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COMMONWEALTH OF AUSTRALIA. 

Council for Scientific and Industrial Research. 
SIXTEENTH ANNUAL REPORT (FOR YEAR ENDED ~ O T H  JUNE, 1942). 

NOTE.--A very considerable part of the Council's activities i s  now devoted to the solution of 
problems arisin,g out of the war and to assistance and advice to various Govel.nment Departments and 
other instittttio~zs and organizations urhich are concernecl with the war egort. This  applies 
particularly to the Council's National Standards Laboratory, and the Divisions of Aeronautics, 
Porest Products, and I~zdustrinZ Chenzistry. The expelzditure on this chss of zuork forms a 
substantial part of the total expenditure qf the Council, but as no speciJic informtion which might 
be of value to the enemy can be disclosed, reference to these activities i s  either co~zf;ned to brief 
gen~r~l i zed  statements or is  omitted entirely. 

I. INTRODIUtCTORY AND GENERAL. have further curtailed the more fundamental investi- 
1. GENERAL. gations of the Council, and only those of long standing 

on which considerable time and money has been spent The Council for Scientific and Industrial Research and myill be of direct assistance in the reconstruc- 
was established in 1926 by the re-organization of tha tion period to come haw retained a existing Institute of Science and Industry. The powers 

01 7LCG 
basis. and functions of the Council are defined by the Sc-j 

und Intlustry Researclz Act 1920-39, and include the I t  is pleasing to report that during the Year, the 
initiation and carrying out of research in connexion Di~is ion of 1r:dustrial Chemistry took possession of its 
with, or fo r  the promotion of, primary and ,qccondary new laboratories. This has assisted greatly in the 
industries; the training of research TTorkers; the rnak- proper planning and extension of the work on chemical 
illg of grants in aid of ptlre research; the testing and in"il~stry, and rapid progress is now being made on 
standardization of sckntific appw ratu.; and instruments, many urgent problems, especially those requiring pilot 
and tile carrging out of scientific investigations toll- plant investigation. The Council is particularly grateful 
netted with ;.tandardization; the establishment of to the University of Melbourne and to the Melbourne 
a bureau of illformation relatillg to scielltific and Technical College for making available laboratory 
technical matters. accommodation and facilities, so that much of the 

Division's ~xork could bc initiated pending the com- 
2. THE WAR AND THE COUNCIL'S ACTIVITIES. pletion of the Division's own laboratory. 

With the continuation and extension of the war and 
the rapid developnient of Australian production of 3. FINANCE. 
munitions and associated secondary industries, the The total expenditure of the Council during the 
scientific resources of the Council have been called financial year 1941-42 was £427,519 of which £84,092 
upon to an ever-increasing extent. Also in  the sphere was contributed from sources other than the Common- 
of primary production, the extension of the war, wit11 wealth Treasury. The Council is particularly gratified 
the resultant cutting off or reduction of supplies from with the way in which contributory bodies continue to 
sources previously available has ,given rise to many new support it and with the nlalkeii interest and donations 
problems, with the result that the older established for co-operatiae research received from certain sections 
Divisions of the Council, which were developed to of industry. Among the many contributions received, 
investigate problems of primary production, are now reference may be rnade to those of the Conmonwenlth 
engaged on work of an essential and direct nature in Bank, the Australian Tool  Board, the Australia11 
regard to the TTar effort. Thus, investigations are being Cattle Research ilssociation, the George Aitken Pas- 
actively directed into such spheres as flax production, toral Re:;earch Trust, thc Dried Fruits Control Board, 
vegetable seed production, the latest possibilities of the New South Wales Water Conservation and Irri-  
native and exotic Australian plants for rubber produc- gation Commission, the Cement I\/lanafacturers' Asso- 
tion, the planting and testing of rubber-producing ciation, the timber industry, and the pulp and paper 
plants from various parts of the world, the storage of industry. 
foodstuffs and wool, and the development of special 
rations and high vitamin content extracts for the use 11. PLANT INVESTIGATIONS. 
of the various Services. 1. GENERAL. 

I n  general, all the work of the council is llow so Following the preparation of a report on the pastures 
definitely related to the war effort, that the greater of Queenslana by D ~ .  J .  Q. Davies of the Division of 
number of the I>ivisions and Sections have been plant ~ ~ d ~ ~ t ~ ~ ,  the r ~ ~ ~ i ~ ~ ~ ~ i t ~  of Queensland 
declared by the Department of War Organization of available a site for laboratories in and from which 
Industry as " protected establishments ". studies of pasture problems were to be undertaken. 

I n  common with other organizations, all the eligible The exigencies of mar have postponed the development 
staff that can be made available have enlisted in the of the work. At Lawes, the Government of Queens- 
fighting Services, while many officers of the Council land, through the Department of Public Instruction, 
with special knov-ledge have been seconded to the very ge~erously made available a well-built and 
Ministry of Munitions or other war-time Departments. equipped comnlodious laboratory and glasshouse for 
Staff shortages and the urgency of war-time projects the use of tke Council, more especially for the plant 



introduction and pasture plant breeding work which 
has been in  progress there for some years. The labora- 
tory was opened and its use made available to the 
Council officially by Hon. H. il. Bruce on the 7th 
December, 1941. At  Dickson, A.C.T., land is steadily 
being prepared and laid out for use in  experiments, but 
there i~ still a lack of certsin accommodation. 

A conference of State and Comnzonwealth officers 
on seed-teiting  problem^ was held in Melbourne in 
October, 1041. The Conference prepared and approved 
the main prorisibns of a Seeds Act which could be 
generally accepted by all States, and revised the 
schedules of we~ds ,  purity standards and germination 
.~tandards. 

A conference represe~itative of the Council, the 
Departments 0:' Commerce and Supply and 
DevtloI)ir~ent, the Arnly, the State Departments 
of AIgriculture, and representatives of the seed 
trade, was held in Melbourne in  January,  1942, to 
report on the problem of supplies of vegetable seeds 
following the submission of a survey report by an 
oficer of the Dirision, Dr. J. R. A. McMillan. As a 
result, the f o r l n a t i o ~ ~  of a Commonri~ealth Vegetablc 
Seeds Committee, the function of which is to ensure 
the provision of adequate supplies of seed of essential 
vegetables during the war period and one year there- 
after, was recommended. 

Work is continuing i n  the field of vegetable fibres, 
and the Council is appreciative of the co-operation of 
the Botany Department of the University of Sydney 
in anatomical studies of fibre in  flax. Studies are being 
made of the niicrobiolog:~; of de~r-retting and of t h  
actual process of retting in order to ascertain whether 
improvemenit is possible in  practice. Considerable ex- 
panbion has taken place in  the programme on mcdieinal 
~ n d  drug plants in which the Council has the co-opera- 
tion of the I'harmacy Department of the University 
of Sydney and the Physiology Dbepart~nent of the 
University of Melbourne. Increased attention is being 
given to those plants which may serve as a source of 
rubber. 

( i )  Agrosfology. 

(a) Western Az~stra1ia.-The investigations in this 
State are designed to determine the best pasture species 
for the sheep country in  the south-west Division 
(annual 1.ainfall 1 3  to 2.5 inches), but somc attention 
is also devoted to pasture development on the lo~v 
fertility coastal sands with higher rainfall. The main 
work has been concerned with (1 )  pasture mixture 
trials througliont the southwest 1)ivisioii and the con- 
trol of cape~veed which has proved a serious obstacle 
to pasture establishment, (2 )  studies wit11 perennial 
veldt grass, and (3)  lnpins. 

( I )  Pasture Mixture Trials.-These trials were 
commenced a t  seven centres in 1039 but an abnormally 
wet season that  year, followed by the driest season on 
record in 1940, militated against successful establish- 
ment, so that when an average season was experienced 
in 1941, the experimental pastures were too weak to 
respond to the better conditions and the so~vn species 
were over~vhelmed by annual weeds. I n  particular, the 
severe competition from capeweed was demonstrated in  
these trials, and i t  was evident that a means of control 
would have to 11.t: found b e f o ~ e  successful pastnre estab- 
lishment would be possible in districts where the cape- 
r eed  infestation is heavy. (So far, efforts to control 
this \teed have h e n  unsuccessful. The practice of clean 
fallonling during the summer preceding sowing has 
pldoved entirely ineffective. ,in autumn c~~l t iva t ion to 
lrill the first crop of capewecd eeedlings and a latc 
sowing of the pasture has reduced the meed markedly, 
but such a practice is not favorable to successful 

pasture establishment. An experiment is planned in 
which an oat cover crop is used with a pasture mixture 
sown a t  different times, in order to set up vigorous 
competition \;ith the capeweed for nitrogen. 

(2) Perennial Veldt Grass.-This species is an  acci- 
clental introduction from 18outh Africa and has 
flourished on the poor coastal sands. X a n y  strains 
exist, and work up to date has been concernccl x ~ i t h  the 
sclcction of deiira1)le pasture types and a stutly of the 
problems connected ~ i i t l i  seed production and harvest- 
ing. Selected types of veldt grass outyielded Phalaris 
f~rhrrosa on the coastal sands, and some of these types 
are now being tested under sward conditions. 

(3)  Blue Lupinu.-'L'he study of lupins was handi- 
capped by a disease, a virus of the pea mosaic type, 
present among these plants in  the experimental plots. 

(6) &~ree~~slrrnd.-In this State, the niain studies 
are located at  " Gilruth Plains" and hare  been con- 
cerned chiefly with the iJCitchell grass association, 
Expcrinlents at present in progress include (1)  a graz- 
ing trial, (2) studies on t l ~ e  cutting of Mitchell grass 
for hay, (3) re-establishment of Mitchell grass on 
areas from which it llas disappeared, (4)  soil moisture 
studies, and ( 6 )  changes in the chemical cornposition 
of Mitchell grass throughout the year. This work was 
comnlenced in 1941 a f k r  excellent summer rains and 
nit11 the Ilitclicll grass pasture in good condition. 
llolvcver, after the March rains in  1941 the following 
t~vel re  months were without effective rain. 

(1) Grazing Trial.-The objectives of this tr ial  are 
to stlltly t l ~ e  effect on the pastilre and oil the sheep of 
grazing Mitchell grass with sheep a t  different rates and 
frequencies. From a yield of approximately 17 cwt. 
dry 1n:iterial per acre a t  the initial sampling in  
February, 1941, the grazing residue has declined to 
leas than half that amount in January,  1942. The 
decline has been greatcr with the hcavier rates of 
stoclrizig. There is evidence that  the reduction i n  the 
grazing residue is primarily due to causes other than 
rhe grazing sheep-e.g., the losses through the breaking 
up  of the dry feed are considerably greater than the 
auantities eaten bv the sheep. il study of the chemical 
cornposition of tce pastnreAhas  show;^ low values for 
nitrogen, calcium, and phosphorus in  the Mitchell 
grasses and other grasses (mainly Flinders and button 
grasses) but the ~nisc~llarieous species (Ivrbage) have 
been higher in these elements. Monthly records of the 
live weights of the sheep have s h o ~ i n  a steady increase 
in weight of all groups to September, 1041, and since 
then a steady decrease, particularly a t  the heavier rate 
of stocking. The \\?eights of wool produced at  shearing 
were 10 lb. 1 oz., 9 lb. 15 oz., and 9 lb. from the 
groups grazing a t  1 sheep to 78 acres, 1 sheep to 
5 acres, and 1 sheep to 2+ acres respectively. 

(2) Studies on the Cutting of Mitchell Grass for Hay. 
-The object of this work is to study the effect of various 
cutting treatments on the yield and chemical composi- 
tion of Mitchell grass hay and also on the pcrqistence 
of the pasture. Pure  stands of artificially established 
Mitchell grase have so far  been established a t  only one 
ccntre, namely, Lawes. 

( 3 )  Re-establishment of Mitchell Grass.-Sowings 
made before and after the rains in the 1940-41 summer 
were unsuccessful. The experiment was repeated in 
1941-42 but as the only rain of any consequence was 
received in May, 1942, i t  was too late to benefit the 
so~vil~gs. 

(4)  Soil Moigture Studies.-Monthly samples of 
soil to a depth of 4 feet have been taken since March, 
1941. The chief results so far  have shown-(a) that  
during a dry sninlnei- the surface soil may dry out to 
as low as 3 per cent. moisture, ( b )  the penetration of 
rainfall is relatively shallow, and (c) the moisture 



conter~t : i ~  the 3-ft. and -4-ft. levels does not change 
appreciably over twelve rnoilths even though the snr- 
face soil may dry out. 

(5)  Changes in Chemical Composition of Mitchell 
Grass.-Monthly samples of three species of Mitchell 
grass have been chemically analysed. 

(c) Llustralian Ca@tal Territory.-Pasture investi- 
gations centred a t  Canberra were commenced in  1939. 
After an  evccllent first jcar  tlie iieasons have been 
adverse. The spring rains failed in 1940 and 1941, 
and these two seasons and the early part of 1942 con- 
stitute the worst clrought period lecorded on 12117 
Bouthern Tablelands. Notwithstanding these conditions, 
a t  no time during the period has the esperinlental 
pasture carried l ~ s s  than t x o  sheep per acre, and for 
the greater part  it has carried three sheep per acre. 

(1) Pasture Managemenlt Experiment.-This experi- 
ment is designed to test the effect of three methods 
of grazing a sown pasture, namely, ( I )  coiltinuous 
grazing, (2) rotational grazing for one week in each 
month, ( 3 )  rotationnl grazing for one week in each 
two months. The pasture mixture, which was sonn on 
fallow ill March, 1939, consisted of Phalaris tuherosa, 
subterranean clover, lucerne, and cocksfoot. The yield 
of the pasturs when first sampled in  June, 1940, was 
25 cwt. of oven-dry material per acre. 1;ntil December, 
1940, there was no evic!encc. to suggest that the t r ~ a t -  
ments were affecting the yield. By  April, 1941, however, 
the yield of the eight-~vcekly grazed pasturc became dis- 
tinctly greater than the coiltiilnoiis, and in July, 1941, 
the 4-xeekly grazed plots gave a higlier yield than the 
continuous grazing. By February, 1942, the yields 
had rcaclied tlie low levels of 0.3, 0.8, and 2.1 curt. 
per acre from the continuous, four-weekly, and eight- 
weekly grazing treatments resp~ctively, owiug to the 
adrerse conditions. I-ntil Octol)c.r, 1940, suhteiranean 
c l o ~ e r  was the main contributor to the yield of the 
pasture, but the Plzalaris tzcberosa has contributed most 
since February, 1941. Lucerne yielded poorly a t  first 
but good summer rains early in  1941 resultccl i n  that  
species making substantial growth, and during thr 
subseqi~ent spring and sumn~er  periods i t  became an 
important element in the pasturc. This is parti- 
cularly the case on the eight-weekly rotation, and i t  is 
clear that under coi~tilnlous g r a ~ i n g  in this csprrin~ent 
the lucerize failed. The cocksfoot alio failed to e ~ t a b -  
Iish, but this does not mean that  cocksfoot may not 
be a valuable grass on the Soutlierli Tablclands. 

Weekly chemical analyses have s h o ~ r n  little variation 
in the composition of the pasture at  different periods 
of the year, owing to tlic drought condi!ions. T l i ~ i . ~  
has been a high protein content even i11 the dricd 
herbage, and this, together with a satisfactory lime 
level and low fibre content, has ensured a11 adequate 
nutritive level in the pasture. Live~~7cight records of 
the sheep, taken each week, have shown a steady 
increase in  wright on all grazing treatments until 
October, 1941. From that date tllerc has been a rapid 
loss of m i g h t  in  all three groups, the loss being most 
severe in  thc sheep on continnously grazed plots. There 
has been little difference in  weight of wool produced 
under each of the grazing treatments (average 12-13 
Ib.) but a higher perrentage of flceces from sheep on 
the rotationally grazed pasture 11 as clawed as spinners 
warp. All sheep have renlaiiied rirtually free of 
internal parasites throughout the experimental period 
and no drenching has been done. 

(2)  Specirs and Strains Trials,-The two dry gears 
of 1940 and 1941 have been a severe test of species and 
strains. Plznlaris fuherosn, lucerne, and subterranean 
clover are the only species which yieltlcd satisfactorily 
under the conditions. There is evidence that  the 
Bacchus Marsh strain of subterranean clot~er may br 
superior to certified Nt. Barlrer under Soutliern Table- 
land conditions. 

( 3 )  Deficiency Disease of Legumes.-Both lucerne 
and subterranean clover have repeatedly shonn disease 
symptoms and have frequently failed to make satis- 
factory gro~vth exen under good moisture conditions. 
I'lw trouble is widespread on the Xoutl~ern Tablelands 
and has become very apparent during the recent dry 
seasons. Field tests with various fertilizers and appli- 
ca tions of minor elements hare  beell negative, but dry 
conditions may have masked results. I11 a pot experi- 
ment with lucerne, a n  application of lime at  the rate 
of 1 ton per acre has trcblecl the yield over the first 
six months. There was no further increase with a n  
additional ton of lime, nor was there any response from 
applicatiolls of n~onocalcic l111osl3hate a t  the rates of 
2 and 5 cult. per acre. 

( d )  Grifith Reseurch Station, iV.8.W.-Experi- 
r n ~ n t s  on Irrigated Pns!u~rs.-The objective of these 
trials is to compare the cfliciency of tvnter usage by 
winter growing pastures (partially irrigated in  
autumn and spring) with summer growing pastures 
(fully irrigatctl). The two winter pastures ilnc!er test 
are : ( i )  Phalnris tuberosa and subterranean clover, 
and (i i)  Winlrnera rye-grass and subterranean clover. 
r 1 l h e  two s~u l ln~er  pastures are lucerne r2lo11e and a 
lnixture of perennial rye-grass, cocksfoot, and white 
clover. 

IYith the winter pasture the results so f a r  have 
shown that  early autumn watering, com~nencing 1st 
March, followed by tno  later autumn watering? gave 
the best yield, particularly in  the autumn and winter 
\\.hen the increase is most needed. Data are at  pre::ent 
available for the lucerne only in tlie summer pasture 
series; they indicate that a illedium application of 1 f 
acre-inches per week is Illore econolnical than $ or 2:  
inches per week. No tliffcrenr,cl br~t\r~crn the results of 
waterings a t  fortnightly and three-n relrly intervals hais 
been observed. 

( i i)  P lan t  1rc.troduction. 

( a )  General.-During the year, 196 speoies, 
T-arieties, and straihs of plants were introduced, 
making a total to date of 7,630, from 76 
caountries. P lant  Introduction Inventory No. 7, com- 
prising 639 new plants, was issued. Samples of seed 
of 276 plants were distri1,utcd to thr several States, 
and 128 lots were sent ai)road. 'rlie c ~ ~ l t i r a t i o n  of 
guayulc (Mexican ruhber), introduced in 1931, is 
I>eiag accelerated. 

( b )  Il'esfs a t  C ~ n h r r m ,  Australian Capital Terri- 
tory.-Further tests of ten promising white wheats 
gave yields per acre ranging from 24.8 to 19.6 bushels 
for Cambridge strains as co~npared with 19.2 and 18.5 
bushels for Waratah and Ford, resppctivrly. Of 11 
varieties of harlry, one equalled Trabut (Check) in  
~ i e l d  with 35.5 bushels, while a second yielded one 
bushel less. Of 9 varieties of otrts, four yielded 38.7 
to 35.1 bushels as com1,ared with Sunrise (34.3 
bushels) and Mlalga (20.5 1)ushels). The driest season 
in 50 pears m7as not favorable to forage plants. 
Strains of A,qropyron cristatum, 8. rlonqatunz, Elymus 
/u~~cet is ,  Bromzis iner?nis, E'estucn Jfairei, I3h,<~lnris 
st en  optera, Bromus porteri, Panicurn bulbosum, 
Rhrhnrla calycina, and Or?yzopsi.s mi7iacea resisted 
drought tho best and responded quickest to following 
rains. Cocksfoots, with the exception of dryland, 
winter-growing, Korth African strains, were killed out. 
Smarils of nine years' duration consisting of D(zet?ylis 
qlomerata var. hispanicn, Trifolizrrn t ~ ~ m e n s ,  and 
Llirt/ic'ago safiva x 41. lupulina are still intact. Of 14 
varieties of lucerne, I fa i ry  Peruvian, for the second 
gear in sucressioa, yielded best, f o l l o ~ ~ e d  hy Argentine. 
Tlie latter variety also gave the highest yield amid 
brventcen varieties in more recently seeded plots. Both 
are apparently of special valur in dry  seasons and areas, 



One hundred and forty plots of promising introduced 
grasses have been established on the new farm at Dick- 
son, Australian Capital Territory. 

(c) Tests a t  Lawes, Southern QueensZand.-Despite 
a very adverse season, new and promising introductions 
successfully establishetl included strains of Pasl~alum 
scrobiculatum, Digitaria smufsii and other species of 
Digitaria from South Africa, and the legumes Dolichos 
biflorus and Vigna unguiculata. Paspalum scrobicu- 
lnfum oar. commersonii, Urochloa pullulans, Panicum 
maximum (strain), and Phaseolus lathyroides were 
the most outstanding plants selected for grazed sward 
investiqation. Others chosen inlcluded Paspalum 
larranngai, P. aofatum, P. laeve, Urochloa mokmbi- 
quensis, and Diclzanthi7rm nodosum. Legumes duly 
tried and selectrd as plants of potential value to 
Queensland aqriculture were : TJhaseolus ricciardianzls, . 
Phasc?oZus aclrfif olius, Glycin~ javanica, Iron Cowpea, 
Crotalarza ~~snramoensis, and C. goreensis. Various 
strains of Bilnon soybean, from South Rhodesia, 
appeared to offer the most promise. 

Linseeds tested and pronounced '(very g o d "  were 
hybrids of Bison x Rio and Buda x Bison and the 
variety Bolley's Golden. Flaxes (Linum) so classified 
were Giza and the strain ('B37-5310.". 

(d) Tests at  " Fifzroyval~", Central Q11eensZnnd.- 
I n  tests of new lequmes, Stylosanthes angustifolia 
flowered and set seed earlier than S. guianensis, thus 
appearing to be more su;table than the latter for dis- 
tricts where frosts occur later than June. I n  grazing 
swards S. guianensis proved superior to all other 
legumes in productivity, palatability, and quantity 
consumed. The yield from X. guianensis and grass was 
superior to grass alone, and the yield of grass was 
invariably only slightly depressed by the legume. 
S~iperior mixtures were X. guianensis with each of the 
grasses Brnchiaria britnnthn, Melinis minutiflora, and 
Kenya No. 1 and Kafne strains of Rhodes grass. 
There were positive indications that the yield of 
natural pesture can be increased by inclusion of S. 
guianensis in the sward, that the legume component 
can be I I S P ~  for spring (dry period) grazing, and that 
the protein content of the pasture is increased by its 
incorporation. Tests revealed that the legume can 
beqt be established by broadcasting scarified and dis- 
infected wed following burning off and .surface cultiva- 
tion and prior to summer rains. The legume Cajanus 
indicus (pigeon pea) is also under systematic investi- 
gation. 

Grasses outstanding in total -yield during three years 
included Bothriochloa glabra, Brachiaria brizantha, 
41elinis m-nlrfiflora, and the Kenya No. 1 and Kafue 
strains of Chloris gayana. The second was conqidered 
the most promising graqs. while the third was the most 
palatable. Strains of Panicum maximum (Guinea 
grass) proved most adaptable for intercultivated row 
cultnre and for fodder and silage purposes. I n  com- 
paricon with natural spear grass pasture, Brachiaria 
brizantha produced during the same season\ in  six 
w e ~ k ~  less tjmr, 50 per cent. more grass. Melinis minu- 
tiJlora and strains of Chloris gayana were also 
markedly superior in yield to natural spear grass pas- 
tup. Jlite (Corchorus olitorius) was found to grow 
well at  '( Fitzroyvale ", 4 to 5 tons dry matter per acre 
being ~roduced. Early December seeding wars best. 

( c )  T P S ~ S  ( d r ~ ~ l n n d )  at Griffith, N.S.IY., Common- 
wealfh Research Stnfion.-Some 56 grasses, 22 legumes, 
and IS  miscellaneous plants were seeded in triplicate 
rows in  May, 1939. Despite three years of adverse 

climatic and seasonal conditions, the following species 
e;tablished well and persisted renlarkably under non- 
irrigated conditions :- 

Grasses (in order of persistence).-Agropyron elon- 
gclt71n~, 1 haltrris coc:ulcscens, Phalaris stenoptera, 
Oryzopsis n~iliacea, Poa bulbosa, Ehrharta caly- 
cina, l3mchypodium phoenicoides. 

Legumes.-Hairy I'erurian, Arizona Common, 
(jhi~lese, C a y ,  12olixian, and Hunter River 
lucernes, Mpd~cago falcata, and $1. coerulea were 
a11 11igl1l~ pcrs.itent, also Sutherlanclia micro- 
phylla froni South Africa. 

Miscellaneous Plants.-Tripteris pachypteris (shrub 
of the South African Karroo). - 

(iii) Pasture Plant Breeding. 
(a)  At Canberra.-Some promising Trifolium sub- 

terraneum (sub clover) selections combining early 
oigour, growth density, free seeding, and regeneration 
under adverse conditions, have been obtained from cross 
Tallarook-Wenigup. Several of these have h e n  in- 
creased and are being tested uilrler sward conditions 
at  Canberra, Moss Vale, Orbost, and Tumtarumba. 
Further crosses to combine these de-irable qualities 
\yere made between Tallxrook, Bacchus Marsh, and 
Mlllwala. From a large collection of Australian 
ecotypes of Trifolium glonzcratum (cluster clover), 
some outstanding early and late strains were selected 
which are superior to commercial samples of this 
clover. These are being increased. 

The most promising selections from a large collec- 
tion of Dar~fhonia ccotgpes have been established in 
nlultiplication rows and swards at the Division's 
r.sl:eriment station at Dickson. llybridization between 
the best of these and Danthonia californica from 
California is to be attempted, with the object of 
producing a vigorous, hairless, seeded type with a 
relatively large and e a ~ i l y  threshed out caryopsis 
suitable for the drier cereal belt. 

The work on the three selected strains of Dactylis 
glomerafa (cocksfoot) has been continued, and the 
seed of these is being increased. An extremely valuable 
collection of annual species of Medicago (Medics) has 
been obtained over tlie last fcw years. These have 
been studied agrononiically and botanically and the 
most promising increased. Some of them should prove 
particularly useful in extensive areas of the wheat 
belt. A trial comprising 215 strains of lucerne, most 
of which were received from Lames (Qld.), mas com- 
menced this year with the object of selecting strains 
suitable for the Australian Capital Territory and 
southern tablelands of New South Wales. 

(b) At I , a ~ o ~ s  (Queensland) .-The past two years 
have been characterized by a long dry period from early 
tvinter till mid-summer. Under such conditions it has 
been shown that lucerne sown thinly in a Rhodes grass 
sward provides a high protein pasturage, in satis- 
factory quantity, from early winter until summer rains 
fall. Yirld trials, grazing trials, and time-of-cutting 
trials with lucerne strains have been contimled. It 
has been found that numerous lucerne leaf diseases 
are of importance, especially under pazing conditions, 
and information has been obtained regarding the 
susceptibility of a large number of plants and strains. 
The discovery or production of a suitable legume for 
pastures in southern Queensland is a problem of great 
economic importance. I n  this connexion, observation 
trials have been conducted with 213 samples of native 
legumes collected in  1940-41. The long dry period 
exprrienced in 1941 enabled observations to be made 
on the survival, under drought conditions, of a large 
number of Phalaris progenies. Four distinct lines of 
Rhodes grass have been established, and are being 
multiplied and tested in several districts throughout 
Queensland. 
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(c) At Moss Vale (N.S.W.).-The higher rainfall 5 per cent.), and regrowth in that growing season was 
pasture plant breeding programme was continued, but, ncgligihle. I n  the subsequent growing season (1940-41) 
as the drougl~t persisted and intensified, further lo~ses there was substantial regrowth estimated. at 75 per 
in experiments and material were sustained. I n  March cent. of unsprayed areas. This work has been dis- 
the station %-as closed and the p;ogramme suspended continued for the duration of the war, but  the evidence 
for the duration of the war. Evidence has accumulated already available indicates that annual spraying of 
that the Welsh cocksfoots (8 -26  and 8-143) are both the Phragmites with 29 per cent, sohxtions of sodium 
persistent and drought-resistant, and may under cer- chlorate can be used to  eradicate the m e d  from drain- 
tain conditions prove superior to both the Victorian age channels and banks. 
and Akaroa strains. There do not appear to be (iv) 1% New South Wales.-The investigations on 
appreciable differences under sward conditions at  the control of St. John's wort (Eypericum perforaturn) 
Moss Vale between the Victorian and New Zealand in the M~~~~~~ valley near ~ ~ ~ b ~ ~ ~ ~ b ~  hare been 
C'crtified rye-grasscls, but the new New Zealand " Pedi- ~h~ results and conclusions 
gree" strcin seems to be inferior in drought resistance. are to lle published in the ~ ~ l l ~ t i ~  N ~ .  151. 
A rye-grass strain developed at the station from local Vigorous pastures of subterranean clover and Phala& 
material shows promise and is apparently more vigor- tuherosa  ill virtually eradicate the weed on agri- 
ous,. particularly in the summer, than any commercial caltural land in southern New South Wales and north- 
straln yet tested. Preliminary trials have indicated eastern victoria, the main centres of infection. 
that some segregates from the Wenigup x Tallarook 
si111terr:rncsn clovi': cross developed at Canberra may, 4. WHEAT INVESTIGATIONS. 
under Moss Vale conditions, combine the late spring 
growth of Tallarook with the increased winter growth ( i )  Take-all.-(a) 11% south Australia--An area 

of 20 acres, of which portions have been subjected 
to different cultural treatments since 1938, is being 

3. WEEDS INVESTIGATION. planted this year to wheat, in order to determine 
( i )  In  Queens1and.-A rotation experiment on the to what extent the treatments may have influenced the 

control of nutgrass (Cyperus rot~cndus) has been con- occurrence of and damage caused bg take-all. 

tinued during the past year. I n  this work, attempts ( b )  Af Dunfroon, A.C.T.--The study of the effect 
to clear the land sufficiently by intensire cultivation of various agronomic practices on the incidence and 
and the use of competing to allow of several control of take-all was continued. The treatments 
years' truck cropping are being studied. were designed to give information aibout the influence 

Experiments on the control of galvanized burr of rotational cropping, of a dry subsoil produced by 

(j;)ilsA;ri bircjLii) liave becn ill progress for  five years c r O ~ ~ i l l g  with lucerne for two Years, the conservation 

in the St. George district. The effects on a pasture of subsoil moisture by fallowing for one year, the 

heavily infested with burr, of light and heavy rates reuhiction of the a~nount of 0phiol)olus ,q~aminis in 
of stockillg \$rith sheel? and +he of stock the 'lean f a l l o w i n ~  for two Years, maintaining 
altogether have been studied. Results to date have the fnnqus in the soil by growing susceptible hosts 

shown that under all grazing treatments applied, and continliously, such ss wheat and TVirnmera rye. Much 

including grazi~rg at  the rate of a iheep to two acres, information was obtained on the positional relation of 

the burr has been considerably - H ~ ~ ~ ~ ~ ~ ~ ~ ,  take-all patches to the occurrence of seedling blight 

there has also been a general reduction in burr infesta- and the effect of destruction of the roots of the 

tion throughout the district and this has been attributed orff"i~m on the collapse of the wheat plant at  heading. 

to atypical seasons during the past five pears. Heavy ( c )  A f  Cnnberm, A.C.T.-In the course of the above 
late summer rains resulted in a dense growth of grass field stuclies, i t  appeared that typical take-all symptoms 
~vhich competed strongly with the burr, and dry were associated with dry soil conditions follomillg root 
periods during TI-inter and spring provccl ilnfavorable destn~ction by 0. qraminis. Experiment; TTerc there- 
to the development of t h e  burr. The experimrnts with fore started in the qreenhonce to determine whrther 
poison sprays have been inconclusive, for, with climatic these factors mere associated with the production of 
conditions unsuitable for the gro~vth of burr, it has white hends. Although disease  symptom^ developed in 
beell impossible to measure the regeneration of the all the inoculated ears and the yield was significantly 
burr after spraying. less than in the controls, white heads were observed 

only in dry soil series. The experiments are being 
(i i)  In  Western Australia.-Berlcha?ja Thistle.-In repeated. Tising 5-gallon drums of soil, the previous 

collaboration with the Department of Agriculture it years, were repeated and in an 
has been shown that chlorate sprays ran be sllccessfully ollt of doors. siPliscant differences were 
used to eradicate Berkhaya thistle. Repeated spraying obtained between crops in soil alone and in 
is necessary to kill seedlings on the infested areas soil large anlolInts of added burnt lime. 
which are not extensive. I t  is noteworthy that the differences were observed 

(iii) I n  Victoria.-Hoary Cress.-The effectiveness only when the amounts of added burnt lime were 
of poison sprays and soil sterilants in the control of large; amounts proportional to those used commercially 
hoary cress (I;epidium drabo) has been investigated on soils poor in  calcium were without effect. Plants 
for three years at  Murtoa and Werribee. The con- grown in soil to which l ~ r g e  nr small amounts of 
clusion has been reached that the poison sprays used, ground limestone or of calcium sulphate were added 
which included chlorates and arsenicals, are both were no better than the controls. Experiments now 
ineffective and uneconomic. A studg of pasture species being made should help in evolving a satisfactory 
witable for the Wimmera conditions was commenced explanation of the extraordinary differences associated 
in 1940 with the objective of developing pasture with the addition of large amounts of burnt lime 
mixtures that would compete effectively with hoary only. 
cress and could be incorporated in a crop rotation. As in previous years, crops on soil inoculated with 
This work has been suspended for the duration of the 0. graminis during the preceding year were @nifi- 
war, but existing experiments are being retained for cantlg better than those in the uninoculat~d drums, 
observation. Phraqmites.-Growth of Phrczqmites the reversal of effect in the second year being ap- 
communis in the main drainage canal of the Koo-wee- parently influenced by the different amollnts of 
rup snamp was effectively killed during 1939-40 nutrients available to the plants. These results appear 
wlth weak concentrations of sodium chlorate (24 and to lend support to the well-established practice of 

-- A a - 



avoiding growing wheat in the same Aeld in successive 
years. The carbon and nitrogen requirements of 0. 
yraminis were determined. The fungus can utilize 
both inorganic and organic nitrogen even when carbon 
is sl~pplied as relatively simple organic acids. Carbo- 
hydrates are the best source of carbon for synthesis, 
but tlie organic acids are as good as the carbohydrates 
2s  a bourcc of carbon for respiration. The  growth 
of the fungus on synthetic solutions containing optimal 
carbon and nitrogen was also studied. 

( i )  Apples and Pears.-(a) In  Tasmania.--The 
riew laboratory a t  Huonville has proved of great value 
in the coi~duct of the field experiment work and has 
resultrd in a much closer contact and co-operation with 
tlie fruit-growing industry than was previously possible. 
Work 011 long-term problems has been reduced to a 
lninimum consistent with the co~ltinuance of the ex- 
periments, r h i l e  x~ork  011 problems more clobely asso- 
ciated with war-time economy has been considerably 
cxtended. An  intensification of experimental work, in 
co-operation with the Division of Food Preservation 
on the surface coatings of apples in  1041 was followed 
in 1942 by full-scale comnlercial trials by machine and 
hand methods. Assistance has been given to com- 
mercial firms in the development of processes for 
manufacturing f ru i t  products now unobtainable frolrl 
ovprseas. Thrse investigations carried out in co- 
operation with the Dirisioli of Food l'rcservation have 
resulted in the succe3sful local production of pectin 
and pectin products, various fruit-juice concentrates, 
and crysiallized fruits. The  vitamin C content of local 
f ru i t  samples has beell determined, and methods of 
making fruit  preparations rich in this vitaniin have 
1)een investigated. 

The  194641  growing season was cool and dry. 
Crops m7ere gmerally light, but fruit  size mas rednced 
to some extent by the dry conditions. The incidence 
of tree-pit and watercore was not severe. 'I'he control 
of internal cork by soil drevsings of 4 lb. of borax 
per tree has continued for the sixth year since the 
application was made. Injection and spraying experi- 
ments have failed to sho~ir that  die-back or decline in 
apple trees, which has 1)ecome increasingly prevalent 
on lighter soil types in Tasmania during recent years, 
is clue to any particular millera1 deficiency. The 
general conclllsion ha.; been reached that loss of <oil 
by erosion, soil deterioration through excessive cultiva- 
tion, plollghing too close to the trees, and unsatisfactory 
111:1l:llrial 1lrograinnies are contributing factors, the 
detrimental effects of mliich have been increased by the 
recent succession of dry seasons. Experiment plots of 
1-2rious leguminous cover crops have been establiihed. 

Work on general storage disorders was considerably 
curtailed. Only certain experiments relating to the 
t~ffeets of crop size, seasonal climate, storage tempera- 
ture, delay in cool storage, and fruit  maturity up011 
the incidence of storage disorders and the Ireeping 
qualitirs of the fruit  -i\el.e maintained on a small scale 
to preserve the continuity of these studies, I n  co- 
operation with the Taqmanian Department of Agri- 
culture, the storage q ~ ~ d i t i e s  of frnit  from trees on 
different rootstocks and from trees sul?,.jected to 
different methods of pruning mrrc studied. Of the 
rootstocks teqtcd, fruit  from 3Ialling TTI. again 
s h o ~ ~ ~ e d  a lower susceptibility to pit and breakdown 
and that  from Mallinq T I .  had high susceptibility, 
other stoclcs being intermediate. The fruit  from 
heavily pruned trees was larger than  tha t  from lightly 

trees and more silsceptible to storage disorders. 
Experiment? on storage in ~ r t i f i ~ i a l  a tn lo~pherrs  

were lirnitcd this year t o  a continuation of the inresti- 
gation of the effects of seasonal climate on the 
incidence of disorders in gas storage. Surface coating 

experiments designed to determine the most useful and 
economicaal type of coating for increasing the life of 
Tasmanian varieties in cool and common storage were 
col~tinued. Semi-commercial scale trials with the 
Sturmer variety were conducted to test the castor oil- 
shellac-alcohol bath, \thiell al~pearecl the most promis- 
ing for Tasnlaniall varieties, against the various wax 
c~nulsion coatings developed by the Division of Food 
Preservation. 'lrery little diflcrence between the 
effectiveness of the two types of treatment was found; 
tllr solutions had, however, the practical advantage of 
tll~rability and quick drying. Treatment retarded 
colour change and reduced shrivelling as well as the 
incidence of Jonathan spot. Storage pit and lenticel 
,icaltl vcre  also reduced or a t  leajt tlle appearance of 
these disorders was clclayed. Treated fruit  was 
sl~perior in appearance and flavour to untreated, except 
in the case of light-crop fruit  i n  nhicli alcoholic 
flavours tended to develop. Gyanny Smith and 
('lropatra proved ~nsatisfitcatory varieties under these 
treatments. I n  these varieties son~e of the fruits have 
an open passage between the core cavity and the calyx; 
these fruits ripen normally after treatment while i n  
the other fruits the grcc.11 colour is retailled. The out- 
turn is a sample of mixed colol~r. With some varietieq, 
particularly Uemacrat and Crofton, treated fruit  after 
cbo~r~nion storage was e(111al to and often snpcrior to 
~ ~ n t r c ~ a t e d  fruit  held in cool store. Undcr no circum- 
stances should over-nlaturth fruit  be treated. I n  the 
qcmi-conlmercial scale experiments nritll S tu r~nc r ,  
rcsnlts were not as satisfactory as might have been 
expected, because. the frnit  used was generally from 
light crops. Susceptibility to ltrown heart and 
alcoholic flavours increased rapidly with the maturity 
of thc frnit.  This variety slio~lld not be treated aftor 
the first week in May. 

In  the 1042 season, the Apple and Pea r  Acquisition 
Committee, having been informed of the results of the 
above esperinlents, decided to rrlake a full-scale corn- 
mcrcial trial of the process. Provided the process 
could be applied on a comm~rcia l  scale, mid-season 
varieties could be held nzitl~out the necessity of ~iqing 
cool-storage space, and the quantity of varieties 
capable of lone storage held for late markcts and 
proecs41lg conltl I)e increased. A n  experimental wax- 
ing machine was installed a t  the Hnonville laboratory 
and a hand-dipping plant a t  a commcrcinl packing 
-11ed. Ofic3ers of the Council processed 10,000 cases by 
various methods in the former, and provided technical 
s l i p e r ~ i ~ i o n  for the 1attrr where 50,000 cases of f ru i t  
\\ere treated. Trratrd fruit  placed on the n~arlret qo 
far  has been superior to untreated fruit ,  

(b )  At st an thorp^.-Growth measurements and 
records of fruit  yield I-lave heen continned on the 6-acre 
rootstotk trial plot planter1 in 1938. Next year i t  is 
hoped that  sufficient information will have been 
obtained to pnh1i.b a progress report on the effects of 
thc rnriolrq rooiqtoclr~ uqed and the diffrrent manurial 
and pruning treatments applied. 

Very satisfactory progress is being made by the 
nurqcry tr ial  plots which were establiqhed to obtain an 
early and inrxpencirp estimate of thc value of different 
t ~ p e s  of apple rootstocks. The oldest of these plots 
conrists of Jonathan hudded to six different types of 
stock. These t rws  are now six ycars oltl. D i ~ r i n g  
the first five years, almost twice the amount of vcgeta- 
t i ~ e  growth was made by trees on Mcrton Stoclr 793 as 
ccrnparcd r i t h  trees on the co~nmonly used Xorthern 
Spy. Trees made increasingly greater growth on the 
different stocks used in this trial in the followihg 
s tq~~~nce : - -Xor t l~e rn  Spy, Stock D (local sel(~rt ion),  
Stock E (local selectlan), hlerton No. 780, Malling 
SVI. ,  and Nerton No. 793. The anlount of f ru i t  
borne in the sixth season was greatest i n  Merton 789, 



fallowed by Merton 793, Northern Spy, Stock D, Stook The study of the horizontal and vertical distribution 
E and Malling XVT. in selqilence. The  Merton stocks of citrus roots i n  different soil types was continued in  
are immune to attack by woolly aphiq, and the results ccnjullction with the F a r m  Project Scheme being 
of this preliminary trial give an  illdication of their car~.ied O L I ~  a t  the Grif i th Research Station. It has 
possible value as stock types. The  Jfcrton stocks will been found that  in moist soils the bulk of the feeding 
be further tested in  an  orchard planting. rootlets are concentrated in a zone 10-20 tm ,  below the 

TIuring the winter of 1941, rootstoclr waq ,oil ~111-facr; OII saildy .soils these ~*oc.tlcts may be 
caol]c(.tctl ]vith the assistancze co-operation of the distributed from to 40 On 
Victorian Department of -Ygriculture from outstanding a "lld9 loam a permanent 'tand lucerne 
pear trees in the ~ o n l b n m  Valley, narcourt, and was established between trees thc. zoile of feeding 

13endigo diqtricts. Over 60 of these selections arc rootlets extended from 0 to 30 cm. The most healthy 

being grown a t  Stanthorpe, and trials are in  progress tiees alnrays seer11 to have the most evenly distributed 

to determine their response to various methods of and  illore deeply drvelopei( feeding root system. 

vegetativr propagation. (c)  illinor Elew~er~t  Deficiencies.-Trials with zinc 
sprays were effective in  reducing the amount of mottle 

( i i)  Citrus.-Investigations a t  the Griffith Research leaf in affected trees a t  (']iffs a t  the Qriffith 
Station have been continued on rootstocks, shoot and RPseal.cll Station. ~l~~ treatnlellt did not, lloLvever, 
root growth, and minor element deficiencies. ap~)rec~iably improve the general health of these trees. 

(a )  Roo t s foc~s . -~~any  factors contri- Spraying and dipping trials wit21 eight minor eleinents 

iIllte to the freqlIent ullt~lriftillesi and earlv drclille of 11-vt1 alone ant1 iu combination were ca~*rictl out. Zinc 

in the  bid^^^ irrigation area. :11td boron, mlien used in conibii~ation with zinc, 
TIle use of unqllitnMe stock is one of r ~ s u l t [ d  in  intprored leaf colour and size. I n  some 

these factors. TITcirk in progrcss aims to find a serie> (dh~t's a beneficial effect xTa. also obtained by the use of 

of rootstocks conipatible with the main commercial iron salts. 

varieties and suitcd to the variou;; soil conditions that 6. DRTTG PLANT INVESTIGATIONS. 
prevail in the Murrumbidgee and Loner  Murray 
irrigstion areas. Further collections of root cutting5 The analyses and testing of material and research 

fronz old trees of outstanding vigonr and ~ e r f o r n ~ a n c e  ncerning methods of drug extraction are being 
t2,e area heen mRde and are being propng,Ltrd. carried out by the Departnicnt of Ph l r~nacy ,  Cniver- 

Seedlings of nine different ~ a r i c t i e s  of c i t n ~ s  u-cd as hity of Sycluey, and the Department of Physiology, 

r ~ o t s t o ~ k q  overseas have also been planted in  nursery I'niversity of Melbourne. The Departments of ilgri- 

rows. Three of these, namely, Jambur i  from India, rnlture ill tlie vai,ions States ant1 tlir Forestry Depart- 

Japanese Citron fronl Malay, and the Californian nient of Queensland are co-operating in  the conduct 

yough lemon, continue to make much more vigorous of field experiment plots of the different drug plants. 

gl.o\$tll than most the local types. In May, 1941, ( i )  Ifyoscirle ulld Ahopine.--The satisfactory com- 
+llcse plsllt3 were severely frostrd, hut recorc,red satis- nlercial extractioil of hyoscine from the Native 
factorily ancl were huclded with ?\Tavel and Valencia Cork~vood tree (Duhoisiu nzyoporoides) growing in  
during ~ ~ ~ ~ h ,  1942. seed  of an  additional five Queensland has been continued hy local mani~facturing 
lelnoll, tilrce Seville, and foul. s\\-ert orange types has companies. Fur ther  investigations have shown that  
been selected from tress ill ,iustralia repllted to be the major alkaloid in  this ~ l a l l t  growing south of 
good sources of rootatoc;k material and for Qosford in r\'(>1r7 South Wales is hyoscyamine, from 

trial. nhich atropine may be obtained. Atropine has not 
yet been satisfactorily manufactured on a commercial 

( b )  Growth Stzrdies.-The survey method of record- basis from this source; work a t  present in progress 
ing tree health has been continued in the ex.perimental aims to evolve a allitable process for so doing in  thr 
plots at the Rcsearch Station, 011 the 3fnrch plots and near fu t i~ r r .  The assay of samples of drietl leaf of 
project  lots on groiver farms. 'rhc health of the trees T)7rl)oi\tir l c t r h  h n ~ c l t i i  from Southern Queensland has 
in the green manure experiment plots has continued r c~ea led  a total alkaloid content of 2.69 to 3.0 per 
to decline except where l u c e r n ~  was the cover crop ctut . ;  the preponderating alkaloid has been hyoscya- 
treatment. Trees reccivin~; sulphate of anirnouix also mine, but liyoscinc has also been present. Seed of 
continue to decline less rapldlp than trees receiving no Afropa helladonnn and IIyoscyamus niger has been 
aPplirations of this  fertilizer in  the prrcn manure field. distributed to intending growers together with advice 
011 the field \q-herc only iiiorgailic ferti1izc.r~ ha re  been and inforrll:~tion ou ihc liantlling of these plants. 
used, the health of trees receiving ammoninm eulpllate ( i i)  Digita~is.-Sllpplies of Digitalis pllrpllrea are 
is not hetter than trees r~ce iv ing  11onc. On thr field not$, being locally IAeaf of D. Zanatu grown 
the outstanding result is that  phosphate applications 8;  Canhrrra and ill 'pasmania of satisfactory 
have induced nlottlr leaf alld accelerated tree decline. i4nlple seed supplies of this species have 
I l~prov(~~lzeizts  in tree health hare  heen repor(kd on beell obtained some has been distributed to intend- 
other plots following impro\wnent of soil drainage and ing grolITers. 
tlie use of zinc <prays on trees qnffering from "mottle ( i i i )  0 p i l c r n  Alkaloids.--.Plots of several acres of 
leaf ". two varieties of opium poppy (Pnpaver somniferum) 

A lveekly 18ecord of root gro~vth  has beell colltinued r e r e  gro,hn last season in ten different localities. 
in the rc~ot observation trruch. Fo r  t h ~  third succes- F rom tlicse plots valllable information was obtained 
sire season, no root growth %*as ol)served until late as regards the methods most suited to Australian con- 
December. Growth continued from this time ulltil the ditions of c l ~ l t i v ~ t i n g  and Elandling this crop. Adequate 
t,litl of 51:ty. S o  root growth tool< placr durillg yprin$. matrrial for semi-commrrcial scale direct morphille 
'Jht.-e observations were confirmed by the examination extraction trials was obtained, and the results of the 
of samples collected by excavation a t  weel~ly intervals extraction trials mere satisfactory. Ample seed sup- 
fro111 llealthy trees adjacent to tlle root trcllcll Soil plies v 7 ~ r e  harvested. Thi?  season a larger acreage has 
lnoisture in the vicinity of the root trench was main- been sown under the direct supervision of the Council 
tained a t  a higher level than during the previous for the production of raw material for the manufacture 
qcason. Dliring thr  Ii?avy rains ill May, a nater-  of opinin alkaloids. Sinaller trial plots of other 
t:rble appeared and r()q(. to within 50 enla of the promising varieties of P, somniferum are also in 
surface. progress. 



(iv) Ephedrine.-A plot of Ephedra gerardiana, E. 
intermedia, and E. nebrodensis has been established a t  
Canberra and smaller plots i n  several other districts. 
During the coming season, these plots are being 
increased to make a total planting of approximately 
1; acres. Material from the oldest plots will be suffi- 
ciently aclranced to test for ephedrine content this year. 
I t  is also expected that  seed will he harvested. 

(v) Ergot.-Experiments carried out by the 
Victorian Department of Agriculture have shown that  
yields of 200 lb. of ergot per acre can be produced 
provided the rye is sown a t  the correct time (early) i n  
suitable districts and the methods of ensuring a high 
ergot infection evolved during the present experimental 
work are followed. Entirely satisfactory methods of 
separating ergot from grain when the crop is harvested 
by mechanical means have not yet been devised. The  
use of hand-picking methods raises costs too high for 
proifitable production unless the market value of ergot 
stands a t  a rery favorable figure. 

(vi) Quinine, Strychnine, Emefine, and Strophan- 
thin.-Small plots of the tropical plants producing 
these drugc, are being established in  Queensland with 
the help of the Queensland Department of Agriculture 
and Stock and the Department of Forestry. 

(vii) Santonin and Fitiz-mas.-The propagation of 
Artervti.sia (producing santonin) and nr.!/opteris Filiz- 
mas has been continued. During the coming season, 
sufficient material of Arfemisia  ill be available to 
plant about 2 acre. Four dozen rootstocks of Dryop- 
teris have b,e.en successfully raised. 

(viii) Other Dr~igs.-Small lots of squill (lTrqinea 
sc i l l n ) ,  buchu (I?crrosmn spp.), colchicum (Colckicum 
a t / l ~ ~ ? t z n a l ~ ) ,  dill, aniseed, angelica, coriander, and 
grintlelia have been grown for the production of 
p r o p ~ a t i n g  material. Dilring the 3 942-43 season 
additional types will be grown so f a r  as i t  is possible 
to obtain seed for so doing. 

(ix) Native Plants  0s Sources of Medicinal Dl-ugs.- 
The  search for  sources of supply of nledicinal drugs 
in  indigenous plants has not yet been successful with 
respect to p i n i n e ,  caffeine, and ephedrine. In~~es t iga -  
tions arc proceeding. Seeds of Strychnos ltirida have 
been found to  contain a small percentage of strychnine, 
and ~ x o ~ n i s i n g  results have been obtained in the search 
f o ~  a source of supplp of natural  cocaine. The bark 
of -47stonia constn'rfa has been utilized as a substitute 
for imported gentian in the manufacture of certain 
pharmaceutical preparations. 

(x)  Pyrcth~~crn--A larger plot of Pyre thrum 
(Chrysan fh cmzrwt ) c i n ~ r a r a ~ f o l i u m  was planted for the 
production of seed supplies. small harvest of a few 
pound of seed was made during 1921-42, and this seed 
has been distributed to intending growers. During 
the 1942-43 season large supplies of seed will be avail- 
able. 

( i )  General.-During the year the physiological 
work a t  the Waite Institute mas discontinued and one 
of the thrce remaining tobacco officers a t  Canberra 
was transferred to the Division of Food Preservation. 
The  entomologist co-operating in  the work on yellow 
d r ~ a r f  completed hi.; inr~estigations for the time being. 
Special attention was given to grades and grade stan- 
dards suitable for Australian-grown flue-cured leaf. 
Co-operative work with the States was maintained. 

( i i )  Pclloui Dwarf.-A field test for the study of the 
reaction of various strain. of the variety Hickory 
Pryor,  and of thirtcen other varieties, to the discase 
was conducted a t  Nathalia, Victoria. The  varieties 
were also planted a t  Myrtleford (Victoria), and a t  
Tamworth (New South Wabs) .  The disease was not 

as  serious as usual and the results of these tests were 
inconclusive. The  study of the vector was continued a t  
Canberra, the results being published in  the May 
(1942) issue of the Jo71rnul. Other papers published 
i n  the Journal  dealt with transmis,~ion by the jassid 
Thamnotettix argentat" Evans (August 1041), and 
wit11 the occlurence of the disease and the effect of 
agro~lomic practices (February, 1942). The study of 
the alternate host plants of the virus is being continued. 

( i i i )  Quality.-Samples of the 1040-41 crop from 
a all areas wrre tested for sn~oking quality and for other 

qualities of value when determining differences in type 
and grade. s y s t ~ m  of grading based on leaf position 
on the stalk, leaf qualities, and coloi~r was devised as 
a n  alterilative to  the present system which is based 
mainly on colour. All Australian-grown flue-cured 
tobacco was included in one or other of 72 grades, 36 
of which included all damaged and/or injured leaf. 
Nnrric~rous samples obtained from various districts 
during the past ten years Tere used when establishing 
the grades which thus cover the product of different 
districts and seasons. Smoking tests conducted in co- 
operation with the States were continued on a reduced 
scale. 

8. VFK+ETABI,E FIBRES. 
( i )  Flaa.-(a) Variet?] Trials-The systematic test- 

ing of strains of flax introdnced from other countries 
has been continued in the form of a variety trial. 
Eighteen varieties, prirlcipally strains from Ireland, 
Canada, and Hollarid, Jvere grown in randomised 
blocbks. I n  this trial as in the prcvions t r ~ o  years the 
varieties yielding t h ~  liigheqt deseeded 4 t r a ~ v  were Stor- 
mont Cirrus ( I r i sh) ,  Storrnont Gossamer (Ir ish),  
I,iral Monarch (Canadian), Stormont Cirrus 
(Canadian), Liral 2 (Canadian),  and Stormont Qos- 
sarner (Canadian). The two strains of Stormont Gos- 
samer had a fibre content exceeding 25 per cent., the 
two strains of Stormont Cirrus between 22 and 25 per 
cent., and Liral lnonarch and Liral 2 bctween 18 and 
22 per cent. Seed of five of these strains was for- 
warded to the Flax Prodnction Committee to be incor- 
porated i n  a variety tr ial  i n  a selected district i n  Vic- 
toria during the 1942-43 seaqon. 

( b )  Fertilizer Effects.-A study of the effects of 
twelve fertilizer combinations was made on the variety 
Crown Norfollc. The  fertilizers used liTcrc two levels 
of superphosphate and one each of potash and nitrogen. 
Nitrogen quite significantly decreased the straw 
weight (yield) and the phosphate tended to increase 
straw weight. Potash had no effect and there was no 
interaction. The nitrogen produced no significant effect 
on tlie seed y i ~ l d ,  but the effects of both phosphate and 
potash were highly significant in increasing seed yield. 
No interactions between the fertilizers were apparent. 

( c )  Rate of Soluing.-In Australia the general prac- 
tice is to sow a 70 Ib. acre ~ ~ ~ i t l z o u t  regard to seasonal 
variations in  the weight and germination of thp seed. 
A comparison n7a.c madc last year between six different 
rates of sowing. The vari,ety Liral  Crown was used 
and sowing rates from 20 to 120 lb. per acre. The 
crop yields increased steadily with increasing rates of 
sowing n p  to the 120 lb. acre, and the samc effect was 
observed when deseeded straw and seed yields mere 
considered separately. Increasing the seeding rate from 
80 to 120 lb. acre resulted in  a 25 per cent. increase 
in crop yield. Within the range of the rates of sowing 
employed there was no tillering compensation in  the 
sparser sowings. 

(d )  illorphological Studies a t  Sydney 1Jniversity.- 
s t e m  samples from all experiment  lots were forwarded 
to the Botany Department of the University of Sydney 
for morphological examination. The chief factors 
being studied are stem area, area of fibre, area of fibre 



as a percentage of stem, mean size of individual fibres, 
and nuniber of fibres per stem and degree of lignifica- 
tion. From results prepared by Dr. McLuckie i t  

i appears that phosphate increases the steam area, and 
fibre size, and the number of fibres per stem, and that 
potash has the reverse e-ffect. I t  is hoped to publish 
the results in  due course. 

(e) iTficrobiology of Flax Retting.-A study has been 
commenced of the fungi which play a part in dew 

Q retting. The dominant fungi found in  dew-retted flax 
retted both in  the laboratory and the field are 
Pullularia pullulans, Rhizopus nigricans, Cladosporium 
herbarum, Alternaria tenuis, and C'ephalothecium 
roseu~n. The relation of temperature and p H  concen- 

c tration to growth and flax-retting by pure cultures of 
these fungi is being studied. 

(i i)  Jute.-Strains of iute seed were obtained from 

uiider Australian conditions as a basis for roguing these 
diseased plants in the field. Greenhouse or laboratory 
tests are thus the only means of establishing the health 
of virus-free stocks. 

Spotted wilt has become of increasing importance 
in the potato crops in some regions, and the most urgent 
question for the control of this disease is whether the 
virus is transmitted through the tubers. I n  the green- 
house a number of tubers from diseased plants gave 
rise to diseased plants. Under field conditions only 
one tuber of the same lots of material produced a 
diseased plant. Sprouts from the majority of infelcted 
tubers failed to emerge. Under field conditions, emer- 
gence of plants from diseased seed tubers appears to 
be infrequent, but i t  might be frequent enough to pro- 
vide sources of infection in crops where it occurred. 
Further work is contemplated to test this point. 

India' and Egypt and arr~iigements were made to have 10. SEED EXPERIMENTS. 
them grown at three different stations in Qneensland. 
In eighteen months the seed of two strains has bean At Canberra experiments were conducted 0x1 the 
increased from a few ounces to 46 lb., and arrange- production of seeds of carrot, red beet,. parsnip, and 
ment5 are in haad to haye some of this tfsted by the onioll, the main trials being with fertilizer and spa* 
New South Wales Department of Agriculture. ing. The material for these investigations was 

(iii) Gre~za 1obata.-Following a favorable report 
obtained late in the season, and because of this and the 

by a Sydney Firm of twine manufacturers on fibre 
Iack of water in  the spring, the best failed completely 
and the yields of the others were very low. I n  general, obtained from irrena lob at^, i t  was arranged with the with regard to carrot, onion, and parsnip, no diiferences Department of dgricuiture and Stock, Brisbaae, to have in fertilizer treatment were obtained although the dress- an acre of this plant sown as a crop. Unforturlately, ings were very heavy. 

the germination and ratooning of the crop was uiisatis- 
factory and the crop was inferior to n h l r a l  stands Experiments are being conducted to investigate the 

in the vicinity. possibilities of the use of vernalization, photoperiodic 
eBect, and chemical treatment, in  assisting seed produe- 

9. YOTATO IN~ESTIGATIONS. tion methods, in  certain annual and biennlial species of 
vegetables. Sprouted lettuce seeds were kept at  4OC. 

(i)   reedi in^.-Breeding work has been commenced for periods of 28, 42, and 56 days, and subsequently 
with potatoes to obtain virus-resi~tant strains. Crosses grown in comparison with plants raised from un- 
have been made between varieties possessing resistance treated seed. Vernalized material produced seed 
to various viruses; seedlings have been raised and are two to three weeks earlier than control material. 
being tested. At the Council's Research Station at  Griffith an  

(ii) Breaking .Dormancy.-The productiorl of experiment has been laid down to determine the possi- 
potatoes under certain conditions is often restricted bility of producing commercially seed of perennial 
because thr " seed " is dormant. Various methods have ryegrass, cocksfoot, red clover, and white clover. I t  
been devised to break dormancy but they are of little has been widely held that commercial seed production 
practical value. A cheap commercial method has been of red clover is impossible in Australia owing to the 
ciiscovered; i t  consists of ilsiiig aqueous solutions of absence of the bumble bee, but i t  was demonstrated 
acetylene which should be of particular value under that large seed yields could be obtained a t  Moss Vale, 
present conditions when "seed" is short and there is New South Wales. 
such an urgent demand for potatoes. I t  will also bs 
extremely valuable in plant breeding work. 11. MAIZE DISEASES. 

(iii) Virus diseases.--Formerly i t  was thought that Under the cold, wet conditions prevailing during 
virus X was carried in all plants and tubers of the the 1941 sowing period at  Orbost, Victoria, treatment 
standard Australian varieties, but a stock of up-to-date of commercial maize seed with a fungicidal dust 
free from virus X has been isolated (1940-41 Report). (Agrosan) gave a 38 per cent. increase in plant es tab  
Attempts to find tubers of other standard Australian lishment, and an increase of about 20 per cent. i n  the 
vsrietics of potato free from all viruses including yield of dusted as compared with undusted plots. Peas 
virus X have had some success. There is now a small or vetches ploughed in as green manure about two 
stock of the Tasmanian Bismarck, part of which is months before sowing maize increased the ~ i e l d  of the 
being held by the Tasmanian Department of Agricul- resultant crop, but oats did not. The percentage of 
ture, and this is being multiplied as rapidly as possible, basally rotted stalks at  harvest time was greater in  
as also are the virus-free up-to-dates (Factors) maize following the leguminous green manure crops 
obtained the previous season. than in that following oats or without green manure, 

A sudy of the efr'ects of virus X on yield has been bhough the ears on these stalks were seldom reduced in  
concluded. Even the mildest strains of virus Y, nhich sizc. There was no evidence that the percentage of 
llever produce sgmptonis on infected plants and have rotted ears was decreased by green manuring. For the 
no apparent effect on their rigour, cause a 1 2  per cent. second time, attempts to grow green manure crops under 
reduetioil in yield. Mixtures of strains of greater standing maize by sowing the seed at  tasselling time 
severity cause losses up to 45 per cent. These losses failed to ~ r o d u c e  satisfactory growth. 
are caused ill plants under conditions of heat, dryness, Several maize hybrids and top crosses from Lawes 
and high light intensity that prevent the developnleilt (Queensland) were tested at  Orbost and Lindenow. 
of any obvions symptoms. Under these conditions, the Those that appeared capable of outyielding local varie- 
tops of the plants are not reduced in size by infection ties were later in ripening than is desirable for Vic- 
with the severer strain mixtures. Unlike other virus torian conditions. None of ten American inbreds 
diseases of potatoes, there is practically no indication grown a t  Canberra appeared more resistant to ear rot 
of infection with virus X that can be used consistently than Victorian open-pollinated varieties. A South 



-1irican hybrid which showed partial resistance to ear 
rot in 1940-41 ~vas  again conlpared with three Irictorian 
varieties. I t  appeared less susceptible to ear rot than 
the Victorian varieties, but the difference mas not great 
enough to make its growth a conlrl~ercial proposition. 

The percentage of {barren stalks and those producing 
" nubbin " ears is an important factor in reducing the 
yield of conimerc~rtl maize strailis. This percentage was 
markedly increased in the first generation progeny of 
certain self-~~ollinated ~ l a n t s  from an inferior strain 
of conimerclal maize, gut mas only slightly increased 
by selecting seed from nubbin ears produced on open- 
pollinated plants. A high peroentage of '(multiple 
nubbin " cars occurred in  irrigated inaize prevented 
from setting a normal amount of seed by withholding 
water at  the time of pollination. These findings sup- 
port tlie vicw preriouill,- espressed, that the percentage 
of barren plants in commercial crops of open-pollinated 
varieties is influenced much more by environment than 
by hereditary factors. 

Esperimerits on the effert of shortage of soil mois- 
ture on maize at  various stages of growth indicated 
that soil drouglit at, or after, tasselling reduced the 
severity of ear rot, but increased that of localized stalk 
rot. Natural senescence of the stalks was delayed by 
soil drought, a t  or after, tasselling, and the highest 
percentage of pl*cn~aturely dead basally rotted stalks 
occurred in plants receiving ample moisture 11p to the 
early milk stage, but subjected to soil drought from 
then till maturity. 

12. OTHER ~NVESTIGATIONS. 

(i) Diseases of Pine Treies.-In field experiments on 
the effect of fertilizers on "needle fusion" and on 
rate of growth, P i w s  caribea on infertile sandy soil in 
south-castern New South Wales responded equally to 
broadcast applications of superphosphate or of ground 
rock phosphate. I-'. fneda responded equally well to 
superphosphate or to superphoiphate plus borax, but 
there was no response to borax alone. P. rudiuta two 
or three years old respollded markedly to superphos- 
pliate, but older trees were not affected. I n  general, the 
response to phosphatic fertilizers was not as pronounced 
as i t  is reported to be in Queensland plantations; this 
is possibly a result of tho drought conditions which 
have prevailed in southern New South Wales since the 
treatments were applied. 

( i i )  Uioease of Crape Vines.-A trouble termed 
" dying vines " in the 3Iurray Valley has been under 
obserration since 1938, when 6 5  healthy vines were 
inoculated with a fungus isolated from (' dying vines ". 
Thc symptoms did not appear i n  the inoculated vines, 
and it is thought probablu that the trouble is of non- 
parasitic origin. 

(iii) Tints of Lupins in Western Amtra1iu.-Dur- 
ing the moilths of June-November, 1941, a virus disease 
of the Western ,111stralian blue lupin (1,upinus 
varians) nas  investigated a t  the Institute of -1gricul- 
ture, Crawley, Western Australia. The virus was 
proved to be that of common pea mosaic. 'rlie disease 
occurs tlirougl~out the lupin-growing areas wherever 
peas are grown in proximity to the lupins, but i t  
appears to be of little economic significtn~ce. 111 the 
I'erth district a colnmoii garden shrub, Cassia corytn- 
bosa, was shown to be a host of the virus enabling i t  to 
carry over the surnemer. To control the disease in the 
expc>l.iazental lupin plots at Crawley i t  was recom- 
mended that nearby houseliolders be induced to remove 
diseased Cassia slirubs and to grow only certain 
varieties of peas kno~vn to be irnnlune to pm mosaic. 

(iv) An injusion beverage f rowl c-c,reals.--An in- 
fusion cereal beverage was devised as a result of trials 
llsing various combinations of roas t4  cereals and cereal 

with sugar-cane products. The best results 

were obtained by mixing six parts of specially roasted 
wheat with s is  parts of crystal malt and one part of 
cane or brown sugar. Thc rnisture was then baked and 
ground ready for making hot infusions in s i m i l ~ r  
manner to the infusions made from tea and coffcv. 

111,-ENTOMOLOGICAL INVESTIGATIONS. 

The process of transferring the activities of the staff 
of the Division of Economic Entomology to work of 
immediate importance under war collclitiolls has been 
continued. Considerable progress has Been made in 
the study of the conditions which lead to insect infesta- 
tion of 14 heat, and in devising rrlethods of dealing with 
these pests. A new problem studied during tlic past 
year is the infestation of stored raw wool by moths. 
Wool has never previously been ,tored in quantity for 
such lollg periods, and the possibility of serious insect 
infestation is quite definite. The primary object of 
the present work is to devise means of controlling 
insect pests of wool should theg later become really 
serious. Kumerous requests for assi-tance in dealing 
with insect pests have been received fro111 the Army 
and Air Force. As a result rather extensive investiga- 
tions concerning certain aspects of the control of mos- 
quitoes, house-flies, blow-flies, and eoolcroaches have 
been undertaken, and results have been achieved which 
will materially 11elp to maintain the health and comfort 
of our forces. Work is being coiltinued on the prob- 
lel~is of sheep blow-fly, cattle tick, plague locust, biolo- 
gical control of insect pesti and of weeds, and insect 
carriers of virus diseases of plants, as all of these are 
of definite importarice to the country7s food supplies, 
and indirectly to t l ~ t .  conservation of man-power. It 
has been necessary, however, to reduce work on such 
problems to those aspects which are likely to be of 
importance in  the immediate future, in order to free 
investigators for work of lriore immediate importance‘ 
to the war eflort. For this reason, also, i t  has unfortu- 
nately been found necessary to terminate our investiga- 
tions on the red-legged eartli-mite problem for the time 
being. 

( i )  Investigations in  Western Australia.---An 
officer of the Division spent several months in Western 
Australia studying the local conditions of wheat 
handling and storage in relation to the development of 
insect infestation. IIis most iml~ortant finding was that 
the infestations in the big depot-bulkheads became, and 
remained, localized in the surface layers of tlie grain. 
Deep infestations, such as those developing on the 
floors, seem to die out after a time, presumably because 
of the high temperatures built up 111 the grain mass. 
Detailed observations were made on the heating of the 
IT-heat in storage structures; and the conclusion was 
rrac.l~cxtl that the temperat~ues attained would prevent 
insect infestations penetrating tlo~vnward into the wheat 
for more than 3 or 4 feet. The nheat was found to 
heat less rapidly at Bunbury than at  Fremantle and 
Geraldton; and evidence was obtained that wheat 
trucked into the soutllern depobs (Inring the winter 
might take a long time before it started heating to a 
noticeable extent. The niost important insect pest in 
the early stages of storage was found to be Calundra 
oryzap. ~vliich is able to multiply rapidly owing to the 
moisture content builtl-up in the surface laycrs. Later, 
as wheat temperatures increase, Rhizopertha dominica 
becoares the dorlliiiant s p ~ c i ~ s .  Effective control of the 
inrface infestations in  the depot-bnllrheads seems likely 
to depend on the development of a practicable method 
of renloving the affected, or susceptible, surface layers, 
which is essentially an engineering problem. 



(ii) 2'ha Zleating of Wheat.-As the temperatures 
attained in bulk wheat are of great importance in 
determining the na t i~re  and extent of the insect infesta- 
tion that is liable to develop, a study of the respiration 
of wheat and the associated temperature changes has 
been undertaken in  co-operation with the Department 
of Botany, University of Sydney. The experiments to 
date have yielded somewhat inconclusive results; but 
calculations have indicated that even the low respira- 
tion rate that could be demonstrated in wheat with a 
moistnre content comparable with that normally held 
in bulk storage in Aiustralia mould result in ii substan- 
tial temperature build-up over a period of months in 
large masses of grain, because of its low thermal con- 
ductivity. Some indication llus been obtained of a dif- 
ference in behaviour of sanlples from the 1940 and 
1941 harvests. 

A further study of the temperature changes resulting 
from the (' turning" of bulk wheat in a collcrete silo 
has been carried out, this time under winter conditions. 
I n  contrast with the results obtained in a previous 
experiment, carried out in summer, a substantial degree 
of true cooling (as measured by the decrease in mean 
grain temperature) was recorded. These two experi- 
ments indicate that turning bulli a h a t  to reduce its 
temperature will only be effective when there is a con- 
siderable difference between the atniospheric and grain 
temperatures. 

(iii) Biology of Wheal-infesting Insects.-Atten- 
tion has been concentrated chiefly on determining the 
upper temperature limits for the breeding of Rhizo- 
pertha dominira, as this is a point of considerable prac- 
tical inlportance in coilnexion with stored wheat. The 
experiments, using wheat conditioned to different mois- 
ture contents, are not complete; but the results so far  
obtained indicate that breeding in grain of less than 10 
per cent. moisture is unlikely to take place a t  tem- 
ptlratures of over 100° F. 

The movement of Calandra and Rhizopertha in tem- 
perature and humidity gradients has been studied. I t  
was found that both insects tended to move from 
drier into moister grain, a t  any rate within the range 
of the moistnre contents employed (i.e. 7 to 15 per 
cent.). The preferred temperaturc of Calonclra oryzae 
has not been accurately determined, but is below 77'3'. 
(25°C.). The behaviour of Rhizopertha is complicated 
by sex and age differences. The peferred temperature 
of adults over one week old lies betwen 82.5' and 95'3'. 
(28"-34°C.). I n  order to determine whether any 
dt.g~'ee of practical control of an infestation by 12hizo- 
pertha could be obtainedbby periodic "screening ", aul- 
tures of this insect in  grain maintained at just below 
80°F. and just above 90'3'. werc subjected to sieving 
at  varying intervals to remove the adults. I t  was 
found that at  the lower temperature, sieving at  fort- 
nightly intervals kept the insects under reasonable 
control; but a t  the higher temperature even weekly 
sieving failed to prevent rapid population increase, 
indicating that screening by itsclf was unlikely to be 
very effective in practice. 

(iv) Xtack-Site Sterilization.-As it was found that 
the efficacy of mineral oil emulsions, used as contact 
i~~sccticides, depended on the nature of the surface on 
which they were applied, a new and more thorough 
and adaptable method of testing materials was 
developed. (Previoixsly the toxicity of el~~iilsions under 
consideration for shed and stack-site sterilization was 
assessed by a simple dip technique.) It was found 
that no mineral oil emulsion gave a satisfactory kill on 
an absorbent surface, such as sand; though certain 
coarse, unstable emulsions were very effective if used 
on a surface that could be flooded easily. A p~oprie-  
tary niineral oil emulsion contailling an added toxicant, 

was found to  be satisfactory, and has been recom- 
mended for general use. I t  not only gives a high kill 
in dip tests, but is effective when sprayed on to an 
absorbent surface a t  a reasonable ooncentration and 
dosage. Creosote em~xlsions have also been studied. 
They possess a slow-killing action, duc apparently to 
a "fumigation effect ", which tends to counterbalance 
their rather poor (' immediate contact toxicity ". So 
far attempts to increase the '( quick kill" of creosote 
emulsions have failed; but i t  is felt that this is not a 
grave disadvantage when, in  practice, a whole shed 
floor or stack-site would be soaked, giving the weevils 
infesting it very little chance of escaping the effects of 
the treatment. 

Xxperiments to determine the relative effioacy of 
various mineral and tar oils used in their normal 
form (i.e. unemulsified) have been carried out. The 
materials found most effective were distillate diesel 
fuel oil, spraying creosote, and middle oil. The toxicity 
of the diesel oil was greatly augmented by the addition 
of 2 per cent. of dinitro-o-cyclohexylphenol. Practical 
trials arc required, and are being arranpd,  to deter- 
mine the relative cost and ease of application of the 
proprietary enlulsion mentioned above, creosote emul- 
sion, and fuel and tar oil.; applied (' straight ". 

(v) Treatment with "Iner t  " illineral Busts.--The 
trials mentioned in the previous report, carried out at  
Toowoon~b:t, Quecnsland, and near Sydney, have borne 
out the results of laboratory tests. A very real degree 
of protection from attacks by the two species of 
C'n1a1~dr.a was given by magnesite, even at  a concen- 
tration of 4 oz. per bushel, over a period of twelve 
months. (The treated bags in Queensland were in- 
vaded by Rhizopertl~a, against which the ililsts did not 
show up so well.) Dolomite gave good protection in 
the Queensland trial, but not so good in New South 
Wales. ,2 trial has also been set up in Western Aus- 
tralia, in which the surface of bulk wheat has been 
treated. The dust used-a diatomaeeous eartli-was 
raked into the top 6 inches oi the grain. The results 
have not yet been checked, but i t  has been observed 
that large numbers of weevils have worked their way to 
the surface and dicd. 

(vi) B'umigalion.-A careful study has been carried 
out of the penetration through wheat and the kill 
obtained with carbon bisulpllidc, and with the recently 
cteveloped fumigant metllglallyl chloride. An exposure 
period of 72 hours was selected so that the results 
obtained ~x~ould be applicable to a special f~miga t~ ion  
plant which had been planned for ol~cretion in Western 
Australia. Varying dosages and terriperatures were 
employed, and both Calandro spp. and Rhiaopertha 
were used in the experiments. Methylally1 chloride 
nas  found to be approximately three times as toxic 
to tliesp insects as c:irboii bisulphide, and to have com- 
parable penetration at  one-third the dosage. The 
experiments indicated that a dose of 15 lb. per 1,000 
cubic feet of carbon bisulphide, or 4.5 lb. of methylallyl 
ohloride, when applied at  intervals of 5 feet through 
the depth of wheat, should give a satisfactory kill in 
7 2  hon1.s in \vlieat with a tcmnerature of 80' F. or 
over. 

3. IKSECT PESTS OF STORED WOOL. 
( i )  General.-War conditions have produced prob- 

lems of the bulk storzlge of raw ~vool which are anala- 
gous to those of the bulk storage of wheat. Enormous 
quantities of wool are being stored for periods, very 
inucli longer than was normal in peace-time, and it is 
anticipated that the inferior types will remain in 
store for the duration of the war and perhaps longer. 
T'nde~. these conditions it is not surp~isii ig illat damage 
from insect pests of wool h w  been reported from the 
wool stores in  both Sydney and tfrisbane. ,Ilthough 
the dailiage is not scrionc, at the p~~esent time, there 



is a real threat that it may become so, and the Council 
was acoordingly asked to undertake invedtigations into 
large scale methods of control. Two ofiicers of the 
Division have been transferred to this work, which is 
being assisted by a grant from the Central Wool Com- 
mittee. The investig~tions are being conducted in 
Brisbane and Canberra, but a preliminary examination 
of the situation in Sydney has also been made. - - 

The only species involved a t  present are the two 
cosmopolitan clothes-moths, Tineola biselliella and 
Tinea pellionella. These two species are present in  
greater or smaller numbers in  almost all the wool stores 
in Brisbane, and in  a numbkr of those in Sydney. The 
larvae attack the baled wool, particularly at  points 
where the pack has been damaged, and, in addition to 
consuming a certain amount of wool, spoil its 
appearance by the accumulation of frass, silken tunnels, 
and cocoons, in the surface layers. There are stacks 
in Brisbane in  which this damage is extensive in all 
the bales; fortunately only the outer 2 inches have so 
fav been attacked. From the very widespread character 
of the infestation, it appears probable that a high 
proportion of bales entering the stores already con- 
tained a nucleus of larvae from which in time the 
present infestation was built up;  the source of the 
original mild infestation has not been determined. AS 
i t  would be most difficult to prevent such an  infestation 
altogether, attention has been concentratcd rather on 
devising methods for dealing with the present infesta- 
tion in the stores, and for rendering incoming bales 
unfavorable media for the further multiplication of 
any moths they may contain. These two aims would 
not necessarily be achievd by one slid the same 
process, although obviously a treatment which did 
confer protection as well as killing the larvae present 
at  the t in~e  would be specially suitable. 

( i i)  Tests of Possible Control -Methods.-In view 
of the high cost of dismantling shack8 for individual 
treatment of the bales, and the difficulty of obtaining 
labour for this purpase, it was decided to consider at  
first only such methods of control as would have a 
reasonnbIe chance of success when applied to the stacks 
as they stand. Three general methods suggest them- 
selves, namely, heat sterilization, treatment witjh a 
" solid fumigant" such as naphthalene or paradichlar- 
benzene, and treatment with a "liquid fumigant", 
preferably persistent and with contact insecticidal 
properties. A prelin~inary examination of the possi- 
bilities of these three methods has been made in  
Brisbane. 

I n  connexion with heat sterilization, engineering 
advice was obtained to the effect that i t  would be 
impossible, at reasoilable cost, to Eecure heat penetration 
through a stack sufficient to kill all stages of the insect 
and not damage the wool and further work on this 
method of control has therefore been abandoned. Of 
the solid fumigants, naphthalene was regarded as the 
most promising, both from considerations of cost, and 
of the fact that it evaporates relatively slowly. 
Attempts n7ere made to distribute a crude " whizzed" 
naphthalene in the spacea between the bales of a stack 
by sho~elling from ahove, and also by the use of a 
I (  Xesseuger " dustilig n~ l rh ine  from the sides. The 
shovelling produced numerous small heaps of 
naphthalene on all irregular projections within the 
stack, such as corners of bales, lines of contact between 
bales, and scantling boards, and these heaps were little 
rcduced in size or number after a period of three 
montlii. Both the shovelling, and, more particularly, 
the blower, also produced a fine coating of crystals on 
all faces of the bales, but these evaporated relatively 
quickly. Samples of surface wool were taken from the 
bales three months after the treatment, and are now 
being tested for toxicity against moth larvae confined 
on them. 

The most hopeful method a t  present appears to be 
spraying the stacks with a slow liquid fumigant. 
Certain materials such as creosote which would prob- 
ably be very effective from the insecticidal point of 
view, have to be discarded because they stain the wool. 
A wide range of possible alternativas is being tested 
on the small scale; from these i t  is hoped to select a 
few for further testing against infested stacks. 
-1 proprietary spray has been tested against individual 
bales by the Queensland State Wool Committee, and 
has given a very satisfactory kill. I t  also appears to 
have conferred protection on a treated bale for a period 
of about fiw months, but further tests on this point 
are being made. 

(iii) Studies of the Hoths.-Observations on the 
habits of the two species of moth have been made i n  
the Brisbane stores, and a trapping technique has 
been developed for following fluctuatiolls in  their 
numbers. I t  has been found that the female moths 
very rarely fly. They lay their eggs on wool pro- 
truding through bursts or wool-hook holes, and are 
pirobably also able to penetrate the pack with the 
ovipositor and lay on the wool beneath. The larva of 
the l'ineola ultimately tunnels perpendicularly into 
the mass to a depth of 4 inch; that of T k e a  is 
not r~orn~al ly  found under the pack, being confined to 
the loose wool of " bursts ". Pupation of Tineola may 
take place underneath the pack, or the larva may bore 
throiigil r i l c '  pack and pupate on its surface. Where 
the pack is separated from the wool surface by folds 
consequent on the " dumping " process, adult moths 
may emerge frm the pupa underneath the pack, and 
are probably then capable of mating and laying their 
eggs withnut leaving the bale. 

Flight in both species is largely eonfined to a period 
fronl half an hour to two and a half hours after 
sunset. At this time large numbers of males may be 
caught on tanglefoot traps. The number caught is 
closely related to the temperature prevailing during 
the flight period, i.e., from abaut 6 to 8 p.m., but is 
also influenced by other unknown factors. It is hoped 
that further work may enable allowance to be made 
for variations in such factors, so that the number of 
moths caught on traps can be used as a measure of the 
effect of alternative stack treatments in  reducing the 
moth population of a stack. - - 

Experiments will shortly be started to determine 
the optimal conditions of temperature and humidity 
for multiplication of both species. Studies have been 
made of the microclimate of the Brisbane wool stores, 
and the results have been compared with conclusions 
already published as to t h e  conditions favorable to 
clothes moths. I t  appears that thc wool stores are 
highly favorable to multiplication of these insects. On 
the other hand, stores in  inland localities would cer- 
tainly be much less favorable, and, if suitably 
constructed with this end in view, could probably be 
made quite unsuitable for the breeding of moths. 

As mentioned in tlle previous report, all overseas 
investigations of possible insect enemies of noxious 
weeds have been terminated. Work during the past 
twelve months has th~refore  been concerned with those 
illsects which have already been introduced. 

( i )  St. John's Wort (Hypericurn perforaturn) .- 
Entomological work on the control of this weed has 
been confined to the distribution of the leaf-eating 
beetle, Chrysolina hyperici, to new St. John's wort, 
areas, particularly in New Snth Wales and to exami- 
nations of other areas where the insect has been 
liberated during the past two or three years. Surveys 
during the past twelve months showed that the area 
occupied by Chrysolina in the vicinity of Bright had 
increased considerably due to the natural spread of the 



insect, and that colonies established at Myrtleford, 
Harrietville, and Tawonga were all showing satis- 
factory signs of progress. Perhaps the most outstand- 
ing progress has been observed in  the Dargo district, 
where approximately 20,000 adults of C. hyperici were 
liberated in  three localities during 1940. The insects 
were found to be established in  all three localities, and 
in  one the numbers had increased in  such a satisfactory 
way that host plants at the point of liberation were 
already showing signs of considerable attack and 
defoliation. A further 50,000 adults of Ckrysolina 
were liberated a t  three new points in  the same district. 
I f  the present rate of progress is maintained,. there is 
reason to believe that supplies of C. hypericz will be 
available within the next two or three years for dis- 
tribution elsewhere from certain of the Dargo establish- 
ment sites. Distribution of C. hyperici in St. John's 
wort areas in New South Wales was continued during 
the year. I n  ,'lugust, 1941, examinations were made 
of lrynericu~n-infested areas in the vicinity of Orange, 
Sodwalls, and a t  Nulla Mountain, near Rylstone. This 
work was carried out in co-operation with officers of 
the State Department of Agriculture concerned with 
weeds control. Early in December approximately 
40,000 adults of C. hyperici were liberated in the 
localities mentioned. A t  two of four localities near 
Tumbarumba, in which C. hyperici had been liberated 
earlier, the insects showed signs of establishing them- 
selres. I n  the Mudgee district the beetles l+ere found 
to have survived and completed a generation under field 
conditions in one of two localities in which they had 
been liberated in the previous year. 

At Baker's Gully, Bright, where liberations of the 
root-boring beetle, Agrilus hyperici, had been made 
during the previous tno yeaw, only odd individuals 
of Agrilus were recovercd, these being from Hypericurn 
roots taken from the experimental area where paired 
adults had been isolated on sleeved plants during 1940. 
No recoveries of Agrilvs mere made froin any of the 
liberation sites in tlre Mudgee district, New South 
Wales. ,4 further examinations of the various sites 
is to be mad? in the near future. No furlher liberations 
of Chrysolina gemellatu have been made, but efforts 
are being made to inerrase the numbers in the insec- 
taries, in order that a trial liberation may be made in 
the Mudgee district, possibly during the coming spring. 

(i i)  Lan tuna (Lanta.lza carnara) .--The general 
position concerning Telconemia scrupulosa is much the 
same as that reported last year. Small colonies of 
thr bugs have been maintained in  the insectaries at  
Canberra, bnt no further distribution from this source 
has been made. Although the position in Northern 
&ueonsland appears to be very satisfactory and to be 
improving as time goes on, there is as yet no sign that 
liberations in South Q~~eensland and Northern New 
South Wales can rehult in the eqtablishnient of the 
insect in numbers sufficient to exercise any control 
over the weed. 

5. SHEEP BLOWFLY. 
Progress has been made during the year in the 

dcevlopment of a satisfactory and inexpensive dressing, 
in the study of repellents, and in an investigation of 
the poplllation density and breeding habits of Lucilia 
cuprina. 

( i )  Dressings.-The boric acid-tar oil-bentonite 
dressing, " B.T.B.15 " (desaribed in  last year's rcaport), 
is now marketed by a number of firms at  a price .sub- 
stantially below that of mnst conimercial drewngs. 
it has been used extenqively in the field with excellent 
results. Owing to war-time needs, the tar oil fraction 
originally recornmended is not nov available. A 
mixture of equal parts of kerosene and certain creosotes 
or middle oils was found to be a highly satisfactory 
substitute. However, the contact toxicity of this 
dressing, and of several other otherwise satisfactory 
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dressings, is not high. Investigations a t  present in 
progress show that with further modification a stable 
and rapidly penetrating dressing, can be produced 
which has excellent contact toxicity. Samples of 
unprocessed Australian bentonites were not as satis- 
factory in  the B.T.B. dressings as the processed 
American bentonites. 

( i i)  Repellents.-The work on repellents has been 
continued, using the sheep method described in  previous 
reports. The repellency of 10 per cent. Ceylon 
citronella i n  paraffin was confirmed, while Java 
citronella was ineffective at  this concentration. TO 
obtain information on the active principle or prin- 
ciples in  Ceylon oil, four fractions were tested. Three 
had no effect, but the fourth, consistirlg largely of 
geraniol and citronella in  the proportions 7:  3, was 
as effective as the whole oil. This repellent fraction 
forins about one-third of the whole citronella oil, but 
surprisingly is no more ]repellent than citronella itself. 
Thus it seems probable that the other fractions, 
ineffective by themselves, enhance the repellency of the 
repellent fraction. 

Seven out of a further seventeen substanoes exerted 
some repellent effect: of these IIuon pine oil (95 per 
cent. methyl eugenol) and Zieria oil were most 
effective. Pure  oleic acid, which was found to be effec- 
tive against the English sheep blow-fly, Lucilia sericata, 
proved to be repellent, while commercial oleic acid 
was not. Five eucalyptus oils have been tested. Three 
exerted no repellent effect and two proved attractive 
under the conditions of test. Ten per cent. camphor 
oil and Tagetes oil froin both Australian and South 
African sources were not repellent. 

(iii) Carrion Studies.-Further detailed informa- 
mation has been obtained on the relative importance 
of live sheep and carrion as brecding grounds for 
L. cuprina. Only seven out of a total of 25 sheep 
carcasses exposed at regular intervals to blowfly attack 
;,roduccd L. cuprina, these seven carcasses producing 
an average of 46 L. cuprina per carcass. 

I n  a further series of ten carcasses, the effect of 
predators and parasites was virtually eliminated (this 
gives the maxinium number of L. cuprina uhich can 
breed in a carcass under field conditions). Nine 
carcasses produced L. cuprina, gil-ing an all-over 
average of 335 L. cuprina per earcasq. Dlaliy thou- 
sands of other flies were produced in both series of 
exposures, the species composition varying with the 
season. A small strike can produce 400 or more 
L. czcprina and a large one 4,000. Thus a carcass in 
the Canberra district is never likely to produce more 
ct,pri?za than a single small strike, and there are many 
more strikes than carcasses in any normal season. I t  
appears then that the cuprinn population in Canberra 
i-: largely dependent upon the living sheep as a breeding 
ground. Trapping in relatively sheep-free areas on the 
coast adjacent to Canberra indicates that the popula- 
tien of L. cuprina is probably one-fifteenth to 
one-twentieth as great as -rTonld be expected if sheep 
were present. 

(iv) Population Density of L. cuprina.-The 
density of the natural population of adult L. cuprina 
was estimated in an area of 50 square miles on four 
occasions during the 1941-42 blowfly season. The area 
chosen was typical of the open grazing country in the 
Canbcrra district. On each occasion a known number 
of L. cuprina were staiiied by spraying with alcoholic 
solutions of dyes and liberated at the centre of a 4-mile 
cirrle containing 102 equally spaced Western Aus- 
tralian blowfly traps. From the ratio of stained to 
unstained flies recovered in the traps during the period 
that most of the stained flies remained within the 
circle, it was possible to calculate the natural popula- 
tion density. Densities ranging from 0.4 to 2.5 adult 
L. cilprina per acre were found at different times of 
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the year. Significant differences were established temperature and humidity on the duration of the non- 
t)et\veen populations of different areas within the Pmile  parasitic stages, and on the m o r ~ t a l i t ~  in  each stage, 
r i d e .  The distribution of ~narlied flies from the centre has been studied for a wide range of both factors. Thus, 
to the periphery of the circle mas found to agree fairly for example, the lonest temperature a t  which hatching 
closely with tho theoretical distribution calculated on of the eggs nil1 take place has been found to be 
the assumption that the flies spread 1)y random move- 16.5' C., although some rlevelopruent occurs below this. 
lnents in all directions from the point of liberation. According to the conditions of temperature and 
111 each experiment the first flies reached the perimeter humidity prevailing, the non-parasitic period of the 
of the 4-mile circle i n  the first day, and on some days'the life-cycle may last anything from 18 to 359 days. Under 
distance flown by some flies was probably considerably natural conditions on a beast, the parasitic period was 
more than 4 miles. With freshly baited traps spaced found to be divided among the three parasitic stages a 
at  :-mile intervals (each trap serving about 300 acres), as follo~~s:-Larva, 5-10 days; nymph, 7-11 days; 
between 1 and 4 per cent. of the 1;. cuprinn population adult 6-14 days. The whole life-cycle may therefore 
was trapped per day. I n  other words, ~ r i t h  present require anything from 36 to 394 days. 
traps, the possibility of effectively reducing the popula- Good evidence has been produced that  certain ticks _ tion of L. czbprina, except with an  extremely high con- halve a high degree of resiztance to  arsenical dips, i n  
centration of traps, appears to be reniote. the sense that they will survive treatments that have 

hitherto bee11 conaidered to give a con~plete kill; more- 
6. MEI)ICA~, ENT~~~IOLOQY. over, this resi~tance does not depend entirely upon 

(i) F l y  a,ld Jfosij&fo fj'prays.--To ellable the effi- The tiel's being in the lnOult lvhcn the dip 
ciency of fly sprays and mosqllito sprays to be deter- 1-applied. Further attention is therefore being 

mirletl, a biological test again..t liriliy inrpcts is necek- given to the extent to which arsenic Pene- 
bary. A standard p e e t - ~ r a d y  chamber was constructed ;pates the tick's illtegument in the "resistant" ant1 
for  this purpose and has been in testing sprays for 11011-resistant " tirka, and to the selection of the most 
army use. J T ~ ~ ~ ~ ~ ~  species of nlosquitoes have been suitable substai~ce for use as a wetting adjuvanit i n  
found to be far more susceptible to the dip. Promising results have been obtained in tests 

tllan the standard test insect which is the house-dy, il~a'ic 11-it11 dip? containing sulphuric acid as well as 
,I1 ,,sea d~rncsliclr.  The results of the tests have been sodi"m arsenite. It m7as found that  O a 4  per cent. 
used as a basis for  army fly spray and mosquito 11804 did not harm the beast under the conditions 
specifications. Some progress has been made i n  the the test. 
developruent of pyrethrum sprays in nhich natc:. is 8. SIIEEP LOUSE. 
the diluent instead of kerosene. A satisfactory spray prelinlinary investigatiorls of the sheep louse ( ~ ~ ~ i -  
of this kind could be transported in a concentrated form cola oeis) have been at the school of veteri- 
so overcoming the difficulty of trallil)ortillf; large nary Scielice, llrisbane, ill association with the work on - 
amounts of dilute fly spray to inaccessible places. the cattle ticli. The insect has been successfully reared 

(i i)  Contact Insecbicid~ fo r  ~IItcg!jots.-Following a in the laboratory (i.c. off the sheep). I t  appears to 
request from the Army authoritieo for a spr:\y for use subsist for the most par t  on thc waxy material adhering 
against maggots of the house-fly and blow-flies, ten oils, to the wool fibres. i l t  38" C., xrhich was found to  be 
vlrtlill~tecl and emulsified in water, ant1 f i ~ c  arsenical a favorable temperature for rearing, the life-cycle was 
solutions were tested. Several coal tar fractions proved corriplctcd in iO.-T,.j clays. Tl~rct. dcvclol~mcntal instars 
t,ffcjctire, and of thesc, middle oil (boiling point range were recorded. 
200-260" C.), nhich was at  the sanie time cheap and 
21ipl1ly efficient, n as lreqt suited to the purpow for which !). .\I.STRAJ.IAS I'I.A(;c'E LOCUST (Chortoicetes 
tlic spray was required. I t  is very satisfactory that  a ferminiferu). 
by-product of one of our own industries has proved so (i) (iu~~rtr1.-Semral aspects of the locust problem 
efiecti~ r againqt maggots n hich arc notorioii~lS difficult which have been studied c i i ~ r i n ~  the past few years 
to kill. nere dropped t l t~ring 3941-43 in favour of new projects 

( i i i)  , ~ l ~ ~ ~ ~ , ~ i t ~ ~ ~ . - ~ ~ ~ ~ ~ i ~ ~ ~ ~ t ~  are in progress of a more i m ~ ~ ~ e d i a t c l y  praciical nature. Study of the 
aeqjffned to obtaill information the cold tolerance of data furnished hy tlrr Xrlw South Wales and Queens- 
.lPdes upgypti, the dellgue fever mosquito. cold  taler- land Locust Information Services has been deferred, 
ante data are necessary to defille the southern limits ancl tliciissuiag of monthly forecasts of locust d~vclop- 
of willter survival of this important disease carrier, arid "lent has bt'cll ( l iscorl t i~~~etl .  011 the other hand, tests 
this illformatioll would h(, llecessary ill the launching llave beer1 started of methods for changing the vege- 
of a colltrol campaign.  ti^^ is proceeding with tation and soil characteristics of the outbreak centres 
+he Airmy entonlologists on tile ~ e , e ~ o p m l l t  of ?flertive in su(a11 a way that they will cease to function as foci 
l,lctllods of applyillg paris green f o r  corltrol of of swarm p1'0ductioa. A start  has also been made in  
Linol,llelille ,vhich trallsmit malaria. oils investigating t l ~ c  possibility of using poison bait as a 
for  llse on the sllrface of lnosqui~o infested water arc 111i~alrs of 1~revmlting multiplication in thc outbreak 
also ilicluded in  tllc scope of tl~ese inrestigationq. centres to the point where swarm-formation occurs. 

( i r )  $'(eus.-Flea colltrol measures were investigated (i i)  TAP Locust Posifion during 1941-42-At the 
as part of a policy of testing tllc iscfulness of measures cll(l of the 1940-41 season the fear was expressed that  
recornmendecl at  present for tllc of illsect thf' adi~ll loi'1~2ts tllell 13rl'sellt in cellain outbreak areas 

troops under TTar-tinlc The cat Mould 1 ) ~  capable of giving rise to incipient swarms in 
flea, Ctenocephalis fezis, was used. Powdered naph- the folloffillg spring. This actually happened on a 
tllalcne or pyrethrum, sprillkled at thr, rate of 1 0 ~ .  small scale ill the eastern part of thf? Warren- 
per 5 square yards, killed larvae and adults, and fly T)andaloo outbreak area and the western part  of the 
spray was also found to be effective against adult fleas. ~Vn~rumbungles  olitbreak area, but the spring  roved 

so dry that a ful-ther ilcvclopmcnt of the s~varming 
7. CATTLE TICK. cycle was arrested. With the excc,ption of a few in 

w n r k  on the biology of the non-parrrsitic stages ,,f 
thewestern  Coonabarabran Pastoral Protection dis- 

the rattle tick, i (oop~ i l a s  aisfrniib, on the effect trict, Ne'v males was again free from swarms. 

of arsenical dipping fluids on the tick, have been (iii) Laboratory Work.-Experiments on the effect 
c~ontinued. I n  addition, some preliminary observations of various constant temperatures and relative humi- 
have been made on thc parasitic stages. The effect of dities on the rate of development, fecundity, and 
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mortality of Chortoicetes were continued during tho experiments from which results cannot be expected 
early part  of the year. Newly hatched hoppers main- for several years. I f  successful, they will provide a 
tained a t  60' F. failed to moult into the second instar, means for rendering o ~ ~ t b r e a k  centres unfavourable 
although they were observed to take a small amount for snarm-production, and thus a means for prevent- 
of food; all died within six neelrs. -It 10" 3'. develop- ing outbreaks. The treatments are of such a nature 
ment was very slow, but a small proportion of hoppers that  they will improve grazing land by reducing 
succeeded in reaching the adult stage; they did not erosion and the proportion of bare ground, and by 
live long thereafter, and did not reproduce. I n  some ~)ror id ing belts of shade for stock. 
cases the nymphal period a t  this temperature lasted Another method for preventing swarm-formation in  
for almost six months. These results should be con- the outbreak centres is being tested; i t  consists irl 
sidered in  relatiox1 to  those reported last year for baiting tlre non-swarming population with the stan- 
higher tempera~tures. dard bran bait used in campaigns against swarms, 

with a view to preventing a n  increase in  population 
iiv) S u r u e ~  in the Warren-Dandazoc .Out- to the point where there is a risk of s \va r l s  being heaL Areu.lsurve~s have been made of the formed. Jrarious dosages of bait have beell tested 

bution of the more important soil types and vegetation agaillst various population densities. hill of at 
associations along two diagonal trailsects of this out- least 30-10 per cellt. has been obtained, but there are 
break area, with special reference to the relationeof indications that this is a considerable under-,estimate. 
roil and regetatioii to minor variations in  relief, whlch hIcthods are for  prolonging the 
are very important in this l e ~ e l  country. Profiles period of of poiaon baits by the addie have been stndied at  sites typical of eight of tho ~nairi  tion of a deliquescent Suc;ess in this 
soi1 types, periodica1 of the vegetation direction Tvill be particularlg ililpol.~ant in the control 
of these sites will be made. This work forms part of llon-sl,,-arming populations, sillce in this case there 
of a study of the distribution of the outbreak centres is llo risk of insects suddenly leaving the area in  relaiion to soil and vegetation. altogether, while on the othcr hand their scattered 

(v) The Outbreak-Centq-e Environment.-The distribution renders i t  desirable that  as much timc 
observations of 11940-41 on the associated population, as possible should be available for them to find and 
vegetation, and rrcather changes on observation zones coasunle the bait. 
on Bundemar Station, Trangie, were continued during 
the first half of 1941-42. These observation zones 10. RZDLEGIQED EARTII MITE (Halotydeus 

include several outbreak centres. The vegetation data deslructor). 

obtained have been expressed in the form of three ( i )  E f w t  of Ea r th  dfife 0% Pasfures.-The experi- 
vegetation " factors ", namely, the percentage of bare ment started in  1939 a t  Katanning, Western Atlstralia, 
ground, the weight of green plallt material, alld a to nreasurc the effect of earth mite attack 011 the yield 
compound height factor represellting the "shelter " of subterranean clover (2 '~ifolium szrbterraneum) and 
status of vegetation. The relationship betneen the associated pasture plants was continued. After three 
level of these factors and the telldellcy for  the locust yearsoof mite attack, reduction of subterranean clover 
population to illcrease or decrease has been analysed yields were obtained varying from about a half to two- 
statistically, The results to the existence of thirds, according as tile mite poplllation was the natural 
all optilnal cornbillation which is most frecjuelltly one or an  artificial one dellbci,atcly maintained at  a 
realized in one or  other par t  of an  outbreak centre, high level. -1part from sho~ving thes,c direct effects 
and which is now being investigated further. Owing of the mite on subterranean Clover, an  important 
to the of migration taking place into, o r  feature of the seasoii's resul~ts was the demonstration 
oat of, an  observation zone, according to its favour- that the small direct effects of mite attack on other 
ability in relation to the surrounding country, i t  has plant species in the pasture were greatly over-shadowed 
beell neccszary to  extend the scope the original by the srcoiidary effects of their a,ssociation with sub- 
observations to include estimates of the population in tery.n,ean clover. ~ l t  the establishment of the plots, 
surrounding areas within migration range of each Wllilniera rye-grass was sow11 a t  an  even rate through- 
observation zone. out, whereas on sonic of the treatments no subterranean 

Climatic observations made concurrently with the clover was so~vn. At thc end of the third season the 
rye-grass yield from plots where no subterranean clover pol>~ilation and vegetation estimations are in  general 

agreemelit witlr the conclusions detailed in previous had been so\vii was very light and not significantly 
affected by mito attack. 011 the plots nhere sub- reports, and as B"'lefin 14'. terrmean clover had been sown the Wimmera rye-grass Observations on the water and air  content of various vield was in direct proportion to the subterranean <oil typeb occurring in  the observation zoiies suggest 

that only very extreme values of these factors, main- clover yield, and where this liad been reduccd by the 

tained for relatively long periods, completely prevent mite the growth of the rye-grass was correspondingly 

the hatching of eggs. reduced, presumably because of a dependence of the 
grass on the increase in soil fertility brought about by 

(vi) Methods of Control i n  the Outbreak Centres. the s1lbtc1rrancali clover. 
- - V o r k  such as that which has been described in the Hop clover (Trifolium procumbens), and important 
prcvio.ils section, has suggested ways in uhich the rol~intecr plant on tlle plots, showrd pronounced nega- 
vegetational char:tcterisiics of an  outbreak crntrix live c~orrelatioii with thr subterranean clover. Direct 
rnight be modified so that  i t  would no longer be able effect of the mibte on hop clover in  the absence of 
to function as a nucleus of swarm-formation. Two subterranran clover was small. On plots where freedom 
types of n~odificatioli appear practicable, and these from Initcis permitted good growth of subterraliean 
arc now being tested for their effectiveness. The first clover, hop clover was greatly reduced, but ~vhere  mite 
involves the ploughing of oviposition sites and the attack depressed the subterranean clover there was a 
revegetating of their bare arcxas, thereby removing caorrripo~~dillg inc.rea,qt in the gro\vtlz of 110~2 clovrr. 
the two essential features of an  oviposition site, which 1)oubtless this effect was due to weakness of the hop 
are a compact soil and bare ground. T1:a second (.lover in competition with subterranean clover and 
involves the planting of a barrier of suitable shade mTilnmera rye-grass. 
trees between the oviposition sites and the concen- The results quoted give some indication of the com- 
t ~ a t i o n  zones; this should prevent locusts from moving plexity of the effects produced by the mite on the 
freely be twen  the onc habitat and the othcr according experimental subterrariean clover pasture. To the im- 
to their stage of development. These are long-term portant direct loss of subterranean clover foliage, burrs, 

- 



and seeds, was added a secondary loss of gram and 
other less important plants, the growth of which is 
favoured by the improvement in soil fertility brought 
about by the subterranean clover. Quantitatively this 
loss was partly, though by no means wholly, counter- 
balanced by an increase in  the volunteer legume hop 
clover. Although the results obtained permit the 
formulation of some idea of the economic importance 
of the mite, there is a need for further work taking 
into cornideration the effect of introducing controlled 
grazing into the experiment. 

(ii) Tests of Insecticides.-Testing of dusts, sprays, 
and poisons to control the mite in closely mown pas- 
tures was continued. Dust from Western bustralian- 
grown tobacco leaf mixed with slake lime produced kills 
varying in different experiments from poor to fairly 
good. Owing to its low nicotine content, the dust made 
from thils leaf is unsuitable as an insecticide without 
the incorporation of other active constituents. The 
outstanding re~ul t s  earlier reported for a dinitro-o- 
cyclohexyl~)henol dust were not confirmed, possibly 
owing to different seasonal conditions. The most satis- 
factory dusts tested were proprietary nicotine and 
nicotine-creosote mixtures. Under the conditions of the 
experiments the most promising sprays tested were 
lauryl thiocyanate and a white oil nicotine sulphate 
emulsion. 

As in the previous year the most satisfactory method 
of applying insecticides proved to be the distribution 
of chaff moistened with a sweetened poison solution 
which is readily sucked up by the mites. Sodium 
arsenate was more effective in these baits than sodium 
arsenite, sodium fluoride, sodium fluosilicate, and tartar 
emetic. Cane sugar was found to be the most suitable 
sweetening agent, and oaten or wheaten chaff was 
found to be better as a carrier than sawdust. 

An experiment to determine the most suitable time 
of application of insecticides to pastures showed that 
only treatment very early in the season u7as effective in 
protecting the pasture. Heaviest yields of foliage and 
seed of subterranean clover m r e  obtained on plots kept 
free of mites for the entire year. Next in the yield 
figures were the plots treated in Ma1, the first month 
after the appearance of tlie mites, whilst plots treated 
in each succeeding month were consistently low in 
yield, showing that the critical atta?k occurred at the 
beginning of the season. An interesting point emerg- 
ing from this experiment was that the subterranean 
clover was able to compete quite strongly with the 
capeweed (Cryptoste~nma calend~~lnccum) in the 
absence of the mite, but, whereas under ~ n i t e  attack 
the capeweed was not measurably affected, the clover 
was greatly reduced. Had this not heen a carefully 
controlled experiment it is practically certain that the 
tendency ~17ould have been to place undue emphasis on 
conzpetition with the capcwced as a reason for the 
disappearance of the subterranean clover. 

11. ORIENTAL PEACH MOTH (Cydia motesta). 

I n  the Goulburn Valley, infestation of the mid- 
season peaches was negligible and very light in the late 
Pullars Cling (5 per cent.). I n  December, 1941, a 
survey was made by an offiecr of the Victorian Depart- 
ment of Agriculture to determine whether the parasite 
Macrocer~.trus ancyliuorus had become established and 
whether it was spreading naturally in the peach- 
growing district. No further parasites were introduced 
from thr ITnited States of America, as it was considered 
that the nnmber already introduced and liberated was 
more than aniple to ensure their establishment if condi- 
tions in this country were favourable. As in the 
previous season, the results of the survey are most dis- 
appointing for no evidence of the presence of parasitw 
was ohtained, and unless small numbers are breeding 

in some orchards apart  from those points where 
colonies have been released and collections made, i t  
must be concluded that the parasite has failed to 
establish itself. 

12. BIOLOQICAL CONTROL OF INSECT PESTS. 
( i )  Cabbage Butterfly (Pieris rupae).-In the pre- 

vious report nicntion was made of the introduction 
into Victoria of the cabbage butterfly and its subse- 
quent spread throughout south-eastern Australia. I n  
the past twelve months the area of infestation has 
undoubtedly extended, but the exact limits of the area 
are not known with any great degree of accuracy, since 
no opportunities have presented themselves for making 
any detailed surveys. 

Two parasites have recently been introduced by the 
Division from overseas. These are Braconid wasps, 
Apanteles rzibccula and A. glo~ncratus. Studies on the 
life histories and habits of A. rubecula, which was 
introduced from England, have shown that, under cer- 
tain conditions, up to 39 per cent. parasitism niay 
occur as a result of the activity of this species. 
Normally, only one parasite develops in each host. 
From a small consignment sent from ICngland towards 
the latter end of last year, enough parasites were 
obtained to breed an Australian generation. More 
than 100 cocoons of this spt'cks which are in diapause 
are on hand, and from these i t  is hoped to continue 
breeding work in  the spring. 

The second parasite to be introduced, Apanteles 
glomeratus, was forwarded from the Dominion Parasite 
Laboratory, at  Bellerille, Canada. This species which 
is a multiple parasite, has already been introduced into 
New Zealand, where its establishment has resulted in 
some aclditional measure of control orer Pieris. From 
the introduced material ail Australian generation has 
been bred, and a small surplus of 100 parasites has 
already been liberated in the city area of Canberra. 

(ii) 77ndrrgro~rn(l Gm.cs Crn~b (Oncopcm spp.).- 
Two f i ~ r t l ~ c r  trial con.~ignn~ents of Alomya debellator 
were introduced during the year, one of which proved 
to be the most promising consignment of this 
yet to be received. I t  was the first occaqion on which 
any of the parasites reached their destination alive. 

(iii) Green Vegetable Bug (Nezara viridula).- 
One small trial consignment of the Tachinid parasite, 
l'richopodn pellnipes, introduced for use against the 
Green Vegetable Bug, Neznra viridula, was received 
frorn tlie Dorninion Parasite Laboratory, Belleville, 
Canada. The material was shipped as all adult hosts 
carrying eggs of Trichopoda. All host material was 
dead on arrival, and there was no indication that any 
development of tlie parasite had taken place. 

( i )  Tobacco Yellow Dwarf.-A study of the life- 
history, habit., distribution, and host preferences of a 
brown jassid, Thamnotettix argenfuta Evans, a known 
vcctor of tobarco yellow dwarf, has been completed and 
was pnblishcd in the Council's Jolirnal (Vol. 15 pp. 
175-184, 1942). 

( i i)  I'otato Virus Diseases.-In 19-11 a detailed 
survey was begun on the ahundance of the green peach 
aphis, ilfyzus pr7-sicne Sulz., and the potato aphis, 
ilfacrosiphum p i  Koch. which are responsible for the 
transmission of leaf-roll and mosaic viruses of potato. 
The survey was made at  Black Xountain and Dickson, 
Australian Capital Territory, and in Tasmania, where 
officers of the Tasmanian Department of Agriculture 
surveyed the aphis population at Penguin, Yolla, 
Tewkesbury, and Hohart, and forwarded the recordis 
to Canberra. 



I n  Canberra the green peach aphis hatched from 
eggs on peach trees in early spring and produced winged 
individuals which invaded the experimental plots about 
the end of October. Wingless individuals continued 
to breed on the potatoes, and the population built up 
to a peak late in November, decreasrd, and disappeared 
for two months in January and February when hot, 
dry climate conditions prevailed. Later, an autumn 
generation appeared on potatoes, and in April pro- 
duced winged individuals which migrate back to the 
peach. Here over~vintering eggs were laid later. 

Throughont the minter the potato aphis bred on a 
mlmber of hosts, chief of which was sow-thistle, 
Sonch~ls oleraceus. Like the peach aphis, it produced 
winged individnals which invaded the plots about the 
same time in the spring, rose to a peak of population 
carly in November, and then disappeared from potatoes 
for the rest of the wason. Tt continued to breed slowly 
on other hosts during summer and then increased to a 
high peak of population on these in the late autumn. 
I n  Tecmania very fcm aphids were present on potatoes 
in the northern districts, whereas at Hobart the popu- 
lation was much greater and rose to a very high peak 
in January, About this time large nun1l)er.s of a pre- 
dacaeous lady-bird, Coccinelln, truns~~crsalis Fabr., 
redi~ced the population to a very low level. The time 
of invaqion of potato fields bv aphis and the date on 
which the population attains its spring peak are both 
important, a: the time and rate of infection by virus 
d i ~ e a ~ e s  i s  nffrrt~rl 'rty these two factors. -4 thorough 
knowledge of thcsc may enable planting dates for the 
production of virus-free seed to be selected so that the 
potatoes will miss the peak of aphis population and 
avoid serious infection from ontside sources. 

14. POTATO MOTH (Ph,thorimaea operculella) . 
The potato moth, which is an important pest of 

potato crops in a11 potato-growing districts on the 
mainland, was particnlarly serious in Canberra during 
1941-42. Late in the season i t  greatly interfered with 
the a ~ l i i s  slirvcv bv  it^ almoet comnlete destruction of 

n ,, 
leave$ and qtrnls of plants in the experimental plots. 
Mothcr tithers of virus-free stock, which were being 

c milltiplied for seed, were ~eriouelp infected in the field, 
and 1%-cre threatened with further attack in storage. 
The latter wonld have been particularly serioi~s, in view 
of the probability that fumigation would interferc with 
thc later, dormancy-l~reakin~ treatment of the stock. 

The New 80~1th Wales Department of Agriculture 
had shown that dusting stored tixbers with derris would 
control the peqt, hnt, when supplies of thic insecticide 
became unprornrahle, it was necessary to look for a 
suitable, cheap, and readily available substitnte. Cer- 
tain "inert" mineral dnsts were accordingly tested, 
and of these finely ground magnesite gave the most 
promising results in small scale laboratory trials. 
With a view to checking the resnlti: under conditions 
of hiqher hiimiditp than obtains at Canh~rra ,  a trial 
of selected duits, using full-sized (3-bushel) bags has 
been set iln in Sydney with thc co-operation of the 
New South Wales Drpartment of Agriculture. The 
acetylene treatment for breaking dormancy in tubers 
has FCFIT foilnd to have no ovicidal action, but is fatal 
to most of the larvz. Re-infection readilv takes place. 

r 
15. SYSTEMATIC AND GENERAT, ENTOICOT,OGY. 

(i)  Insect identification.-Throughout the year 
numbers of in~ect.q have been identified for individual 

c worker? and institiltion.. both in Anqtralia and over- 
seas. Information and assistance with taxonomic 
problems has been supplied in response to nnmerous 
requests. 

( i i)  Additions to Collection.--The Divisional Col- 
lection haq been increased d u r i n ~  the past twelve 
months by the addition of about 200 specimens. Many 

of these were insects of economic importance and were 
obtained from the Queensland Department of Agricul- 
ture and the Waite Institute, Adelaide. Others were 
donated by Mr. G. F. IIill and other members of the 
staff. 

I T .  ANIMAL H E A L T H  AND NUTRITION 
INVESTIGL4TIONS. 

1. GENER~~T,. 
Progress has been maintained in most branches of 

tllc work of the Division of Animal Health and Nutri- 
tion. The general programme of the work has been 
modified to meet mar-time needs, and some attention 
has been given to the early application of knowledge 
gained. Shortage of man-power in the animal industry 
has called for the application of special methods in the 
control of animal diseases and in animal management. 
Attention has been given to these requirements. 

The work has been carried out, as in the past, at  
the three main centres in Sydney, Melbourne, and 
*idelaide, as well as at  field stations at  Cunnamulla 
(Q.), Tladgery's Creek (N.S.W.), and at  Werribee 
(V.) Co-opel.ative work with the State Departments 
of Agriculture has continued. Co-operation with the 
Division of Economic Entomology and with the Divi- 
sion of Plant Industry has been maintained as hereto- 
fore tlirougli the Veterinary Entomological Committee 
and the Inter-divisional Committee for Agrostology, 
rc7pectively. The secretarial work for the Committee 
on Animal Prodi~ction was carried out as previously. 
,It the T,ahoratory at Parkville, some officers of the 
Divicion of Industrial Chemi,rtry and of the Division 
of Food Preservation have been housed and given 
facilities. 

The work of the Division has been greatly facilitated 
by the continned generous financial as.qistance of the 
Australian Wool Board, the Australian Cattle Research 
Association, the George Aitken Pastoral Research 
Trust, and the Queensland Government. 

2. ANIMAL HEALTH RESE~~RCH LABORATORY, 
MELBO~RXE. 

(i) Pleuro-pneumonia of Cattle.-The experiment 
referred to in the last report has shown that immunity 
ayainst experimental p~xlmonary infection persists for 
at least three years. A near crries of experiments was 
commenced and is designed to determine (a)  if satis- 
factory immunity mill persist when vaccinated animals 
are maintained on a low plane of niltrition, and (6) 
if under these conditions repeated yearly vaccination 
is advantaceous. Work has continued on the prepara- 
tion and standardization of a prophylactic vaccine. 
During the year 391,000 doses of vaccine were issued 
for use in the cattle country. 

(ii) Enfero-toxnemia of Sheep.-Considerable pro- 
gress on the mode of toxin production of the causal 
organism in cultures has been made. Further work 
has justified the hopes expres~ed in the last report, and 
a considerable improvement in the antigenic value of 
vaccines for preventing the disease may now be 
expected. 

(iii) Caseow Lym phadenitis of Sheep.-Work was 
continued on the evohxtion of a prophylactic vaccine. 
Physically disrupted hacilli were found to stimulate 
immune body production in experimental animals. A 
field trial of a vaccine prepared in this way was 
darted. Several field trials run concurrently are 
desirable, but under war-time conditions the shortage 
of man-power has prevented extension of the work. 

(iv) Bovine Baematuria.-Evidence continues to 
accumulate that top-dressing of pastures with gypsum 
delays the onset of haematuria appreciably, although 
complete control has not been obtained. Previous 



observations had suggested the possibility of molyb- 
denum playing a causal role in  the production of the 
disease. Ilaily administration of small amounts of a 
salt of molybdenum during 24 years has not produced 
sign? of the dicease in experimental cattle. 

(v) i1Iyxornijtosis.-Stutlies on the virus were con- 
tinued and a plan for a field trial was developed. This 
plan is based on the fact that  in some areas the 
density of the rabbit population is reduced to vanish- 
ing point from time to time by drought. I f ,  as the 
pop~~la t ion  density builds up subsequently, it could be 
reduced to vanishing point again by the spread of 
the virus disease, the density could be kept below the 
point a t  n-hich damage to vegetation occurs. A suit- 
able area for a iield trial was chosen, but seasonal 
conditions remained unfavourable to the rabbits. The 
trial mill be started when suitable conditions occur. 

(vi) A!astitis in Dairy Cattle.-Systematic studies 
have been continued on the experimental herd and on 
one commercial herd. Laboratory studies were con- 
tinued on several bacteriostatic substances which were 
thought to have possible value in the prophylaxis of 
mastitis, and a start  was made on their use under 
field conditions. 

(vii) 7'oxccemic Jaundice of Sheep.-The oo- 
operative investigation of the disease was continued. 
Observations on the experimental flock at  Barooga 
wcre continued, but an outbreak of the dicease did not 
occur. Field ob~ervations were restricted, as natural 
outbreaks of the disease were very limited. Laboratory 
stnyie; on copper metaboli~m were continned and 
progress was made. 

(viii) Peg-leg of Calt1e.-The new experiment men- 
tioned in the last report was started. I11 this, the 
influence of trace elements (copper, zinc, nickel, cobalt, 
and manganese) added to the phosphatic salt lick is 
being investigated. The experiment is designed to last 
for three years. 

( i )  Parasilological Investigations.-(a) qtudies on 
the Administration of Phenothiaxine.-Phenothiazine 
powders now on the market mixed in  the proportion 
of 1 lb. of powder to 16  fluid ounces of water make a 
thick suqpension which can be aclininistered with a 
drenching syringe provided the pi-ton is washed 
perioclicnlly and oiled frequently. Snspen.;ionq in a 
light mineral oil can be adlxinistered from automatic 
drenching guns provided care is taken, but clogging 
and sticliing of valves lead to many breakdowns. 

(b) Dose Rate of 1'henothiazine.-Experiment6 
s h o ~ ~ e d  that the previously reconlmencled dose rate of 
2.5 grammes for adult sheep could be reiluccd to 20 
gramme3 in treatment against the nodule worm, but 
the original doze rate i y  r(lq~~i~*eCI in treatment against 
the black scour worm. 

(c)  Eficicncy of and Rconomy in the Use of Bn- 
the1nzintics.-During the year much attention was 
given to the study of the eficiency of several anthel- 
mintics which could be used to replaco those in short 
supply, and also to the most economical use of these 
anthelmintics in  short supply but which are essential 
for specific purposes. Carbon tetrachloride has been 
used wiclely ss a general anthelnzintic, but a t  present 
the small supply available must be reserved for the 
treatment against liver flulie. Mix-tures of copper 
sulphate nnd sodium arsenitc or ar;.enic pcntoxide have 
been found to be efficient against the large stomach 
~ ~ o r m ,  and they can save the use of nicotine sulphate 
or carbon tetrachloride. Tetrachlorethylcne, given 
after a preliminary dose of copper sulphate solution, 
has been found to be most efficient against the black 
scour worm. 

( d l  Parasitological S1f.rtdies a t  Amidale.-Epi- 
demiological studies have been continued on haemon- 
chosis, t r i~hostrong~losis,  and oesophagostomiasis. 
Studies on the seasonal fluctuations i n  the number 
of larvae of the large lungworm (Dictyocaulus filaria) 
sho~ved that infestations were acquired from the late 
autumn through the winter into early spring. Later 
in the spring -tvith improvement in the pasture most 
of the sheep threw off their infestations completely. 
Another trial of the effect of rotational grazing in 
the control of bowel parasites was started. A trial 
to determine the value of supplementary feeding and 
drenching at  selected intervals in the control of diseases 
due to worm parasites was concluded. I t  nac demon- 
strated that  drenching a t  " epidcmiological " intervals 
was as effective as regular monthly treatments, and 
that the supplementary ration fed to the sheep was 
uneconomical and had no measurable influence on the 
control of worm infestation. Further studies on the 
value of ~henothiazine in the control of nodule worm 
infestations were conducted. 

( i i)  External Parasites of Sheep.-(a) Psorergates 
owis.--Studies were continued on the infestation of 
the skin of sheep by Psorergates ocis. The parasite 
has been found to occur occasionally and mainly in  
the cooler areas of southern Australia. Under ex- 
perimental conditions i t  was found that  transnzission 
of the parasite from sheep to sheep is fairly rapid 
when infested and clean sheep are kept in close contact 
after shearing. The parasiticidal value of several 
colnmon dipping agcnhs was tested. Of these, calcium 
polysullrhide in a concentration as low as 0.4 per cent. 
polysulphidc killed all the mites. A field trial was 
carried out with the uie of a dip containing about 
1 per cent. of sulphide sulphur. The results obtained 
wcre good, but in three heavily infested sheep the 
wetting about the back of the head mas poor and 
live mites were recovered from this area. 

(b )  Chorioptic Mange in  Sheep.-Cases of foot 
mange were seen during the year. Lesions were found 
on the feet and on the scrotum of rams a t  the 
Laboratory. Previous record of this parasite in Aus- 
tralia does not appear to have been made. 

(iii) The Blow-fly Problem.-Assistance was given 
in the campaign for the application of -trike control 
methods in New South Wales. 

(iv) Infectious Diseases of Sheep.-(a) Contagious 
Ophthnlmia or " P i n k  Eye".-Experiments showed 
that tlic disease can be transmitted to heillthy sheep 
by the transfer of tears from an infected eye. I n  
infected eyes a small micro-organism, Rickettsia con- 
p~ncfirae,  is a l ~ i ~ a y s  to be follnd. ,211 attack of the 
disease confers resistance which lasts for a ~ e r i o d  of 
about 100 days. Infection is probably transmitted by 
flies under natural coiiclitions. A11 treatments tried 
were found to be ineffective. 
(6) Pizzle Rot.-Field and laboratory investigations 

were carried o l ~ t  on this disease during tlle year. The 
incidence of the disease varies greatly from district 
to district but is found to be highest where the content 
of the pa-tures in clovers and similar legumes is high. 
The disease does not appear to be contagious. Some 
promise of control was obtained by ~ l a c i i l ~  sheep on 
:I restricted diet for a few week.. 

(v )  Biochemistry.-(a) Studies om the Mineral 
A1letabolism of Sheep.-Studies on calcium metabolism 
ill S I I C C ~  being fcd on a diet rich in cereal grains and 
their Ly-products were continued. A ~re1 imina . r~  re- 
port u as published. An experiment was started on 
the effect of relative calcium deficiencies on fertility 
of ewes. 

(7)) Studies on Hypocalcaemia and Pregnancy 
Tosaemia in Ezues.-Experiments showed *hat com- 
$ete starvation for a fen days reduces the level of 



serum calcium in both pregnant and non-pregnant ewes. 
With an extension of the fasting period the iserum 
calcium returns to preatarvation leveir or higher. Some 
ewes did, but the majority did not, show syrnptoms of 
hypocalcaemia. Starvation also resulted in the pro- 
duction of fatty livers and in iizcrclaccs in  1)lood kctone 
bodies and a fall in blood sugar. 

(c) Urinary Calculi in Sheep.--ilnalyses were made 
of calculi collected florrl rallls. I11 all the specimens 
the main constituent was found to be calcium car- 

* bonate. 
(vi) Chemical and Physical Studies on Wool.- 

Systematic chemical analyses were made on the fleeces 
of grazing sheep. Physical and chemical studies . were made in the investigation of llandle, felting and 
pliability of wool. 

(vii) Wool Biology.-(a) General Histology of the 
Ir'ollicle Group in the Merino.-Advance mas made 
towards the completion of the studies on foetal and 
adult skin. 

(6) Studies on "Density ".-The results of the work 
seem to indicate that group size rather than the 
number of groups per unit area i; the dominant factor 
governing the population density of follicles in the 
skin. 

(c) The Effects on Wool Production of Parasitism. 
-Preliminary studies sllomerl a steady decline in wool 
production in animals with trichostrongylosis, the de- 
cline continuing even after the parasite3 had been 
expelled. 

(d) Ir~fluence of the Plane of Nufrition on the 
Structure of fhe Merino Skin and E'1~ece.-The study 
was continued in association with the Animal Nutri- 
tion Laboratory. 

(viii) Statistical Wor1c.-Officers of the Biometrical 
Section permanently attached to the Division were 
stationed, as in the past, in the McMaster Laboratory. 

L Assistance was givrn in the planning of experiments 
and in the analysis of results obtained in  many in- 
vestigations, including (a)  parasitology, e~idemiolo- 
gical, and field trials, ( b )  wool biology, (c) maqtitis, 
(d) progeny testing, and ( e )  pg-leg of cattle. 

a 

4. THE F. D. & ~ O ~ ~ A S T E R  FIELD STATION. 
( i )  General.-(a) Seasonal and Pastoral Condi- 

tions.-During the p a r ,  1,750 points of rain fell. 
The average annual rainfall is approxiniately 27 
inches. The average for the last three years is 16.7. 
There was no beneficial fall during the year until 
February and by the end of Ifarch 1,084 of the 
total 1,750 points had fallen. The dams were filled 
and water storage has remained satisfactory. Urgent 
farming operations were carried out at opportune 
times. About 160 acres were placed under crop. I n  
the pastures, Rhodes grass is the only introduced grass 
that has withstood the arid conditions prevailing. 

(6) Livestock.-Stocking was reduced by disposillg 
of 226 sheep and at the end of the year the total sheep 
on the Station mas 824. I n  addition there was one 
Zebu heifer and aeven draught horses. 

(c) Aforestation and Improvements.-Tree plant- 
ing was carried out according to plan, but only a 
small proportion of the young trees withstood the dry 
season. No permanent improvements were effected 
during the year. 

( i i )  Zebu EIybridization.-The experimental herds 
in Queensland v-ere visited during August, 1941. The 
numbers in these herds had increased to 7,794 heacl, 
of which 6,306 were quarter-hrctls. Evidence has 
accumulated to show that cross-bred cattle reach 
chilling weights approximately one year earlier than 
Britiqh-bred cattle. Two hundred and thirty-fire cross- 
bred bullocks were Billed during the year and 88 per 
cent. were graded first quality. 

(iii) Fertility of Sheep.-Investigations were con- 
tin~ied into the effcct of the abqence or aberrant 
occurrence of heat. Thep have shown that at the 
particular centres of observation Merino ewe;, Border 
Leicester, Ilorset, and fimt-cros, hxerino s Border 
J.eicester cwes hare a fundanlental reproductive 
rhythm. Broadly, the mating season is in the autumn 
and irinter months, and the non-breeding season is in 
tlrc late spring and early eumnlcr. The influence of 
?reen feed on the periodicity and incidence of oestrus 
Ir being studied at  the Werr ihc  Firld Station and 
other aspect4 are being studictl at the National Field 
Station, Cunnamulla. 

(iv) Inheritance of Skin Wrinlcles in  Sheep.- 
These studies Tere continued. The observations are 
incomplete, but, broadly, the ab~ence of skin folds 
has been dominant, although the clominance has not 
been complete. 

(v) I~lheritance of Black Wool in Sheep.-This 
investigation was discontinued and the results obtained 
were published. 

(vi) Polledness in Sheep.--These observations were 
continued. 

(vii) Inbred Sheep.-Shortened lower jaw was 
found to be a recessive condition. By the same 
teclinique it is planned to classify similar faults and 
to determine the nature of their inheritance and the 
rnctliod of their control. The inbred flock is also 
being used to provide material suitable for investiga- 
tion- on wool characters. 

6. THE ANIMAL NUTRITION LABORATORY, ADELAIDE. 

( i )  Energy iVetabo1ism.-During the year intensive 
itudy was made of the efficiency will1 which the sheep 
is able to utilize the available energy in its fodder 
when fed a t  different levels. The efficiency of two 
groups of mature ewes was estimated by the energy 
and nitrogen balance technique when fed at a series 
of levels ranging from half maintenance to double 
maintenance, one group being taken in  steps of increas- 
ing and another being taken in deoreasing levels of 
food intake. 

(i i)  Drought Feeding.-(a) The amount of avail- 
able and useful energy providad by a range of fodders 
that might find application in drought feeding in  
Australia has been established. The results which are 
directly applicable in station practice have been pub- 
lished. These allow the cost of maintaining sheep at  
any desired body weight to be calculated precisely and 
simply, and render possible the selection of the most 
cconomic fodder to employ for this purpose. Some 
further work was done on the evaluation of the avail- 
able and useful energy content of various grass hays, 
and of Stylosanthes hay which was found to be very 
little better than average wheaten straw. 

( h )  Ifitamin A in Drought Peeding.-Preliminary 
eaperiments were started to estimate the vitamin A 
requirement and to establish means for rapidly assess- 
iilg the ritamin A status of sheep, as a deficiency of 
this acccssory food factory is likely to become an 
in~portant consideration in dry grazing, and especially 
i s  drought feeding. 

(c) Inorganic Nitrogen i.n Drought Foeding.- 
Experiments to determine the possible usefulness of 
inorganic nitrogenous materials such as urea for pro- 
viding part of the nitrogen in drought-feeding rations 

(iii) Influence of the State of Nutrition on Mrool 
Production.-The experimental observations of the 
g o u p s  of sheep referred to in previous reports werP 
continued. Both th,e strong-wool and the fine-wool 
groups have completed two years of growth. The 



Eigh plane of nutrition. Low plane of nutrition. 

Type. Mean Mean 
Wright of didnlctcr of W ~ ~ ~ ~ ~ . O f  diameter of fleece. fibres. fibres. 

Ib. microns. lb. microns. 
Fine-woolled . . 13.3 20 7 .3  17.9 
Strong-woolled . . 18.4 28 8 .0  21.5 
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influence of the plane of nutrition on the conforma- exerts on absorption of copper ions necessitated a study 
tion, wool ~roduction, he., is now even more apparent of tlie nornial range of $1 of this This was 
than before. The following figures obtained during the found to vary betueen p H  7.3 and p H  2.0. 
s~cond year of gl.o~vth indicate the order of the L,Iinor Element influence that nutrition has on wool production:- at  Robe, Soutlz-East of South Australia.-The trial to 

determine the ability of copper-dressed improved 
pasture to supply the cnppt,r requirements of the sheep 
proceeded. Eves with clepleted reserves of copper, and 
which previously had dropped ataxic lambs, recovered 
and produced ncrmal I:.mbs ~ r h c n  transferred to these 
copper-dressed pastures. Results of experimental trials 
on " coasty" country have shown that, even when 
adequate copper is supplied regularly, cobalt mlvst be 
supplied frequently to ensure optimal health. The 

The staple length and other characteristics of the e f f i c a ~  of the treatment declines steadily as the 
fleece are similarly dependent not only on the genotype, interval betlieen successive doses of cobalt is increased. 
but, to a large degree, on the cluality and quantity of However, the least frequent dosing in a series, once in 
the fodder consumed. The is, when growth has five weeks, does exert a considerable effect. Experi- 
finished, to measure the as a lvool producer menture re  started to inresti6ate the frequency with 
of each type as a product of the nutritional environ- lthich copper needs to be supplied in  order to overcome 
merit during the period.  hi^ laill be completely the deficiency of this element. No marked 
ejtimated over a range of different levels of food (liflerences have been detected between the behaviour 
i i ~  take. of lferino and of Border-Leicester sheep towards levels 

of copper administered in doses ranging from 0-100 
(iv) Plant Proteins.-The work on cryptogram mg./day. 

tissue proteins was completed during the year, and so 
i: is possible to amplify the conclusions in ( I )  Copper Deficiency in  Southern ~ u s t r a l i ~ . - I n  
p:erious reports. ~h~ of the tissue ol?ler to investigate further the origin of "straight 

of the families Bryophytes, Pteridyphytes, 6lce1y " mentioned in the last report, observations 
and Spermstophgtes, &hiell are in increasing order of "re illitiatcll on experimental flocks at six field 
ero1utionsr-j~ development, prorides po~verful support slations situated at sites representing the range in 
fcr the hjpoth~sis  that the leaf proteins of the flower- copper deficiency of affected arras. The results of the 
ing plants are of similar composition. One Tllallophyte observations during the first nine months have shown 
\\.as studied. The compositioll of its tissue protein that straight steely fleece definitely correlates with a 
departed considerably from the composition of other marked degree of copper deficiency. 
plants. I n  addition to the large-scale preparation of ( c )  Cobalt Deficiency.-In collaboration %~ith the 
protein from lucerne leaves, mentioned in the last Institute of Medical and Veterinary Science. observa- 
report, large-scale preparations from Phalaris and tions of experimental flocks situated at Glenroy in 
burr niedic were made, and detailed analytical work on south-eastern South Australia ryere initiated on country 
these was started. During the course of an investiga- where the of youlle sheep is to be 
tion of the changes in the proteins during germination adverse]y influenced by uncomplicated cobalt deficiency. 
of the sceds of blue lupin (Lupinus angustifolius), i t  was 
observed that the seed protein itself had a low methio- (vii) Agrostological Investigations.-During 1941, 

nine and a fairly low tryptophan content. I n  view of it was observed at  Robe that the growth of oats on land - 
these findings, and in view of the importance attached treated v i th  14 lb. copper sulphate per acre in 1940 

to seeds of another species of hpiilzrs and to legume was very much superior to that of oats on adjacent 
areas which alere sown in 1941 and treated wit11 14 lb. seeds generally as a source of protein for human and 
of copprr sulphate per acre, and w s  in no way inferior stocli nutrition, plans were developed to conduct 

analytical work on legume seeds. to that of an adjacent crop treated with copper both in 
1940 and 1041. The capacity of the Rotenburger Black 

(v) Physiological Sftidies.-(a) The Process of oat to grow in copper-deficient country was again con- 
Dcglzitition in Sheep.-The accumulated data of the firmed, seed was made available to the Department 
s~udies of deglutition were prepared for publication. Genetics of the Waite Institute for crossing with 
Functional activity of the oesophageal groove other varieties. The favorable response of certain 
mechanism appears to form a constituent feature of species to zinc sulphate was confirmed, and i t  is now 
thc pattern of behaviour which surrounds the act of amply proven that the calcareous sands are deficient in 
sucking the ewe, and is not part of the pattern which the minor elements cobalt, copppr, and zinc. Evidence 
i4 as~ociated with the act of consuming liquid in order that cobalt is essential for the growth of plants has not 
to quench thirst. The changes in the liquid illtake as been obtained. In order to select species most desirable 
the animal grows older are accompanied by changes in for the derelopment of these deficient tracts a wide 
the relative proportions of i t  which pass to the fore- variety of herbage plants has been tested. An excellent 
stomachs and to the abomasum. Observation of the crop of Hllham ?lover (Melilottcs alba annun), esti- 
illflnence of copper sulphnte solution on the course mated to yield 3 tons per acre, mas obtained from seed 
ti ken by liquids has been repeated with animals which secured from America. "Pilot trials " of a standard 
h a d  been maintained on a lotv nutritional level for pattern, including of different fertilizer, 
scme months. The results show clearly that the foul- rates of superphosphate, and a wide range of 
iitflllence of copper sulphate is as great, if not greater, species were commenced in the following centres, repre- 
under such circumstances and indicate that the f m c -  sentat;,, many soil type'., but all on terrain 
tional activity of the oesophageal mechanism is not suspected to be copper-deficient :-Naracoorte, Iiybybo- 
altered in sheep which have been weakened by poor litte, T a t t l e  Range, Rendelsham, Mount Benson, 
nutrition. Tailem Rend, Houghton, Mount Compass, Wailpinga, 

(b) Ahsorption of Copper in the Intestinal Tract.- Kangaroo Island, and the Vest Coast area. lnvestiga- 
ObserT-atioll. on the ab~orption of copper in the ali- tions in co-operation with the Waite Institute were 
mentary canal were Study of the influence undertaken a t  Wood's Well, which is typical of the 
tlIat hydrogen ion in the abomasum Coorong country. Slight hut significant responses with 
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manurial dressings of zinc sulphate and an appar,ent 
response with copper sulphate in these areas have been 
observed. 

Seasonal conditions continued to be unfavorable to 
production and some of the experimental 73-ork suffered. 
Howerer, taking a long view, data collected under 
unfavorable seasonal conditions are just as important 
as those collected under more favorable conditions. 
Good rains fell in January and March, 1941, but there- 
after conditions were dry until May, 1942. The total 
rainfall for 1941 was 18.83 inches, of which 14.25 
illrhes fell in the first three months. I n  1942, only 
3.28 inches had fallen up to the end of April. During 
May, however, 276 points fell, b i ~ t  the rain was too 
late to do the maximum good, although the general 
position was improved. I n  spite of the dry conditions, 
the stock maintained their condition well. Lambing in 
September-October was fair, with an all-over average 
of 76 per cent. Quarters for the bachelor members of 
the staff were erected during the year. 

( i )  Fly-stri7ie Observations.-(a) The Effects of 
flee Ltngth of Tail and [he ~Wules Operation.-Follow- 
ing the good rains in January and March, there was 
snficient flg-strike during the autumn to give signifi- 
(lint rcsults in the experimental groups. There were 
threc main groups of sheep: one started in 1938 to 
nlcasure the effect of tail length only, one in 1939, and 
?nother in 1940 to measure the combined effect of the 
Xules operation and tail length. The incidence of 
strike in the several groups may be summarized as 
follows :- 

Percentage Incidence of Strike. 

I Length of Tail. 

I I I I 
M= Mules Operation. C= Untreated Control. 

Groups of Ewes. 

These results show the great value of the Mules opera- 
ticn combined with a 4-in. tail in the prevention of 
crutch strike. I n  the 1939 and the 1940 groups it is 
sccn :hat there mas from 47 to 62 time? more strike 
in the short-tailed control groups than in the long- 
tailed groups which had been operated upon. Neither 
the longer tail nor the Mules operation by themselves 
give such striking results. 

(6) Study of Jetting.-The fly wave did not main- 
tain its severity for a sufficient length of time to enable 
significant results to be obtained. 

(c) Dressings and Carrion Ecology.-Study of fly 
dressings was continued and satisfactory results were 
obtained mith B.T.R. 15, which appears to be the most 
useful and satisfactory dressing available. Further 
observations on sheep carcasses showed that, under the 
climatic conditions at the Stetion, sheep carrion is 
relatively unimportant as a breeding ground of 
1,. cuprina. 

(i i)  Periodicity o i  0estrus.-Observations were 
ctmmenced to deternilne the influence of the continued 
presence of the vasectomized ram on the occurrence of 
oestrus each month in groups of ewes. 

(iii) Lamb-marking JIefh ods.--Results of experi- 
ments shoued that healing is more rapid in younger 
lambs and more rapid when the tail is cut longer. 

. 1 Medium. ( Short. 1 i idocked. 

Infection is far  more frequent when the tails are cut 
short. There is little difference in healing rate whether 
the tail is cut through a joint or through the bone. 
The usu: 1 method of doubling the tail back over the 
lrnife gave more rapid healing than the method of 
making the cut with the tail extended. 

(iv) Breeding Observations.--A series of observa- 
tions linking with others being made within the 
Pivision was started, but results cannot be reported at  
this stage. 

8. SOILS INVESTIGATIONS. 
1. GE~ERAL. 

During the past year, the Division of Soils has 
passed through a period of change produced partly 
through diminishing staff absorbed in other services 
and partly by a swing to work in soil mechanics and 
soil stabilization in association with the defence 
services. O r i n g  to the pressure of other work and 
inability to secure aerial photographic surveys, two 
large surveys were suspended until more favorable 
times, and only limited field work has been in  opera- 
t:on since December. 1941. Research work has tended 
tc be subordinated to immediate requirements, and the 
lack of research chemists and physicists has been felt. 

The work of the field staff has continued on much 
the same lines as indicated in last gear's report, if on 
smaller scale. I t  is highly deqirable that the study of 
scils should go hand in hand with that of land use, 
agricultnral and irrigation experiment, and with 
;nr.csligations of rural economics. Nore and more i t  
i~ hoped that the field surveyors will be able to co- 
operate mith and co-ordinate the work of skilled 
ir~vestigators in  these lines so that the maximum benefit 
may arise from the surveys at  the earliest date. The 
c~ssation of large surveys has imposed an unfortunate 
restriction on the continuance of pedological s t ~ ~ d i e s  in  
the field. The scope of research work in the laboratory 
has contracted through the secondnlent of two chemists 
to other Divisions of the Council in the early part of 
1942 and hy the necessity for dealing with a consider- 
able roliime of routine analytical work associated mith 
the soil surveys. 

The Division of Soils has its head-quarters at the 
Waite Rescarch Institute, Adelaide, and has enjoyed a 
happy association with the University staff' of the 
Institute engaged on allied agricultural research. There 
has been ready co-operation of the Departments of 
Lands, 12gl,iculture, and Irrigation in the various States 
with the Division in the work undertaken. 

2. SOIL SURVEYS. 
The Field surveys carried on during 1941-42 were as 

follows :- 
New South Wales.-Wakool Irrigation District- 

250 sqilare miles-total completed 840 square 
miles. Deniboota District-475 square miles. 

Victoria.-County Moira-25 square miles-total 
completed 355 square miles. 

South Australia.-County Victoria-475 square 
miles-total completed 625 square miles. Eight 
Mile Creek Swnmp-4,000 acres. ,Srea adjoin- 
ing Renmark settlement-2,000 acres. General 
reconnaissance of lands within and adjacent to 
Murray Valley. 

( i )  Wakool Irrigation District.-The field survey, 
including soil napping, study of land use, and some 
economic inquiries, was completed in November, 1941. 
The area, which is gazetted as an irrigation district 
with limited water right sufficient for the irrigation of 
about 10 per cent. of each holding, presents consider- 
able diEculties in general development. No satisfac- 
tory methods of improvements are yet available for 



certain extensive areas of intractable soil types. It is 
essential that either the allotment of water be varied 
to suit soil quality or that  investigation of the means 
cf  improving these poor soils economicallS to make 
them suitable for pasture establishment be under- 
taken. The survey has provided a sound basis for 
n,ecezsary experiment in the future both along jrriga- 
tion and agronomic lines. 

The nsc of the soils on economic grounds as well as 
on the basis of purely agricultural suitability has beell 
exarnirlcd in  a preliminary manner by collection of 
data on costs and production rates of properties on 
different classes of country. .Is the Wakool Irrigation 
District is representatire of considerable areas in south 
western New South Wales for which irrigation water 
may becorne available in the future, the survey gives a 
lead to study of stability of this territory u l~der  more 
inttmsive clevelopment. 

The laboratory work on collected soil samples is com- 
plete and the material collected in  MS. form for publi- 
cation. 

( i i )  1)cniboofa 81-eu.-Adjoining the Wakool I r r i -  
gation 1)istriet on the south-eastern flank is the Deni- 
boota area, proposed for cl~annel reticulation as an 
irrigation area similar to Wakool on the basis of a 10 
per cent. water right. Extensive and expensive con- 
struciioll is involved in bringing the water to the 
area, and lengthy channel lines have been designed 
and partly co~~htructed. At the invitation of the New 
Soutll Wales Water Conservation and Irrigation Com- 
mission, a reconnaissance survey was n~arlc to detcr- 
rnir~e thr  general silitability of the area for irrigation. 
The field work is now complete and the data being 
assembled for report to the Commission. 

(iii) County ilfoira.--This survey in a new irriga- 
tioil cliztrict i n  north-central Victoria was continued to 
cover the Yarish of Baulkamaugh. No furtllcr work 
is con,tempIatetl on the project, ~ ~ l l i c h  is now a little 
over half completed, owing to shortage of field staff. 
The portion surveyed has been dealt with in a bulletin 
now in the press. 

(iv) County Victoria, South Australia.-The soil, 
erosion, and land use survey of County Victoria was 
continued in 1941 until the area covered by aerial 
photogral~hs was completed. I t  is iml>ossible to make 
:murate erosion studies of large areas 11-ithout photo- 
graplis. As these cannot be procured under the pre- 
sent conditions, i t  was decided to halt the survey and 
assemble the data on the area. The soil maps, erosion 
maps, and a~zalytical work on collected sarnples are now 
c o ~ ~ ~ l d e t e .  I t  is interesting to note that, arising out of 
the survey, certain economic studies are abont to be 
undertaken by the Economics Faculty of the Ivnivcrsity 
of Adclaicle on portion of the area. 

( v )  l3 ight  Nile  Crcek h'wwctnzp.-The South Eastern 
Drainage Board and the Land Board of South - 1 ~ s -  
tralin have undertaben t l ~ c  reclanlation of a peat swamp 
near Por t  NcDonnell in South -1ustralia. A t  their 
rrquest a survey \:-as made of tlle s ~ v a n ~ p  before clear- 
ing 1124 prcceedcd so that the ecology could be studied. 
'i'he plallt collection a11J identification was done by the 
Cl~iverj i ty o! ,Idelaide in  the latter stages of the soil 
iurvcy. Through the court.esy of the Air Board and 
, i ir  V0rc.o personnel, aerial photographs were obtained 
of the swamp, materially assisting in  the accuracy of 
i n g .  'I h r  sn amp gives e.r e r j  promise of being 
a highly productive area for intensivp settlement. 

(vi)  Re~zmirr3i.-At the request of the Department 
of Lands, South Australia, a rapid su18vey was made of 
2,000 acres adjoining the old settlemer~t a t  Renmark 
\I.hicl~ had been suggest~yd as suitable for an extension 
of the irrigated area. 11 report \bas I)rc>sentecl .honing 
the position to be somexvllat less pionlising t l ~ a n  the 
spbnsors believed, both as to soil type and salinity. 

The matter of development turns on the usefulness of 
a maximum of 800 acres, the remainder being of poor 
or mixcd soil ty11e.i liot rccomnlentled for derelopment. 

(vii) Ge~zernl: ILeco~cnaissance of Murray Valley.- 
I n  1041 the South Australian Go~.ernmcnt requested 
an esaniil~ation of irrigation 1)otentialitics on low 
pumping lift i n  the Mul-1.ay Valley in  South Australia. 
i1 qenera! survey has been made of the \vholc valley 
in this State. The principal conclu~ions are (a) there 
is no large ar.ea suitable for irrigation derclopment 
intensively or extensively by Govrrnment enterprise 
c~itller to hortirnlturnl or grazing uses; ( b )  .inre>tiga- 
tion is required of the possibility of developing a t  low 
rest the large expanses of low-level flats of heavy soilq 
subject to periodic inundation by the river; ( r )  pos- 
sibilities appear to exist for individual land holders to 
111a1;e better use of river frontagcs, hilt cxperirncnt is 
Iiecessary before clear advice can be given. 

Considerable data have been accumulated on the field 
character of the soils in tht, Valley, and a wide range 
of s a ~ ~ l p l e s  is being exan~iiled in  the laboratory. I t  is 
perhaps n o t e ~ ~ o r t h y  that thcre are no significant areas 
of soils of qimilar character to those on the pstablished 
settlemcllts of Reamark, Berri, Lprup, and Cobdogla; 
any development therefore must be on problem lands 
of inftrior value and difficult to manage eff~ctively. 

The 11igl1 lift land fringing the Alurray Valley was 
also inspected on both sides of the river for 230 miles 
from the State border to Blanchetou7n. The examilia- 
tion TTas not complcte bnt was nlntle selcctivclj in 
association with a n  officer of the Department of Lands 
and after collecting information on lilrely areas. Much 
of the land in this region is unsuitable, as it is i n  parts 
stony and shallow and in  others on very high lift or not 
accessible conrrnicntly to the river, where the valley 
iriay be six rrlilc, \vide. From the restricted choice 
three selections were made for future survey-one above 
Renmark of 10,000 acres, one near Loxton 5,000 acres, 
ant1 one near Lake Bol~ney of 3,000 acres. The Lands 
Dep8rtment has carried out preliminary surveys on the 
areas sufficient for a soil investigation to be made, but 
it has not ; v ~ t  been practicable to (lo this. 

3. LABORATORY IN~E:S~TG.~TIONS-CHEMICAI, AND 

PHYSICAL. 
Spectrochemical work on soils has been concerned 

with three main projects. A complete survey of the 
metallic ccmposition of the surfwe soil at  the Waite 
Institute mas n~atlc v i t h  a n  exanliizatioiz of the hytiro- 
chloric acid cxtract of the soil and of the residue left 
after extraction. This work was a n  attempt to discover 
the mrl.imum anioiint of u , ~ f u l  information nhich 
may be revealed by spectrochernical methods. lot 
of eighteen samples of ironstone gravels mas studied 
cluaIit:ttirc!y, and later fourteen clua~ltitatively, both on 
l~ydrocliloric acid extracts and remaining residues. 
Arising out of these analyses the scope of the work was 
widened to illclltdr additional ironstone gravels and the 
soil? associated n i th  them. The profile of the Waite 
lnstitutc ?oil has beell studied for the distribution of 
all detectable metallic elements present in  lorn concen- 
trations including the analysis of the parent rock. It 
is propoped to extend this pro.ject to include profiles 
of typical soils of major soil type. of south ~ ~ n . I ( ~ r n  
,\ustralia. 

Spectrographic analyses .it cre made for various bodies 
including the TJniversity of .ltl(,laide, the C'ouncil's 
Ilirision of A1ain~al  Health and Nntrition, Common- 
wealth Kescarch Station, Griffith, New South Walci;, 
thr  Aiational Standards Laboratory, and tllc DL part- 
rneilt of t11e Tntc>rior. The n~atcri t lq concerned were 
salnples of grass, chemical, glsss, pigment, sewage 
sludge, farmyard manure, wood ashes. I n  connexion 



with the last-]lamed the analyses were directed to track- 
ing down a possible deficiency of molybdenum in a 
South ilustralian soil. 

The lvoblcm of allion exchange with particular 
reference to the fixation of phosphoric acid by certain 
soils has been the subject of investigation for two years. 
Interest in this p~,ol)lcnl has arisen out of the investi- 
gation of certain Tasmanian soils. IZeceiit investiga- 
tions in California have suggested that soils containing 
clay minerals uhich arc donli~lantly kaolinitic have 
the greatest fixing power for anions, and evidence is 
being sought ill Australian soils for  onf firm at ion or 
otherwise of this suggc;tion. Studies are being under- 
taken in the hope of developing laboratory methods of 
detcrting arid asscssi~lg the fixing power of such soils 
for anioi~s parallel to those which hare been used for 
assessing cation exchange capacity. 

Parallel to this laboratory nork, pot experiments 
with subterranean clover on the Cressy shaly clay 
loam, ~vhicli has a high capacity to fix phosphate, were 
again conducted. As well as the alkaline earths which 
had been used in previous years, siiicates were also 
included in the trial. I n  addition an cxperinient with 
~vhite clover on bacaltic soil from the north-west coast 
of Tasmaliia was conducted. Although this soil 
responds better to suporphosphatr than the Cressy soil, 
it alqo ~xhibitcd the phenonienon of increased response 
bctween p H  6 and 7.5 and of depression due to the 
creation of a too alkaline environment above DH 8. Both 
e~perinients have a very practical bearing on the use of 
phosphates and various nlkaline materials in the field 
in the above districts in Tasmania. I n  addition they 
provide a body of data to be correlated mith the work 
on anion excllange capacities now being undertaken in 
the Division. 

TI1(. dcterniination of small amounts of copper in 
soil and its availability to plants has been investigated 
in prcvious years in this laboratory. The availability 
has presented a problem only solved by the use of 
indicator plants. Mnldcr's biological method using 
the spore colour of the fungus Aspergi l lus  n iger  as 
indicative of the sufficiency or lack of available copper 
in a nutrient medium has been showil to be effective 
when ,coils are used as the source of copper in the 
medium. Apparently, the copper requirements of the 
funql~s paralltl those of iiigher plants, and the method 
finally adoptcd the division of soils into 
deficient and "sound " typcs for crop growth. 

exa~ninatioii for zinc content of oat plants grown 
cn a wide range of soils in South iZustralia was carried 
out by the polarograpllic method as part of a joint 
qtudy with the TTaite Research Institute of the diatri- 
b~ltion of minor elements. ,'I number of analyses mas 
made of crop plants and weeds growing on soils of 
known character to serve as a standard for evaluation 
of the results from all parts of the State. Zinc with 
copper and manganese is known to be deficient in 
ccrtain parts, and tlie investigation nas  designed to 
indicate possible areas likely to be affected. 

Soil physics has bren increasing in importance as a 
braiicll of ths Division's work and has received a strong 
impetus in the recent interest in engineering properties 
of soils. considerable amount of testing of soils both 
for their properties as subgradrs for constructional 
purposes and their suitability for making soil-cement 
as a paving inaterial has been done. The latter is a 
rcxsult of an undertaking to investigate the suitability 
of dnstralian soils for soil-cement purposes and to 
interpret tlhcir character according to United States 
standards. 

A project to stlidy the erodibility of several soil 
types in the area covered by the soil survey of County 
Victoria (South Australia) was begun during the year 
but has been temporarily set aside. I t  was desired to 
establish the efficiency or otherwise of soil treatments 

under rotatioils of varying length and type in stabiliz- 
ing the soil. The current practice of wheat-fallow has 
provvcl cxtre~nely destructive and an amended rotation 
is essential. 

Symbiotic nitrogen fixation has remained the main 
subject for investigation. I n  the first part of the year 
irltc~r.c~st was maintained directly in tlic establishment 
of leguminous crops on the poor soils of Kangaroo 
Island. Attempts were made also to perfect the prac- 
tice of preser~-ing bacterial cultures in vaczco in viable 
state as a possible means of distribution, instead of in 
the usual wet or agar culture. 

r lerl~peratnre , requirements of strains of Rhizobium 
isolated aud mainiained in the laboratory have beell 
studicd with particular interest in relation to tropical 
legumes. L\n improved technique for nlore successful 
growth of tropical legunlcs under southern glasshouse 
coi~ditions has bren devised. Cll~ltures have been pre- 
pared for the inoculation of lupias, soya beans, and 
laspe(lua to be grown in trial areas, particularly nhere 
clover crops are not si~ccessfully grown. There Las 
been a record demand by farmers for cultures for 
inoculation of field legumes before planting, chiefly 
subterranean clover, lucerne, and field peas. During 
the 1941 season a total of 1,350 cultures of high sym- 
biotic effectivity were sent out to 170 individual 
farmers in South Australia providing for the sowing of 
14,000 acres. 

VI. IRRTG,iTION SETTLEMENT 
INVESTIGATIONS. 

8.-COMMONWEALTH RESEARCH STATION (MURRAY 
IKT<TGATION AREAS ) , MERBEIN, VICTORIA. 

1. GENERAL. 
The work of the Station has been subject to very 

material changes arising from the war, and staff reduc- 
tion, owing to  military duties and special war work, 
has been extensive. The Station has been establislhed 
for over twenty years, and considerable progress has 
been made in the major problems of the dried fruits 
industry. These include the method of irrigation, fre- 
quency of distribution, soil preservation, reactions of 
the vine to pruning, and the processing and preserva- 
tion of dried fruit. At the outbreak of war, it was 
coilsidered that few of these projects could be viewed 
as urgent, as the major investigations had advanced to 
the stage where improved practices based on the inves- 
tigations nere incorporated in  the routine work of the 
industry; further investigations were viewed as refine- 
ments rather than as necessities. We have previously 
reported an average increase in yield of approximately 
40 per cent. over twelve years, and naturally the rate 
of increase is now decreasing Long-dated investiga- 
tions dealing with the reclamation of the heavier soil 
types, and the cumulative effect of fertilizers and of 
pruning on the bearing of the vine, are being con- 
tinucil. Initial investigations dealing mith trace ele- 
rnents as affecting yield, and the usage of irrigation 
water by plants in relation to application by irrigation, 
had been commenced; but as thew investigations were 
only in  the initial stages, they have been postponed. 
Viticultural investigations and agricultural drainage 
had reached the stage where publication of the results 
was advisable, and two (bulletins and one pamphlet have 
been published. Investigations on these projects have 
been discontinued for the present. 

The curtailment of the normal programme has per- 
mitted attention to urgent problems associated with the 
war. These include assistance in aerodrome construc- 
tion; of spc~cial crops including drug plants 
and vegetables ; the dehydration and processing of addi- 
tional fruits and vegetables; and in particular the 
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utilization in the dried fruits industry of substitute which permit a reducttion of about 40 per cent. in the 
requisites rendered necessary by cessation and reduc- concentration of potash without adversely affecting the 
tion of normal imports. efficiency of the dip. 

As a result of work carried out on oil emulsions for 
2. DRAINAGE IRVESTIQATIONS. use in dipping it has been found possible to substitute 

The inquiry into methods of agricultural drainage Australian produced cotton seed oil for imported olive 
covered the depth and spacing of agricultural drains oil, with equally satisfactory results. This is fortunate 
for reclamation and preservation of fertility of the in view of the fact that olive oil is unobtainable. A 
major light-textured soil types. The results of these delay in harvest prolonged the drying season, and un- 
investigations have been prepared for publication, and favorable TT-eathtxr in May resnltcd in damage to the 
further investigations are limited to the reclamation fruit by rain and subsequent mould growth. The loss 
of heavier soil- types. The limitation of reclamation in fruit and extent of damage mas considerably de- 
and drainage studies during the war is justified by the creased by enclosing the rack? for sulpliuring and also 
almost complete cessation of large drainage works by sprayinq with a 1 per cent. solution of sodium 
undertaken by the States in  the irrigation areas; and salicylanilide in water. 
by the fact that the investigations have advanced to T11e method of marketing dried aplricots and peaches 
the stage where the results can be incorporated in large has been altered to conform with the requirements of 
scale drainage plans. the Department of Supply and Development. The pro- 

ducts are now packed in sealed tin containers, which 
3. IRRIGATION INVESTIGATIOKS. nccr-itated readjnstment of the moisture and s i l lph~~r  

Irrigation investigations are practically discon- dioxide content. The Station undertook storage trials 
tinued, and the work of statioll is directed to  to determine the rccluiremrnts for keeping qualities, 
assistance in planning and establishing llew areas irri- and also prepared tables for use n-ith an electric mois- 
gated for war these inclu(le areas for vegetables, ture metcr for measuring the moisture content of the 
drug plallts, and pastures. Assistance has also been dried packq. With a shortage of tinplate, and a pre- 
given to the Air Board in plan~iing and establishing ference for dried peaches instead of the canned 
pasture covers on aerodromes. product, trials in drying cling-stone peaches were car- 

vied out. Thece varieties mere formerly almost exclu- The shortage of fuel has necessitated a curtailment 
of irrigation sul)i)lies to the hol-ticultural srttlrments, sively canned, and as they ripen late in the pear, dry- 

ing is necessarily carried out in dehydrators. Trial lots and the Station has asskted in arranging a reduced ire- of two varieties (P1lllar,i Cling and Coldcn Queen) quency based On the minimum requirement the were railed from Shepparton to Yild~lra ,  to study the 
of croI)s as green manure. su]phuring and drfine methods for these and 

sidersble economies in fuel consumption have been also to iioqsibilitv of Mildura 
effected. dehydrators for drying Shepparton peaches. The trials 4. VITICULTURE. showed that both these varieties could be dried in Mil- 

An important feature o,f the past season's work has aura district, though an increase in wastage and 
been the utilization of seasonal maturation studies to increased cost would result. 
meet the changed conditions arising from labour 
shortage, reduction of fuel supplies, and excessively hot 6 .  ADDITIONAL DISTRICT ACTIVITIES. 
weather in mid-summer. Adjustments were brought The problem of the food supply of as in- 
about, in co-operation with the dried fruits industry fluenced by the war is naturally bringing diversity of 
and State officers concerned, in products to the irrigation areas. There has heen a 
earlier harvesting of certain varieties, and extension of marked increase in the production of vegetable and 
the harvest period to permit fuller utilization of avail- vegetable seeds. The Station has co-operated with the able labour. Seasonal conditions inclitded an early and Department of Supply and Development and with the definite break in the weather which ended the State Department of A,griculture in this Tvork, and has season abruptly, and measures to commence harvesting 
earlier proved particularly effective in secnring the assisted in  the ?election, ~!anniiig, and development of 

new areas. Small investigational plots, dealing with maximum dried fruit crop under the prevailing the establishment and seasonal development of vege- conditions. tables and veqetable seed, have also been commenced. 
Long-dated viticultural studies which are being con- ~ h ,  dehydration of vegetables for uqe for  the fighting 

tinued include fertilizer trials at  three sites, viz., services is very desirable, and a commencement 
~ o o r i n e n ,  ~ e d  Cliffs and the Research Station. I n  by drying potatoes commercially in the Mildura 
work where the cumulative effect3 of several years' district. Technical assistance was given continuously 
operations can be measured, such a3 pruning, cinctur- by the Station in this pro.ject, mainly in the direction 
ing, trellising, topping, disbudding, application of prevcntinq di.qcoloration during the trimming, 
minor elements, and oll-emulsion sprays for blanching, and cooling processes, by eliminating metal- 
sprouting, the treatments are being continued and the lic contamination, by controlling the p H  of the water, 
yield measurements abandoned. and by the addition of 0.05-0.1 per cent. sodium (or 

potasqiurn) metabisulphite, to the water used in  the 
5.  FRUIT PROCESSING. tr~mming vats. 

The cessation of imports of certain essential com- The possibility of making cream of tartar and alcohol 
modities required in the industry has necessitated the from frui t  waste has also been investigated. These 
incorporation of substitute requisites. Potassium car- waste fruits usually contain 5 to 8 per cent. of cream 
bonate is esqential for the cold dip used in processing of tartar, and from 50 to 70 per cent. sugar. Service 
sultanas. No other chemical equally suitable for this trials sho~red that it is possible to recover 4 to 5 per 
purpose has been found, but i t  has been shown that cent. cream of tartar and 40 to 50 gallons of rectified 
suitably prepared extracts of vine ash, in which spirit from one ton of wast(e fruit. The extraction of 
potash is the main constituent, give satisfactory spirit from the waste is carried out commercially. 
results. The ash obtained by burning packing waste, The Station is associated with the Division of Plant 
consisting mainly of stems and immature fruit, yields Industry in investigating the suitability of the district 
about 35 per cent. of potash and is now the main for drug ~ l a n t s .  The stage has been reached where 
source of supply. Additional savings of potash have seed for sowinlr and material for commercial extraction 
also been secured by the greater use of wetting agents, are produced in the district. 



7. FINANCIAL ASSISTANCE. 
Financial assistance for the work of the Station has 

been well maintained. Contributing bodies include the 
Australian Dried Fruits Control Board, Mildura 
Packers Association, Nyah Woorinelz Research Com- 
mittee, Red Cliffs, Curlwaa, and Coomealla Branches of 
the Australian Dried Fruits ilsociation, l lural  Bank 
of Neu- South Wales, State Rivers and Water Supply 
Commission of Victoria, and the Water Conservation 
and Irrigation Commission of New South Wales. Con- 
1 1  ibutions for the year totalled approxi~nately £2,500, of 
which the major portion is used for investigations of 
general interest to the dried fruit  districts, with minor 
investigations of special interest to the contributing 
districts. 

B.-IRRIGATION RESEARCH STATION (MURRUM- 
BIDG'EE IRRIGATION AREAS), GRIFFITH, NEW 
SOUTH WALES. 

1. GENERAL. 
The Irrigation Research Station a t  Griffith was 

established in 1924. I t  has 90 acres of irrigable land, 
30 aorca of whicli are planted up, and i t  is provided 
with q o d  laboratory facilities. 

The New South Wales Water Conservation and Irri-  
gation Commission provided the land and co-operated 
in the establishment of the Station. During the year 
its annual contribution of £1,500 was increased by £500 
to initiate bile drainage experiments. Officers of the 
Commission havc given excellelzt assistance with the 
Station's work on tile drainage and on research project 
farms. The Murrumbidgee Irrigation Areas Joint 
Executive Committee, representing settlers' co-opera- 
tive organizations on the Areas, contributed £100 for 
the appointment of a junior assistant for research pro- 
ject farm work. 

Much of the recent work of the Station has been con- 
cerned with the serious problem of the deterioration of 
the soil structure after several years of cultivation. 
This greatly reduces the fertility of the soil, often to 
such an extent that the land is of very little economic 
value. The problem is being tackled from several 
angles. 

As far as possible the Station is concentrating on 
problems of immediate importance in the war economy. 
War conditiolzs have caused a big expansion of the 
vegetable industry on the MurrurnLidgee Irrigation 
Areas, and there is thus a good opportunity to solve 
the many problems that inevitably arise in a rapidly 
expanding primary industry on a new area, thus 
materially increasing production. 

2. ORCHARD SURVEY. 
Statistics compilled from the information obtained 

in this snrvey have now been published and comprise 
136 pages relating to tlie fruit trees and vines of the 
Murrilmbidgee Irrigation Areas. The classifications 
include: crops, varieties, districts, ages of trees, 
soil type, aspect, health of trees and trees flooded 
in the wet 1939 winter. A statistical analysir 
indicating the effect of soils, aspect, various cultural 
f a  rtcrrs such as fertilizers, tillage methods, and 
irrigation methods on the size and health of trees, has 
been completed and is being prepared for publication. 
Popular views on the suitability of soil types for par- 
ticular crops are often the result of imagination 
colo~lred by the prevailing fashion, and a careful statis- 
tical study seems to be the only way of obtaining satis- 
factory evidence on what is admittedly an important 
question. Amongst other things the statistical analysis 
has shown that most crops grown ~ r o d u c e  equally well 
on mas.; soil types used on the Murrumbidgee lrriga- 
tion Areas provided the correct rnc.thocl of management 
for the soil type in  question is used. 
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3. SOIL DETERIORATION. 
After some years of tillage the structure of the soil 

is adversely affected by the puddling effect of tillage 
implements and traffic on the soil. The process is 
rather rapid in irrigated orchards and vegetable plots 
that are intensively farmed. The result is that the 
yielding capacity of the soil is greatly reduced, and in 
the case of orchards the health of tbe trees decline. 
Some trees, particularly citrus trees, are so badly 
affected that they cease to be profitable. This soil 
deterioration is one of the main problems of the irriga- 
tionist. The earlier planted Experi~nental Orchard 
Plots ~vhich are now seventeen years old give impor- 
tant C ~ U P S  as to causes, effects, and possible rcrnedies. 
For exaniple, whrre the soil is untilled as in plots that 
have had continuous covw crops of lucerne, the trees 
are still cli~itc healthy. I n  other plots the degree of 
unhcaltlriness seems rougblg proportional to the amount 
of tillage that has been given. 

Bc.\ides f i ~ l d  and laboratory examinations of the soil, 
n~i i l f :  applvpriate technique, thc problem is being 
stiitlicrl hy :- 

( a )  Experimental plots on settlers' groves ("Pro- 
ject Farms ") where straightforv~ald experi- 
ments are carried out on a wide range of 
soils, crops, and managements. 

(b )  A field expc.riment on mature trees that should 
yield fairly quick results. 

(c) A comprehenqive ficld experiment on an 
orchard specially planted for the purpose. 

These three investigations are described below. 
In  each casc other factors are also being investigated :- 

( 0 )  Rrsr(1~rA P r o j ~ ~ f  Parlnl;.-With the ready co- 
operation ot' settlers, nine farms hare now been selected 
for cond~~cting a series of co-ordinated experiments. 
They represent a good cross-section of the Arcas' vary- 
in{. conditions, ant1 enable thc Station's effectiveness 
t o  h.e m~~ltiplied. The first farm projects, started i n  
aiitanzn 1 9 l 1 ,  h a ~ e  alyeady demonstrated the value of 
this work, and during the year additional projects were 
htyun a t  Xerungle IIill and Yanco, in the Leeton dis- 
trict, and at  Lakeview, in the Griffith district. Many 
exp~rirncnts on these farms: replicate, in simpler form, 
experiments carricd out on Idesearch Station plots. The 
chief aim of all theqe experiments is to find the most 
suiiable legume rorc,r crop and attendant management 
n7ethods for maintaining healthy, productive trees. 
The Station's long-tern1 green manure plots have shown 
that cul~ivntion must be reduced and good soil struc- 
ture maintained. Accordingly, the following treat- 
ments have been laid down on all project farms:- 

( i )  Present Standard Treatment .-A winter 
legume followed by summer clean cultiva- 
tion. This treatment has given best growth 
and yields, but has not prevented tree 
decline after about sixteen years. I t  forms 
a standard for comparision with other 
treatments. 

(ii) Lucerne as a cover crop, grazed off with sheep, 
but with no tillage. 

(iii) Intermediate Treatment.- Subterranean 
clover. A winter reseeding leguminous 
$cover crop. Sumnier he~bage growth pre- 
rented by grazing with sheep, and again an 
entire absencr of tillage. 

Irrigation rxperiments and differential nitrogen 
treatments are also carried out on these  lots and other 
portions of proiect farms. 

The range of soil and slope conditions on project 
farms has greatly facilitated the study of irrigation 
lay-out and management.. More exact specifications 
have t.ecll obtained for 11~111g border, furrow and con- 
tour che~l i  methods under the stringelit irrigation 



requiremerlts of many Murrumbidgee Irrigation ,Ireas 
soils. il new method of land preparation has 
been developed for  border irrigation under steep 
~ i d e - s l o ~ ~ e  conditions. I n  thme experimcl~ts, soil, 
irrigation and plant aspects cannot be considered 
as isolatrd problems, but rniist be studied with 
all their intcractiolu under fieltl conditioas. Ttesearrh 
a t  the Statiou and on project farins is co-ordinated for 
this purpose, and a rery  coniplete record is being kept 
of all in~por tant  changes occurring to the soil and tree. 
These inclnde water consumption, watertable, soil 
strncturc, salt content, and soakage rate. The response 
is measured by trunk growth, spread of foliage, liealth 
rating, root distribution and yield, incl~iding size of 
fruit. I t  is E~aperl to evolve a satisfactory system of 
fruit  culture that does not involve the deterioration of 
the soil structure. 

(6 )  F i d d  E.cperiment 071 Cultural i1Iethods.-The 
field trials on the project f a r m  cover a wide range of 
cocditions, lint i t  is also desirable to study the question 
of tlle effect of different methods of management of 
orcliard soils in grratcr detail thaii i t  is practicable to 
do on cornmt~rcial or~h:>l,~lq. For  this reason a more 
coniplex field experiment has been established on a 
grove of mature orange trees a t  thc Research Station. 
I'lots receive differcilt soil managerrrent treatments 
wliich embrace different tillage met_hods, entire absence 
of tillage bet11 combined with grazing by sheep and leav- 
ing the ilei.l)agc g io~vth  ongrazed, and rising different 
t ~ ~ p ~ s  of lcgllrninous corer crops or sods. For example, 
n possiblc ~ o l l ~ t i o n  to the problem of soil deterioration 
is t l ~ c  entire :rbcence of tillage together with thc growth 
of' a resccdiilg winter leguminous crop, such as sub- 
tcrranean clovpr or burr medic. 11-hich can be left as a 
1)rot~~ct i rc~ iao~ering to tlitl soil dming tlrc summer, and 
t l ~ c  use of sheep in the summer to entirely suppress all 
summergrowing herbage. This experiment on mature 
ticeb is tic~igned to give results as quickly as possible. 

( c )  G'omplez Factorial Field Experiment.-As all 
tlie rilultitlidinoi~s factors controllable or uilcontrollable 
117 the fariilrr arc inter-related in tlieir effect on the 
~ ~ l a n t ,  i t  is necessary to test out as many as possible of 
tilc imporlalit controllable factors together. For  
rxaliiple, if i t  is found iircessarq to entirc1.v eliminate 
l i l l a p ,  it  is conceivable and in fact probable that  pre- 
vailing methods of irrigation, use of fertilizers, etc., 
t11:t; 11nre 1 ) ~ ~ ' n  evolvetl i~iicicr intensive tillage methods 
;r.ill 11are to be drastically modified. Such a comp1:s 

criment has to bc carefully designed and nccessi- 
tat,s tlic of an  orchard specially for the pur- 
!lose. The trecs for such an experiment were planted 
in ilic spring of 1941. Factors include soil nianage- 
ment methotls (dezcribed above), irrigation treatnlents, 
fert i l i~xrs,  stock, and variety. The experiment is so 
desiglled to permit the possibility of including two more 
factor.. at  some future date. 

'The vrgetable industry on the Ml~rrumliidgee I r r i -  
gation ,\reas is a ne\v dcvelopmcnt and Inally problcms 
require investigation. 

( a )  Trrigution ,Il.etlzocls.-Particular attention is 
!:i>iiig give11 to applying irrigation rescarell resulrs to 
the mhnr  soil, slop(,, and other conditions of the 
h l~~r rumbidge t  Irrigation Areas. The orchard aspects 
of this work are described ill the section on r e s~a rcb  
pro,i?(*t fnrn~a. Irrig:~;ioii research data are now being 
applied to  vegetable growing, mliicll is rapidly becom- 
ing an  important industry. 

Tlie l i~ur i ed  establishment of the vegetable industry 
raises a new set of irrigation problems. Production in  
tlie first year of the Snpply I)rpartmentls scheme will 
I)e dc:.reased by irrigation lay-out a i d  nlnilagement 
difficulties, and the l l e~ea rch  Station is co-operating 

with gron-ttrs :rnd departn~cntal  organizations to over- 
come tl1c.c) a h  rapidly as pobsiblc. The Station's work 
on furrow irrigation is proving particularly important 
i n  tl~iq. It has established working standartls 
for grading, slopc, lengtli of run, and watering 
flows, and farms are  being designed to comply 
with these. The watering slope used, for example, 
bas oCten bcen too great, resulting in erosion 
and slow or  inadequate nioistening of the root zone. 
For germinating root crops i t  is particularlv important 
that the lay-out and land preparatioil allous fairly 

* 
rapid nloistening of the raised beds by lateral soakage, 
without aciual surface coiltact ~vit l i  the irrigatiiig 

r 3 strennl, I lie dtatioil's esperirl~ellts shorn- that slopes of 
14 to 3 inches per chain will permit this, provided the 
land has k e n  carefully smoothed. To obtain these 
gra& coiidition:, tlie furrows can often bc currcd to 
suit tlie topography. The Station has coustructed 
smoothing implements and simple levelling devices for 
use !J) farmers. 

Esl1erinlent9, which can later be used as demonstra- 
iiou-, have been begun to study further the best irr i-  
gatioi~ metl~ods for vegetable growing. These include 
ilie use of raised vegetable beds in  contour checks, which 
may greatly simplify irrigation lay-out and manage- 
ment. I t  is important to coliiitler not only the yield 
per acre, but the man-power per toil required by the 
method of &rigation used. 

( b )  Fertilizer.-IhIore accurate i~lfornlation of the 
fertilizer requirenlents of the variety of rcgctables pro- 
ducdd on the illurrunibidgee Irrigation Areas is 
required. This is being studied together with other 
cultural factors such as spacillg on many field trials. 

(c) ' / ' ; ? i ~ ~  of Seeding.-The time of seeding of 
differ~~iit aricties for the district is very important. 
Often the Lest seeding time is sharply delimited. 
Eve11 the delay of a week will make a big difference i n  
the yield por acre or man-power cost per ton. Field 
trials h a ~ , e  been established to supply this important 
infornlation. -,@ 

. 
On many parts of the Murrumbidgee Irrigation 

Areas, over years of irrigation, high-perched water- 
tables have been built up  on impervious layers 10 to 
20 feet from the surface. During wet periods, 
especially in winter, these conditions are aggravated 
and the level of the watertable may rise to the surface. 
Because of the reduced influence of the natural factors 
causiilg recession of the watertable, its level falls but 
slo~~,~lv.  and damare to trees results. Surface and ,, , " 
underground drainage are being inrestigated to over- 
come and remedy those conditions. 

Xxpt.rirnental tile drains are being laid down on 
F a r m  713 to determine the efiiciency of tile drains i n  
prevcilting the salting of the land. 'I'11e soil is a Penda 
Sandy Loam which 1s a difficult soil type to irrigate 
\vit2loiit incurring salt acciln~ulation. Tile drainage is 
being compared with luserne as a reclamation agent. 
I%esities this experiment, investigations into the 
efficiency and behaviour of other tile drains already 
installed in  the district, are being carried out. 

These include field trials to determine the most 
economic irrigation programmes for both winter and 
summer pastures and to cletcrminc the relative merit.i L 

of minter and sllmnmer pastures. I n  the case of summer 
pastures the effect of rates and frequency of irrigation 
is being investigated, and in the case of minter pastures 
comparisons of different times of the first (germina- 
tion) irrigation arc being studied. This worli is being 
carried out co-operatively with the Agrostology Section 
of the Divisioil of Plant  Indnsti-y. Tliis section is 



also co-operating in the study of no-tillage systems of 
orchard husbandry which involve the control of weeds 
by grazing. Most agrostological investigations aim a t  
obtaining the greatest herbage growth economically 
possible, but i n  this study the reverse effect is being 
investigated, i.e., the reduction of herbage growth to a 
minimum by means of grazing managemelit. 

Growth studies, root studies, citrus stock investiga- 
tions, and inarching experiments carried out at  the 
Station arc reported under the Horticultural Section 
of the Division of Plant Indt~stry.  

VII .  FOREST PRODUCTS INVESTIGATIONS. 
1. GENEGAL. 

The work of the Division during the year 1941-42 
has continued on the lines set out in last year's report, 
covering as far as possible the utilization of timber in 
every branch of the war effort where this material 
plays a part. No new major lines of investigation have 
been begun, but those in hand have been intensified and 
directed wherever podsible to the most imniediate solu- 
tion of the numerous problems that arise. 

A departure from the ordinary functions of the 
Division was the production for the l l rmy of 500 
wooden felloes for Army wagons using a laminated 
constructiun. This involved considerable experimenta- 
tion to establish a satisfactory technique in  bending 
and gluing to meet the rigid requirements of the speci- 
fication. .& there was no existing commercial plant 
suitable for the niethod evolved, and the need was 
urgent, the Division undertook the mailufacture of the 
first 500. These have niostly been delivered, and the 
percentage of rejections by Army inspection officers 
was extremely low. 

Use has been made of the Division's equipment and 
the experience of its officers to tackle the solution of 
some problems associated with materials other than 
timber, e.g., a solution was found of a difficulty which 
had arisen in connexion with the use of a specific typo 
of synthetic resin in aircraft construation. Other 
invc~stications of this type covered the working out of 
a quick and economical method of preventing the drip 
of condensed moisture in Army huts, and certain 
problem in camouflage. 

The publication of the second edition of the Hancl- 
book of Structural Timber Design was rendered 
necessary because of the rapid absorption of the first 
edition of 6,000 copies. Advantage was taken of the 
opportunity to increase the scope of the handboak. 
The new issue is in great demand and has proved of 
value to ilmerican .engineering officers, who have had 
no experience with our local timbers and consequently 
needed information about them in a readily accessible 
form. There has also been a considerable demand for 
the pamphlet Building Frames-Timbers and Sizes, 
covering both permanent and temporary structures. 

There has been an  extension of the use of the Divi- 
sion's process for prevention of powder post beetle 
attack on veneers. Eleveil cominercial plants are now 
operating this process. Manufacturers write to say 
that they are using i t  on more and inore timbers, thus 
bringing into use many species previously of no value. 
They state that no conlplaints have ever been received 
of any attack on treated veneers. 

The extenzive programme of construction of Army 
bi~ildings, large stores, and hangars has led to a greatly 
illcreased use of timber connectors and properly 
designed ~irooden structures. I n  this, the Division's 
officers have co-operated by advising in problem of 
design, and by inspecting building during erection. I t  
is correct to state that without the Division's work on 
connectors and the issue of its handbook, this type of 
strurture, which leads to big saving in timber, could 

not have been undertaken and the erection of the build- 
ings would have not only been more costly but greatly 
delayed. i ln  Emergency War Specification covering 
the use of timbers in such buildings was issued by the 
Standards Association of Australia as No. (E.) 0.54. 

Further Aircraft Standards were prepared in the 
Divivioi~ and issued by the Standards Association of 
Australia. The principal timbers likely to be used for 
aircraft are now covered by Emergency Standards. 

A11 branches of the Army, Navy and Air Force, the 
Ministry of Nunitions and t l ~ c  Department of Supply 
and Development regularly seek the advice of the 
Division on problems connected with the use of timber, 
and a weat deal of the time has been spent in this 
work. 'rhe majority of the queriea can be answered 
as the result of the data accumulated over tlle past 
years, but new problelns continually arise which call 
for fresh investigation. 

Officers of the Division have oontinued to carry 
their work from the laboratory to the factory, and i t  
is in this direction that a great strain is placed on the 
Division because of the impossibility of finding staff 
vi th  the necessarS knowledge and experience. I n  every 
case where a new method of manufacture is worked 
out or suggested by the Division, its officers supervise 
the initiation of the factory operatiom and train the 
factory staff, and frequently design the layout of the 
necessary plant. Such work l ~ a s  been done, for 
example, in connexion with manufacture of rifle furni- 
ture, battery separators, new designs for boxes, water- 
proof plywood for pontool~s and folding boats. An 
rlfficer is occupied full time in superviiing the produo- 
tion of the wooden furniture for rifles. Others have 
supervised the selection, seasoning, and testing of all 
tirllbfr purchased for aircraft construction. The 
mlume of work i n  conliexion with aircraft timlbers can 
ba gauged from the fact that over 250,000 mechanical 
t c i t s  have beer] carried out and many thousands of 
microscopic sections of timler cut and examined. 

To cnable the work on flax and paper to be more 
satisfacatorily handled, it has been found neoessary to 
add an extension to the building. This is now well 
on the way to completion and will result in a great 
saving of tirne, as present operations are very widely 
scattered. 

I t  has alwaps been recognized that the one weak 
feature in the site of the laboratory was its limited 
area, but the advantages of it* central position have 
morc than compeilsated for this. With an incl-ease of 
staff and the associated increase i n  volume and variety 
of the work done, limitatiolls of space have naturally 
made themqelves felt. Yet with some diEculty and 
inucli contriving the position has been met. Many 
factories hare made tllcir facilities available for the 
Division's use and have been generous in giving time 
and material, thus greatly assisting in overeoniillg the 
foregoi~lg tlifiiculty. 

It has been found advantageous to break down the 
more or less defined boundaries between sections of 
the Division to meet the requirement* of special prob- 
lerns that constantly arise. Consequently, work reported 
below under a sectioil heading mag be the result of 
tlle efforls of the staff in several sections. I t  is con- 
venient, however, to continue to report work under 
section headings. 

Durliig the year the study of fundamental problems 
on behalf of the Australian Pulp and Paper Industry 
has been continued. I-Iowever, on account of depleted 
staff nnd of the demands of investigations and tests 
related to the war effort, the research programme has 
not been advanc~d as Far as co111d be exprcted in normal 
times. 



The chemistry of eucalypt lignin has received a 
considerable amount of attention. Various known 
methods for i-olating lignin from wood were explored 
in relation to their application to eucalypt rvoods, and 
modifications of these were developed. I n  addition to 
the extraction of (( native lignin " by means of ethanol, 
the use of higher alcohols was considered. Likewise 
the use of methanol at  elevated temperatures (under 
pressure) was studied in detail, and lignins have been 
prepared using dry and wet methanol (under pressure) 
and methanol containing hydrochloric acid (methano- 
lysis). Lignins which have been isolated by these 
different nletliods have been found to have charac- 
teristic colours. Some have definite melting points 
wh;le others show melting ranges. Both melting points 
and molecular weights, the latter having been deter- 
mined by depression of the melting points of selected 
solvents, have been used in an effort to cllaraeterize the 
lignins. 

An attempt has been made to isolate and characterize 
the colouring principle in eucalypt hard~>oods. Dioxan 
was found to be a selective solvent for the colouring 
principle in  E. regrin?~~, and it has been established 
that the material is aldehydic in nature. 

The study of the variables in connexion with the 
operation of the Lampen mill has been continued, 
attention having now been given to the beating of 
coniferous pulps. The limits for pulp charge, total 
charge stock concentration, and temperature have been 
established as the result of this work. Preliminary 
tests concerning the correlation of the Lampen mill 
with the Clark Iiollergang have been undertaken and 
the technique to be folloued in making this comparison 
has accordinglp been developed. TVith regard to paper 
testing, a conslderablc amount of time has been devoted 
to t!le correlation of tear-testing instruments of British, 
American, and Austral:an manufacture. This study 
has included instruments owned by the three co-operat- 
ing companies, and i t  is satisfactory to know that each 
company, as well as this Division, possesses an Am- 
traliaa-made tear-testing in~trurnent which gives 
comparable results. I n  view of the difficulty in secur- 
ing from overseas supplies of rubber diaphragms for 
Mullen Bursting Strength testers, arrangements were 
made to have an order filled by a local manufacturer 
of rubber good:. A comparison between the imported 
and local diaphragrnj using an assortment of paper 
has shown that, providing care is taken in fitting the 
diaphragms to the tester, the local article niay be sub- 
stituted for the imported one without loss of precision. 

The Section has undertaken various minor investi- 
gations on behalf of other institutions and for other 
sections within the Division. These have included the 
analysis of woods used for battery separators, analysis 
and testing of papered wood cellulose used in the manu- 
facture of nitroceIlulose, paper tests in connexion with 
the laying down of an Australian Specification for 
A.R.P. blackout paper, determination of carbon dioxide 
admitted to certain enclosed spaces as an explosion 
retardant, preparation of wood extracts for trial as 
suhstitnte insecticides, and the extraction of linseed oil 
from flax seed. 

3. WOOD STRUCTURE. 
(i)  The Investiqation of Wood Structure in  Relation 

to Propcrlies.-This important phase of the Section's 
activities has been given priority during the year under 
review. Systematic examinations have been, and are 
being, carricd out on all those species considered worthy 
of test as possible aircraft timbers. The results of these 
examinations have in all case., been correlatcd with 
the properties of the timber. Records have been thus 
obtained on the extent and influence of such features 
as brittle heart, reaction wood, rate of growth, and 
percentage latewood on the properties of mountain 
ash, alpine ash, King William pine, blackwood, silver 

quandong, Queensland maple, and silver ash. The 
tremendous amount of routine work entailed in  these 
examinations can be gauged from the fact that every 
specimen of the above species tested in  the Section of 
Timber Mechanics has been examined macroscopically 
and microscopically. That this routine is of consider- 
able value has been demonstrated in a number of 
instances. For example, the amount of tension wood 
and associated brittle heart found in blackwood was 
snch that it was coilsidered that the selection of air- 
craft quality material from this species would be a 

extremely difficult. On the o t h ~ r  hand, preliminary 
examination of silver quandong for extent of brittle 
h a r t  and amount of sapwood susceptible to attack by 
Lyctu: syggested that this species was re11 worth 
further trial. Similar results were obtained in the pre- 
lixzirlary examinations of silver ash. I n  the case of 
Queensland maple, the examination of Izod test speci- 
ments taken from material being subjected to aircraft 
specification testa showed that brittle heart rvas com- 
mon in all material with Izod values less than 6 ft. lb., 
but that in material with Izod values greater than 7 ft. 
11). brittle heart ma5 rare. These results indicated the 
minim~im accrptable Izod value if brittle heart is to 
be eliminated. 

(ii) Reac t ion  Wood.-The investigation of the 
occurrence of both compression wood and tension wood 
in A~~-l~ . ; i ' i :~ i l  timbers and the study of the reactions 
and iuoi)ertieb of s11(,11 reaction wood has been con- 
tinued. Material collected from young bent trees of 
various Victorian eucalypts was found to contaiii 
definite bands of tension wood. This tension wood was 
particularly distinct in some specimens of E. regnans. 
Several inlportaiit results were obtained in the exami- 
netion of the properties of the material containing 
these tension wood bands. Firstly, the relalion bein-een 
distribution of tension wood and distribution of brittle 
heart was again demonstrated. Previously, in the 
examination of blackwood specimens, i t  had been 
recorded that there was an association between the two, 
but in the investigations referred to, it was most 
apparent that the brittle heart zone v;as situated inside 
the tcnsion wood bands, whereas the wood from the 
opposite side of the log was free from brittle heart. . 
The second most interesting fact was the abnormal 
collapse of tension wood in these eucalypts during air- 
dlying. This collapse, which was most extensive, did 
not respond to the normal reconditioning processes. 
Thirdly, the tension wood zones were much higher in 
basic dcnsity than normal wood from the same tree. 
Fourthly, the comparative analyses of tension wood 
and normal wood by the Section of Wood Chemistry 
showed the higher cellulose content and lo~ver lignin 
content of the tension wood. 

Tension n-ood was also recorded in certain specimens 
of silver ash (Plindersia ~ubescens), in bollya700d 
(Litsen reticulata), and to a smaller degree in silver 
quandong. Of particular interest were specimens of 
Tasmanian niyrtle beech (ATotho fagus cunnznghalnat) 
submitted by the Munitions Supply Laboratories, which 
were of very poor bending quality and had a low 
impact strength. Thcse specimens were practically 100 
per cent. tcnsion wood, and microscopic examination 
reyealed the presence of the associated brittle heart 
(demonstr:tted by broken fibre test). 1 

The extent of compression ncod in King William 
pine and celery top pine has also been investigated. 
Whereas, in the former species, this abnormal wood was 
not of cornr~lon occ~irrenct and therefore not a problem, . 
in the latter species it was extremely common, and SO 

extensive that celery top pine can be disregarded as a 
possible aircraft timber. I n  both cases, the influence 
of the compression wood on the longitudi~lal shrinkage 
was most marked, and some influence on both radial 
and tangential shrinkages was noted. 



Numerous specimens of aircraft quality hoop pine 
have been! examined for compression wood, and i t  has 
always been found that microscopic methods are the 
most definite in detecting the presence of this defect. 
The method developed by the United States Products 
Laboratory, in xvhich thin cross sections are viewed 
against a strong source of light, has been tried, but 
with not very marked success, with the various Aus- 
tralian timbers containing compression wood. 

(iii) Identification TTrorlc.-The card-sorting method 
of identification has been applied to the timbers of the 
genus Eucalypfus. A series of 76 notched cards repre- 
senting 83 different timbers has been prepared and 
successfully utilised. Copies of these cards have been 
forwarded to the Commonwealth Forestry Bureau and 
the State Forest Services of Xew South Wales, Vic- 
toria, Queensland, and Western ~lustralia.  A paper 
discussing the application of this type of key to, and 
the results obtained with, the various members of one 
rcnus was nublished in the Council's Journal (Vol. 
74, No. 4).L 

The Section has been called upon during the year 
to carry out numerous identifications for the Defence 
forces. The total of 384 identifications completed does 
not include several particular jobs where, for example, 
several thousand super feet of timber were sorted and 
classified into species. 

(iv) Improoed Wood Exurninations. - Numerous 
microscopic slides have been prepared from various 
test boards of improved wood made under varying 
conditions of pressure and twatment. All these have 
been examined microscopically and a record made of 
the amount and distribution of resin observed, the 
degree of compresfiion of the individual reneers, a i d  
the general appearance of the sections. Preliminary 
experimental work has been carricd out to obtain 
sonle information as to the actual position of the resin 
in the wood aiid to determine it:: presence or absence ill 
the cell walls. This work n ill be corr.elated with the 
various improved wood investigations. 

(v) Miscellaneous. - Other investigations have 
covered a variety of subjects, the more important being 
in connexioii n~i th  the icic~ntification alld examination . 
of fibres for the Ministry of Munitions and others. 
The photographic work has again increased two-fold. 
&inlce the beginning of 1942, by the courtesy of Pro- 
fessor Turner of the Botany Department, University 
of Melbourne, Dr. Isobel Cookson of that Department 
has given valuable assistanc~ to the work of the Section 
in a voluntary capacity. 

4. TIMBER SEASONING. 
(i) Laboratory I~a.~.estigations.-The planned pro- 

gramme of work on the developnient of kiln-drying 
schedules for Australian aircraft timbers was continued 
throughout the year and consbituted the greater part 
of the laboratory work of the Section. Although pre- 
liminary air-drying of such tinibers and their purchase 
in I-inch thic*knesses wherever practicable have been 
advocated from the outset, schedules for drying green 
fitock in various thicknesses are being developed. The 
essential difference between these schedules and those 
for ordinary stock of the same species is the limitation 
of temperatures to thoye found to have no effect on the ' ultimate strength of the timber. The information in 
this regard i s  obtained by the Timber Physics Section. 
Species have been dealt with in order of importance as 
indicated by the progress results of investigatior~s in 

.r the Timber Mechanics Section. Schedules for several 
species have been completed, incorporated in Aircraft 
Timber Specifications, and applied in the conlmercial 
drying of timber for aircraft construction. 

Investigations of a wide variety have been carried 
out at the request of various branches of the Army 
and Air Force or of associated departments. I n  many 
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instances, these investigations have borne no relation 
to timber seasoning but have been undertaken because 
the equipment of the Section and the experience of its 
officers were of value in tackling the problems in hand. 
As examples of these might be cited: (a) the deter- 
mination of the degree of permanent set caused in 
certain methyl methacrylate resins with temperature 
and relative humidity change ; ( b )  investigation of an 
economical and simple means of preventing conden- 
sation on the under side of corrugated iron army huts. 

( i i)  Direct Assistance in War-time Production.- 
One officer of the Section spent the whole year in an 
advisory and supervisor capacity in  connexion with 
the construction of kilns and the drying and testing 
of timber for rifle furniture, and it is doubtful if this 
production, which has developed remarkably, could 
have been carried on a t  all satisfactorily without the 
constant benefit of his experience. The percentage 
rejections have been reduced to one-tenth of the pre- 
vious number. 

Another officer of the Section spent the bulk of his 
time throughout the year in  the inspection of green 
and partly dried stock for aircraft timber orders, being 
authorized to accept such stook 011 behalf of the 
Department of Aircraft Production. EIe also assisted 
this Department in the initial organization of a receiv- 
ing store and resawing set-up for dried timber. This 
officer and one other were responsible for the super- 
vision of all kiln-drying done in Victoria for the above 
De~artmenlt and for the carrying out of moisture con- 
tent tests on every board dried and certification of all 
stock as complying with moisture content specification. 

Plans of kilns and drying rooms were supplied to 
many plants engaged 011 defence contracts, aiid advice 
was given d u ~ i n g  the erection and initial running of 
such installations. I n  addition, advice on the modifica- 
tion or improrement of exi_sting installations was given 
in a number of cases, and two surveys \Yere made in 
connexion with special aspects of kiln~drying activities 
in t h ~  Melbourne Metrouolitan area. Throughout the 
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year the correspondeizce course fo'r the kiln operators 
was continued. 

An essential adjunct to the work of the Seasoning 
Section in determining kiln drying schedules for air- 
craft timbers is a kriowledge of the effect of the 
temperatures used on the mechanical and physical 
properties of the timbers after drying. Obviously, 
trniperatures must be limited to those found to have 
no tletrimental effect. Investigations to obtain this 
information have been completed on a total of thirteen 
timbers; results have been anlalysed, reports prepared, 
and a number of standard specifications for aircraft 
timber3 have already been issued giving permissible 
kiln drying schedules. 

An investigation of the strength of timber a t  low 
temperatures such as might be encountered at  high 
altitutles has beon concluded for twelve different 
timbers. I n  practically all strength properties there 
is an increase in value as the temperature is reduced 
and in sorrie in>tances this was found to be very appre- 
ciable. The results of these tests created so much 
interest in the question of temperature coefficienta 
when evaluating strength properties of timber that the 
work is now being extended to include high as well 
as low temperatures. 

Further inrcstigations have been concluded on1 the 
damping capacity or internal friction of untreated and 
aesin impregnated olr (' improved " wood. High damp- 
ing capacity is very desirable in materials used for 
aeroplanc parts, for example, where vibration is likely 
to be serious. Results show that timber is much more 
highly damped than any of the metals comm~only used. 



The work of determining suitable Australian timbers 
as substitutes for Por t  Orford cedar for battery sepa- 
rator man~ifacture has beell continued with considerable 
success. I n  particular, hoop pine and Queensland 
kauri are recoinmended for genoral purposes and King 
IYilliani pine for certain special u i ~ s  sllcll as radio 
batteries where vibration1 is not severe. Much of this 
work 11as been carried out in co-operation xritli the S i r  
Force., \ihich has assisted by supplying test batteries. 
Measuren~e~lts  of density and shrinkage have been con- 
tinned, especially for t8hose timbers suggmted for use 
in aircraft construction. F o r  three, a tl~orough surrey 
has been made of the above physical proprrties. Similar 
rtirasurernenta have also been made for a considerable 
ni1111brr nf plywoods for which it is  desired to hare  
information regarding " working " with ~noisturc coil- 
tent chanqc. 

'I'l~etc lias beell littlo llcw developrneiit as f a r  as 
c4ectrical moistnre meters are concerned. A Preliminary 
inrcstigation was made of method.: suggested for con- 
trolling the ruioiaturc coilte~zt of paper as it leaves the 
drying rollers of a paper machine, but no commercial 
tests have yet been made. 

During the year approximately 68,300 testa have 
been carried out, 86,000 of ~v l~ ic l i  were specification 
tests. These exclude moisture determinations of which 
about 46,000 were made. 

( i )  Tests OIL Timber fo r  use  i t !  Spars, Ribs, 
Longerons, &c.-During the year, strength tests on 
alpine and mountain ash were completed and tests 
carried out on additional air-dried and reconditioned 
material. The testing of black~vood and King William 
pine was completed, and exaliiination of s i l ~ e r  quan- 
dong, celery top pine, and nortliern s i l ~ r r  a.11 has been 
conlrnenced. 

( i i )  Tests on Aircraft P1yulood.-During the year 
routine tests ha1 e been carried out on leatherwood for 
p ly~ \ood  and, in addition; a scl-ics of tests IV:I~ d+igncd 
to show the effr,ct of pin-knots and other sniall knots. 
These characteristic knots were found to affect the 
plial~ility appreciahly. Service teits hare  been c a r r i d  
out on this species. Routine examinations of other 
species inclnded hoop pine hare  been continued and 
an inrcstigation into the shear strength of ply~vood 
i~siiig a series of double and single shear specimens of 
various proportions was commenced. 

( i i i )  Specification 'I'rsting.-'L'he section carries out 
specification testing of aircraft timber for the Dcpart- 
rnent of Aircraft Production. Species so far  tested 
il~clllde mal~le,  hoop pine, and nioulitaill agh. To cope 
with this work, three shifts per day are being worked 
with the help of additional staff. 

( iv)  Bending Reconnuisstl~zce of Australian Timbers. 
-Dnrilig the year, a number of heary eucalypts were 
tested in an  atterript to fiiitl sllitahle timbers for lami- 
nated felloe colistruction. Two of the ti111bers tcsted 
beat really well, namely, brolvn s t r i i~gy  bark and manna 
gum. Other species tested included red gum, myrtle 
beech, J ellow stringy hark, black\\ ootl, ~nouiitnin ash, 
and blue g u m ;  all proved satisfactory except yellow 
stringy barli, the gluing of which was unsatisfactory. 
Froin a productioli point of view, moui~tain ash qcenis 
to  be the best propohition and field trials hare  becn 
arranged. Various glues have also been tested for 
ft~l'oc~c and suitable types liarr) bee11 found to meet the 
requirenients. A\ hot process was first dex-eloped but 
there Trere longitudinal shear failures presumably 
o~ving to the Iliqli end prescure used in tlle simultane- 
ous gluing and beading. This was overcome by 1)ending 
n,ithout end pressure, and by using many thin lamina- 
tions. For  production, prehencling mas finally adopted, 
with cold gluing, and has proved  ati is factory and more 

At present a small experimental production schedule 
is being carried out using blacktvnod with two lamina- 
tions. .\rniy ordiiailce and army irlspection are arrang- 
ing to observe the beliaviour of wheels made of these 
fcllocs. 

(v)  l'esting cintl Design of Bo~es.-During the year 
factories inaknlg mullition a ~ l d  other boxob h a w  becn 
visited a ~ i d  various p~oblems discussed, faults corrected, 
and steps taken to prevent their recurrence. Work has 
also been clone on expensire transit boxes and redesign 
carried tlirougll to sare  timber and cmt. Bnlmunition 
boxes were redesigned, and tests were carried out  on 
ply~rood cases for foodstuffs and condensed milk cases 
with 3/16 inch and inch plyaood tops and bottoms. 
L1 further series of tests was arranged on a patented 
box with plywood sides, tops, and bottoms in one piece 
and solid ends wit11 romltlcd corners. This box appears 
to have good possibilities, and stands a considerable 
:~rnount ot rough hantllirlg. I t  is considerably superior 
to thc conrentSional type of box, and is now in  com- 
mercial production. 

(vi) 'l'itriber I:uiltii~ugs.-Observations have been 
~tiatle during the year on timber buildings, including 
li;,~igars ant1 ~vorkshops. The behariour of roofs using 
tiuiber coiiliecto~,~ has becii observed, deflection 
~r~easurelnciits being made in  some cases. These will 
be followetl up  periodically for some years. The 
number of inqi~iries rtXgarciing tirnber structures has 
greatly increased and some structure; have actually 
been tlesigned in connc.xion with these problems. A 
tirnber fa(8toj.y l)uildina was also designcd for the 
Victorian Forests Cominission. 

Experimental work was reduced to a minimum 
during the year. inspections of test plots i n  Victoria 
were rnatle as usual, but were abandoned i n  other 
States. The  creosote investigations were discontinued 
early i11 the year and the staff trausferred to more 
irn1)ortaiit work. 

The following is a brief summary of the work which 
has been carried out:--Thtx installation of two test 
lengths of sleepers of iess durable eucalypts has been 
completetl a t  Ileathcotr Junction ant1 Glenroman 
(Victoria). Inspections wrre carried out of the mess- 
mate stringybark pole test plots a t  Belgrave and 
Uenalla (ITictoria). At  Belgrave, the damage to 
creosote i i~~pregriated poles by decay is practically 
1icgligilr)le. .\11 tl1c1 poles surface-treated over true- 
n ootl are in  reasonably good contlition, but those treated 
over sapn ood arc breaking down badly. Out of twenty 
untreated controls nine h a r e  been condemned after ten 
years' selrvice. 

Efforts were made to find a mitable method of con- 
struction of a vat for the treatment of solid timber 
with boric acid. Wooden vats proved to be most satis- 
factory and a nurn1)er of cerni-con~mercial treatments 
were c a ~ r i c d  out in a vat of this type. Specifications 
were preparrd for the treatment to prevent borer attack 
of bolly\\~ood (Lilsea rrficulatc-l) for use in aircraft 
construction. 

Changes whic.11 takt, place in  Australian vertical 
1~to1.t  c2rc~osotcs when in  u.;r A S  ~vood p r e w r ~  atives a e r e  
kept under observation, and the examination of the oil? 
tstracted from boards after six and twelve months' 
C ~ ~ ~ O S I I I ~ ~ '  to air  and water llas been completrd. Test-: 
of  cl~idge formation in n~ixtures of creosotes of different 
I,oilinp ranges with ~ a r i o u s  petroleum oils h a r r  bren 
carried out. Thcy intlicate that lorn boiling creosotes 
give less sludge than high boiling creosotes; o x i d a t i ~ n  
of the creosote increascs sludgr formation; in a n  
nnoxidi.cd crrosotc the sl~tdgc is dcrivetl f r o n ~  the tar  
acids; and in an oxidized creosote i t  is derived partly 
from the tar  acids and partly from the neutral oil. 



Miscellaneous investigations involved the testing of 
one proprietary brand of fire-retardant paint, recom- 
mendations for the termite-proofing of certain Defence 
structures, sonle experimciztwl I\ ork on the fire-proofing 
of bark for the Victorian State Canrouflage Committee, 
and tests on the mould-proofing of nitrocellulose storage 
bags. 

8. TENEEBING AND GLUING. 
( i )  Veneering af Australian Timbers.-The peeling 

of Australian timbers in an endearour to find a sub- 
stitute for birch (Bptziln) plynood for the stressed and 
lightly stressed parts of aircraft has continued through- 
out the ycar. Altogether a total of 3.50 billets of 
fiftccli species has been pecled in this iiirrcstigation. 
,is reported previously, Tasmanian leatherwood 
(Emcryphin Zucida) proved to be the most promising 
si~hstitutc and a field t ~ s t  of this species is ilndcr way 
at present time. 

Thirty logs of hoop pine (Araucaria cunninghamii), 
i.e., 60 lathe lengths obtained from (Juecnsland, have 
been peeled into veneer of a irange of thicknesses. The 
veneer is bcing used for various test purposes. 

Trveizty-three billets of five diiferent species were 
peeled in the lnaestigation on match splint veneer. 
Mountain ash (fl. rcglluns) and silver wattle (Acacia 
doulbala) proved to be most satisfactory fro111 the 
peeling point of view. From considerations of supply, 
however, tlie mountain ash would be the most suitable. 
Trials inclicated that a satisfactory match could he 
made froin this species. I t  is more diffioult to peel 
than the species normally used and the percentage of 
waste would be greater. With the correct technique, 
however, the peeling is relatively simple, and proper 
,-election of the logs would keep waste down to a 
w inimum. 31 aanufac+turcrs arc now cleiinitely interested 
in using this species for rnatch splints. 

( i i ) )  Testing and Ezamnation of Adhesives.-Thlree 
different type of urea resin glues have been stud'ied in  
considerable detail and a fairly complete knowledge 
obtained of their use characteristics. These adhesives 
are likely to be of importalice in the aircraft industry. 
for laminating wagon felloes, and for the laminating of 
p l y ~ ~ o o d  for Arnl,v Iluts. The iizforlnation obtained 
has becn particularly valuable in enabling an adtyuate 
reply to be given to qucrries from the many furniture 
factories and wood-~vorlring establisllmelits who are 
nom7 tui-ning over to \Tar work and who, previously, 
h,ave nevrr uqcd adhesives of this type. 

Close contact has been maintained with the Aus- 
tralian firni which is about to produce filrn glue. The 
prelirrlinary batches of film were not up to the standard 
required, but as a reqult of assistance from the 
I>ivision, a product which appears to be equal in all 
respects to the imported article has been produced. 
Australia should be able, in the future, to produce its 
full requircmc~nts of this essciitial illaterial. Experi- 
ments carried out with a plzenolic resin prepared by 
the Division of Industrial Chemistry have shown that 
it produces a suitable adhesive when impregnated into 
naner. + * 

-Issi.qtance has been given in  the development of a 
method to make rcnnet casein suitable for use as a ply- 
mood adhesive. I t  is understood that a fairly large 
amount of rennet casein (not needed by the plastks 
industry) is :tvailable and this material can be used to 
augment supplies of lactic casein for glue-making pur- 
poses. A large nnml~er of tests have been carried out 
on propinietary brands of casein atlhesives, mainly 
airciafd cements. 

(iii) 1Ttilization und Testing of Plywood.-Regular 
tects h a w  been carried out to detcxrnline the quality of 
the material being produced for use in foldinS boats, 
pontoons, &c., and also to detennine the suitability of 
new species. As a rcsult of this work, hoop pine, 
sassafras, brush mahogany, and a number of other 

species have been acaepted for eertain purposes, thus 
easing the drain on maple and scented satinwood 1%-hich 
are urgently required for more important defence uses. 

(iv) Improved I.Crood.-The improved wood investi- 
gations were made a joint project between the Veneer 
and Gluing and Timber Mechanics Sections. The staff 
engaged on this work has beell considerably augmented 
try the tranrfenmce of officers from within the Division 
and in one case by the transfer of a technical assistant 
f ram another division. 

One or two developments of value to the Selrvices 
have taken place aiid the bulk of the equipment a t  one 
pi~otlncing plant was designed by officers of the Division, 
and its initial operation was uiider the supcrvisioiz of 
the officer in charge of improved wood investigations. 
Aparl from this class of n ork, attention is being given 
to the eraluations of resins manufactured by the Divi- 
sion of Industrial Chemistry as to their suitability for 
the manufacture of ir~lproved wood. Efforts are also 
hcing made to find a resin or resins which will give 
improved wood with superior mechanical and physical 
prol)erties. Inquiries of late have indicated that an 
ir~lproved wood with clectrical propcrtles similar or 
better than bakclite would find extensive use. Other 
lines of work include the rlvaluation of additional 
species of timber for the manufacture of improaed 
wood, its gluing and the examination of coatings. 

(v) Jliscel/ar~eous.-Mally yhort invelstigations have 
been undertaken to find soluiions to urgent problems. 
These inclllde the causes of the buckling of plywood 
between the ribs and stringers in aircraft and between 
the rails and stiles of hollow  cox^ flush doors, the lami- 
natiiig of thin stock to replace solid timber which 
cannot be obtained in a seasollled condition-shoe lasts 
and roller- for agricultural niachinery are examples 
where successful results hare been obtained-and the 
gluing of canaas bakelit(, sheet to wood. 

9. TIMBLR UTIT~IZATION. 
The work of the Utilization Section was devoted 

largely to technical aiid s~lpply matters connected with 
the use of timber for Navy, rlrm;y aiid Air Force equip- 
nicnt, for munitions, and for other essential construc- 
tion and requirements until -lugust, 1941, when the 
Tirnl)c,r Control Oflice was set up under the Ministry 
of M~~~nit ions  to deal with matters relating to supply. 
This section was consequently relieved of those problems 
ant1 it? attention again devoted purely to advisory 
anti technical work. 11s tllc number of requests for 
a;sistance was large and extelidcd into many fields, no 
par t i c~~la r  programme of research was possible. Infor- 
nlaiion collected during the p r e - ~ a r  period, and 
expc~ri~iice gained in the early period of the war, 
again constituted a valuable aid in  the solution of 
lllaily problems. Visit? to Queensland, New South 
Wales, and South Australia were made in connexion 
n it11 various investigations. The main activities 
during the year have becn set out below :- 

( i )  ildoisory Work.--Liaison with the Departments 
of the Navy, Arniy, Air, Supply anrl Dereloprnent, 
Pvinnitions, and others was maintained, aizd contact 
\\it11 the TJnited States Forces in  Australia has been 
established. Information has been supplied to the 
Aii.craft Advisory Comrilittee, Army Design Dircc- 
torate, Army Inspection, Department of the Interior, 
Ortlnance Protluction Directorate, Contract Board, 
Foodituffs Committee, Timber Control, Dcpartmmt 
of Tradc ant1 Custornq, and rnany others. 

The section has been represented at conferences on 
Army bridging eq~~ipmeiit, motor boat constrnction, 
ti~rrher economy, ~vsgon wheel felloes, producer gas, 
enlcrgency timber standards, and aircraft timbers. 
, idv ic~  has been given to inquirers seeking informa- 
tion on timbers for and the manufacture of munitions 
and service equipment covering approximately 50 types 



of manufacture, among which were:-Acid vats, air- 
craft timbers; balls for black powder grinding mill; 
battery separators; boat construction; cases for food, 
clothing, machinery, &c.; charcoal for gas respirators 
and explosives ; cordite trucks ; wireless masts ; dock- 
yard gates; machine gun slide rules; oars ; pontoons; 
prefabricated huts ; propellers ; ship's fittings, decking, 
masts, kc.; shuttles; woodmeal for explosives; wagon 
pcles, spokes, and felloes. 

Inquiries concerning the use and manufacture of 
timber for essential and other civil needs covered also 
about 50 materials, including: Activated charcoal; 
agricultural machinery ; air raid shelters-indoor and 
trench; ambulance stlretchers; butter boxes; coffin 
manufacture ; decking-bridge and wharf; fencing; 
fire doors ; flax-spinning bobbins ; handles-axe, 
hammer, anid pick; laminated wooden constructions; 
matches ; picking sticks ; pike poles ; printers' blocks ; 
railvi-ay carriages ; scaffold planks ; sluice gate runners ; 
woodwool; wooden stoppers as cork substitutes. 

Information was aIso given on a wide variety of 
queries such as: substitutes for cork for insulation 
purposes ; the nailing of Australian hardwoods ; the 
briquetting of woodwaste and charcoal; the use of saw- 
dust for drying and metal parts; calorific 
value of wood; the disposal of shavings, sawdust, &c.; 
the marking of green timber; huon pine oil; eucalyptus 
oil; use of lawyer cane in lieu of imported canes; saw- 
mill layout and speeds of circular saws; staining of 
timbers. 

( i i )  Grading of Australian Timbers and Preparation 
of Standards.-The secretarial work of the Timber Sec- 
tional Committee of the Standards Association of 
Australia was continued and one meeting of the Timber 
Sectional Conimittee held in  Sydney was attended. 

The issuing of A.S. No. ( E )  0.54--Sawn and 
Hewn S t ~ ~ ~ c t u r a l  Timbers as an Australia11 emer- 
gericy standard, constituted the most important 
progress achieved during the year. This has provided 
a raluable basis on which large timber structures for 
defence and other essential purposes have been designed, 
and i t  has been extensively used by Au~tral ian Govern- 
ment Departments, illc Allied Works ('ouncil, and the 
T7nited States Arrlly engineers. Ot21cr' drafts and 
standards prepared and/or revised during the year 
included those for milled lining and u-catherboards, 
unseasoned dressing quality sawn timber and doors. 

Assistance has been given in  the preparation of 
specifications for veneer and saw logs, aircraft timbers, 
veneers and plywood, and timbers for various pnr- 
poses. Inspections were made of parcels of flooring 
and building timber, and advice was tendered to 
inspectors, clerk5 of works, and others on the major 
points to observe in inspecting timbers for variouis 
purposes. 

(iii) Substitution of Australian for Imported 
Timbers.--Further reductionb in imports caused by 
Customs regulations and shortage of shipping space, 
increaqed demands ovcneas, aud war conditions in the 
Far  East and Pacific zones caused even greater 
dependence on Australian timbers instead of imported 
timbers. During the year reconimenclations were made 
for the use of Australian timbers instead of ash, aspen, 
balsa, Baltic timbers, beech, birch, box, dogwood, 
Douglas fir, elm, geenheart, hemlock, hickory, lauan, 
mahogany, maple, oak, persimnion, Port Orford cedar, 
retlwood, southern cypress, southern yello~r pine, sugar 
pine, teak, walnut, western yellow pine, western red 
cedar. 

(iv) Rewm'ting of flpecifications.-Specifications for 
many wooden articles or components of articles have 
been rewritten to meet Australian conditions. I n  some 
instances this was relatively a simple matter, as the 
suggestion that one or more Australian timbers would 
be suitable if properly seasoned and selected to suit 

the particular purpose was all that was necessary. I n  
others, the position was more complicated, and modi- 
fications of size and construction were necessary for 
economy reasons or to enable the use of Australian 
trade sizes and existing plant. The use of laminated, %* 
instead of solid, members was suggested and adopted 
in some instances. 

(v) Ship and Boatbuilding.-Shipbuilding yards 
were visited, and numeroys contacts TT-ere made with 
the Ship Constructors Branch, Department of the * 
Navy, and the Directorate of Technical Services, 
Department of Air, in connexion with ship and boat- 
building programmes. 

That phase of flax processing to which most atten- 
tion has been directed is r e t ~ t i n ~ .  I n  water retting, 
small-scale studies have been made of various types 
of ret, including the so-called " channel" or continuous 
retting, and of various factors which influence retting, 
such as temperature, temperature change, amount of 
dilution, and the ratio of straw to water. Operations 
at two new conir~iercial water retteries, constructed by 
the Flax Production Committee, were commenced dur- 
ing the year. For the first few weeks both of these 
were controlled by officers of the Ilivision of Forest 
Products, and during this time, technical officers of 
the Committee were trained to take charge. 

Further work has been carried out on the method 
of determining the rate at which \$later retting is 
proceeding by measuring changes in the buffer capacity 
of tllc liquor. The value of such tests in indicating 
the progress of a ret bas been demo~~strated for both 
conimercial and experimental tanks. *I iiumber of 
.an~ples of water from various sources have been 
exa1ninr.d to determine their suitability for water 
retting. Tests hare been made to determine the 
biological oxygen demand of the effluent from water 
retterie~ and t l ~ e  likely effect on the aquatic life of .* 
any strearn into which it may be discharged. 

(2onsiderable ad~arices hare been made with chemical 
retting, and spinning tests on fibre produced by sevcral 
of the processes under consideration have given very i 

sati-factory results. A design has been prepared for 
a pilot plant which it is hoped to have installed at 
oile of the flax mills during the next few montl~i. Dew 
reiting has received sollie attention, particularly the 
poisibility of dew retting in racks to conserve the area 
normally required for spreading and to place the 
process under some degree of control, but these tests 
uere not succeqsful. I)ew retting tests at three mills 
were carried out to conipare sumnier with autumn 
retting. 

Co-operation has been extended to the Victorian, 
South ilustralian, Tasmanian, Western ,2ustralian, and 
il'mv South Wale. State Ucpartments of Agriculture 
and tllc Waite Institute, Adelaide, by retting the straw 
and evaluating the fibre from their flax field trials. 
These trials il~clude rate of seeding, time of sowing, 
tirue of Ilarvesting, and fertilizers as n~ell as variety 
trials. I n  a recent inve-tigation of the maturity at  
time of harvesting, an analpis was also made of the 
yield and quality of the oil in the seed. 

The artificial drying of  rater-retted straw is being 
investigated at the two flax mills now equipped with 
full-size dryers. Prelinlinary tests of the e!fect of 
drying with and without preliminary rolIing have 
failed to show any appreciable effect on the yield or 
spinning quality of the fibre, but further work on 'b 

this subject has been planned. A model scutching 
machine has been made and used to study the action 
of the blades in cleaning the straw. A stroboscope 
has been used in making these tests, and from the 
results certain suggestions have been put forward 
which i t  is confidently expected will result in an 



appreciable increase in line fibre yield. Tow cleaning 
experiments have been made to determine the value of 
various methods suggested from time to time. Physical 
and chemical tests for fibre evaluation have been 
devcxloped and some of these are now extensively used. 
I n  certain cases, actual spinning tests are made to 
coniirm laboratory fibre tests. 

The shortage of fibres in general to-day has resulted 
in many substitutes being suggested. Samples of 
different plants which are thought to have possible 
fibre value frequenotly arrive at the laboratory for 
evaluation. I n  each case, a careful study is made of 
the fibre, of methods of extracting it, of any possible 
uses, and of the quantity of ram material avail- 
able. One plant being examined at present, namely, 
I yenm lobuta, rnay have considerable value as a jute 
aubbtitute. 

V I I I .  FOOD PRESERVATION INVESTIGA- 
TIONS.  

1. GEKERAL. 
The re-organization of the work of the Division of 

Food Preservation and Transport has been completed, 
and all its officers are now engaged on problems of 
direct importance in the war effort. Most of the 
inve-tigators are engaged on problems relating either 
to the canning or drying of foodstuffs, and inany 
investigations on cold storage have been temporarily 
abandoned. 

Close liaisdn with food supply officers of the fight- 
ing forces and of the Department of Supply and 
Development has been maintained, particularly through 
the Scientific Advisory Committee (Foodstuffs) of 
the Australian Food Council. The Substitute Con- 
tainers Commitatee of the Tinplate Board, to which 
this Division sends a representative, has referred a 
number of problems to the l?ivision for investigation. 
By such co-operation, a close study can be made of 
the changing needs of the fighting forces and the 
necessary experimental investigations can be com- 
menced with the minimum delay. The Division has 

* co-operated with the Department of Supply and 
1)eveloprncnt in drawing up, or revising, many specifi- 
cations for proce~sed foodstuffs. Several surveys of 
food processing plants have also beell carried out on 
behalf of Ihii: llepartment. 

As there are no courses of instruction available on 
the canning and drying of vegetableb, lack of technical 
kno~vledge on the part of departnielztal ;nhpectors 
examining these foodstuffs has been a berious handicap. 
Conseqnently, at  the request of the Scientific Advisory 
Committre (Foodsti~ffs), a short, intensive course on 
the fundamental and practical aspects of the canning 
and drying of vegetables was given by the Division's 
officers to selected inspectors of the Ijepartment of 
Commerce at the Bomebush laboratory. This venture 
proved very si~cccssful, and further iilstructional 
co~lrses are IikeIy to be held. 

An additional laboratory has been built a t  Home- 
bush, and it is being shared by the canning and fruit 
proceving staffs. Extensive mecbailical equipment 
for the coating of fruit has been installed in  this 

I laboratory, and i t  %-ill now be possible tto carry out 
con~nlercial scale tests on this new method of preser- 
vation. 

Owing to the need for concentrating solely on . problems of iillportance in the war effort, ithe fruit 
storage investigations at the Government Cool Stores, 
Melbourne, have been temporarily abandoned, and the 
investigator has been transferred to more urgent work 
on the drying of vegeltables. I t  is hoped that these 
fruit storage experiments, carri.ed out in co-operation 
with the TTictorian Department of Agriculture, will 
be resumed later. 

2. MEAT INVESTIGATIONS (BRISBANE) . 
( i )  General.-With the continuation of the war, 

this laboratory has given increased technical assist- 
ance to many branches of the food industry, involving 
adrice, and often some investigation on problems of 
refrigeration, packaging, and transport. Close liaison 
has been established with the Deputy Controller of 
Foodstuffs of the Department of Supply and Develop- 
ment. 

( i i)  Buildi71gs and Equipment.-To meet the need 
for increased laboratory space, and to provide a more 
adequate supply of electricity, the Queensland Meat 
Industry Btoard carried out and met the cost of the 
necessary alterations and additions. A pilot plant, of 
special design, for studies on the dehydration of 
foodstuffs has been installed. Initially, i t  is being 
used for investigations on the drying of beef. 

(iii) Frozen Packaged Boneless Beef.-Ilepoats on 
the first experimental shipment to Great Britain have 
been received, and they indicate that the beef arrived 
in excrllent condition, while the " drip " was not ex- 
cessive despite the numerous cut surfaces and relatively 
slow freezing. The out-turn of the second shipment 
late in 1041 was also very satisfactory. For both 
shipments, the only adverse criticism concerned what 
was regarded as the excessive weight of the containers. 
The over-all stowage density on shipboard was approxi- 
mately that of boneless beef in bags, and the saving 
in space as against quarter beef was about 30 to 40 
per cent. Further precise experimental data are re- 
quired, particularly on the rate of temperature reduc- 
tion of the packaged beef during freezing. This 
information is needed as a guide to the best methods 
of stacking, to ensure optimum conditions of initial 
temperature reduction immediately after packing. 

(iv) Interstate Chilled Beef Consignmmts.-Action 
has been taken by the railway authorities to give 
effect to the Ilivision's recommendations concerning 
the desirable procedures for the reduction in deteriora- 
tion of chilled beef sent by rail from Queensland 40 
the southern Stabes. 

(v) The Ripening of Beef.-Investigations on the 
ripening of beef at elevated temperatures were carried 
out early in the period under review. Three series 
of experiments were c a r r i ~ d  out. Left hindquarters 
were stored for two to four days at  60' F. and 87 
per cent. relative humidity, with a small constant 
air flow, while the control quarters (rights) were 
stored at 32' F. and 95 per cent. relative humidity. 
Determinations were made of weight losses, surface 
moisture content, microbial proliferation, and " bloom " 
as a function of the physical conditions of storage. 
The results obtained aere  such as to encourage further 
work when more urgent " war-time " problems no 
longer occupy the whole attention of the laboratory. 

(vi) Packaging of Ox Eidne?ys and Ox Livers.-At 
the request of the Queensland Meat Industry Board, 
extensive investigations have been carried out with the 
object of effecting improvements in the packaging of 
these edible offals for prolonged storage in the frozen 
condition. The experiments have not been completed, 
but the results so far obtained indicate that one method 
evolved in the course of the experiments is very 
satisfactory and cheaper than existing methods. No 
" freezer burn " occurs up to eight months' storage, 
and after fourteen months only very small, isolated 
spots. 

(vii) Moisture Content of Meat Extracts.-An 
accurate method for determining moisture content 
within a few minutes has been evolved; it is based 
on the relationship between the moisture content and 
the ~pecific gravitg of the dilnted extract. This method 
is proving of considerable value to meat-canning estab- 
lishments, because i t  enables the operator to decide 
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rapidly t l ~ e  esact time wheh a batch should be finished has Lecn c a l l ~ d  upoa to sol\r~. Many *equests llave 
off, and it elimiilates ally need for re-treating finished been received for complete instructiorls in tile canning . 
extracts to adjust the moisture content. of certain vegetables, and a comprehensive series of 

recommended procedures has been drawn up for dis- 
3. PRESERVATION OF FISH. tribution. 

( i )  Freesing and Cold Storage of Fish.-A large- I n  addition to general problems, a special ~ rob le rn  
scale experiment with sea mullet in which the body early arose in that i t  became apparent that most Aus- 
oil coiltel~t lvas less than 2 Per eent. indicated that tl'alial canned regt>tables shoveil very poor retention 
the storage life i n  the frozen state was co i~s ide rab l~  of the natural nutrients of the fresh vegetables, par- 
longer than that  of similar fish in which the oil ticularly vitamin C. This Division undertook a broad 
colltrllt 5 per cent. &fullet shoTvcd less investigation into thc effect of eac.11 step in  the cannii~g 

c. 

telzdency than deep-sea flathead to the development PrOcem 011 the loss of vitamin C from canned vegetables, 
of " dryness " and toughness in texture during frozen 'rhe green leafy vegetables cabbage and silver beet, 
storage under similar conditions. being rich in r i t a i ~ ~ i n  C, mere specially studied. The 

(i i)  Spoilage of #ha& Flesh.-In conjunction with process of blanching was found to cause the greatest ... : 

the ~ ) i ~ i ~ i ~ ~  of ljysheries, some T,relimillary work has loses of vitamill (', ant1 variations in  this proces~ were 

beell the spoilage of edible flesh which i11rt.i-tigatetI ill the laboratory and in cornil~ercial can- 
is nlarketrd as n.hite fisll ill T'ictoria. Shark flesh was ncriea. At present a blai~ching treatment consisting of 

found to become inedible owing to the development of three minutes in steam is recommended as causing 

ammonia before there was any measurable production ~ ~ l i i ~ i n ~ a l  losses while cnsuril~g a cani~eil protluct of 

of trin~ethylamine, the bacterial end-product which is satisfactory quality. This project of bringing about 

niainly rcspollsible for the " fishy " off-flarours in most general impro~c.ment in the nutritive value of canned 

species of sea fish stored in  the unfrozen state. foods is being actively continued. 2 

The threatened shortage of tinplate prompted a move 
(i i i)  h'moke Q u r h 7  of B'ish.-Fairl;y definite indica- to i,,crea.e the weigllts of vegetables filled into calls. 

ticnq of the upper limits of tenlperat~lre alld hllmidityv yllis rlcccssitale~ a large llulrlber of Ptlldies on heat 
for the successful curing of sea mullet and l,elletration in,to vegetable packs. As a of these 
salnlon have been obtained. These limits for Australian St,l(iieS i t  llas be(,ll ljOSsible to  indica,te safe processes 
\alnlol1 are not very different from those reported for  different filled ureigllts of vegetables to 
~ r i t i s h  and ~ a n a d i a l l  fish, but ~ i t h  sea mullet i t  set nlaximunl filletl meiglits for  certain p roduc t ,  having 
appears that consirlcrably higher tcmpelbatnres rnay ,.c,gard to the keeping quality, appearance, and flavour 
safely be usetd. of the final p~,otluct. Lyc peeling of carrots an<! 

(iv) Rtfrigeratio~l i n  fhp Fishinq Tndtlstr~.-A potatoes was inreetigatecl and satisfactory procedures b 
c*ircular ( S o .  4-1') entitled " Xotes oil the 12pplication tletermined. 
of Iiefrigeratioli to the Australiail Fishing Illdustry" (iii) J lent  Cannirbg.-The canning of bacon rashers 
has been published and circulated amongst people llris beell a major investigation. The type of spoilage 
engaged in tlic catcl~ing, proce=sing, and distribution occurring in product is described in this report 
of fish. under " canning bacteriology ". The problem has. been 

4. CANXIKG INVE~TIOATIONS. to give canned bacon a heat treatment adequate to 
( i )  ~ ~ ~ ~ ~ ~ l . - ~ ~ r i ~ ~  the year the can- ~ ~ e ~ e n t  spoilage and yet llot as severe as to d e s t r 0 ~  

ning investigations have been co-ordinated and greatly the quality of the pack, particularly in relation to the 
The officers of the Canning Section have texture and form of the rashers. Heat penetration 

beerl called upon to assist the Controller, Defence t,fsts alld quality studies have been made on a large 
~ ~ ~ d ~ t ~ ~ f f ~ ,  in bringing about incrcascd of ~ ~ u n i b e r  of experimental packs without reaching a corn- 
~~n1le .d  foodstuffs, particularly vegetables, in Australia. plcte!~ ~ a t i s f a ~ t ~ r ~  solution to this problem. The work 

The defence authorities and individual canners have 1s bell% continued. 
qubrnitted to the laboratory for examination and report -In occurrence of black staining in canned corned 
:i large llumber of cases of spoilage in commercial beef anti mutton was studied and means for its preven- 
canlied foods, including potatoes, cabbage, beetroot, tion bg a reduced heat treatment were discovered. The 
bacoll rasllers, sausages, corned beef, meat and vege- 1)irision has tested approsimatcly 4.3 commercial can 
table ration,. pineapple, and jams. I11 all these the lacquers from the point of view of their suitability as 
cans? of spoilage TT-as found and positive steps were internal linihgs for sausage ram.  A small number 
taken to asiist the manufacturers to avoid furtiler out- of the lacquers gave satisfactory perforn~ances in 
brealcs. I t  was frequently found that the spoilage was sausage cam and they have been recommended to the 
caused by leaky cans, and the laboratory has devoted trade. 
coasidcrable attention to the incchanical examination A11 assignment to  increase the vitamin C content of 
of can seams and to the correct adjustment of can- Meat and Vegetable Ration was successftllly under- 
sealing machines. taken. An appetizing ration was prepared having 

,Is a result of  negotiation^, following the Lease-Lend approximately thrccx t in~cs  the T itamin C' content of 
agreements, the Division has established a liaison with the standard ration. 
the National Canners' Association of America for the (iv) Cofitainer Investigations.-The shortage of tin- 
exchange of information on all aspects of callning. plate has prompted in ten~ive  investigations into sub- 
Already a considerable amount of technical assistance stitute materials for the mannfacture of foodstuff con- 
has been given by the research staff of the American tainers. B small-scale test on the use of lacquered 
body. bonderized black-plate containers for processed foods 

On the experimental side, canning investigations ii~clicated that such containers will probably be suitable 
have been facilitated by the installation of a high- for some meat products and the less acid vegetables, 
pressure retort, equipped with an automatic tcnlPera- but 11,t suit:lble for more acid foodstuffs. The Section 
ture controller and also provided with means for PO-operated in t a t s  of mild steel drums coated inter- 
rotating the cans during the sterilization process. nally with beeswax as containers for honey. Over a 

( i i)  tTegetable Calzning.--Vegetable canning was the shcrt etorage period the colltaillers gave all entirely 
least-dercloped brancIl of the Australian canning in- satisfactory performance. The tinplate industry in 
dustry prior to the n7ar. The great expansion i n  the Uniteil States of America has commenced the manu- 

canning has raised a large number of prob- facture of electrolytic tinplate l~aving a mllch lighter 
lems ill general canning technology which this Division coating of tin than hotdipped tinplate, I n  co-operation 

- -- -- - - - - - 



tvitll local canners, tlie Diviaion is condncting tests 
of the serviceability of electrolytic tinplate-containers 
for a complete range of canned foods. 

(v) illiscel1aneozis.-,4t the request of the Depart- 
ment of the Army, the production of a compressed cake 
of dried frnitq and nuts %as  inrestigated. A formula 
mas devised for the production of a suitable cake of 
low water content, and commercial products based on 
this formula are  LOW i11(.0rporateti in the emergency 

1 rations of the Australian armed forces. The protluctiox~ 
of a substitute for coffee u7a.i undertaken, folloxvir~g 
many reque,sts, and a simple process has been evol~red, 
based on the roasting of whole wheat and glucose 

C 
syrup. A method of utilizing surplus wheat to produce 
a vitamin 131 rich wheat holier has been worked out. 

5. DRIED FOODSTUFFS. 
( i )  General.-Investigations undertaken during the 

year have been concerned with clriud meat, eggs, and 
vt~gett~hles. D i ~ ~ i n ~  the first six l~lonths of t11.g year 
the greater part of the time of t l ~ e  small staff available 
wasuderoted*to work on dried meat and eggs. The staff 
has hecn increa.cld t l~u ing  tlie past six montl~s, m:lking 
it possible to investigate some of the problcmr arising 
in the dehydratiol~ of vegetables. The co-operation of 
some rneml~c~rs of t l ~ e  staff of t h ~  C n i ~ - e r s i t ~  of Sydney 
has been of great assistance in certain phases of the 
tvork. 

( i i )  Dried Eggs.-The two main lines of work in 
this field have been the derelopinent of methods for the 
evaluatior~ of initial quality and the study of the 
storage life of a nrlrrlber of samples. Contr.ollcd tastilig 
tests hare  been used as tlie basis for the evaluation of 
the quality of both fresh and stored sample.. and it has 
hcen found that the iolilhility of the protein is closely 
related to the flavour score. I)uring the first febv 
months of commercial production of dried egg, a large 
number of samples collected by officers of thr Depart- 
ment of Comnierce were tested. More recently tlie pro- 
duction of dried egg in a milk-drying plant has been 
follomed. 

Storage experiments have been carried out on eight 
saml3lrs of dried ~ g g  prepared in four plants and writ11 
ratllrl cliffrrcnt c11ar:tct~ristics and hi,itory. Storagc 
temperatures used ranged from 50' to 98' F., with 
control samples at  10" F. Samples were packed in 
Ir~oth a i r  and nitrogen. These cbxljcrinients Lare shorvn 
that, in the case of a good sample held at  68' F., the 
changes taking place in six months are so small as to 
be of no practical impoitance and the prod~kct is still 
edible after ten n~on t l~s .  However, samples of only 
slightly inferior initial quality may deteriorate appre- 
ciably in four months at 68' F., depending on the 
conditions of preparation and the quality of the pulp 
used. All samples deteriorated rapidly a t  temperatures 
above 85" F., although here again !he charigr was more 
rapid in  the case of the poorer salnples. Even a very 
good sample was inedible after two months at 85' F. 
Tllroughout thia ~vork no appreciable difference could 
be detected between samples stored in ail* or nitrogen. 

( i i i)  Dried Meat.-Samples from varions sources 
have been exanlined and a system of tasting scores 
worked out. I n  the case of the dried meat i t  has been 
found necessary to rely almost entirely on tasting tests 
for the evaluation of quality. iln estrlisire storagc 
experiment investigating the effects of f a t  content, tem- 
perature, gas-packing, and blocking over a period of 
tell monthc is alrliost complete. I t  has been found 
that the products changed very little when stored in 
air  for six months at  68' F. and mere still quite 
~)aI:~table after eight months. There was less deteriora- 
tion in the saiilples packed in nitrogen or conipressed 
into blocks, but i t  is not possible to predict the increase 
in storage life with any exactness. One unexpected 

result lias been the marked deterioration in  tlie flavour 
of salnples btored in air at 50' E. Samples stored at  
98' 3'. dereloped a slightly burnt flax-our but remained 
palatable for four to six months. ,I smaller experiment 
111 hich oat tiour n as incorl~orated iii the riiince bcforc 
drying has not yielded any definlite results. 

(iv) Dried l'egetab1es.-.In this field more work has 
been done on the preliminary processing and drying of 
tlie regetables than on the storage of the dried vege- 
;:ibles. \7cgetables studied hare  been potato, carrot, 
~):~rsliil). cabbage, and onion, and in less detail silrer 
bect, beetroot, sxvede turnips, and sweet peppers. Losses 
in  the ascorbic acid and carotene content of vegetables 
during blanching by different processes and during the 
subsrclilellt drying have been stndietl to determine tlle 
best ri~ethods for commercial practice. Work has also 
been done 011 processillg in  commercial plants. The 
tlried  products h a m  been studied with respect to mois- 
ture contenlt, vitamin content, poner of reconstitution, 
end palatability. Ex1)erinlents are in progress to 
detel.niii~e changes occurring during storage. 

( i )  Gen~m7.-Sonie alteration and expansioii of the 
actirities of this Section has occurred d~ i r ing  the year. 
111 the early part, egg iuvrstigations nT*clrc resumed a t  
Xlclbourne, xiid both there and at Sytlney these required 
the rll:ijor part of the investigators' time. Subsequently, 
problclns in tlie bacteriology of canning formed an 
ii~cl.~:lsilzg portion of thr  work in  hancl at  the Sytlney 
1al)or:ltorg. Ill+uch of the work on canned foods is of 
an ul.gc.ll1t nature, a11d extra .,taff lias bcen ellgaged to 
cope ~ i i o ~ e  cffcctivcly with the increased \.ohiliic of 
1vork. Studies on mould wastage in apples have been 
continued, but are now being rerluced in f a ~ o u r  of illore 
urgent I\ ork. 

( i i )  Egg Ir~vesti,yations,-(a) Cleaning and Storage 
Experirnerrls af ,Sydney and AlfelFo.zcrne.-In co-opera- 
tion with the Egg Producers' Co~lncil, investigations 011 

the storage of eggs Irere c*o~ltilluc~tl in fire Statci. This 
Division ylaiined the experiinents, which involved a 
heavy p~ogramnie of bacteriological xvork. I t  was 
reported last year that  tlic rnirro-flora of egg shells 
showred considerable changes in its constituent type after 
pasage of the egg.; over certain cleaning machines. The 
tr>cl~niqur> for t1lc.e determillations \\-as inlproved by 
r~iccllailical aids in washing the bacteria from the egg 
and by the addition to agar of small q~ilantities of 
( I r~s t a l  ~riolct \\liicah en1ablr.d an approxilnate deter- 
i n in~ t ion  of Gram-negatire backria to be obtained by 
the plate-count method. Determinations on the shells 
of several 11undi-ed eggs mere carried out and the results 
rsamillecl in relation to the wastage observed after 
itorage of the various treatment lots. 

The main conclusiol~ was that the wastage induced 
by cleaning 011 certain machii~es was due primarily to 
the rot-producing bacteria which the machines trans- 
ferred to eggs passed over them. S in~ i l a r  cleaning 
macliines which, due to their iiew colldition or effective 
cleaning and disinfection, carried only low numbers 
of bacteria did iiot enhance martage in ,eggs passed 
over them. The interchange of eggs and cleaning 
niachines on different farms has shown that the method 
of claaning, rather than the origiu o f  the tlggi, is tlie 
important factor which controls both wastage in  the 
stored eggs and the bacterial popnlation of the shells 
of tlle cleaned cxggs. The importance of other factors 
caontributing to bacterial spoilage has again been found 
to confirm previous experience. 

( b )  i l f  Xydney.-Experiments on the actual mecha- 
nism of infection welt: continued and considerable pro- 
gre.3~ has beel~  made. I t  is hoped that  these stndies 
will enable safer methods of cleaning to be devised. 
Detailed measurements on some physical factors in egg 



shell quality were made on eggs from the storage experi- 
ments. No significant relation between these measure- 
ments and the development of rotting could be 
demonstrated. 

(c) Egg Pulp  Bacteriology (at  Melbourne).-The 
dried whole egg now being produced in ilustralia is 
prepared from eggs which usually have been cleaned 
and often stored for some time. Rots are often 
nunicrous in such eggs and are rejected when the eggs 
are cracked. The bacterial content of commercial pulp 
produced from such eggs has often been high. When 
pulp is produced under carefully controlled conditions, 
to exclude eggs of doubtful quality, the bacterial con- 
tent of the pulp rises sharply with the number of eggs 
rejected. There is, therefore, a need for the bacterio- 
logical grading of pulp which has been prepared from 
stored eggs containing some rots. Experiments are 
now in progress in which it is hoped to develop a 
simple rapid method for the evaluation of the bacterio- 
logical quality of egg pulp under industrial conditions. 
Promising results have already been obtained with dye- 
reduction methods, and the methylene-blue method used 
for milk grading would be suitable for detecting 
inferior grades of pulp. The use of resazurin promises 
to be more rapid and somewhat better adapted for use 
with pulp of better quality. These investigations are 
proceeding, and i t  is hoped that an outline of suitable 
standard procedures for the industrial application of 
theze tests will shortly be available. 

(iii) Canning Bacteriology.-Work in this field is 
expanding rapidly, and already detailed bacteriological 
examination of some 130 cans representing twelve pro- 
ducts has been completed. Much of this work has been 
with spoiled commercial packs, and information has 
been forwarded to  other government departments or 
to the processors enabling the faults to be rectified. 
Other examinations have been of experimen'tal packs 
processed in the canning laboratory. A11 work is carried 
out in close co-operation with the Canning and Physics 
Section of the Division. 

The oalculation of adequate thermal processes for 
canned foods is carried out jointly with the Physics 
Section; this Section undertaking the necessary deter- 
minations of thermal death times of bacterial spores. 
The Department of Bacteriology, University of Sydney, 
is rendering valuable assistance by carrying out some 
of these determinations. 

Detailed work on the spoilage of canned bacon 
rashers has been in hand for some time. Spoilage in  
the products from several canfneries has been found to 
be caused by many different strains of Bacillus. They 
all reduce nitrate, are well adapted to grow in the high 
salt content of the bacon, and produce carbon dioxide 
from suitable sources such as the sugar used in curing. 
Owing to the variability in curing practice, bacons have 
bcen found to vary widely in respect of the concentra- 
tion of several of the curing ingredients. Some of these 
variations have a profound influence on the ability of 
the Bacillus strains to grow in  the can, and certain 
underprocessed material may remain commercially 
sterile or spoil onlly very slowly. Canning trials with 
bacon produced in experimental cures have helped to 
elucidate many of the factors involred and it is expected 
that useful information shortly will be available for 
those engaged in canning this product. 

The question of botulism in relation to canned foods 
is under consideration, and a bacteriologist from the 
veterinary staff of the New South Wales Department 
of Agriculture is being seconded for work on this 
problem. The importance of this health hazard cannot 
easily be overestimated, particularly as it is desirable to 
maintain processes at the minimum safe level in certain 
packs for defence requirements. 

(iv) Mould Wastage in Apples.-Surveys of the 
extent of mould wastage and the pathogens involved 

were continued with the 1941 crop. The 
pathogens continue to be spccies of G'loeospol-ium and 
I'enicillium. I t  is not pro~)oscd to continue these 
detailed surveys for the present. Of the control mea- 
sures tested last year the only successfui one was the 
use of Bordeaux spray ( 3  : 3 : 80) al~out ten days p i o r  
to picking. This gave a useful and significant control 
of (~loeosport~rrtt wahtage in Jonatl~all  apples from 
Batlow. An indication of coiltrol in  Delicious apples 
from the same district w:rs not significant. Inoculation 
by sprajing tno ~~latur i t ies  of Delicious apples from 
Hatlow with conidia of Gloeosporium had no effect on 
wastage by this fungus, irrespective of uhether the 
fruit had or had not previously heen partially clisin- 
fected by immersion in hypochlorite solutions. I n  
another experiment with Granny Sniith apples the use 
of liypochlorite dips failed to confirm overseas reports 
that this treatment would control wastage by 
PenicJliurn expnnsum. 

I n  conjunction with experiments on skin coatings for 
apples, nine different fungicides are being t.ested for 
their possible use as control agents. Each fungicide 
\\as used as a dip, prior to the application of the 
cn~ulsio~l, and also by direct incorporation in the 
emulsion. I t  is hoped that some treatments may prove 
effective in overcoming the increased mould attack 
\? hie11 sometimes follons the use of these emulsions. 

I n  co-operation with the Department of Botany, 
University of Sydney, studies of thc rate of growth of 
fungi inoculated into apples were carried out. One 
strain of Cloeospnriunt sp. and one of I'enicilliurn sp. 
\?-ere used, each in Delicious and Granny Smith apples 
from Batlow and Orange and btored both at 32' F. 
and 40' F. Measurements of the sate of radial advance 
of the fungi revealed considerable differences due to 
maturity, district, and variety. More mature fruit 
was generally more susceptible to invasion. Granny 
Smith fruit from both districts did not differ in sus- 
ceptibility, although Delicious fruit from Batlow 
allowed a greater rate of fungal advance. Differences 
due to variety, although often considerable, were not 
consistent for the two districts. This work is being 
continued this year and the experimental procedure 
modified to determine whether the resistance of the 
tissue to invasion is due primarily to physical or 
chemical factors. 

7. FRUIT STORAGE INVECITIQATIONCI. 
( i )  At Sydney (in co-operation with New South 

W7ales Department of Agriculture) ( a )  Apples.-Long 
term investigations on the various factors associated 
with the keeping quality of apples have been discon- 
tinued, and attention has been concentrated on the use 
of skin coatings for prolonging the storage life of fruit  
under the unrefrigerated storage conditions of the pack- 
ing shed. A thin protective film of oil or wax is placed 
011 the skin of fruit by immersing it in a solutioll of 
castor oil and den-axed shellac in alcohol (a nlethod 
suggested by Tomkins of the Low Temperature 
Research Station, Cambridge), or in a water base 
e~llulsion of oil or wax. The alcoholic solution dries 
rapidly and can be used for hand dipping fruit in the 
packing shed. Emulsions are more difficult to prepare 
as they have to be finely dispersed to give a bright and 
clear film on the fruit. They are slow drying and can 
only be used satisfactorily in packing sheds equipped 
with a dipping tank and hot air tunnel for drying the 
fruit. Skin coatings may induce alcoholic flavours and 
internal breakdown in very immature fruit, large fruit, 
or in fruit  from trees bearing light crops, especially 
if atmospheric temperatures are high when the fruit 
is being treated. Ho~vever, under conditions   rev ailing 
in the apple-growing districts of New South Wales and 
Tasmania, the later maturing varieties have given very 



satisfactory results. Experiments during the two pre- 
vious seasons have demonstrated the value of skin coat- 
ings for prolonging the storage life of apples in cool 
storage and under shed storage conditions. Fruit  
treated with skin coatings retains its fresh condition, 
flavour, and colotlr longer, is less wilted than ulltreated 
fruit, and can be stored at temperatures above the range 
at  111iich lo~v  temperature disorders dt3velop without 
reducing its availallle cool storage life. Thus, the 
incidence of bitter pit and the skin blemishes of 
Jonathan spot, lenticel, and late scald, which invariably 
re511lt from storage a t  higher temperatures, is 
markedly reduced by skin coatings. The ripening of 
fruit after removal from cool store to warmer atmo- 
spheric conditions is also delayed by treatment. The 
extension of storage life of many of the chief varieties 
g r o r n  in New South Wales and Tasmania has been of 
thc same order as that obtained by the less practicable 
method of gas storage. 

Commercial trials are being conducted in the 
various apple-growing districts of N e ~ v  South Wales, 
and quantities of Jonathan, Delicious, Granny Smith, 
Rome Beauty, and Democrat apples have been hand 
dipped in an alcoholic solution of castor oil and de- 
waxed shellac and stored in the packing shed. Smaller 
lots of Gran~ly Smith apples hare been treated with an 
enlnlsion of oil and wax with the object of using this 
coating to replace the imported oiled wrapping paper 
for controlling superficial scald. The results already 
obtained by treating Delicious apples with skin coat- 
ings have been very satisfactory. Considerable quan- 
tities of various varieties of apples are also being 
tseated in  Tasmania under the direction of officers 
from the Division of Plant Industry. Experiments 
with skin coatings on Jonathan apples grolyn in  Vic- 
toria are being carried out in  this laboratory and semi- 
commercial trials are being conducted by the State 
Departments of Agriculture in Western and South 
Aactralia. 

Considerable attention has been given to the pre- 
paration of emulsions of wax, oil, and mixtures of wax 
and oil, and in determining their effect on water loss 
from fruit and on the resistance of the fruit to the 
diflnqion of oxygen and carbon dioxide. Oil emulsions 
r r~ t r i c t  the diffusion of oxygen niore effectively and 
spread niore readily on the waxy surface of an apple 
than wax emulsions, but they give the fruit an un- 
attractive and oily appcarance. The incorporation of 
wax and shellac into an oil emulsion results in  a bright 
and attractive film, and the spreading power of a wax 
emulsion is considerably increased by using a mixture 
of three parts of wax and one part of mineral oil. The 
pr~parat ion of these mixtures is dependent on the 
hydrogen ion concentration of the emulsifying agent, 
and finely dispersed emulsions can be obtained with 
sodilnn carbonate and oleic acid. Emulsions containing 
paraffin wax can only be prepared in a finely dispersed 
state when waxes such as carnauba, lac, or beeswax 
containing hydrophilic groups in  the molecule are in- 
corporated. There is a very limited supply of these 
waxes in Australia, and the possibility of using wax 
extracted from sugar cane residues is being investigated. 
Emulsions of paraffin wax and sugar cane was have 
now been prepared. 

Experiments with emulsions have been carried out 
on a laboratory scale by dipping small quantities of 
fruit  and drying it on trays. There are, however, 
certain technical problems associated with waxing fruit 
commercially, and to aid in their solution a commerr- 
ing plant with dipping tanks and an air drying tunnel 
has now been installed in this laboratory. 

Certain fundamental work is being conducted on the 
effect of the thickness of various skin coatings in  rela- 
tion to the size, maturity, and the variety of fruit and 
the temperature of storage. Samples of fruit  are being 

esamined for was tag^ after definite intervals. The 
'lous t,ffect on the metabolism of Granny Smith and Delic' 

apples iq being investigated in conjunction with officers 
of the Botany Department of the University of Sydney 
by studying the changes in extc.riia1 respiration and in 
the cornposition of oxygen and carbon dioxide in the 
int~~rcellular spaces of the apple. 

r 7 lhere  is a very markccl temporary increase in the 
internal carbon dioxide concentration of fruit treated 
u i th  alcoholic solutions, but this does not occur when 
enluliion, arc2 used. This probably indicates that 
carbon dioxide diffuses throngh the continuous soap 
phase in which the wax of oil particles are dispersed. 
-211 coating, increase the resistance of the fruit to the 
d;ffusiolz of oxygen and the respiration rate is related 
to the internal oxygen concentration. Although the 
greatest reduction in internal oxygen concentration is 
obtained at  tllr highest temperature, the relation 
between temperature, internal oxygen concentration, 
and external respiration rate appears to be very 
complex. 

The rate of colouring in  both untreated and treated 
fruits is related to the internal oxygen concentration 
in the tissues and is marlcedly retarded by most skin 
coatings. 

( b )  Pea7s.-During the 1941 season, Packham, 
Rosc, and Winter. Cole pears mere stored at 30' and 
52" F. in air and at 32' F. in an atmosphere contain- 
ing 5 per cent. of carbon dioxide and 16 per cent. of 
oxygen. These varieties mere also treated with an 
cm~~lsion co~~taining 5 per cent. wax. The storage life 
of the Packhall1 variety was 44 months at  32' F., 58 
months at 30' F., a ~ d  64 months in gas storage. The 
Tl'inter Cole variety kept 49 months at 30' and 32' F. 
and 7 nlo~ltlls i11 gas storage. The Bosc variety which 
has given very unsatisfactory results during. thc pre- 
 ions spasons only ripened nornially when kept in gas 
storage and when treated with the wax emulsion. The 
storage life of the Bosc pear in both treatments was 
45 to 5 months. 

( G )  Chemical Investigations.-Dnring 1941, an 
investigation was carried out on the natural waxy 
coating of the Granny Smith apple, in order to dcter- 
mine its influence on gaseous exchange and 011 the 
response of the fruit to artificial \?-axing. With this 
object a large sample of dzied peelings was extracted 
with petroleum ether. The crude extract was separated 
by meansef  acetone into fractions: ( a )  a hard wax, 
melting at  62O~69' C., which appears to be similar to 
that isolated by other investigators and composed 
mainly of unsapollifiable material (hydrocarbons and 
highrr alcohols), and ( h )  a saponifiable oil, which 
solidifies at  about 50' C., and exhibits quite a con- 
siderablc degree of unsaturation (iodine value 66). 
During storage the amount of rther extract 
tended to increase, more particularly at  higher tem- 
peratures. There is evidence that the greatest increase 
is in the oily fraction, as the saponification ~ a h ~ e  of 
the piltroleum ether extract tends to increase during 
storage. These changes can be correlated approxi- 
mately ~ ~ i t h  changes in the resistance of the cuticle to 
gaseous exchange (calculated from measurements of 
respiration and internal atmosphfire). 

.\fter removal of the petroleum ether soluble 
material, the peelings were subqequcntly extracted with 
sulphuric ether. Thc amount of the second extract 
showcd little change during storage, and, in ripe apples, 
apprared to be mainly ursolic acid. Probably other 
substances are present at  as indicat.ed by 
changes in the saponification value during storage. 
Most of the work was done with extracts of dried 
peelings, in which the lipoid substances of the cuticle 
were contaminated with pigm.ents and other substances 
derived from the cells immediately beneath the cuticle. 



I t  was fuulld that the cnticular lipoids could be 
e~ t r ac t ed  fairly completely with little co~ltarnination 
by ( a )  extraction of whole intact apples with boiling 
petroleum ether, or ( b )  extraction of fresh uildried 
peelings with petroleum ether, or  (c)  separation and 
subsequent extraction of the cuticle after soakilzg the 
pc.cli11g in  dilute animonium oxalate solution for several 
clap.  The fit s t  rnethotl is by far  the rnost convelliellt 
and rapid. 

Extractions \\ere also carried out on artificially 
~vasc~ti apples, but the wllole of the added wax ma.. 
never recovered. consitlerablrb amount of time ~ v a s  
also devoted to routine chenlical allalyses of storeti 
frui t  ; and to deterr~~ination of alcohol and a e ~ t a l d ~ h y d e  
ill apples, i n  order tu corrclatr wit11 data obtained ill 
tlle studies on interlial atnlosphel,es. ,I prelimiriary 
iiir.c~stigutiol~ was canried out 011 tlic factors rclsponsible 
for develoyriicnt of bitterness in  orange juice aftt'r 
extraction. Eridence of redactiol~ of bitterness wa> 
obtaiiiecl by r t d u c ~ n g  the acidity (above p1-I 4). 

( i i )  . I t  ilfelbourne ( ir t  conjunction witlz the I'ic- 
toriarb Deparbment of Agriculture) .-(a) Apples 
(A i r  ,Ytortr{jr).-Jonathan9 were stored with right tenl- 
peraturr t~.ratm.t~nts, tlircae sizes, tlircc. ~liaturi t ic<,  aiitl 
three exarr~iliatioi~s being usc>d. Scald was severe only 
ill tllc secolld pick, where fruit  stored initially a t  32O F. 
or 36" 1.'. wa.: severely alfected, but that storetl initially 
a t  40' F. was free from this tiisorder. Breakclo~vn was 
fount1 in  all picks and was least serere in the f ru i t  
stored iilitially at 40" F. Jonat l~ai i  spot was severe 
in fruit  stored continuously a t  36' F. or higher, but 
was largely co~~tro l led  if the temperature was reduced 
to 32' F. at  tllr, mid of April or Nay .  The effect of 
incl~c~asrd storage temperature is thus to increase 
Jonatllan spot and decrease breakdown and scald. The 
r~ioyt satisfactory t e n ~ p ~ r a t u r e  trcatmcnt was 40" F. to 
the end 'of March, 36" F. during April and 32'F. 
thereafter. Br t~akdovn was most severe in the larger 
fruit  and spot in the smaller. Bitter pit ill tlic G ~ . a i ~ n y  
Smith  variety was increased by delay i n  storage and 
decreased by later picking. The incidence of pit also 
increased 11 it11 r i s i~ ig  storage temperatures. 

( B )  Apples ( G u s  Storuge).-Jonathan, Delicious, 
g i n g  Colr, Rome Beauty, Ilemocrat, Stewart, and 
( i~ , : lnny  Snlith varieticls nrere storrtl v i t h  fire carbon 
tliositlc treatments, the temperature being 36' F. until 
t l ~ r  end of AZl~ril, 34' during May, and 32' F. there- 
after. Onc cxanlinaiion was r11atlt1 in late Sovc r~~ber .  
f n  susceptible varieties (Jonathan,  Delicious, Stewart) 
there a very high incidence of breaktlo~vn, 
esperially a t  10 l'or cent. PO2. I n  other st,ilFons 
Sterva1.t hail given good results in gas storage. The 
breakdown this Peason was worst i n  the second pick. 
I t  is perhaps relevant that  the f ru i t  was very large 
(average 3 in.). Jonathan spot was, as i n  previous 
work, controlled by the gas treatments. I t  is possible 
tliat, as i n  tlie air  storage experiments, a higher storage 
ten~perature in the initial stages might control break- 
down, in urhich case gas storage for the Jonathan 
varieties u~oultl offer definite advantages. K ing  Cole 
kept excellently both in  air  and gas. This very attrac- 
tive red dessert vaniety is  a much b ~ t t e r  storage apple 
rlian the Jonathan hut is not as yet widely grown. 
Delicious kept badly both i n  air  and gas, wastage from 
breakdown and rnol~ld being high. Rome Beauty 
showed little ~ ~ a s t e  in any treatment hut the condition 
of the gas-stored f ru i t  was superior. Democrat gave 
tlxcellent results i n  all gas treatmehts. Gas-stored 
Qrallny Srnitll frui ts  urrre i n  marketllp hrtter condition 
than the air-stored controls, and bitter pit was much 
rednced. Snperfirial scald was ~evere  i n  the first pick 
gas-qtored frnit,  even with oil r r a p s ,  althouzh these 
rontrolled it in air. 

(c )  Wa.ring Experi?,z~nts.-Waxing with a castor 
oil-shellac mixture eliminated Jonathan spot but  

increased niould in this variety arid also in Rome 
Beauty, Democrat, a i d  Delicious. No difference from 
the controls v a s  fount1 with Stewart or King Cole. 
P i t  was much reduced in  Granny Smith. Waxing 
inhibited colour changes in Granny Smith eTren after 
luolonged storage a t  60' F. 

(d) Pews.-Gas-stored pears gave much increased 
life i n  the early varieties, Williams, Bosc, Packham, 
Inlt little in the late varieties Winter Eelis  and Winter 
Cole. 

(e )  P~trchcs.-Spectacl~lar increases in  storage life 
were obtained by holding the fruit  for three days a t  
60°F .  before transfer to 32' F., the results being con- 
sistent fur all varieties tested (Zerbe, Smith, Millicent, 
C'atherilie A4111ie, Late Cra \ r for~l ) .  These results have 
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been confirmed ill the 1942 season. A storage life of 
7-10 weeks is now possible with t h ~ s e  varieties. 

( f )  Yl/1ms.--F1.nit was picked rather immature and 
tlelaSed storage cxperimcnts on tlie saime lines as for 
the ~'eaclie.; carried out. Greengage ripened success- 
fully in all treatments, Cole's Golden Gage did best 
174th imlnediate .;torage, and Pre.iilcnt, Grant1 I>uke, 
Satsnma, ant1 Jefferson failed to  ripen in  any of the 
tre:ttrr~ents, though they could be held i n  good cooking 
condition for sc~veral merks. I n  1943 tlie plnrns .I\('I.~' 

gircn longrr tlelays before cool storing, and six days' 
drlav a t  iiOO F .  gaur c~ns i t l e r ab l ,~  increased storage 
life with King Billy, Sutcnn~n, and Grant1 Duke, bnt 
r e d ~ ~ c e d  the storage life of President and Cole's Golden 
Gagc. Tl~ese  two va~,iebic* are juicier than the others, 
thongh still firm, at the picking inaturity and it seelns 
tliat delaywl storage only allows them to b t ~ o ~ n e  over- 
r i ~ e .  * 

( 9 )  Ordnges.-Wasl~ington Navels were treated with 
a number of wax?., but nonc v a s  found to give any 
adrantage over the controlq. 

( h )  Lemons.--Five caee units were sweated a t  70°F. 
for one and two weeks and subse(~ueni1y stored a t  40') 1 

45O, and 50° F., together with controls storetl ilnme- 
diately a t  each of there temperatures. Both s~vea t i~ lg  
treatments gave si11,ilar results, being much better than 
the controls. At 40' F. the control f ru i t  showed 40 4 

per cent. mould after  three n~ontlis and 94 per cent. 
after four months' storage, the corresponding figures 
for the swrated fruit  being B per cent. and 18  per cent. 
Similar ~ c s u l t s  ve re  o1)tainrtl at the ntlicr two ~ C I K L -  

peratures, but the amoullt of n~ou ld  in the controls 
was qomewhat less, although still much higher than  in 
the s~watctl  frnit,  except at the fonr month csamina- 
tion of the f ru i t  a t  50° F. vhere  mould was high in  
all treatments. 

( i )  Nr(t/)~s.-Tlie main experiment was a continua- 
tion of earlier work on the control of mould in  storage 
by various chemical treatments of the packing 
matrrials, using the val-iebic? Gordo, Purple  Cornicholl, 

.JTaltham Cross, Ohanez, and Black hfalage. A small 
experiment indicated that  rice hulls, an  Australian 
j~o(111c.t availa1)lt~ in large quantities a t  l o ~ v  cost, pro- 
vide a satisfactory substitute for thc cork previously 
11set1 ill the packing cf export grapes. The  only treat- 
ments giving satisfactory and consistent control of 
mould attack were those 11sing cork which had been 
y r a y e d  with iodine. This treatment has given very 
satiqfactory results orer  a nuunhcr of seaqons, but its 
practical application seems unhikely owing to the high 
cost and the difficulties of applying the treatment in 
the packing shcd. 
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8. FRUIT PRODUCTS IN\~ESTIGATIONS. 
( 1 )  Fmit  Juice$.-Considerable activity in  the pro- 

duction of fruit  jitire concentrate4 ha7 occurred dnring 
thc. ycar. This TI-ork mas inatle possible by the installa- 
tion of an  i m ~ ~ r o v e d  t rpe  of vacuum concentrator 
de.;igned on the heat-pdmp principle and by the acquisi- 
tion on loan of a small steam-jaclreted vacuum pan, 



The demand b,v the defence services for citrits juices 
for anti- .~orbutic purpobes has cansed a sudden expan- 
sion in  the production of pure citrus juices. The 
Division has given direct assistance to the industry in  
achiering a greatly increased output of good quality, 
deaerated, and pasteurized citrus juices retaining a 
high content of r i t a n ~ i n  C. Attempts to prepare 
JVashington Navel juice free from bitterness have not 
bee11 entirely success~ful, but tl.ie difficulty has been 
avoided by protluoing a palatable beverage from 
blenrled 31Tashington Save l  and grapefruit juices. The 
posai7r)ilities of using citrus juice concentrates as rich 
~ o u r c ~ ~ s  of v i t an~ in  C were investigated. Orange juice 
concentrates of satisfactory quality and retaining 
50-90 pela cent. of the original vitartlin C were prepared 
in both the concentrator and the vacuum pan. Open 
pan concentration yielded a concentrate lryss satisfac- 
tory in palatability and vitarnin C content. 
. Investigations on the procc.;iing of apple juices were 
~wlztiln~c[l with the varieties Jonathan,  C;rnnny Smith, 
Delicious, Scarlet, Rome I3cautg) and ,llfri\ton. 
l'iirtic~rlar attelltion mas given to the problems of 
apple juice clarification, concentration, rnoultl control, 
and Boehi tank storage. Freqhly pressed juices of 
several varictit.s were successfully stored by tlie latter 
method, i.e., in stainless steel tanks a t  a temperature 
of 40" F. and nndel. a high pressure of calclron diouide. 

Owing to the cliffici~lty in obtaining comnlercial pre- 
parations of pectolyying enzymes, the gelatin-tannin 
rnethod of juice clarification was t h o r o i ~ g l ~ l ~  inresti- 
gated. This method was satisfactorily applied to 
~ i u c e s  from scvcral raricties. 'I'he rlarified juices gave 
satisfactory concentrates, free from gel formation, when 
pvapornted in  the vacuum concentrator. B y  adding 
back the condensed ester to the cold concentrate a pro- 
duct of improved apple flavour and aroma was 
obtained. 

The regular testing of apple juices and ciders under 
the Australian Apple and Pea r  Board Certification 
Scheme has continued throughout the year. There 
are now 18 apple beverages, from five States, which 
bear the se,al of approval. The  standard of quality of 
many of these products has been raised by direct 
technical assistance given to  the manufacturers. 
Investigations on other f ru i t  juices, illeluding prune 
itlice, pintapple juict, ant1 tomato juice ha rc  bcen on 
a reduced scale owing to the pressure of war-time 
problems. 

( i i )  Products Rich in Vitamin C.-The importance 
of developing adequate sources of supply of vitamin C 
led to the investigation of certair~ f r i ~ i t  productcl known 
to be rich soilrces of vitamin C. Of special interest 
in this connexion wcre extracts prepared from rose 
hips. Rose hips collected from a number of arcacl i n  
the eastern States hacl vitamin C contents ranging from 
300 to 800 mg. per 100 g., the higher values being 
aqsociated with hips from Southern Tasmania. 
Extracts and concentrates, containing up to 1200 mg. 
per 100 g. vitamin C, were prepared from the hips and 
were sucre~sfully incorporated in  such product.. as jam, 
tolnato sonp, tonlato sauce, and baked beanr in  tomato 
sauce. Commercial canned blackcurrants and black- 
currant juices had vitamin C contents of the order of 
150 mg. per 100 g. Tt macl also fonnd possible to 
prepare a concentrated aqueous extract of passion-fruit 
skins tvhich a t  present are not utilized in  any way. 
'I'llrl extract contained 100-150 mg. per 100 g. itamin 
C, and attempts are being made to  incorporate i t  
sncce.~sfnlly in certain food ~ roduc t s .  

9. PHYSICAL INVESTIQATIONB. 
( i )  Cieneru1.-As in previous years, a large propor- 

tion of the t i n ~ e  of the Physics Section has been dcroted 
to the inaiilte~la~lce and nmning of mechanical equip- 
ment, the design and construct1011 of apparatus, the 

statistical analysis of experimental results, and the  
tle+ign of experiments, and to col laboralioli with other 
sections on various problerns. 

( i i )  Tl'rrrpping and Packaging Materials.-Many 
additional n rapping materials and packages have been 
tested for permeability to water vapour. Wi th  a 
number of containers the relative impo~tance  of vari- 
ouy likely pall~cl for water vapour transfer have been 
investigatcltl. A direct tast of the suitability of a 
nunlber of uontainera, of nlaterials other than tinplate, 
for t l ~ o  storage of various drichd foodstuffs under 
tropical contlitions has been carried out, and a sum- 
nlary of the ~ e s u l t s  llas been submitted to the Substitute 
Containers Coninlittee of the 'I'inplate Board. Tests 
for the tainting of various dried  foodstuff^ by packag- 
ing materials themselves, or  by the penetratioll of taint  
protluciiig substai~ceb through the packaging materials, 
have also been carrietl out. 

( i i i )  lYilfing of Fruits.--A few further tests with 
oranges 11:i~e sliow11 that  the difference;, in the direct 
cflect on rates of water loss of different processing 
n~nchinez; is very large, varying in  fact from an  effect 
of little practical iniportance to one that  is so large 
that  the cffects of detcrgcnts are almost completely 
masked. 111 co-operation with the Griffith Irr igation 
Research Station, measurenients werc made of the 
weight losses in apricots bc1t~L7;.ce~~ the tirnc of picking 
ailti loading on the train ancl (luring the rail journey to  
Sydney. Some measuron~ents of tlie rate of evapora- 
tion under constant contlitions mere also made in the 
laboratory. 

(iv) Cooling of Wet Uody.-Some further measure- 
ments a i d  calc.ulations have heen madc bnt more urgent 
jobs hare  delayed work on this project. 

(v) Cunni~lg Problems.-In order to estimate ade- 
quate heat 1)rocessc.b for a nuniber of vegetable and 
meat packs which have recently been introduced in  
ilustralia, rates of heat penetration have been 
men,lired using a thermo-couple system. With many 
of the vegetables the effect of put-in weight has been 
in the main subject for investigation. Most of the 
measurements ha\-c. bcen carried out in a small retort 
i n  the laboratory, but measurements have also been 
made on a number of packs in commercial canneries. 

( r i )  Dch?jdrnf ion of E7ooclaf~rffs.-b luhoratory size 
drier using recirculated hot air  has been constructed 
and used for obtaining data on the drying of vegetables 
ant1 aI..o meat. 'I'hr data ol~iained ha rc  been 11sed in  
designing dohyclrators for coninlercial operation. Some 
teats on t h ~  drying of ~ ~ e g e t a b l ~ s  have been carrier1 out 
on cornrnercial and qerni-comrncrcial drying tul~nels of 
the coi~ntcrflow type. A small roto-louvre drier has 
been constructed in the laboratory and found useful for 
drying ~ o m c  products. particlllarly applc rings. 

IX. FIS'ETRRIES INVESTTGATTONS 

During the past year the preliminary examination 
of most of the south-east .lustralian area, with refer- 
ence to possiblr. devt,lopment of pelagic fisheries, was 
concluded, althouqh final tests i n  tuna-seining by 
?killed personnel are desira1)le when this is possible. 
Arrangements for slmh tests were nullified by war 
derclopments. Pole-fishin6 for striped tuna mill likely 
give risc to a consitlerable ~ndi ts t ry  if a regular supply 
of live bait can be guaranteed. Experin~ents were 
begun to determine whether this is posiible. There 
also appear to be good possibilities of establishing 
small or moderate local pelagic fisheries, based on small 
boats operating m a l l  modifietl purse-seines in  bay.: o r  
semi-sheltered waters-e.g. in south-eastern Tasmania 
for sprats, mackerel, and salmon, in the bays of the 
east coast for pilchards chiefly, in P o r t  Phi l ip  for 



anchovies and occasional pilohards, and in  South Am- 
tralia for pilchards, anchovies, and sprats. Increased 
attention llas recently been given to improvemellt of 
methods of mass-catching of inshore fish such as salmon 
for  canilery purposes, this work bcing particularly 
apposite during the present crisis when increased out- 
put per man-power unit is  important. 9 snrvey of the 
distribntion and biological characteristics of edible and 
other sharks has been inaugurated with the object of 
stabilising or, if po.qsible, increasing the supply of 
vitnlnin-rich oils for the recently estahlislled and suc- 
cessful fish oil industry. Taggiilg of sharks is being 
inc.luded in this work in order to fnrthcr lrno~vledge on 
migrations and seasonal distribution. The  past year 
saw the beginning of commercial agar production, and 
progress has been made in  the study of red seaweed 
di~t r ibut ion  and of chemical and physical problems 
encountered in  the manufacturing. process. General 
biological and oceanographic studles were conducted . 
on a rrd~~cccl  scale clnring t l ~ c  pcar, hut  r o n t i l ~ u i t ~  mas 
maintained where necessary for the supply of basic 
information on the fluctuating course of the major 
fisheries or on poasil)le new fisheries. T o  facilitate 
contact and co-operation with fishery adnlinistration 
officials and mith the industry generally, thc publica- 
tion of a periodical newsletter was commenced. I n  this 
production, the progress of the work of the Division 
is summarised i n  popular form, and occasional articles 
of general intereqt are inclltded. 

2. TECHNOT~OGICAL INVESTIGATIONS. 
( i )  Agar 3eseccrch.-ilgar research has been inten- 

sified this year so that not only the medical require- 
ments of Australia could be met a t  an early 
date, but also the rest of the Australian denzand. 
The studies have been carried f a r  be~o l ld  the pre- 
l imZnary stages required to establish the fact that  
induqtrial manufacture is  pos.cil)le, and a great deal of 
detailed information has been obtained. 

The seaweed used in  Gracilaria confervoides which 
occurs in  a number of inlets on the Nen. South Wales 
coact. The ~veed is  hn r~cs t ed ,  either on the  beach or 
from the .sandy beds on which i t  grows, and is dried 
and bleached on the shore. I t  is then baled and sent to 
the manufacturer. I n  the factory, it is again mashed 
and is minced and digested pt 9S0 C. ~imith l i re  steam a t  - pH 5.0. When digestion has proceedecl for ~ n o u g h ,  
the solid matter is al lo~i~ed to subside and the 
liquor is run  off and filtered with activated carbon 
and filter aid. The  qlurlge is centrifilged or f i l t~rcd  
hot through bag. and the solid material boiled again 
and filtered. The resulting liquor is uccd in the 
digestion of fresh meed. The filtered liquor is allowed 
to  set, alld is frozen on ice cans. I t  is  later crushed 
in  an ice crusher, thawed, and washed in water;  the 
water is removed by a hydro-extractor. The  agar is 
finally dried by any convenient means. Agar manu- 
facture has now begun in  Sydney, and two firms 
are in prod~iction of small quantltles. There seem to  
be possibilities of producing agar a t  a price Thich 
will allow of export even in peace-time and a t  pre-war 
prices owing to the comparative ease of harresting the 
raw material. 

Studies have begun on the preparation of carrageen 
(Irish moss). This is also prepared from red sea- 
woods, hut has rather different propertics from agar. 
Besides its use in medicinal preparations, i t  has qcneral 
iises a. a stabilizer for emulsions. The prcparation of 
alginates from the kelp or brown seawoods is, also 
under consideration. These, too, are used as stabihzers, 
and their manufacture may prove highly important. 
The  question of stabilizers is of great importance. 
Those normally used include gum tragacanth, gum 
acacia, and karapa gum, which are now in qhort supply. 
The  most likely substitutes are agar and agaroids such 

as carrageen, and the alginates, which have varying 
properties, but are related to the plant gums and 
pectins. 

( i i )  Salt Fish.-In view of the world shortage of 
tinplate, studies have been n ~ a d e  011 the salting of some 
of our common fish suc2l as nlullet and salmon. AS 
there is likely to he only a very limited amount of 
refrigeration available for fish, it is thou511t that  i t  
n a y  be desirable to use salt fish and niarlnated fish 
for storage as ernrrgeney food supplies or as rations 
for thc Army. I n  this way, fish not ~ l ~ u a l l y  markrlted 
could be preserved and used. Many of the varieties 
concerned do not keep well under ortiina1.y conditions, 
but conltl be pielilrd in brine on board and krpt  in 
perfect condition. I n  this way the inshore fi2heries 
might supplement more adequately the offellore trawler 
fishery ~vllich has 1)ccn rednccd bv the lyar. 

( i i i )  Shark  Presercation.-Studies begun in con- 
junction with the Division of Food Preservation have 
been continued. I t  has h e n  shown that  bacteria 
produce ammonia from shark flesh and that  they do 
so almost solely when in contact with air, i.e., in the 
surface layers. This means that the skin should be 
cut as little as possible and that ammonia production 
is heaviest a t  the cut snrfaces of the n a l ~ ,  the belly 
flap, and the vent. Removing t h c v  cut surfaces gets 
rid of the ammonia, provided that  i t  has  not pene- 
trated too deeplv into the flesh. The reaqon for the 
in t~ns ive  research in  the shark is that  from i t  Aus- 
tralia is already producing her own supplies of medi- 
cinal vitamin oils, and even using some of these oils 
to v i ta~~i in ixe  margarine. 

(iv) Fish Oils.-Studies on fish oils are continuing, 
and the most noteworthy experiment has been the 
treatment of 3: tons of offal from the Sydney fish 
markct. This showed that  abont 50.000 gallons of 
oil suitable for poultry and stock food is being masted 
each year by the failure of the fish markets of the 
eastern States _to treat their offal. The test showed, 
too, that  this offal could be treated and show a profit, 
provided the right $ant were installed and the capital 
cod was not too great. The California Press was 
the type used, and a similar screw press i s  recom- 
mended. Such plant could be erected for a relatively 
low cost and would be most efficient i n  operation. 
Other tvork on vitamin oils is proceeding, and some 
useful information has been gained on thme oils of other 
fish, including the black-fin shark and the northern 
blue-fin tuna. Consideration is being given to the 
standardization of methods for determination of vita- 
min potencies in Australian fish oils. 

3. TUNA INVESTIGATIONS. 
The principal activity durinq the year has been 

the continuation of practical fishing experiments with 
the various types of gear used overseas. Previously, 
the live-bait mc~thod of fiyhing had b ~ e n  tested, and the 
cvidence pointed to its being qilccecsful with the striped 
tuna shoals in north-eastern Tasmania if the bait 
problem coiild be solved (scc section 4 below for 
experiments in this field). During the year under re- 
\ ~ P T V .  the Division's investigation vessel, m.xr. Warreen, 
wa.: chiefly employed in ilftensive testing of the purse- 
seine gcxr, both on the qouthern blue-fin and the 
striped tuna-the two most abundant species of com- 
mercial importance. I n  both caFes the results were 
disappointinq and give little encouragement that  this 
type of gear will be capable of any extensive com- 
mercial use for tuna production in  south-eastern 
Australia. The  comparatively rmall number of calm 
day.. and the erratic changeability of the weather, for 
which the coast is noted, are a serious obstacle. I n  
addition, the shoals of striped tuna proved too " wild " 
to be c a u ~ h t  wen  r h ~ n  the weather was favorable. 
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I With regard to troll fishing, a test by commercial Western Australia. Large shoals of fish, which were 
vessels was subsidi~ed both in the Tasmanian area and inostly small, were present in the Albany region, in 
in K e ~ v  South Wales. Both resulted in failure, and the outside waters, from about May to September, 

. the New Sonth Wales experiment, from TI-hich more 1941. 
success was hoped, suffered from a poor tuna season. (ii) Sprat ((,'lupea bassensis).-This species, which 
The available data suggest, nevertheless, that trolling is apparently collfilled to Tasmania, has been further 
in New South Vales for southern blue-fin (the maill investigated and appears to have reasonable prospects 
species caught by this method) call only be regarded for comnlercial exploitation. Ia 1940 and 1941 
as  a borderline fishery, suited to the operations of ,,,,,;,O,,s slloals were di.coverell by the warreen in 
small boats with low operating costs. The matter is the L)'Entrecasteaux Channel, near Hobart, between * elltirely one of economics, however, and were the March and June, and some catches were made with 
Californian scale of prioes ruling, a rather brighter the lampara net. Similarly, in 1942, the fish weye 
concl~ivion might be drawn. locilted during the same period by the Warreen and by 

of a beach-net or trap for a the Tasmaniau Fisheries vessels Brcadiar and Allara, 
t third species of tnna, tlie northern tuna (Kishinoella alld some were made the lampara by the 

longgo/)  ha^-c heen iilvestigatad and a short report has ~ ~ ~ ~ d i ~ ~ ~ .  'rhcse sprat schools are in pilcral quieter 
been p~iblisl~ed in the Council's Jour~zal. This nlethod less easily disturbed thall thme of any other pelagic 
has the advantage of a very small overhead cost com- so far  investigated, alld on this accollnt are far 
pared with the Ytandard methods of tuna fishing as easier to catch in surface seine nets. catches have 
u ~ u a l  in California, b ~ l t  the question remains xvhether ,,,, beell r,lade fairly consistelliiy over a period of at  
the species is abundant enough to make it a reasonably least two years with the lampara and i t  is con- - profitable fishery. ildtlitional data arc being sought on sidered possible that the fisll could be caught on a 
this subject. coninlerc.ia1 scalc by small boat,- operating this type of 

Biological work on the tuna species continues on gear. smal l  purPc-seines wollltl probably be more 
the lines laid down in former years. The survey of efficient, but would be more costly to buy and to 
South Australian waters was continued with the CO- operate. Trials of illis latter type of llet on sprats 
operation of I l r .  K. Sheard, of the South Australian otller fish have been proceeding for some months 
h[useiin~, and again the commercial canneries in S e w  in tile l lobart  froIn the drradioi, though, owing 
South Wales alld Tasmania lent every facility for the to the ulliuitabilltS of this vessel for the pilrpose, no 
collection of biological data. success has yet bee11 achieved. Once the efEciency of 

this type of gear is delnonstrated (wliicll is felt to 
4. CLUPEOID FISH IXVESTIOATIONS. be only a matter of time) it should prove very well 

Clupeoid Fishes (Pilcknrds, Sprats, Anchovies, &c.). adapted to conditions in south-eastern Tasmania in 
-Investigations have procreded on lines indicated in particular, since this area not only possesses 1arg.e areas 
earlier report., relating principally to the pilchard, of fairly sheltered waters, but has no less than three 
sprat and anchovy. species of pelagic fish, which are nurnerous in  season, 

( i )  Pilchard (Sardinops Izeopilchardus).--Shoals of and which could be captured by such nets, viz., sprat, 
medium-sized pilchards al,nndant as sal~r~on, and " mac.lrereln (vide i~zfra).  illthoagh none 

t 
llsual off the N~~~~ ~ ( ~ ~ t l ,  wales coast in the autumn (jf these three species would be suitable for live bait 

and u,inter of 1941, and  TTere also present a t  the same for developing the tuna fishery, all would be valuable 
in 194%. ~h~ spring ihoals of slllall pilchards for caiining; and as regards live bait, it may be said 

were also present in 1941, but not as abulldantly as that this type of net, once demon-trated to be a success, 
+ in the previous year. Apparently these spring pil- c o ~ l ( i  probably be ernplo~ccl to catch pilchards and 

lilce the allchovieq of these at  the same ailchovies in certain New South I\'ales and Victorian 
season (vide irafra), vary considerably in waters, for use as live bait. Present indications are 
from year to year. that private enterprisc nlay soon begill to exploit the 

stntlies age and rate of of xew south field of 'I?asmaniaa pelagic fisheries 011 these lines, 
wales have reached an advanced stage. ~h~ although nal.-ti~ne difficultiei in obtaining suitable 
rCal;lts illdipate that tile fisll attains an age of one, two, i)o:1tq, licta, and elzgilles I n a ~  delay this process. 
three four gc.al.5 a t  ln-an lcllgthi of allout 4, 6, 7, (lii) Arcchovy (lc(:ng?.uulis ur/.s/rt~lis).--Some valu- 
and 8 inches respectively, that probably few fish d ~ l e  additions to our lmo~~~ledgc of this species have 
~ ~ ~ ~ ~ i ~ r ~  to any grcater age. Tllese conclusions, together h e w m a d e ,  principally in respect of Victorian and 
~vitll those derived from other line? of investigation, Tasmanian mraters. 
lave given a fairly clear outline of the sompwhat I'articulars are now available regarding the anchovy 
iarrolveti life-history of the spccies, which it is hoped fishery in Port  Phillil) Bay, in which about a dozen 
t o  pu!)lbli later. rtlen, fishing rnsillly by hoop-nets suspended from piers, 

Fishing experiments with a large purse-=eine net for are alnlost wllolly eagageil. The catch is sold for bait. 
these fish are in progre.ks at  the time of writing, but The fish may occur throughout the jrear, but as a rule 
so far have not met with success. I t  seems fairly the summer months a]-e the most productive and the 
clear now tliat there is little proipect of being able to winter nlollths the least. The fish seem to appear 
rapture this ipeciea in New South Wales waters except regularly from year to year. 
by night anc3 ~iiider good weather conclitions. Jervis I n  Tasmania, I~articular attention was given to two 
n a y  is probably one locality where a few small boats, estuaries on the east coast, St. Helens and I-Iastings. 
oprrating larnyara nets or small purse-seines at night, hncllovies were present in both places in 
would hare some prospcct of success. Unfortunately, Iicec,r~~ber-January, 19-1-1-42, and appbr~nt ly  for some 
v-ar-time ligl~ting re~trictions make further l~ight  trials months prior to that. They virtually disappeared from 
inlpossible at present. both places about the beginning of February. Ap- 

1x1 Victoria, pilchards were fairly conspicuous in parently, tlw seasoil on this coast extends from the * Port Phillip Bay in the warmer months of 1941-42. late winter to the early autumn, with a peak atbout 
This was the first season for which they had been December-January, which is apparently a spawning 
noticed in quantity since that of 1937-38. Apparently season, i l t  St. Helens a good nur~iber of anchovies 
the occurrences of the species here are highly variable. was caught and placed in a floating experimental pen 

There is little to be said regarding pilcharJs in at the end of January; the majority of these 
other waters, except that reliable details of pilchard until about mid-April, and some m r e  still alive at  
occurrences are available for the first time from the end of May, showing that it is quite possible 

, 
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G O  hold tliis spcbcies in reserve for use (for live bait 
for tuna, kc.) out of season. Actually it is considered 
that by the exercise of more care of such pens (cleaning 
OR marine growths, &c.) the fish could be held almost 
inrlefinitcly in  this manner. However, it  is considered 
that a better live bait supply of anchories could be 
I~uil t  u p  in this manner a t  Port  Phillip than a t  any 
Tasmanian locality. Probably pilchards collld be 
czaught and penned in the same way, say a t  Jervis 
&ay, for use as live bait out  of season. 

Jtegarding other waters, there is little to be noted. 
The anchovy season in the spring and summer of 
1941-42 on the south coast of New South Wales was 
a poor one. The species seems to vary greatIy in 
abundance from year to year in this area. 

A\ltllongh this species has not yet become the subject 
of biological investigation, several facts bearing on 
its gcographioal and 3easonal di5tribution ha le  been 
bro1lght to light. Shoals are to be found in numbers 
off the coast.. of south-eastern Tasmania between 
February and J u n e ;  later in the gear the fish move 
into shallow water along the beaches. I n  the early 
part  of the year, the fish could therefore be caught 
in purse-scines and \vould constitute a valuable com- 
modity, being a good-si~ed fish (10-12 inches is a com- 
mon si,ze) and very suitable for canning and smoking. 

6. MULLET INVESTIGATIONS. 
.I first report enlbotlying an  account of the mullet 

fi-hery and a ~~re l i l u ina ry  staterncnt of the biology of 
: I l t r ,q i l  doOl110 has been preparc,d and subrnitteil for p u b  
lisation. 'I'llis report sets out the economic and bio- 
logical clvidrlnc~ upon wllioh suggestions harp beell 
made for inlprorenlent of this fishrry. These, i n  brief, 
T\-(TP that the ltqal nlininla in the rarions Statrs  should 

incrcasetl a ~ ~ t l ,  a t  the same time, should be tupported 
1,v ( I  ) at1 jlistnls11t.s of the restrictions on fishirig opera- 
tions, ( 2 )  a contini~ous statistical systeiil and, 
(3) tecilllical and hiological researci~. Steps have been 
t i i l i ~ ~ u  by tll,, States concerned toxvarrls the implementa- 
tion of some o~ all of tlic'se ~11gg~stioi1~. This division 
11a.; colitinuc~tl its research programme in  support 
of the si~~gc~.; t io~is.  Tt has I)ivn greatly assisted 
by thr work of the State-employed market measures 
r.cc-ntly cstal)lislic~tl i n  Wrstern i\ustralia, New 
Soll(11 Wa1c.s a r ~ d  CJuecnsland. The nlaterial 
from tllese workers, with other material collected in 
tho fieltl, permits an advance in the analysis of the com- 
position of t1i.e stocks. This is being exteildrd by the 
c,xau~inatio~l of tlie r e l a t i o l ~ s h i ~ ~  hetween illetcorological 
olcmeslts alzd fish yield. Tagging operations have been 
c ~ n t i ~ n l e d ;  returns are yielding indispensable factual 
information on the subject of migrations. 

7. .~IJSTEAI.IAN XALMON INVESTI~ATIONS. 
The work cond~icted in  Tasmania in 1941 definitely 

e s t~b l i s l~ed  the inlportallce of the Tasmanian area as a 
nurFcrg gro~~i l t l .  A\lialysis of statistical rnatcrial 
del-ired froill the several State Fisllcries Departments 
is 1)ling contin~ietl to d ~ t ~ r m i n e  whether or not large 
long-terii~ iinctna tiom in stocks are tlisccrllible. Crt~lieral 
hiological da ta  are  u c c i ~ r n ~ ~ l a t i ~ ~ g ,  and there is some 
.slight eridcnce to h a l ~ d  which indicates that  par t  a t  
Ica,t of tlie ipa\\iling a w a  of the, L\i~stl.alian salmon 
lies ~ i . t l l i l i  tlie tell fatlloill line a lo l~g the south central 
coast of N.ew Ro~itli Wales. attempt to exploit these 
slloals of  s:11111011 \\l1ie11 t r a v ~ l  tlle caowst of K c ~ i ~  South 
liTalos, outside the range of opcratiolls of beach seillc 
l i~ht~rnlen ,  is I)rillg ~ n a d r .  T o  this end, a large h a c h  
pursc~-sei~ic, sinlilar in Inany asl)cctq to tlie Ca~iadian  
qalrnoil 1)cacli p~irs~-seine,  is  being constructed at Eden 

11)- a tc>a 111 of professional fisherinell working undtr the 
dirc>ction of tlic Ilivision of Fisllc~rics. This net mill be 
ope~,atetl ft.onl a modern 1)alrisll seine boat and the first 
tests will 1)tl iuiclcrtaken in ?Tuly. 

Snaaonal f l ~ ~ c t ~ l a t i o l l  i n  al)l~nilalice is evident, due to 
the " lateness " of the winter " run  ", which occurred 
a t  lcast Eonr mccks late in 1942. The failure of the 
A \ l ~ ~ t ~ * a l i a n  saIn1o11 to eater tho estliarie.; n-as erritlent 
again in 1942 for the third year i n  succession. The  
relationship of this phenomenon to abnormalities in 
Int>t-ro~ol(,gical ;rntl hydrological contlitions is being 
studied. 

ilcgontl tllo rontine cornputation of biological and 
statistical data, barracouta have received little atten- 
tion tlnring thc pait year. Bio~nctrical study has been 
int~nsTfied, and all examination of a series of larvae of 
up to 14  in. lollg has revealed the presence in plankton 
catches and stomach contents of larvae of both the 
I~arracouta ( ' l ' h j j rs i fcs  ( I ~ I I I I )  and tlic, king barraconta 
or halie (Rc.rlo sol tc~tdri ) .  11 s t i~dy  of fishing methods 
ha. revralcd that t l k  fishery is rda t i r r ly  static in 
wspec t to gcal., and tlic ~ f ~ ~ ~ s o n n e l  e~igagcd a re tlrilikely 
to alter tlieir rrietliods unless a strong stiniulus is given 
bpi tlw siiccessful experimental operation of new types 
of erjllii~nltnt. 

( i )  ~~'l~rrflrrll.--Iu order to obtain information on the 
time and the density of spatfnll in I'ort IIacking, 
special s ~ t s  of fibro-ce~rieiit sheets hare  been laid down 
for rcgnlar observation. I n  addition, quantities of 
ot11r.r rn,itcrial\, i n c l ~ ~ t l i ~ i g  TT-attle sficak., harp ber t~  laid 
for corn parison. Iiesults are being ob~erved.  

(ii) F'II r~d(!rncr~ fill i S t ~ ~ d i e s . - ( a )  The regular samp- 
ling of co~nrncreial stock by means of large monthly 
samples was oontini~ed into 1942. These sanlples were 
~ill~rilittccl to t21c same mt.trologica1 and hicllogical 
a n ~ l y s i ~  a s  had been employc.d ill the previous Fear, 
with the same objectives. 11 q~iant i ty  of oysters placed 
in an  aqilarii~ni inpplied with sea, water, samples taken 
fro111 oystclrs supl)lietl to thc 1)iyision of Foot1 l'reser- 
vation, and salnl)les of another sprcies ( O s f r e a  a n g n s i )  
were also cxainined. 

( h )  The gonad ~natc~r ia l  takrn from the oysters of the 
above sanlples lias 1)cen stctiolled and stained and 
stutlicrl in order to tliscover the cytological and histo- 
logical bases corresponding to changes in  gonad con- 
dition. This ha i  yicltlcd con.sidernl)le infornlation 011 

the sex change of the oyster, and forms a basis to the 
studic,s on spa\vning and rato of gonad de~~elopment 
(0 Tlie dried ineats obtained in  the above samples 

\\.l.rtl :~i~alyscil by the bioclicmist appointed to the staff 
of this laboratory by tlie New South Wales State 
Fi.\l~cries L)epartment. 'L'he earlier work in this sec- 
tiori has been p~tblished in  the Council's Pamphlet 
3 0  111. 

((1) Many data were obtained from the experiments 
n it11 the kynlograpllic apparatus;  these await analysis. 

( i i i )  Il'irtftr dforlnlity.-1)llrilig the winter of 1041, 
a consiclcra1)le all-ay of oysters set out in relation to 
levyll and cl.i~l~.*ity was cxarnineit twice ~yeckly for the 
occill'ri.ilce of oysters dead froin mintc'r disease. 
. \ l t l~oi~gli  this work confirmed p a ~ t  finding that mor- 
tality i, liigller at low Irrcls and low deusity, the losses 
orel. -al l  were greater than gellerallj cxpcriellrcd on 
neiglibouring laases, and this phenonlenoll is a t  present 
a ttl,il)utrcl to the eflect of tlic freqiient handlin_e. 
Furt lr tr  arrays of oysters have been set u p  on tllc lease 
ill tile cnrrpnt winter in order to pixrsue tlic sanie lines 
of i ~ i r  cstiga tion. ' i ' 1 1 ~  hytlrological progranlrne in rela- 
ti011 to this work lias been intensified. 
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( i r )  ('nnninq.-In rollaboratien with the Division 8. N A T I O N A L  STANDARDS LABORATORY. 
of Food Preservation a programme of experimentation 
011 thc f rce~ing,  otc., nf oysters was designed 
and iiitiated. This Ilirision's share of :he programme 
ronsi.;tr>d of proriding the oysters and supplying bio- 
logical ,\perification of th.cm, also of assisting in  the 
as.;ossrnrnt of the results. 'rllis work has been sns- 
~"'li'ictl. 

(r)  ('0-o/jt~~c~l~on.-The Xew South Wales State 
Fisherirs D~pa~ ' t r~ l . en t  l)rovided funds for the appoint- 
rrlrnt of ap  additional oficer to this 1Xvisioli to work 
initially on oyster problems. The first appointee mas 
a hiocl~emist, part  of whose work is reported abore. 
This officer left the Tlivision d l ~ r i n g  March; the State 
I)epa~'.tmriit d~c id r t l  not to cao~ltinue the arrangement 
tltlring thc present criticaal period, but has continned 
to proride flllld3 for the expenses of field experirn~ntal  
w.0i.k. 

.\ hydrological cniise in  the region Sydi~ey to Capr 
Byron 1vas carried out i n  Janua ry  of thi? gear. The 
r ( ~ i l l  ts sho~red that  some liitherto unknown influence 
uras a t  ~vorh,  giriirg risc to rc la t i re l ,~  11igl1 tcrnperatures 
and qalinities in tlir region. I t  was fr l t  at the time tha t  
tllc rnagnitllde of this development moulrl rrndrr  oeea~iic 
ant1 coastal conditions over the East  . \ l~ i t ra l ian  r r g i o ~ ~  
ab~iorrnal for qirite aome tirne. I11 %larch and i\pril, 
coastal obsrrvations ~ v r r e  taken b c t ~ ~ c e a  Sydney and 
So~i:ll Tai~narl ia,  aiid the penetratjou anti persistence 
of the high temperat~lre-saliliity water masses to thr  
colltllrr11 limit of this rrgion were demonstrated. 
Observatiolis in May sho~vetl that  the coastal ~ ~ a t ~ r s  off 
the East Tasmaliian coast were practically "normal"  
for thr  month. hut that  a l ~ o ~ ~  Gal)o Islaud there Lira.; $1 

pprciqtcnce of the high salinity-trmj)rratlire water 
mas.es. i t  ih obvious that  abnormalities in hvdro- 
g ra l~h i r  conditions have an  eifert on rile course of the 
fishrries. The  necessary graphs, charts, &c., for the 
pr.c ~ n t a t i o n  of the co~ l~p le t e  data from the last thrce 
J err;., are bring tcompletcd, and the writiiig u p  and 
analysis of the maierial is 

I11 the estuarine worli the first year's data from 
G:orce's Ttiver and Por t  IIacking have enabled. ccsrtain 
hy~o these i  to b~ forniulatetl conceriiing oyster distri- 
blition and biology. An estuarine prograrnnie has br rn  
for~nnlatcd for the testing of thew  proposition^, alld thr 
prrsent unavoidable curtailment of the oceanic worlr 
.;hould enable thiq work to ca:.ried out ac t i~e ly .  

11. OTHER ~NVESTIQATIOP;S. 

(i) J l ino r  On-slzore Rpecies.-The collection of data 
incidentally in the course of field-mork lias been con- 
(inued. Thiq incllldei data on blackfiil~, black bream, 
and wl~itiilg. 

( i i )  Sntrpp~r.--The biological .tndies of this fish 
(('~ysophr!js ~ I L / L ~ ~ ~ ( L / I I S )  h a w  bee11 contini~ed by a 
rrorkcr a t  Sydney TJiiirersity working in  collaboration 
n-it11 this laboratory and in co-opcration with flie New 
24011 t'lr LVd I P S  Stntr, Fir21~ries l)epartr~~.rn t. This ~ror l r  
lras not pet reached a definite stage, but interesting 
~ ~ > s ! l l t ~  h a ~ e  been obtained on growth rate, weight,/ 
l r r ~ g t l ~  relation, gonad derclopir~ent (slron~ing herma- 
phroditism), and the relationship between rainfall and 
yield. 

( iii) .\7c/i 1,) cl l$~perirnents.-After discussions with 
t h ~  S e n  South TITalrs State Fisheries Dt~partmeiit on 
t l ~ c  questioll of sp.ecifying gear appropriate to the legal 
i ~ ~ i n i m a ,  it was agiwd illat exl)erime~lts should be con- 
rlncted to rlctrrniiile the relationships bekween mesh 
4ze, net construction, kc. and the size of the fish held 
; i~ld of those nieshed. These experiments will need to 
be perfori~ic~ti ill I a ~ g e  nuin1)rrs before conclusions may 
be c.xl)ecti.d, although useful results have been ohtailled 

1. GENERAL. 
ills in the year,  he activities of the Labora- 

tory were directed largely to defence work, although 
considerable assista~lce has also been given to various 
industries in regard to production niethods and the 
dereloplneiit of new products. 1)eniands on the library 
have expanded considerably, and its facilities are being 
used to an  ever-increasiiig oxtent by other Government 
I>epartments, inilustrial organizations, and research 
workers. 

(i) G'erreru1.-During the year most of the flow of 
work in  t8he Metrology Section has come through one 
or other of the various I>irc,ctorates of the Ministry 
of Alunitions. T'he field has covered the examination 
of gauges and measuring equipment, the manufacture 
of mi~asi~rirlg equipment, and the calib~*ation of testing 
~r~achines.  MTork on volumetric glassware is just com- 
illencing. 

( i i )  Eulrnination of Gauges and Measurir~g Equip- 
ment.-l>lii~ing the yPar, 20,000 gauges have been 
examined. The equipment used for this purpose 
ha>, i n  general, been purchased from abroad, but 
tlcficienc~ies have been made up by the design anrl con- 
struction of equiplrient within the Laboratory work- 
shops. The practice of the National Physical Labora- 
tory, Teddington, strollgly influences the work a t  this 
La horatory, and special facilities were made available 
I)y the Kational Physical Laboratory to provide 
information, equipment, and instruction to the Aus- 
tralian staff. Some of the measuring equipment in  
course of collstruction is to National Physical Lahora- 
tory design. 

All gauges matie in New South Wales and Qt~eens? 
lalit1 to tlic order of the Ministry of Munitions are for- 
~rarded to this Laboratory for exarrlination for com- 
pliance with drawing. 111. addit iol~ to gauges, the work 
has bern extended to measuring equipment, jigs, fix- 
tures, Lobs, and machine tools. An important major 
activity of the Swtion is acting in  an  advisory caapacity 
to f i ~ n i s  i~ngagetl i n  the manufacture of gauges, iiicasur- 
iilg equipn~ent, and various i~lunitioizs stores. Assist- 
a11('~ i~ girlill i l l  the dt,i;gli a1lt-1 con~struction of measur- 
inq cquipmttnt, thc rnanufaclnre and nlrasurt,n~ent of 
gauges, and tho care and use of equipment 
in the workshop. Staff from industrial establishments 
vi.;it the J,aboratoiy for s ~ ~ c h  in-truction, and girls are 
given a course to enable them to return to their gauge 
rooms the better equipped to undertake the factory 
in-r)cction of gauges. drrangcnients were ltlarlc for 
sonic of the staff to give a si,ries of lectures for inspec- 
to]., anti exnmi~zers i n  a courbe arranged by the Direc- 
torate of Ortlnance Production. The  Officer-ill-Charge 
is  a n~ember of the Australian ddvizory Committee on 
.leronautics and of the Optical Munitions Panel. 

( i i i )  illar~~ifcrct~ire nf ilIeasuring Equipment.-A 
con.sirln able amount of wgrlr Ilaq bccn carried out i n  
dcvelopine the production of certain measuriug equip- 
ment such as screw pitch measuring machines, slip 
gauges, aild bench micronlr>ters. 

(iv) Calibration of Testing Machines.-The Labora- 
tory holrls Morehousr proving rings calibrated a t  the 
1;nitctl S t a tw  lhueau  of Standards and accessory 
equipment made in the Laboratory workshops. On 
hr l~al f  of the Army,, hravy, and '\ir Insprction 
H~.anclies, te.<ting mach~iicq, laboratories, aiid personnel 
are examined, and recomnlendations are submitted 
collcrrning the ability of these institutions to act as 
: ~ ~ ~ ' r o \ ( ~ ( l  Test IIouses. ill1 thr  large orgailixations 
possessing testing nlacllines in  New South Wales and 
Qu~~c l~s l and ,  as weil as most of the srllall l,lants, have 
brt.11 viiitcri and tlic'ir tcsting cqnipment calibrated. 



As a result of these periodical visits, it can be said 
that the general conditions for testing are now in a 
satisfactory state. 

(v) T'olz~mctric Glassware.-Considerable advice has 
been giren to a firm about to embark on the manufac- 
ture of volunletric glassware. The work of the Labora- 
tory, homerer, is seriously handicapped owing to its 
inability to obtain from abroad balances ordered over 
two years ago. 3 a complete ce.csation of delivery 
of volu~netric glassware from abroad must be con- 
sidered, it is expected that intensive demands will very 
soon be made on the Section. 

I 
3. ELECTROTZCHNOLOGIY. 

The only major item still outstanding on $he initial 
ordcrs, placed by officers of the Electrotechrlology Sec- 
tion when in England, is the equipnler~t for the mag- 
netic testing of 1~011. Extension., have been made to 
the workshop to provide for a new electrical shop, 
which is now occupied by the electrical fitters. A dark 
room has been equipped for photography of experi- 
nleiltal work, alld is now ready for use. The installa- 
tion of the electrical services in the Laboratory has 
been completed, and most of the services are in  opera- 
tion. 

The D.C. laboratory has been very well equipped, 
and a number of tests have been undertaken on equip- 
mcnt and materials required for urgent war work. A 
considerable number of tests on potentiometers for use 
with thermocouples have been carried out in associa- 
tion with the I'hysics Section programme of tests on 
pyroinetric equipmerlt on behalf of the Ministry of 
Munitions. limited arnount of L C .  testing 
ha. also been carried out. Confidential investigatiolzs 
undertaken on behalf of the Services continue to  
occupy most of the time of the Section. 

4. PHYSICS. 
( i )  General.--The work of the Physics Section since 

its e\tablishment at  the end of December, 1940, has 
been concerned chieflp mith those branches of physics 
included under the. tcrrns "heat " and "light ", and 
with certain branches of electricity, and during the 
year 19.21-42 lias been devoted almost entirely to war 
problems. Two main branrhcs of work have been 
undcrt;lken-one, the calibration, testing, and inspec- 
tion of pyromt,try equipment in munitions factories in 
Nevi South Wales, ant1 the other arising out of prob- 
lems associated with the manufacture in Australia of 
optical g l a ~ s  and optical munitions. The Laboratory 
has collaborated closely on the latter problems mith the 
Optiral Munitions Panel, of which t h ~  Officer-in- 
Charge of the Section i; a member. 

(ii) Lighf.-(a) Opt ics.-(1) Testing of optical 
m u n i t i o r ~ s  instrzi,me~rts.-The National Standards 
Laboratory is now recognized by the Department of 
&funitions as a refcrencc and testing laboratory for 
optic.al  niln nit ions maunfartured in New South Wales; 
as a result, assistance has been given to ~nannfacture~s 
in numerous phases of the construction of optical mum- 
tions. Tc,hts were made on gun sighting telescopes 
manufactured in Xew Soutll Wales during the period 
that elapsed before routine testing facilities were pro- 
v i d d  in the factories; the Laboratory now tests only a 
percentage of such instruments. 

( 2 )  Optical gltr.~s.-JIeasurements are being made 
at  the Laboratory of the optical properties of all melts 
of optical glass manufactnred in Australia. I t  ha< 
been established that this glass is equal in quality to 
t,hat manufactured abroad. Other investigations have 
bwn on the effect and importance of striae in optical 
glass, the permissible residual strain allowable after 
annealing, and the production of neutral filter glass 
for optical instruments. A number of investigations 
for the fighting services have also been undertaken. 

(6) Photometry.-The Laboratory is represented on 
a committee of the Standards ilssociation of Australia 
concerned with the preparation of A.R.P. lighting 
specifications. Photometric equipment has been con- 
structed and installed for the measurement of feeble 
intensities such as met with in blackout conditions, and 
for the inrasurements of the light transmission of 
blackout fabrics and papers. Some assistance has been 
given to the Xew Zealand Government in the estab- 
lishment of photometric standards. 

(iii) Heat.-In the period from January to June, e 
1941, the work in heat in the Laboratory was concerned 
principally with the setting up of equipment for the 
maintenance of the International Temperature Scale 
and the accurate ~nra-~~rcrnel l t  of tenlpcrature orer a 

s range from about -80" C. to 1600" C. This range 
has now been extended to higher temperatures. I n  the 
course of this and other work, furnaces have been built 
giving temperatures up to 2300' C. 

(a )  Pyrometry Calibration for the Ministry of 
.4funitions.--As the accurate measurement and control 
of temperature is of grcat importance in many indus- 
trial processes, the Laboratory was requested by the 
Ministry of Munitions to undertake the testing, inspec- 
tion, and calibration of all p~rometr ic  equipment used 
in munitions factories and annexes in Kexv South 
Waled. For this purpose it  now maintains two teams 
for the. iilrl~c~t~l;on ant1 test of furnace temperatures 
and pjl.onletric2 equiprr~c>nt a t  factories, ant1 calibratrs 
a wide range of equipment which includes substandard 
apparatus used by firms who have their own approved 
testing facilities; 107 visits have been paid to firms in 
the courstl of this work. 

( b )  Examination of Prototype Pyrometric Instru- 
ments.-0%-ing to the shortage of pyrometric instru- 
ments in  Australia, the problem of local nlanufacture 
is important. The Label-atory has assisted various 
firms in the developnlent of pyrometric instruments, 
some of which are ncaring the state in which they can c 

be put into industrial use. 
Other work in which the Laboratory has assisted is: 

(a) temperature control of blood serum desiccation 
investigations at the Prince IIenry Hospital, ( b )  the 
influrnce of heat flow in stored wheat in the control 
of insect pests, and (c) a hot wire method for the 
cutting of hessian for camouflage purposes. 

(iv) Electrical Standnrt1s.-During the past eigh- 
teen montl~s the establishment of the essential equip- 
ment for the maintenance of tlic electrical standards of 
resistance and voltage has been completed. 

(v)  .Tezoel Hearings.-In view of the possible short- 
age of bearings for electrical indicating meters required 
in large numbers by the services, the knowledge ~vllich 
officers of the Laboratorv had obtained abroad of the 
manufacture of bearings and the possiblc use of snb- 
stitutes was applied in an investigation into the 
possibility of monl(1ing glass bearings. With the 
asdistance of cc~rtain infornzation from abroad, a satis- 
fsctorj- moulding technique has been developed. Wear 
tests on these snbstitutes are now in progress. Details 
of processes uscd ahroad for the prodl~ction of sapphire 
jewel bearings have been supplied to firms developing 
the manufacture of jewel bearings. 

XI. ,ZERONAUTICAL INTESTI~GATIONS. 
1. GENERAL. 

The number of the Division's staff has increased con- 
siderably during the past two years and an increase in 
workshop acconlmodation has become necessary. The 
area of workshops has therefore been doubled and, in 
addition, the small and large engine test houses have 
been built. The Division of Industrial Chemistry is 
now in occupation of its building and shares the work- 
shops and library with this Division. A joint Metal- 



lurgy Section has been set up and an  officer to take 
charge of this obtained on loan for the duration of 
the war from a commercial company. 

The Division is also closely co-operating with the 
Australian Advisory Committee on Aeronautics 
recently set up by the Government. 

2. STRUCTUI~ES AND MATERIALS SECTION. 
(i) Use of Australian Timber for Aircraft Con- 

struction.-The entry of Japan and United States of 
America into the war has caused a greater realization 
of the value of wood for aircraft construction. Since 
its formation, the Division has devoted much effort, 
in co-operation with the Division of Forest Products, 
towards-(1) the determination of Australian species 
suitable for aircraft work; (2)  the collection of design 
information relating to the use of Anstralian timber 
in  aircraft; (3) the development of new methods of 
wooden construction using synthetic resin adhesives. 
Though work is being continued by the Division of 
Forest Products, the first objective is virtually reached 
in that a sufficient number of species suitable both in 
strength characteristics and quantities available have 
been selected. 

(a )  New Methods of Construction.-The develop- 
ment of methods of construction with synthetic resins 
is proceeding satisfactorily. A small experimental 
autoclave 5 ft. long- by 2 ft. 6 in. in diameter has been 
acquired in which moulded wood veneer components 
may be formed under heat and pressure, so producing 
parts of what is known popularly as the "plastic" 
aeroplane. Synthetic resins have great advantages 
over the organic glues which they are replacing as they 
are not subject to bacterial attack, are much more 
water-resistant, and their strength with age is more 
dependable. 

The development of " compregnated " (laminated, 
resin-impregnated, and compressed) wood was sug- 
gested by this Division to the Division of Forcst Pro- 
ducts some two years ago and a satisfactory material 
has now been produced. 

(b )  Besign Infomation.-The first section of the 
investigation into methods of design of wooden box 
spars has bcen completed, and data in the form of 
design curves are available for one timber and in part 
for another. A project of considerable magnitude on 
which little work has so far been done is the deter- 
mination of the strength and stiffness of plywood 
boxes. 

Before the new moulded veneer methods with syn- 
thetic resins can be used by designers, i t  is necessary 
to collect design information on the strengths of Aus- 
tralian timbers used in this may. Two projects 
are now being commenced with this objective in view. 

( i i )  Testing.-A large number of tests have been 
made for the aircraft industry and Government De- 
partments during the past year. 

(iii) Eqz~i~~mant.-A considerable amount of mis- 
cellaneous equipment for general teisting and for use 
in connexion with specific investigation has been 
d e s i g ~ ~ f d  ~ T T  the Section. Thc tlcsigi and coiistruction 
of a small testing machine of 1,000 lb. capacity for 
fabric, ply~vood, and rul~ber tests have been 
completed within the Division, and the design of a 
300,000 lb. universal testing machine is well advanced. 

(iv) Metallurgy.-No separate Metallurgy Section 
was envisaged in the original plans for the Division 
of Aeronautics; however, owing to the war, it has 
recently been found necessary to set up such a section 
in conjunction with the Division of Industrial Chemis- 
try. Aeronautical work is specially catered for and 
is closely associated with the work of the Structures 
and Materials Section of the Division of Aeronautics. 
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The Bausch and Lomb metallographic microscope 
has arrived and has been in continuous use. and a - ,  
great number of miscellaneous examinations and tests 
have been carried out. I n  addition to all the current 
test work going on, there are three major investigations 
in hand. One concerns the significance of the Izod 
or notched bar impact test. An exhaustive biblio- 
graphical survey has been made to determine the full 
significance of the test if possible. An investigation 
into the " hardenability" of steels is in hand as part  
of a larger investigation into the mechanical properties 
of Australian steels related to the Izod test, Finally, 
in conjunction with the Department of Aircraft Pro- 
duction and private manufacturers, attention is being 
given to the development of a sintered bronze suitable 
for oil-impregnated bearings. 

( i )  Wind Tunnel.-The wind tunnel has been com- 
pleted and is now fully occupied on testing work. 
The tunnel, which has a 9-ft. by 7-ft. working section, 
and a maximum speed of 300 feet per second, mas 
wholly designed, including the fan, aerodynamic 
balance, and subsidiary equipment, by the staff of the 
Division. The 550-h.p. electric motor and other 
electrical gear, and the six-bladed fan, were made in 
England; the tunnel and aerodynamic balance were 
built by a Melbourne firm. Instrumental equipment 
was constructed by the University of Melbourne. Some 
delay was experienced in  obtaining the electrical equip- 
ment from Engiand, but by the end of November, 1941, 
it was found possible to have a test run. Calibration 
was completed by the end of January, and both tunnel 
and balance were found to be as efficient and as 
accurate as the best examples of their type abroad. 

Since calibration, the tunnel has been continuously 
engaged on tests of immediate importance for the 
aircraft industry. I n  addition to local problems of 
immediate importance, a programme of research into 
problems the solution of which would be more widely 
applicable is in hand. 

(i i)  Theoretical Work.-(a) F a n  Design.-During 
tests of a fan for eugine cooling designed on existing 
theory, unexpected difficulties due to the rotation of 
the flow were experienced. I t  was found that the 
simplifying assumptions which had been made did not 
apply to high pressure fans producing large rotational 
effects. A more exact theory has been developed, and, 
instead of the previous method of successive approxi- 
mation, i t  is now possilble to use a method of direct 
design. A report on the subject has been written. 

(b )  Wind Tunnel Corrections.-Octagonal wind 
tunnels, which shape was the one adopted for the 
Division's tunnel, have become increasingly popular. 
Though the influence of the walls of wind tunnels 
of rectangular, circular, and elliptic cross-sections on 
the behaviour of a model is well known, the same work 
had not been done for octagonal tunnels. This work 
has now been completed and is also the subject of a 
report. 

(iii) Plight Testing.-The establishment of an 
organization for determining the performance charac- 
teristics of aircraft designed and constructed in 
Australia has now been accomplished. 

4. ENGINES AND FUELS SECTION. 
( i )  Testing Equipment.-The situation in regard to 

engine testing equipment has improved since the last 
annual report was made, when i t  was stated that 
only one out of four of the dynamometer plants 
ordered from England had arrived. This was the 
120-h.p. D P X  2 hydraulic dynamometer for automobile 
engine testing. Since then the 400-h.p. D P X R  4 com- 
bined electric and hydraulic dynamometer has arrived 



and installation is nearly completed. This plant is 
partic~ilarly required for single-cylinder testing, which, 
up till now, has been done on a simple rig constructed 
in the Laboratory. Though this was intended only as 
a temporary expedient until the more elaborate plant 
arrived, it has fuilctioned satisfactorily and dolie well 
over 1,000 hours of testing. The amount of work in 
hand i a  evidence that this, as well as the new plant, 
will be needed permanently for single-cylinder work. 

The large engine test plant (2,000-11.p. D P Y R  6 
hydraulic dynamometer with 500-1l.p. cooling fan) 
which has been 011 order for two years from England, 
is now arriving i n  sections. The building has been 
completed and illstallation of the plant is under way. 
Special precautions have beeii taken to sound-poof 
the control-room, and double walls throughout have 
been provided, each being on a separate foundation. 
The builtling has been so designed that sound- 
absorbing tunnels on the air intake and outlet can 
be added if it is necessary to reduce the noise heard 
outside the building. 

I t  has been found that certain types of engines are 
too powcrfnl to be tested on the 400-h.p. plant and 
have too high a rate of rotatioli for the 2,000-h.p. 
plant. A suitable intermediate size of dynamometer, 
tlie Hcenaii and Froude DPY 5,  of 700 h.p. and 3,500 
r.p.m. capacity, has heen obtaiucd froin England for 
this purpose. 

(i i)  Rotary Valee Engine.-If the rotary valve can 
he successfully applied to the internal combustion 
enginc,, i t  will give an increased ratio of p o w ~ r  to  
fuel consumption. So far, mechanical troubles have 
stood in the way of the developmelit of this type of 
vall-e, but the design of an Australiaii inventor offers 
hope of avoiding these. At tho time of the last annual 
report a six-cylinder automobile engine with this valve 
hat1 been tc'sted, and a four-cylinder air-cooled aero 
~ n g i n e  was being rederigned to incorporate the valve. 
'I'he engine has now been completetl and tests are in  
progress. Up to now the valvc has only been applied 
to liquid-cooled engines, and air cooling has introduced 
many problems. I t  is believed that the problems will 
be successfully solved. 

The severe design limitations found when applyillg 
the rotary valve to an existing engine have stressed 
the need for fundanielltal design data. This is most 
conveniently obtained 011 a single cylinder ecgine. 
The design of such a unit has been completed by the 
Division and construction is almost complete. 

(iii) Tests of Ignition Equipment.-Locally made 
starting booster coils have been tested at the request 
of the Department of Air and equipment for the type- 
testing of magnetos has been installed. 

(iv) Sundry Tests.-In addition to the work de- 
scribed above, many tests have been performed on 
behalf of firms and gorernnic~nt departments. Anlong 
these have been tests on samples of fuel, flexible fuel 
and oil tubing, samples of self-sealing tank coverings, 
a form of exhaust nozzle, and a small automobile 
engine. 

5. INSTRUMENTS SECTION. 
This Section has been functio~ling a shorter time 

tlian ally of tllr otht>rs, t11~  ofEr~er-11~-aE1arge having 
heen appointed only some fifteen nlontlis ago. The con- 
struction of special researell instruments was at first 
tlie ,nail, act ivi t~ ,  but latterly a number of tests have 
been done. 

( i )  Special Research Instruments.-Instruments 
which have been designed aiid constructed include a 
noiscmetcr, a recording accelcrorneter, and resistance 
strain gauges. *4n amplifier and cathode-rag oscille 
graph for use with the Standard Sunbury engine 
indicator have also been made. Items of quipment  
made for the existing wind tunnel are the warning 

and indicating lights (operated by photo-elect~ic 
~elrmys) and torque-measuring attachments for use with 
tlie srnall electric motors for driving the air-screws 
in models, 

( i i)  llesting.-Two production models of an Aus- 
tralian electric engine tachometer have been tested 
against tlic *l i r  Board's specification. il magnetic drag 
tachometer, made by the same firm, has also been 
rested. Both tllese instruments are ,Lustralian designed 
and manufactured. Other instrument tests have been 
made on an electric fuel pump, a fuel pressure gauge, 
and flexible drivers for tachometers. 

XII. INVESTIGATIONS I N  1NI)USTRIAL 
CH;EMISTBY. 

The Uivision of Industrial Chemistry moved into 
its on-n laboratory early in 1942 anti can now be said 
to be well established. Initial shortages of laboratory 
equipment have mainly been overcome, but deliveries 
of spwial apparatus and of pilot plant have been slow. 
Tlie staff of tradesmen is being augmented as accom- 
modation and machine tools become available, with 
the object of fabricatkg more equiplilellt in the Coun- 
cil's own workshops. Time will be saved thereby and 
tradesmen will become experienced in  a class of work 
which must become more important as laboratory 
ilivestigations reach a stage where trial 04 a larger 
saale bcconlcs necessary. I t  is the aim of the Division 
gradually to acquire a complete set of pilot-plant 
equipment for the various unit operatioils of industrial 
chemistry: gases, liquids, and solids will have all to 
I)e provided for. This plant will be available to assist 
industry in the developnleilt of new processes and the 
setting-up of established processes based on Australian 
raw nla terials. 

Tlle staff of the Division has increased substantially 
(luring the year, and additional appointments have 
roce1itl;)- been alitliorizcd in ortlcr to copc ~ ~ i t h  a rapidly 
expanding field of activities. 1)ifliculty has been ex- 
~wriel~retl, l~o~vever, in finding suitablc candidates for 
some positions, especiallj~ among technicians. An 
analytical section has beeii established whose functions 
will be: ( a )  To undertake analytical work for the 
nther sections within the I)ivision, and for certain 
other Divisions of the Council; ( b )  to develop methods 
of analysis to meet specific problems from other see- 
tions, and (c) to iundertake independent analytical 
research. I t  is iniportallt to develop the third function 
to attract men aiid women with the capacity for 
independent ~vork so essential if this Section is to be 
of maximuni service to the Council and to industry. 
h section of Physical Metallurgy has also been estab- 
lished, jointly with the Ilivision of Aeronautics. 
Cement investigations Lave recently been eommenced, 
the Cement Manufacturers' Association of Australia 
l~aving ullclcrtakell to provide half the costs for a 
period of five years. 

At the instigation of the Division, a conference was 
called by the Minister in charge of the Council to 
consider the methods to be adopted for rubber con- 
serration. One result was the formation of a Rubber 
.\dvicory Committee, which i3 playing a prominent 
part in the formulation of plans for increasing the 
life of rubber goods and for conserving supplies. An- 
other result was that thc lli~rision has been asked t~ 
act as technical advisory body to various Government 
and Service departments. I t  will also be responsible 
for the analysis of a rluniber of Alustralian plants 
submitted for consideratioli as sources of rubber, for 
certain aspects of rubber technology in connexion with 
trials of imported plants, and for technical advice in 
discussioiis concerning the production of synthetic 
rubber in Australia. Collaboration with other scientific 





enzyme production can be promoted by amation. 
Multiplication of the organism is also favoured by 
plentiful air supply, but not sufficiently to account for 
the additional enzyme pl'oduced. Thus, improved 
enzyme formation is not a direct function of bacterial 
growth. I t  must, therefore, be associated with the 
adoption of a new type of metabolism pa~rticularly 
suited to high oxidation- potential. A practical impli- 
cation of this work is that fellmongery sweathouses 
should be well ventiliated so that proteinase secretion 
l;y the depilating bacteria can attain its optimum. 

(viii) Causes of Pelt  Damage in the Sweating 
Process.-In the course of studies of the factors respon- 
sible for pelt damage, large numbers of nematodes were 
recovered from sheep pelts after sweating, but, contrary 
to the opinion now prevailing that contamination of 
the pelts occurs in the sweating chamber, i t  has been 
shown that they are present on merino skins even before 
entry into the chambers. However, the possibility 
of skin damiage by bacteria alone cannot be excluded. 

(ix) Irr~provements i n  the Pie-ing Operation.-The 
recovery of wool from skin pieces by the operation 
known as " pie-ing " has also received some attention. 
Normally, the lugs, shanks, and skin pieces are spread 
in a thin layer on the ground until putrefaction of the 
skin has proceeded so f a r  that the wool can be easily 
recovered by hand picking. Objections have been 
raised to this method, firstly, on the score of the l a b o u ~  
needed for hand picking, and, secondly, because of the 
obnoxious nature of the operation. An alternative 
method sometimes used- involves recovering the wool 
by dissolving the skin in  boiling water, but this pro- 
duces severe discoloration and damage of the wool. 
Development of an alternative method is being 
attempted, utilizing the hydrolytic action of hot water 
on collagen, but superimposing on this the proteolytic 
action of a suitable enzyme. 

(x) A New Proteolytic Enzyme from a Victorian 
A-osious Weed.-The latex of the weed Euphorbia 
lnthyris (Caper Spurge), which grows in Victoria and 
New South Wales, has been found to possess marked 
gclatinase !activity. Acetone powder prepa~ations 
possess activity comparable with that of samples of 
pepsin, trypsin, and papain. Thus a new member has 
bern added to the half-dozen known plant proteolytic 
emymes, and an additional qource of proteillase has been 
revealed which might well prove to bc of intlustrial 
import~nce to Australia. Already such enzymes are 
used for desizing textiles, depilating and bating in  the 
leather industry, clearing beer, tenderizing meat, and 
pre-shrinking wool. 

(xi) Production of a New Moulding Pouider from 
Scrap Leather.-A new moulding powder has been pre- 
pared by mixing finely-ground vegetable-tanned scrap 
leather with two other components, and drying the 
nzixture under specified conditions. When placed in  
moulds and presscd at an elevated temperature, this 
powder yields a material resembling bakelite. How- 
ever, it is softer than bakelite, and can be readily cut 
u~ i th  a saw. I t  also has the useful property of being 
practically unaffected by immersion in  either water 
or petrol. 

( i )  Chemical Treatment of Monazite.-Monazite 
sand from Byron Bay, or else~vhere, is the raw material 
for the produrtion of cerium-iron pyrophoric alloy used 
in sparking lighters and metallurgical processes. The 
chemical treatment necessary to convert the sand to 
anhydrous rare earth chlorides has been worked out 
arid some notable improvements introduced. Advice 
has been given to several commercial firms, one of 
which has produced cerium-iron pyrophoric alloy for 

the first time in  Australia, and improvements i n  
technique are likely to follow as the result of further 
collaboration. 

(i i)  C'hlorination Tests on Refractory Minerals.- 
Experimental investigations were continued, and the 
chlorination method was applied to the decomposition 
of monazite for the direct production of anhydrous 
rare earth chlorides. Chlorination of zircon was also 
investigated as a means of decomposing the mineral or 
freeing it from ferruginous impurity. Chlorination of 
chromite in  presence of carbon led to the production 
of mixed anhydrous chlorides of iron and chromium. 
The conditions for sepalrating these two salts by dif- 
ferential sublimation were examined and lilac-coloured 
anhydrous chromic chloride was obtained. This com- 
pound has important potential uses. I n  all this work 
the contamination of the product with carbon may, if 
necessary, be avoided by the introduction of carbon 
tetrachloride into the chlorine stream. This technique 
was applied to the chlorination of monazite. 

(iii) Decomposition of Chromite.-The direct sul- 
phuric acid decomposition of chromite has been investi- 
gated in some detail, using various catalysts. Under 
optimum conditions for the reaction, 97 per cent. of 
the chromite is attacked. Several methods of 
separating the various products of this reaction were 
tried. I t  is considered that a useful commercial 
method for the preparation of a variety of industrially 
important chromium derivatives might be founded on 
this process. The investigation is being continued. 

(iv) Tests of Bauxite by Bayer Process.-Tests are 
being made with Gippsland bauxite to ascertain its 
suitability for commercial alumina production by the 
Bayer process. Bauxite ores from other parts of BUS- 
tsalia will also be tested. The preparation of " seed " 
alumina has received some attention as has also the 
production of an easily filterable trihydrate of alumina. 
Owing to an automatic disintegration of the bauxite 
in the soda i t  was found that the original state of sub- 
(lit-ision of the bauxite was of very little importance. 
d continuation of this work is planned to include a 
study of the desilication of the aluminate liquors. 

(v) Synthesis of Cryolite.-The conventional 
methods for the manufacture of synthetic cryolite were 
i clviewr~tl, and it mras considered desirable to investigate 
h11 altcrnative method based primarily on the inter- 
action of fluorite and alunite in  acid solution. Experi- 
mental work indicated that oonsiderable difficulties 
might be encountered in obtaining appreciable yields 
of cryolite by this method, but i t  was considered worth 
while to explore the possibilities to the fullest extent, 
in view of the importance of the problem, and the 
restricted availability of certain of the more usual 
intermediates used in this synthesis. 

(vi) Baneficiation of Graphite.-The Minerals Com- 
mittee of the Department of Supply and Development 
has asked that chemical methods of beneficiation of 
South Australian graphite ores should be attempted. 
Ore dressing processes, developed in other laboratories 
of the Council, yield a concentrate containing about 
86 per cent. of graphitic carbon, which is unsuitable 
for certain purposes. Preliminalry experiments of this 
Division have shown promising results and have yielded 
a flake product almost devoid of impurities. Such 
material has special uses in  lubricants, powder metal- 
lurgy, oil-less bearings, commutator brushes, &c. Other 
grades of graphite which require varying degrees of 
chenlical beneficiation involve material for dry cei 1 
manufacture, inert paints, metallurgical electrodes, 
foundry facings, &c. 

(vii) Beneficiation of Pyro1usite.-A general pro- 
gramme on the chemical beneficiation of Australian 
manganese ores has had as its focal point the prepara- 
tion of a grade of pyrolusite suitable for use, as a 
depolarising agent in the manufacture of electrical dry 



cells. This work is aimed at avoiding the importation 
of special battery grades of pyrolusite and has been 
recognized as urgent by battery manufacturers. The 
general hydrometallurgy of manganese ores is also 
involved in this programme. 

(viii) Alunite Investi,qatio.ns.-Two officers of the 
Division have assisted for eighteen months with the 
investigations of the lTniversity of Western Bustralia 
into the production of potash fertilizer from alunite. 
Tliese investigations have led to the decision to estab- 
lish a new and important industry in Western ilus- 
tralia. The investigations have been extended to 
determine whether i t  is practicable to produce highly 
refined alumina for aluniinium production from the 
residues after extraction of the potash salt. Should it 
prove possible to produce both alumina and potash 
salts from the extensive alunite deposits they may well 
be regarded in  the future as one of Western Aus- 
tralia's most valuable assets. 

(ix) il1iscelZcrneous.-A number of daiscellaneous 
investigations have also been undertaken. Thus, the 
effect of superheated steam on the dccomposition of 
ilmenito by sulphuric acid has suggested that auto- 
clave treatment for non-reactive titanif,erous iron 
ores may perhaps be dispensed with in some cases. 
Throughout the period under review, many industrial 
contacts were made and maintained. 

I n  close collaboration with the Cement Manufac- 
turers' Association of Australia, which is to share the 
cost, investigations are being initiated into certain 
aspects of cement manufacture and concrete mixing. 
The field for possible work has been closely surveyed 
and a programme for investigational work submitted 
for consideration by the Association. 

7. PRODUCBR Gas INVESTIGATIONS. 
Methods of analysis of charcoal developed by officera 

of the Division, working in the Department of Engi- 
neering at  the University of Melbourne, formed the 
basis of the Standards Association of Australia's 
specifications for the methods of testing charcoal, and 
the results obtained by these officers on Australian 
hardwood charcoal form the basis for the specifications 
adopted. Analyses of some 30 brown coal charcoal 
briquettes have just been completetl ; they should enable 
the State Electricity Commission of Victoria to deter- 
mine the optimum conditions of the production of 
what may well he a much improved fuel foir gas 
producers. 

8. PHYSICAT, METAT,LUIGQICAL INVESTIOATIONB. 
The work of this Division in the field of physical 

metallurgy began only towards the close of the year 
iinder review. Attention was confined to certain 
matters of importance with respect to conservation 
of tin. 

9. PHPSICO-CHETITCAL INVESTIQATIONS. 
( i )  Flotation of iSulplzide 0rcs.-Oxidation of sul- 

vl~ide ore3 of copper, lead, and zinc, such ac: occurs in 
mininq storagr. crilrhiiig, and is generally 
thought to be responsible for difficnlties in the prepara- 
tion of high grade concentrates. Methods have been 
developed to determine the degree of oxidation and its 
dependence on certain variahlrs. I t  has been shown 
thnt both major and minor constit~ients of the ores may 
be responsible for some difficulties, but the investigation 
-admitLcdlv a difficult oiie-has not yet reached the 
stage that deductions of practical value are possible. 

( i i)  Flotnlion of Ron-Sulphide Ores.-This investi- 
gation is of considerable breadth. Attempts are being 
made to determine the fundamental chemical and 

physical principles underlying the use of certain pro- 
p o d  new types of chemical reagents in flotation, and to 
apply these prirlciples to the separation of certain stra- 
tegic minerals fro111 those with which they are comrnonly 
associated in ,\ustralian ores. The introduction of 
new flotation reagents is fraught with difficulty, but the 
benefits that would accrue for certain important 
niirierals are such as to justify the attempt to develop 
their ilse. 

A method akin to flotation is being applied to 
separate two riiaterials of plant origin, one of which is 
r e l ~ ~ i ~ e d  for an essential drug. Thus studies in one 
ficltl are likely to find useful application in an entirely 
different field. 

The laboratory is now equipped with almost a corn- 
plcte ra:ige of modern sand-testing equipment. Sands 
from many foundries have been tested, involving over 
a tllousand sepaisate tests. ltesearch on methods of 
testiilg has hrrn undertaken, and sands from all the 
major pits near Melbourne have been examined. 
E ~ l ~ n d r i e s  faced with the nroblem of castina unfamiliar 
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alloys required for the 13rod~~ction of munitions have 
been advised as to the correct grades of sands to employ 
in cores a~itl moulds. More attention has been given 
to core sai~tls aiid ccres than formerly, and a trade cir- 
cular on this subject is being ~ublished. 

( i )  Efhylene and its Derivcrtives.-An investigation 
of et21ylene as starting material for .the synthesis of 
c.ornrriercially value1)le organic c,llcmicals has been 
initatrd. The method of production from ethyl alcohol 
has been examined, particularly with respect to the 
inobt suit;jble catalyst. Illthough a thorough examina- 
tion was not lr~acle, a suitable clay catalyst was found 
which at 380'-390' (I., gave an ethylene of 92 to 96 
per cent. pplmity in yields exceeding 90 per cent. of the 
theoretical and often reaching 96 per cent.; the ethy- 
lene contains I to 2 per ccnt. of butylene. il generator 
is in opc~ration which has a production of 250-300 litres 
per hour, and a larger pilot plant apparatus is under 
construction. 

'I'his ethylene has been used, first, to discover its value 
as  a source of forn~aldchyde. I n  addition to formal- 
deli;yde, another valiiable product of the oxidation was 
c.tl~yl~~lie ox id^, \111ich 7 v 3 q  rcxadily removed by trans- 
forinaticii to ethylene glycol. 

The 1)rodnction of ethylene chlorohydrin from ethy- 
lene has been examined on a laboratorv scale. and from 
the results obtained an apparatus has been designed and 
opernleJ to prodncc the amount of this chemical that 
is required in synthesizing novocaine suffi~cient for 
Alustralia's requirements. 111 the 'CJnited States of 
,4merica and Canada, the oxidation of ethylene to give 
mainly ethylene oxido has been developed. From ethy- 
lene oxirle a nurnber of organic chemicals, now 
required in Atustralia, can be prepared. The investi- 
gation of this oxidation has been started. 

Parallel with the work on ethylene, work has been 
commenced upon the oxidation of methane to formal- 
tiehydc. The rate of conversion to formaldehyde and 
the percentage yield of formaldehyde are not expected 
to be so high as mith ethylene, but the process seems 
to have certain cornpensating advantages. 

(ii) Rynfhetic Resins.-A commencement has been 
made mith some investigations in the field of ~ynthetio 
resins. The main investigation, so far, has concerned 
the prodiiction of synthetic adhesives for the manu- 
facture of " compregnated " woods. This work is being 
carried out in collaboration with the Division of 
Foreat Products, whish impregnates the woods with 
resins supplied by this Division and tests their proper- 
ties. The adhesives already supplied have shown some 



adt+aiitages. Cresylic acid of local manufacture has 
been carefully analysed and a method developed for the 
partial analysis of the cresol-formaldehyde resins. I t  
is hoped that this method nlay be of value in  control- 
ling resin production. This method is being perfected; 
i t  is now s:tPicientl,v relial~ll. to act as a gnide in resin 
l~ repa~a t ion .  

,111 esanlinatioii of rcsir~s of tlic l) l~enol-furf~wal and 
cresol-fuitnrsl class llas rt~crntly been cor~~~neizced. 
TJse of furfural in resin prodrlction ~ o u l d  relieve 
tlic tlemaild on supplies of formaldehyde and, 
~ i i ~ c c  it can be p r o ( l i ~ c ~ ~ d  relativclly simply from 
\vahte m a t ~ r i a l ~  *rich as oat hulls and bagasse, its pro- 
cluction in _\ustralia seems de,irable. Samples of fur-  
fnral obtained from bagasse by the Australiai~ Estates 
Co. 1,ttl. ant1 :'roc1 flax shires by the Division of Forest 
I'~.oclilcts, hare  been founii lo l ~ e  of sufficient purity 
f01,  u;e in rr~sin prodnction. 

The causes of cracking and crazing of transparent 
methyl methacrylate sheets during nloulding and worlr- 
ing have been examined. ,Is a re.qult of the investiga- 
:iuil carritcl out, recornn~cndatioiis \\.ere mat3e as to pre- 
-::i1ri3ns to be observed in  using these materials. 

The work on the buiiding up  of a research organiza- 
tion for clealing with friction, lubrication, bearing, and 
\:ear prol)!:.rns has b e ~ n  continned. I n  o:.dcr to deal 
with the nurnerous problems that the war has made 
urgent, some expansion, the construction of more appa- 
 rail^^, and thc d~u?lol )~nent  of new lines of work ~7ere  
IICCPL: SPY. The Section is collaboratilzg with thc Ser- 
vices, dovernment Departments, and commercial 
orgallizntioni; eoncerlicd \\-it11 mar production; in  fact, 
the main part of its activities is devoted to war work, 

since much of this is confidential an  account of it 
is not given here. 

The University of Melbourne is  continuing its co- 
operation, and the work is being greatly assisted by 
Professor E. J. Hartung, who has p r o ~ ~ i d e d  atiditional 
laboratory accommodation in  the - new chemistry 
school. Professor A. B ~ ~ r s t a l l  and the staff of the 
Enqineering Scllool are assisting with the construction 
of xpparatus, and the Departnients of Natural  
Pi~ilosopliy and Mrtallurgy are  helping with other 
ayIects of the 1ircl1.1~. 

Investigations of the physical processes that occur 
during the sliding and seizure of surfaces are being 
made. 

( i )  The Thcory of Metallic Friction and the Role of 
Shenri,tg ccnd 1'lougTbing.-Accordiilg to the theory of 
n~etall ic friction put for-vard earlier, the f~ ic t iona l  
i.rsistance is tluc, primarily, to the shearing of the 
~iietallic junc'tions which are formed a t  the points of 
rontnc:, and to the tvork of dragging or the 
hurf::ce irregularities of the harder mrtal  thi.ongl1 the 
~loftrr  one. An attempt has been made to put this 
theory on a more quantitative basis. The frictional 
force F may be ~rr i t te i l  as E = S + P where S is the 
fwce required to shear the metallic junctions and P the 
force required to displace the softer metal from the 
path of the $lider. For  sliders of cliff~rent shnpcs and 
s i e c ~  a theoretical calculatioil of F, S, and P is made 
i11 terms of shrar strength, and the "flow pressure" of 
the softer metal. An esperimelltal inrecligation of 
the.(, relations has been made for steel sliding on 
i~:~l iu ln  wl~icli is a very soft metal. The experiments 
n r r e  niarle with cylinc:rical, hemispherical, ant1 plan(. 
filirlers, ant1 S and P rvpre evaluated separately. I t  was 
found that tlle experimental results were in  reasonable 
agreement wit11 the geaeral theory. The friction 

l:etween thc metals i g  deternlincd primarily by the real 
area of contact: the load is important mainly in so f a r  
as it nflccts this arra. Indium adllere,s strongly to clean 
stccl, $0 tliat when sliding takes place the shearing of 
the junctions occurs in the indium itself, and the shear 
~ll 'ength is approximately eclnal to tliat of pure indium. 
8ince j)urr iiltlium flows readily, the area of contact 
1)c.tween rile lnetals may be large and the friction 
\).it\vc.cn the 111~ta ls  may be high. I f ,  however, the 
indinni is in tl~ci form of a thin film on the surface of 
a ha r:lcs metal tlie frictional resistance is very small. 

( i i)  'I'hc! E'riclion of  Thin illetnllic Films.-An 
ill\ estigation ha3 been rriade of the frictional properties 
t,!' thin films of inditim, lend, and copper, deposited on 
l u  tile snl~favc of ot!irr nictals, and tlle results are in 
::grrement wit11 the abore theory. For  all three metals, 
tlir, frictionai 1~czistance to the movement of a curved 
slider i, t lctc~r~~~iiiet l  primarily by the real area of con- 
tact betmeen the ritrtals, whether they are present as a 
t l ~ i n  film or a te  ~ised in  bnlk. ?Then the different 
n~etals are 1)rese:lt as thin films, their frictional 
re~istance i s  directly proportional to their shear 
strc~lg-th. The friction decreases as thinner films are  
used. There is, ho~verer, a limit to this, and for 
indiunl on finely ground steel t#he frictional force i s  a 
minlimum 11hei1 the film thickness corresponds to a 
few hnntlred molecular layers. Films of thickness less 
than about 50 atomic layers cease to be effective on this 
surface. 'rhe friction of indium films and of lead films 
falls steadily as the te~npernt i~re  is raised and reaches 
a minimutn when incipient rrlelting begins. A measure- 
ment of the rate a t  which indium films are worn off the 
surfarc by contiilucd sliding slio~vs that, altjllongh the 
~lleta! films ane resistant to lvear, they are less so than 
stearic acid films of the same thickness. 

3. MANUFACTURE AND DEVELOPMENT OF AIRCRAFT 
BEARINGS. 

Work oh the developrnent and manufacture of air- 
craft bearings has been continued. The work has been 
eimplified by the formation of the Bearing Control 
Coi~lnlittee and lias been helped by the action 
of the Department of Aircraft Production in setting up  
a Pilot Bearing Afinexe to work in  close association 
with the ('ouncil. New techniques of manufacture 
have been worked out for a number of major aircraft 
bearings used in Aust~al ia .  The general procedure 
lias brcn to manufacture prototype bearings in  the 
('ouncil's laboratories, test the methods 011 a larger 
ficale in the Bearing hnnexe, and, 1~11eri they are knonn 
to be successfnl, to hand over the technique to local 
bearing manufacturers. 

4. ~NVESTIGATION AKD TESTING O F  BEARING METALS 
AND BEARINGS. 

(i) X-ray and hlicro l?zuminatio.r~, of Bearings and 
i f i p  T ~ s f i q  of Bond Sfrengfh.-The general work on 
the examination of bearings by microscopic and X-ray 
nietbods and tlie corre!ation of the results with known 
defects in  the bearings have been continued and have 
been applied to a large number of experimental, locally 
mad,e, and imported be21 ings. The ileronautical 
Inspection Directorate and Munitions Supply Labora- 
toriea are collaborating in  this examination, and cer- 
tain standards of acceptance alrd rcjcction have been 
arrirecl at. 

( i i)  Beuring Testing Ilfnchinrs.-Two !)caring test- 
ing. 117nch:ncs haye been con~structecl. The first is 
t l , l~~~ . ; r c l  primarily for investigating the perforniance 
of the master rod aircraft bearing in a radial engine. 
The second machine is for less specialized bea~aii~g and 
lubi*ic:tnt testillg, and is drsigned to  study the perfor- 
t ~ ~ a n c e  of sleeve bearings under widely varying condi- 
tions of speed, load, and lubrication. Both these 
inachines are being applied to  practical problems. 
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( i i i)  il'lbc il'lieory of file ,icflon of U ~ ~ l r i ~ l ~  J~eti11s.- nary lubricants may fail, i t  is elutomary to add to  the 
The inail1 function of a beariilg mr-tttl is to reduce the niineral oil active ingl~edients which may attack the 
friction, wear, arid seizure, between the sliding surfaces. surfaces chemically and form a protective film which 
I f  the friction is to be small, however, the area of reduces the extent of the metallic seizure. These com- 
contact A, and the shear strel~gtli s of the u,etaI must be poullds are specific, anld their actioli is modified by the 
as small as possible. Un~fortunately, if the metal has a high local temperatures developed at  the points of 
low shear strength, it iy usually ?oft with a lo~v  flow contart. An investigation into thc effect of various 
pressure, giviilg a co~ l ipa la t i r c l~  larger area of contact. active conlpou~lds has been made and the work is being 
The double corlditioii of small s and small A may be continued. 

t achiered, however, by depositi~ig a tllin film of a soft ( iv)  ClllftLng P'IL,ids.-Ait outbreak of war large 
lo\\ melting nictal on a hard one. 'i'l~is nlar  be carried of cutting fluids were imported into AUS- 
out by direct deposition, or by selecting an  alloy of tralia for high-glade machining work in  the aircraft 
suitable structure ancl composition, so that the film is alld industric,s. worlc bas been carried out to 
spread during t l ~ e  sliding process, IZ series of experi- 

k 
arsist in the development of locally made fluids. A 

merits has been carried o u t  on pure nletals, on alloys, ,c,ries of laboratorq- experiments cornbilled with stan- 
alld 011 thin films of soft lnetals deposit" on to ( i 3  i.diZed test3 I~~~~ sholrn that an important 
metallic substrates. The resnits shnv that the friction ~)roperty of a ciitting oil is its ability to lubricate steel 
of the diflereiit metallic alloys is colisiderally less t l~all  surfaces ullder severe of load and tempera- 
that  of of the constituellt lnetals. The loWest r s i n g  thrLse lal,oratory experilnellts as a basis, 
frictioll of all, llo~vcvei, is ubtaill~~cl with the thin ct,rtaill wc.re tler.eluy,cd in collabol.atioTl 
f i in~i  of soft metal deposited 011 to a hard one* \kith otliers. These fluids proved successful in  practice 

I f  the alloy coasists of a soft metal dispersed through- and are llow widely used. 
out a harder matrix, i t  is illow11 that its frictional 
propopties resemble very closely tho* of a hard surface ('1 Plul'ds f o ~  the Gri?~dinii and ("'-lttin,q of Glass.- 
(cofiSistillg of the matrix material) oier  r]riclI a thin The local optical coiopanies wrre exper ie i i r i l~~ trouble 
film of the softer metal has I , ~ ~ ~  spyeat]. rrllc actual in grillding the edger of lenses and in  cutting grooves 
value tile friction is tlic same, the tomperaturc- ill Lorosilicati. gIas3. Sil?ice i t  was no longer possible 
curfficienl of frictioll is the same, and the increase of to obtain tl1t3 irnportetl g i n d i n g  fluicis, a short i n ~ ~ e s t i -  
friction Tvith wear is also very silrrilar. I t  is sllgge;ted gation of this was made and some experimental grind- 
that  for  a large class of bearing metals, the estrusioll ing Hnids were inade UP. The3e prored suitable for 
and sniearing of a soft constituc>nt over a ha~ider matrix, the 13"rPOSe. 
plapq an  important part in r e d ~ i c i l l ~  the friction. \war, 6. WEAR. 
and seizure between the filiding surfaces. 

( i )  The Lubrication and Wear of Piston Rings arid 
(iv) 'ktered Bearings.-work or' the fric- (Jyl~,Lders.-Experiments illto the nature of the lubri- 

tional and wear properties of sintered metal bearings c.atioll, the piston ring and cyIinrier wall  of a 
and thPir for pnrpoSeii is being ill,l13iag c,llgillc have heen colltimwd. A&n electrical 
carried out. rllethod is used to follow any momentary breakdown 

Y (v )  ~ c ~ n o m ? y  of Tin.-The Section is acting in1 all of the film. l t  is found ellat the transition from 
advisory capacity to the Controller of Kon-ferrous fiuicl to ~ ~ , ~ ~ ~ ~ l ~ ~ ~  lubricatioll lnay be a suddell one, 
x e t a l s  on the conservation of till in bearings and is and that  i t  is very sensitive to small in the 
carrying out experiments on various low tin bronzes, riSbOqity and temperature of the oil alld to  the condi- 
ttihite metals, ant1 other alloys. tions of engine operation. The ohserrations have an  * 

interesting bearing on both the theoretical and the 

5. LL~BRICA~ON. practical problems of cyliilder lubrication and wear. 

iidditiofial apparatus has been constnlcted for the ( i i)  TV'car of Aircroft ~ ~ ~ ~ n t ! ~ ~ s . - ~ a b o r a ~ t o r y  
physical and chelllical investigation of lobr;cants, and nleas~wen~ents have been1 made of the basic wear pro- 
a number of invesfigations are in  piiogress. p ~ r t i e s  of various steels and cast irons used in  the 

( i )  lThe  licchanas9fi of LubTicntion.-InrestigatiO~l manufacture of aircraft cylinders and ring.. The 
is being madG illto the mechaili.rm by allicli tilc influ~nce of the structare~ and of certain defects in  the 
i l ~ ~  lilhricant film r e d ~ i c e ~  the friction bet\\-een moving steel on its wear properties, have been studied. 
sul.faces. Experiments halbe shown that the action (i i i)  The w e a r  and Oil Contamination of Producer 
of polar hydrocarbons is rery  specific, aild that, alone, Gas 17eklcles.-A series of >war measuren~rrilts has been 
they are ineffective on the surfaces of certain metals. completed on a nunlber of vehicles operating on char- 
They may, h o ~ ~ e v e r ,  be rendered effective by the addi- real producer gas. The lneasurenlents showed that, 
tiun of certain non-polar hydroearhons. The resl~lts ivith sorne of the early models of gas cleaners, excessive 
are of interest both from the fciidanie~ital anld fro111 abrasive wear of the cylinders and piston rings 
the more practical poilit of view. Special apparatlls occurredl, With later cleaners of better design, how- 
has been made for measuring and analysing friction ever, which reduced the amount of dust entering the 
and for studying the boundary lubrication properties engine to a low value, the wear was no greater than 
of oils and lubricants over a v ide  temperature range. that obserred with petrol. Analyses of the lubricating 
This is being uscd for investigatillg the suitability of a uil fl.onl the snlilp sllowed that under these conditions 
number of lubricating oils and greases f?r  various pur- the oil contamination and deterioration was also no 

• poses and for the development of snbstitutes, greater than that frequently observed with petrol 

( i i)  Development of Lubricnnts for D r a w k g  and ve1:iclt.s. 
Pressing.-L\ laboratory inrestigation has been niadc (iv) The Mensuremefit of Supface Finish alzd Sup 
into some of the physical ~ T ~ ( ' V S S ~ S  which occur during face Dalnnge.-Information about the mechanism and 

s drawing of metals, and of the cffect which varioo,s lubri- the ,,tent of %rear ullder practical conditions 
cants may hare  in  reducing the friction and seizure rrlap be obtailIed by all investigation of the contours 
during drawing. Work is being carried out on the of the worn surfaces alld of the distortion immediately 
dere!opment of drawing flnids for various special belorjr the %,orll portion. The normal method of micro- 
~nrposcs .  cxan~ination of a section cut a t  right angles to the 

( i i i)  Extreme P ~ e s s u r e  Lubricants.-When the load stlrface does not reveal very fine irregularities. The 
Letaeen motrihg suffaces is very high, for example in  technique of cutting a section at  a very oblique angle 
tllc lubrication of heavily loaded gears, and the ordi- is, therefore, used. This gives a contour of the surface 



with its vertical component magnified about ten times. 
The method is being applied to various wear and fric- 
tional problems. The results obtained provide strong 
evidence that a minute local welding of the surfaces 
can occur during the sliding of metal surfaces. 

Experiments on the nlature of contact between collid- 
ing surfaces are being continued and the results applied 
to a study of the mechanism of detonation of explosives 
by impact and friction, and to other problems. 

8. MISCELLANEOUS. 
Work is in progress on a number of other problems 

such as the friction and wear of brake bands, the 
replacement of ball anld roller bearings, the electro- 
plating of bearings, the physical and chemical examina- 
tion of lubricants from various sources, &c. Members 
of thc Section are acting on technical committees, and 
are assisting and advising government departments 
and other organizationis which are concerned with war 
work. 

XIQ. OTHER INVEISTIGATIONS. 

( i )  General.-During the year, the Section moved 
from the School of Dairy Technology, Werribee, where 
facilities had been generously made available by the 
Victorian Department of Agriculture. The work is 
now centred in laboratories provided by the Division 
of Industrial Chemistry. Close co-operation is main- 
tained with the Division, and three of its officers are 
nlow fully employed on the dairy research work of the 
Section. Most of this work has heen on problems 
associated with the transport and storage of dairy 
products under war-time conditions. 

( i i )  Survey of the Properties of Australian Butters. 
-The survey mentioned in the last annual report was 
continued during the year. Monthly records showing 
the conditionls of production, methods of butter manu- 
facture, and properties of the butterfat over a period of 
two years are now available for many producing dis- 
tricts in Australia. The task of collating the large 
amount of information obtained has not yet been 
undertaken. The growing importance of the manu- 
facture of pure butterfat adds importance to this work. 
Obvious variations in1 the properties of this product 
have already been observed which can be correlated 
with the conditions of production.. 

(iii) Tinned Butter.-Tinned butter normally con- 
stitutes only a small proportion of the total Australian 
production, but its importance has been increased conL 
siderably by present war-time conditions. These have 
also served to emphasize the inherent instability of the 
product compared with other tinned foodstuffs. The 
comparative lack of keeping quality is due largely to 
the virtual impossibility of sterilizing butter, and 
the dcvelopnlent of t:lllowy flavours due to fat oxida- 
tion. An investigation into the problem of keeping 
quality in tinned butter has been initiated, and colla- 
boration has been arranged with the Department of 
Agriculture, and commercial organizations i n  New 
Sonth Wales, who are conducting experimenlts towards 
the same end. I t  has been found possible to control 
the development of micro-organisms by incorporating 
a suitable concentration of salt and processing the 
butter in such a way that a very fine tcxtilre is obtained. 
This has resulted in a definlite improvement in keeping 
quality, and the problem of fat  oxidation is now the 
limiting factor to further progress in this direction. 
Early experiments involving the reduction of air con- 
tent, and the heat treatment of cream, have not yielded 
promising results so far, but other lines of approach 
to the problem are under conlsideration. 

(iv) Preparation of Pure Butterfat from Butter 
(Dehydrated Blifte.r).--Pure butterfat is not suscep- 
tible to bacterial action and, when properly packed, 
keeps well at room temperatures. Moreover, a good 
quality product can often be made from second-grade 
butter, so that conversio~l of such butter to the dry 
butter-fat will release conqiderable refrigerated space 
for ot,her purposes. During the year, experiments on 
the large scale peparation of the dry fat  have been 
made. This was possiblc because of a generous grant 
by tlie Australian Dairy Produce Board, arid the ready 
co-operation of the Long~varry C~~opera t ive  Dairy 
Company, who made plant available. The experi- 
mental plant was capable of treating about 1 ton of 
butter per hour. Briefly, the process consists of 
melting the butter, adjusting the of the serum 
in order to facilitate separation, separating the serum 
centrifugally, and boiling off the last traces of water 
and deodorizing ill a vnciulnl before filling into tins. 
Conditions for the satisfactory operation of the plant 
were worked out, and a trial shipment forwarded to 
Great Britain. This travelled well as unrefrigerated 
caygo, and t l l ~ r e  appearrd to be little if any deteriora- 
tion in quality during transport. Fa t  in completely 
filled and sealed tins has also been kept at  room 
temperatures for a period of twelve months without 
deterioration. I f  desired, the fact can be reconstituted 
to butter by re-emulsifying to a cream and churning, 
or more directly by methods used in margarine manu- 
facture. 

A commercial plant capable of treating over 100 
tons of butter a meek and based on the experimental 
one is now in operation, and another plant is being 
erected. Large stocks of second grade butter which had 
accumulated are being treated to produce a satisfactory 
quality butterfat. 

(v) Cheese.-During the year the manufacture of 
a quantity of cheese which was sllillped as unrefri- 
gerated cargo wae supervised. Varions modifications in 
manufacture, which it was hopecl might improve the 
keeping. quality at comparatively high temperatures, 
were trled. Unfortunately, none was found effective, 
and the cheese did not travel well. Further work is 
being done on the small scale on the factors iliflnencing 
the loss of fa t  from cheese at  high temperatures. 

(vi) Compressed Whole Millc Powder.-In order to 
increase the shipping density of milk powder, and to 
avoid the use of tinplate containers, whole milk powder 
has been compressed into #block form. The blocks were 
compressed to the point where free fa t  began to appear 
on the surface so as to reduce as far as possible the 
oxygen content. Conditions of pressing roller and 
spray-dricd millis w ~ r p  norked out. The blocks contair~ 
about 8 per cent. of air, and the packing density of 
the milk powder is increased from about 0.6 to 1.15. 
Small 1.25 lb. blocks representing a gallon of milk, 
and large 9-inch cubes weighing 33 lb. were produced. 
The blocks are hard, although somewhat friable. They 
do not dissolve readily in  water without previously 
powdering, and this would present some difficulty on 
the domestic scale, although it can be rcadilg accom- 
plished with suitable equipment. Unsuccessful attempts 
were made to produce a block which would disintegrate 
when placed in water, but it was found that the addi- 
tion of 20 per cent. cane sugar gave a block that 
could be easily ground to a powder, for  instance with 
a rolling pin. 

An experimental shipment of 11 cwt. was forwarded 
to Great Britain, and prelirninary reports have been 
favorable. Experiments here showed that, when 
properly wrapped, blocks stored for 26 weeks under 
atmospheric conditions, and also at  32' C. and 80-90 
per cent. relative humidity kept well, and were only 
slightly inferior to the controls which were tinned in 
an atmosphere of nitrogen. 



During the year under review the work of this 
Board, which is carried out with the co-operation of 
the Postmaster-General's Department, the University 
of Sydney, and the Commonwealth Solar Observatory, 
has been confined to studies of the ionosphere. The 
results obtained are proving of considerable practical 
value in many Australian radio activities. 

Twenty-nine investigations have been carried out 
into the mineral association of valuable minerals in 
oies and lriill products dubmittcd by mining companies 
and institutions. Each of these investigations was 
coaplete in itself and directed to some specific problem 
such as the mode of occurrence of gold and other 
valuable minerals in  an ore, a concentrate, or a tailing, 
particularly in relation to losses during treatment. 
Fourteen of these investigations have been coneesized 
v i th  ores that have been subjected to experimental 
treatment in the ore-dressing laboratories or with the 
examination of test concentrates and tailings obtained 
thereby. 

The more extensive investigations included the ex- 
amination of mill products from zinc lead ores a t  
Captain's Flat  and North Broken Hill mine. I n  
these,. quantitative expressions of the nature and com- 
binatlon of the various minerals have been developed, 
and the method has proved successful In clearly dis- 
tinguishing the mineral features of each product and 
in being informative as to the degree of separation 
accomplished by the grinding practice and the efficiency 
of the separations by mineral flotation. 

Mineragraphic investigations have been facilitated 
by contributions from a number of mining companies 
through the Australian Institute of Mining and Metal- 
lurgy. The University of Melbourne has also assisted 
by granting the investigations laboratory accommoda- 
tion in the Geology School. 

4. ORE-DRESSING INVEBTIGATIONS. 
Go-operative investigations on ore-dressing have been 

continued in the Laboratories at the Kalgoorlie School 
of Mines, the South Australian School of Mines 
and Industries, and the Metallurgical School of the 
University of Melbourne. I n  past years, this work 
has been practically confined to gold ores and has 
materially assisted in increasing ,iustralian gold pro- 
duction. A feature of the year under review, however, 
has been a change-over to the examination of ores 
of much-needed base metals and to the so-called 
<L  strategic " minerals required for war production. 

At Kalgoorlie, attention has been given to the treat- 
ment of Whim Creek copper ore by the segregation 
process, the preparation of pyritic ores for utili7ation 
in the manufacture of siilphuric acid, the h l o ~ ~ i n g  in 
of small copper smelting furnaces, and the treatment 
of drosses formed in the galvanizing of wire netting. 
Work is also being undertaken on the recovery of 
wolfram and scheelite from the mi11 residues of a 
gold mine. I n  addition, investigations have been under- 
taken into certain gold problems, particularly the use 
of charcoal instead of zinc as a precipitant of gold in 
the cyanide process and an investigation of the methods 
of assay of roaster calcines. 

At Adelaide, particular attention has been given to 
ores of copper and manganese, and to rutile, barytes, 
and graphite. 

At  Melbourne, ores of manganese, copper, zinc, 
antimony, chromium, bismuth, and graphlte have been 
examined. Work on an oxidised copper ore from 
Western Australia resulted in the development of a 
process whereby a shipping grade of concentrate can 
be produced directly from the coarse ore with a re- 
covery somewhat exceeding 60 per cent. of the total 

copper. A further successful investigation was con- 
ducted with a view to recovering base metals from 
scrap ancl rumbler discharge produced at an ammu- 
nition factory; as a result of this work, a method of 
separating brass and cupro-nickel was developed. 

5. BIOMETRICS. 
( i )  General.-Early in 1941 the Biometrical Section 

was partially re-organized to meet the demands of the 
Council's expanding organization and the increasing 
scope of the work. The principal move in this change 
was the establishment of the Sectional head-quarters 
staff at the Council's Head Office, Melbourne. Other 
officers were retained in those divisions i n  which 
biometrical work demanded their full time. Under 
this arrangement the Section has, throughout the past 
year, continued to be actively engaged in co-operation 
v-it11 officers of the Council's diris~ons and also with 
~ ~ a r i o u s  external organizationr. Thcre have been 
scvcral staff changes, the most important of nhich was 
the s~coiidment of one officer to assist in civil defence. 

(i i)  Division of Plant  Industry.-Early in the year, 
new investigations were designed to test the effects of 
spacing and fertilizers on vegetable seed production, 
and the results of these trials have recently been 
analysed. The sampling of paetures has received 
further consideration, and an extensive examination 
has been made of data derived from particular sub- 
sampling techniques designed to determine the botanical 
composition of pasture samples. Multiple regression 
analyses have been made to relate the percentage 
incidence of potato virus to various factors, including 
climatological factors. A scoring system has also been 
developed for rating the estimated size of potato plants 
in order to determine the spread of virus disease from 
infected plants. 

Analyses of fertilizer trials in forestry plantations 
have been made, and considerable attention has been 
given to such questions as the nature and number of 
sampling measurements that must be taken in  order 
to estimate volumes of timber with reasonable accuracy. 
Investigations into take-all of wheat included an ex- 
amilzation of data on the relation of ear and tiller 
derelopment to root conditioll in diseased and healthy 
plants, the ~ l a n n i n g  and analysis of a series of glass- 
house experiments designed to determine the influence 
of mineral additions to soils on the incidence of the 
tliscasp, ant1 n t'~11'111er scriei to drtcrrt~inc tho influe~lce 
of soil moisture on plants inoculated with tlhe disease. 

Other work involved the analysis of (i) data from 
a number of field and variety trials, ( i i )  data relating 
to thr tirrie interval betxecn the opt1ning slid ~ ~ i p p i r l g  
of flowers of Medica,qo spp., and (iii) further investi- 
gations of the mode of transmission of yellow dwarf 
disease of tobacco and of potato virus. 

(iii) Division of Economic Entomology.-In this 
Division statistical work included a comparison of the 
rates of increase of Rhizopertha populations under con- 
ditions of varying temperature and time interval 
between sievings of infested grain, the analysis of 
dosage-mortality data for a variety of insects and 
insecticides, the analysis of a number of insecticidal 
field trials, the correlation of climatological factors 
and the occurrence of grasshopper swarms, the analysis 
of data relating to catches in  fly-traps and the action 
of repellents, and the development of a theory of 
random movement for a technique used to determine 
the density of flies in the field. 

(iv) Division of Animal Health and Nutrition.- 
The Section has undertaken an extensive study of data 
derived from the field trials being 
carried out a t  Armidale (N.S.W.) . Throughout the 
past year work has been continued on the reduction 
of a number of climatological factors from the primary 



data in  order to relate them to variations in  worm 
burden. Epidemiological studies have also been con- 
tinued and the analysis of seven years' data from the 
bacteriological examination of a herd of cows has been 
completed. Secular graphs of the inciJence of various 
organisms and mastitis have been prepared and life 
tables calculated showing the probability of infection 
at  various stages of herd-life. 

Other work included the analysis of data from a 
trial designed to determine the influence of state of 
nutrition 011 wool production, the analysis of body 
weighty fleece weights, and fleece characteristics of 
offspring from different rams, the analysis of field 
trials at  Gostwyck and Mihi, and further investigation 
on the development of a ferllliique for estimating 
numbers of eggs of parasitic worms in faecal material. 

(v) Division of Forest Products.-During the period 
under review the Section has continued the calculation 
and reduction of data for the several sections of this 
Division. Statistical work has been principally con- 
cerned with the analysis of data obtained in studies of 
the mechanical properties of Australian timbers suit- 
able for use in the production of aircraft, and with 
the planning of investigations and the analysis of 
experimental data relating to the manufacture and 
testing of paper pulp. Many thousands of routine 
calculations have also been completed. 

(vi) Division of Industrial C'hernistr;y.-In con- 
nexion with the foundry sands investigations being 
conducted by this Division, further advice has been 
given in the planning of experiments and assistance 
with the analysis of data relative to the standardiza- 
tion of sieving practice, the calibration of sets of 
sieves, and the comparison of different test pieces (con- 
tinuation of work previously reported). A new series 
of espcriments has been designed to determine specifi- 
cations for the standardization of dry sand testing 
practice, and a further series to compare methods of 
moisture testing, and the re-calibration of the Speedy 
moisture teller. 

(vii) National Standards Laboratory.-The Section 
has begun the preparation of a set of tables for ude 
with certain optical equipment recently acquired by 
the Physics Section. 

(viii) Cfommonwealth Research Station, 1Cierbein.- 
I n  the last report i t  was stated that the Section was 
working on tl,e problem of tlr7~isillg ~iictllods for thc 
analysis of data obtained in  the drainage investigations 
being carried out by officers of this Station. This work 
was coll~plcted early during the period covered by the 
present report and the methods were then successfully 
al)plied in all a n ~ l y s i s  debigncd to determine t l ~ c  opti- 
nluril d ip th  and spaciilg of drains for tllc sel-era1 soil 
types cf th.3 Af~irray Irrigation Area, from obser~rations 
oil di.ai~:ngc e f r l ~ ~ e n t ~ ,  rates of fall of x~;lterta!,le, kc. The 
methods developed have also been applied to four other 
large-scale trials in  the J lu r ray  Irrigation Area. Con- 
siderable assistance has also been given to officers of 
this Station in  the analysis of vitic~,ltural, wine-grape, 
and reclamation trials. 

(ix) Irrigation Research Station, Grifith.-The 
Scction h3s completrd the anrtlysi, of' th:. tl81ta Cro~a 
the Griffith Horticultural Survey and is at  present 
engaged in writing the report in collaboration with 
officers of the Station. 

6. STAKDARDS A~BOCIAT'ION 08 AUSTRALIA.* 
The As3ociation has continbed during the past year 

to devote practicaI,lf the ~~rho le  of its energies to  
standardization projects associated with defence. Tlie 
total nunlber of specifications of this character pub- 

lished since the outbreak of Wkr is approximately two 
hundred. I n  addition to continued work on the series 
of aircraft standariiz, and emergency standards for 
munitions, much attention has been given to specifica- 
tions for materials and equipment required for civil 
dcfence pnrposes. 11 series of standards for A.R.P. 
materials and requirements has been iqsued, and 
specifications for camouflage paints of different types 
and standard ca~lloutlage c o l o ~ ~ r s  have been prepared. 
i i  code for the i1luminatio:l of bnilclings mas completed 
in tentative form to serve as the basis of regulatory 
action for the improrei~~eii t  of industrial lighting. 

The hazards impo.ced by enemy action hare created 
dificulty in supplying to Australia stocks of many 
British and some dincrican specifications required by 
Australian defence industries, 'ro meet this situation, 
the Association in all appropriate cases has n~ranged 
for the rcl,l.inting of the 1)ttblications in dustralia from 
individual copies available. This activity is now on 
an cstahlished basis. 

Tlle library information service in  regard to speci- 
fications and related technical data is now i n  such 
tirrrlhild tbat in nlaliy tl!~artels the i~.-oc.iatio~l i.: 
knourfi best by the assistance given in  this form. With 
the outbreak of war in  the Pacific and the extension of 
Australian-American co-operation, there llas heen a 
particularly strong demand for information available 
in the library for data concerning American industrial 
practice. 

The increased financial assistance received by the 
,\.,ociation has b e ~ n  fally u t i l i e~d  in p~oviding the 
tc~cllnical staff iiet2e:rary to deal nit11 the ~trl iunr of 
work which the A ~ o c i a t i o n  has been called upon to 
uadertake, and the rcs~llts have amply justified a con- 
tinuance of this expenditure. 

XV. I N F O R M A T I O N  SECTION,  
1. G?~&'ERAT.. 

The demand for the services of the Information 
Section by ifidustrialists, business organizations, and 
their scielltific inrestigators, and investigators of the 
Council's own staff, reported last year, hay steadily 
continued. Especially in the preparation of extensire 
si~mmaries and bibliographies on particnlar aspects of 
cerlain techriical prorlucts, the Bection has rnade many 
w~rthwhi le  contributions to the Tvar effort, and the 
value of having a specially trained staff for this work 
has been further demoastraterk The ae.arrhing for, and 
eunlrnarising of, information spread throughout the 
~olurninous technical literature of the worltl is becom- 
ing more and   no re a specialist's job and i t  is not too 
early to predict that  the lahoratorg research worker 
Will Foon ca?l upon the trained information officer in  
connekioli a ~ t h  all problems which he might be con- 
sicloring or even actllally ~ n d e r t a k i n g ;  and to help 
effectively the inforlnatioll officer in ]:is turn must be 
so1111dly tyained and kept up  to date in the subjects of 
his search. 

During the year the Section has experiellced a con- 
giderable demand fo'r its services from the various 
Divisions of the Colxl~cil. Thiq demand is a healthy 
sign, for the Scctiol~ can often save lhudh time of 
Laboratory investigators and can frequently suggest 
likely sources of information that are not a l ~ w y s  
ohvious. Experience has ~hornn that  the dealand for 
infor lnat io~~ is hea~viest ill the early stag@ of the con- 
sideration of an investigation, Once i t  has bcr'n 
derided to uiitl*rtake laboratory work on a particular 
problem it is best for the laboratory investigator to 

This Association 13 an  independent body which is financi~lly supported by 
indlistt.ial Research acts as the liaison body bettveen the Associdtim and its main 

contr~l~utions from Gove~nlnentq and indtlstries. The Cbtlncilfor SeientiRe and 
cohtributor-the Oommnnu~alth Government. 



make his own thorough, detailed study of the literature, 
but even here the Section can generally afford some 
valuable assistance. 

Nuch  information has been prepared for the Divi- 
sion of Industrial Chemistry. For  instance, a study 
has been r ~ ~ a d e  of the utilization of scrap leather 
including the relevant patent literature. Another study 
ha, related to  a suitable ~neans  of determining mix- 
tures of aliphatic ar~iines allil anlmonia, for the investi- 
gation of the volatile amines liberated in  the fell- 
moiigery sweating process. i n  the field of minerals, a 
complete seal.c.11 of the literature has been made in  
regard to both the beneficiation of manganese ores and 
the cllemical benaficiation of graphite ores, and surn- 
initries and reports prepared on zirconium, beryllium, 
and aluminium. I n  connexion with the investigations 
into the failures of cement and concrete undertaken by 
tllc I)ivision, assistance has been rendered by the pre- 
paration of a complete summary of the information 
available on the chemistry, mineralogy, and failures of, 
and notes of alkalies ant1 other compounds in, cement 
and concrete. Other matters dealt with have related 
to the possibilities of using silver-lead, oadmium-lead, 
and calciuni-lead alloys for certain high-tin solders and 
b ~ a r i n g  metals, phosphatising and other processes for 
~lrininzising the use of tin in the plating of food con- 
tainers, and the use of cadmium-lead alloys. A fur- 
ther more compreheiz~ive report has been prepared on 
the poisonous nature of cadmium, the industrial 
hazards associated with the metal, and the precautions 
to be talien for its safe handling. Summaries have also 
been prepared on electroplating. To  give assistance in  
the inrestigational worli being carried out on the separ- 
ation of minerals, a comprehelisive report was prepared 
on electrostatic separators, attention being directed to 
apparatus and eqnipnlrnt, mineral conductivities, ancl 
costs. 

On the organic chemistry side, summaries have beell 
prepared covering the literature and patents on urea- 
formaldehyde glues, and on aniline-formaldehyde glues 
and resins to assist i n  research into the manufacture 
of resia-bonded plywood. A summary of patents relat- 
ing to plzelzol-furfural resins has also been prepared as 
a preliminary to ~ ~ o r k  being undertaken on the dcvelop- 
ment of t h e ~ e  resins to relieve the demand for formal- 
dehyde in resin manufactnre. 

Extensive bibliographies on both meat and vegetable 
c.sniiing \,ere prepared for the Dirision of Food Pre- 
 ration, and they have proved of value in connexion 
with the rapid development of these industries in nus -  
traiia. Furthermore, the ref r renc~s  compiled wit11 
regard to vitamin stability are being ufied in  the carry- 
ing out of experimental work on dietary deficiencies. - 

A summary, including bibliography, on powder 
metallurgy. has been of assistance in the investigations 
being carrled out by the Division of Aeronautics. *4 
bibliography on self-loclring niits 11ac been of help in  
the wor1:shop. 

I n  connexion with the experimental work being 
carried out by the Division of Soils on cement stabili- 
zation of soils and on dust control for aerodromes, 
si~mmarics and bibliographies h a ~ ~ e  been prepared, and, 
in a(1diiion t11r Diviqion has been acl\-iccd of all likely 
sources of information. 

3. ~ X F O R I I A T I O N  FOR MANUFACTURERS, GOVERNMENT 
~ E P ~ R T A I E N T S ,  &c. 

I n  additioll to the above-mentioned demand from 
~vitliin the Council, the usual demand from m a n ~ ~ f a c -  
tiirtlrs, gorclrnll~clnt department-, and private individ- 
uals has been experienced. -2 selection of the matters 
corlceniing whir11 rerluest~ hare  becn received ic gircn 
be1 o\v :- 

Stint h fit i c*  rrsilr ,5 : Furfural-type resins, polymetl~yl 
methacrylate resin for manufacture of aircraft parts, 

urea-formaldehyde glues, aniline formaldehyde resins, 
and tego film. Industr ial  hazards : Aluminium dust 
explosions, toxicity of lead, cadmium, and silver, 
danger from sodium cyanide, combating oil fires, shat- 
tel proofing glass. Cement and concrete : Chemistry, 
n~i!iri ,~!o%y, and failure of cenient an3 concrete, quick 
>etting cements-ciment-fo~iciu, concrete tanks for  
petrol storage, cenlel~t stabilization of soil for roads. 
.li;rr crolb : Zirconil~n~, beryllium, beneficia tion of man- 
ganes ores, graphite, carbon black, sulphur from pyritic 
coilc~ntratt~i ,  alumina fro111 bauxite. Uti l i za f ion  of 
cf,tc,te p o ( l ~ i c t s  : Scrap steel, wood waste, blood, wool 
fat  in paint>, by-products i n  sugar industry, ox horns. 
Po?rndry and engineerin,q problems. Casting mag- 
llcsiunl alloys, casting manganese bronze, titanium- 
alunliniun~ alloys, zinc base for die casting, gaseous 
c.quilibria in copper, cadmium and chronic plating, 
I)lilck nickf.1 1)latinq, degreasing light alloys, diarnond- 
~uounting in tools, permanent magnets, moulded brake- 
 lining^, Al~orescent-lightil~g, heat loss in  buried pipes. 
I 'rep(u~"ilion of chemicals. Ammonium persulphate, 
phosphorus oxycliloride, sodiuni fluosilicate and fluo- 
nilicic acid, silica gel, guanidine carbonate, methyl 
cal~loride, acetald(~l~yde, n~cntllol and thymol frorn 
piperitone, chlorine, salt by solar radiation, polythio- 
nates. Miscellaneous : Electrostatic separators, kata- 
dyne tvatclr-.bterilization, dcoiloriziiig power kerosene, 
turpentine ,substitutes, carotenoid pigments, pectin, cry- 
qtallized cherries, stencil paper, dry  cells, catgut 
sntlirc., birncts! thermometers, rrnnPt. 

Officers of the Section have also acted on various 
special committees. Thus one member of the staff was 
(:llnirn;an of the Standards Bssociation Comniittee on 
the Rotproofing of Materials. Subsequent to the work 
of this Committee a survey was made of rot and water- 
proofing methods applicable to cotton duck or flax can- 
vas  for uee as army covers and tarpaulins. Many 
nzetliods have been uscd for this purpose but on account 
of shortages of supply and restricted plant facilities, 
these methods were not readily applicable to bustra-  
lian conditions. I n  co-operation with the Munitions 
Supply Laboratories suggestions were made and inves- 
tigations mere undr~ taken  with the result that a new 
:1nlI cati-factory method has 1 1 o ~ ~  been developed; i t  is 
plcasilip to report that this method has been adopted 
by the Department of the Army as standard practicc 
for corcrs and tarpanlins. The rotproofing chemicals 
used arc of rlu.~trnlian origin and utilizc considerable 
proportions of a war by-prod~rct, arailable in excess 
qi~antities. Incidentally, the treatment has reduced by 
one-third the quantity of waterproolfing c!lcrnical pre- 
viously iniported. 

Officers of the Section have for some time past been 
p~.eparing " Australian Chemical Abstracts " published 
t:y the Australian Chemical institute and confined to 
reports and articles pi~blished in Austkalia and to Bus- 
tralian patents. These abstracts are usted by tllc 
majority of Australian chemists in keeping track of 
the results of local work. 

5 .  MISCELT~ANEOUS. 
*\part from the above work the (Section has prepared 

and iqsued to members of the Council, its cornmittces, 
senior members of it3 staff, and corresponding bodies 
ill other parts of the Empire and in  United States of 
,imcrica, slatements summarizing the reports received 
on the Council's work, prepared and issued press state- 
ments on the work of thr  Council, and edited, pub- 
lishcd, and distributed tlic. Council's Jozlr?7all bulletins, 
]?amphlets, annual report, and other publications. The 
mechanization of t h ~  Council's mailing list has now 
hcrn conlpletetl and, in  acldition, the nddre.ssograph 
maci~ine has been utilized for the preparation of salary 
returns, with a saving of man-power and paper. 
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6. LIBRARY. the relationship which has been set up between the 
~h~ work of the ~~~d office lybrary has Head Office and the Divisional libraries. Such wel- 

along the same lines as in previous years. owing to come visits will facilitate future co-operation. 
the war it is b~corning increasingly difficult to obtain Ever since the publication of the Catalogue of 
the references required from overseas publications, but Scientific and Technical Periodicals in the Libraries 
this, to a certain extent, is being overcome by the use of -lustralia, the Council's library has come to be con- 
of photograph~d microfilm in obtaining material from sidered by other libraries rather in the light of a cen- 
abroad. mitll the of new department.; tral bureau for information on scientific periodicals; 
dealing with war activities, the need for specialized this function is being developed and efforts are con- 
libyarics has greatly increased. Sonle of the depart- tinually made to record library holdings of all journals 
rnents have found it necessary to have small libraries not mentioned in the catalogues. 
of current periodicals and a few of the essential test- 7. PHOTOGRAPHIC COPYING. 
books of their own, but they are able to obtain assist- 
ance from tile Counci17s library for many of the refcr- Experience during tho year has demonstrated still 
ences require. The advice of the liblary staff is further the great value of the small sized camera in 

alyo being continually solxght in regard to the best disseminating information. An increasing number of 

mcthods of organizing and maintaining these small scientific workers in gorernment, TJniversity, and pri- 
libraries which, in many caPes, cannot be staffed by vate laboratories are using this service to obtain copies 

of scientific article- or reports that are inaccessible to 
trained librarians. them. Work in this field has also considcrablv 

During the year, the librarian of the New Zealand increased as a result of the establishment of scientifii 
Department of Scientific and Industrial Research spent liaison officers in England and America. Many lib- 
three months in tho Council's library maXing a first- raries and organizations continue to afford most help- 
hand acquaintance with the general systems of cata- fnl co-operation by lending the Council their special 
loguing and classification which are in use, and with literature for photographing. 

XVI. FINANlCIAL MATTERS, STAFF, AND PUBLICATIONS. 

1. FINANCE. 

The statement of expenditure from 1st July, 1941, to 30th June, 1942, is as follows:- 
f 

1. Salaries and contingencies . . . . . . . . . . . . . . 
2. Remuneration of Cl~airman and RIenlbers of C o u ~ ~ c i l  . . . . . . . . . . 
3. Investigations- 

( i )  Animal Problems- 
(a) Sheep diseases: foot-rot, black disease, preputial disease, caseous 

Iymphadenitis, entero-tosaemia, pregnancy disease and equine navel 
ill ( a t  Animal Health Laboratory, Parkville, Victoria) . . . . . . 

(b') Mastitis (Victoria) . . . . . . . . . . . . 3,954 
Iiess contribution from Australian Cattle Research Association 

and par t  Uerwick Fa rm Revenue . . . . . . 3,954 - 
( 0 )  Rabbit mysomatosis ( a t  Al~irnal Health Laboratory, Parkville, 

Victoria, and Pomt  Pearce, South A u s t ~ a l i a )  . . . . . . 503 
Less contribution from Australian Wool Board . . . . 300 - 

( d )  Tick and tick fevers, 11leuro-pneumonia, kc. ( a t  Animal Health 
Lab01 at01 y, Park\ ille, Ylctur ia, and Field Stations a t  Tooradin, 
Victoria, and Helenslee, Quet>n.land) . . . . . . . . 8,579 

Less contributions frotl~ (Jaecll\land Government, part  proceeds 
from sale of raccine, a i d  C' l'.P. I t e~enue  Fund . . . . 6,151 

( e )  Haematuria (Victoria and South Australia)  . . . . . . . . 
( f )  Toxaemic jaundice ( a t  Animal Health Laboratory, Parkville, Victoria, 

and Field Station, 13;1rooga, Xew South Wales) . . . . . . 612 
Less contributio~is fl.oln Toxacinic .Taundice Revenue Fund, 

A~ls t ra l ian  ITool Board and Australian Bleat Board . . 443 - 
( g )  Fertility and Blood Parasites at Werribee Field Station, Victoria 
( h )  Parasito10,yr ( a t  McRIaster Laboratory, University of Sydney) . . 10,058 

Less cor~tributions from George Aitken Pastoral Research Trust, 
and Aust~,nlixn n700l Eoard . . . . . . . . 1,403 

( i )  Bacteriology ( a t  McMaster Laboratory, University of Sydney) . . 1,500 
Less contributions from Unitersi ty of Sydney, George Aitken 

Pastoral Rescarcli Trust, a l ~ d  Austlalian Wool Board . . 450 - 
( j )  Biochemical problems ( a t  McMaster Laboratory, University of 

Sydney) . . . . . . . . . . . . . . 1,310 . . 
Less contributions from Australian Wool Board . . . . 800 . . . . 

510 . . 
( k )  Parasitology and genetics ( a t  P. D. McMaster Field Station, 

St .  Mary's, Kew South TI7,lles) . . . . . . . . 3,419 . . 
Less cnntrihl~tiOns f1.0n1 Australian Wool Board, Thorpes Ltd., 

and Infcl tility Revenne Fund , , . . 827 . . 
2,592 . . 

- 
Tho main items of rxp~nditur? nnder this heading are salaries of the Administrative staff a t  the Council's Head OfRce.  staff anrl upkeep of state 

Committees ; part s ~ l a r y  of rcprcscntltivc a t  Australia House ' travellllli. expome4 of Head OAice staff, mernb~rs of tho ~ou;cil, &c., and printing and 
general office expenrlltur?. 

t Provided from ('onsolidated Revenue Fund. 



( I )  External parasites (a t  McMaster Laboratory, Univer~ity of Sydney) 
Less cor~tributions fruirl Austlalian IVool Board . . . . 

( m )  Wool research ( a t  Mchlaster Laboratory, University of Sydney) . . 
( n )  Wool biology ( a t  McDiIaster Laboratory, University of Sydney) . . 

Less contributions from Australian Wool Board . . . . 
( 0 )  National Field Station, "Gilruth Plains", Cunnamulla, Queensland 

Less contributions by Australian Wool Board, Commonwealth 
Bank, George Aitken Pastoral Research Trust, and Station 
Revenue Account . . . . . . . . . . 

( p )  Entero-toxaemia (braxy-like disease), Moora (Gingin) disease, 
ataxia in lambs, &c. (Western Australia) . . . . . . 

( q )  Biochemical and Agrostological Studies ( a t  Animal Nutrition 
Laboratory, Adelaide, and Field Stations, Robe, South Australia) . . 

Less contributions froni George Aitlren Pastoral Research Trust 
and Kutritioil Revenue Account . . . . . . . . 

. ( r )  Feeding Experiments ( a t  lTaite Agricultural Research Institute, 
Glen Osnlond, South Australia) . . . . . . . . 

Less contributions from George Aitken Pastoral Research Trust 

' ( 8 )  Field Experiments on Mineral Supplements (a t  Robe Field Station 
and other minor centres in South Australia) . . . . . . 

Less contribntiol~u from George Aitken Pastoral Research Trust 

( t )  Drought Feeding, Nutrition and Wool Production (at  Animal 
Kutrition Laboratory, Adelaide) . . . . . . . . 

Less contributions from Australian Wool Board . . . . 
(u) Blowfly School . . . . . . . . . . . . 

Less contribution from Australian Wool Board . . . . 
(u) Suspense account . . . . . . . . . . . . 
( w )  Central office . . . . . . . . . . . . 

Less contributions from Commonwealth Bank (Rural Credits 
Develop~uent Fund) . . . . . . . . . . 

( i i )  Plant Problems-Division of Plant Indnstry- 
( a )  Central Laboratory- 

Annual . . . . . . . . . . . . . . 
Capital . . . . . . . . . . . . . . 

( b )  Experimental plots . . 
( c )  Plant pathology . . 
( d )  Plant genetics . . . . 
( e )  Herbarium . . . . 
( f )  Fibre investigations . . 
( g )  Plant introduction . . 
( h )  Apple rootstocks, Stanthorpe, 
(i) Fruit  probleins . . 

. . . . 

. . . . 

. . . . 

. . . . 
Queensland 
. . . . 

( j )  Agrostology . .  . . . . . . . . . . . . 
Less contributions from Australian Wool Board . . . . 

(k) Field Experiment Station, Dickson, Canberra . . . . 
Less contribution from Tobacco Trust Fund . . . . . . 

( I )  Tobacco investigations . . . . . . . . . . . . 
Less contributions from Tobacco Trust Fund . . . . . . 

( m )  Water weeds and hoary cross, Victoria . . . . . . . . 
Less contribntions f t  om New So11th Wales Water Conservation 

and Irrigation Conmn~ission, and Victorian State Rivers and 
Watcr Supply Comnlission . . . . . . . . 

( n )  Medicinal Plants . . . . . . . . . . . . 
Less contribntions from Department of Supply and Development 

( 6 )  Suspense account . . . . , . . . . . . . 
( i i i )  Entomological Problems--Dirkion of F,conomic Entomology- 

( a )  Central Laboratory- 
Annual . . . . . . . . . . . . 
Capital . . . . . . . . . . . . 

( b )  Museurn and technical services . . . . . . . . 
( 0 )  Biological control (Australia) . . . . . . . . . . 
(d )  Biological control (America) . . . . . . . . . . 
( e )  Oriental Peach Xoth . . . . . . . . . . . . 
( f )  Locust investigations . . . . . . . . . . . . 
( g )  Earth mite investigations . . . . . . . . 
( h )  Termite investigations . . . . . . . . . . 



3. Investigations-colzti~ead L j! a 
(i) Physiology and toxicology . . . . . . . . . . . . 613 . . 
( j )  Cattle tick . . . . . . . . . . . . . . . . 748 . . 
( k )  Blonfly investigatiolls . . . . . . . . . . . . . . 2,133 . . 
( 1 )  liisect infestation of stored . . . . . . 200 . . . . 

Less contributions from C'entral U ool Comlnittee . . . . 290 . . . . 
(m)  Wheat infeatation . . . . . . . . . . . . 004 . . 

Less contributions from Australian Wheat Board . . . . 602 . . 
2 

( n )  Prickly Pear investigations . . . . . . . . . . 26 1 . . 
Less contributions from Com~nonwealth Bank . . . . 261 . . 

( 0 )  Cotton investigations . . . . . . . . . . . . 
Less contributions from Ministry of Agriculture, Egypt . . 

( p )  Suspense account . . . . . . . . . . . . 

( i v )  Horticultural Problenls of the Irrigation Settlements- 
Citricultural- 

( a )  liesearch Station, Griffith- 
Salaries and incidentals . , . . . . . . . . 
Capital . . . . . . . . . . . . 

Less full& provided from Station Revenue . . . . 

Less contribntioi~< by New South Wales Water Conservatiori 
and Irrigation Colnmission ancl Griffith l'rncluccrs Co-op.\ 

.. Coy. Ltd. . . . . . . . . . . 
Viticultural- 

( b  ) Research Station, Merbein- 
Sxlarie, and i~lcidentals . . . . . . . . . . 
Capital . . . . . . . . . . . . 

GJ6.5 . . . . 
Less funds provided from Station Revenue . . . . 577 . . . . 

I,ess contributions by 1)ricd Frui ts  Control Board and Npah- 
l$'oorine~i Drictl Frui t s  1ocllli1.y Colrlrnittrc . . . . 

( c )  Ripening, processing, kc., of vine fruits, Mildura District . . 
Less contributions by I ryn~p lc  Packinq Pty .  Ltd., Mildnra 

Co-op. Frui t  Co.. Wrrl Cliffs C'o-op. Frui t  Co. Ltcl., and 
Anrorn Packing Pty. Ltd. . . . . . . . . 

( v  ) Soil Problems- 
( a )  Investigatiolrs a t  LVaite Agricultulal Research In~ltitlite. Glen 

Osmond, Sol~th  Austra1i:l- 
Annual . . . . . . . . 
Capital . . . . . . 

I~ess contributions f r o n ~  ~'ommonmealth Bank (Rural  Credits 
Developnient Fund ) . . . . . . . . . . 

( v i )  Food Preservation and Transport- 
( a )  Central Laboratory, Homebush. S e w  South IJ7ales- 

Annual . . . . . . . . . . . . - 7  

Capital . . . . . . . . . . , . . . 

Less contributions from L. Berger & Sons and Wm. Angliss Ltd. 

( b )  Meat in\estigatiol~s, H o ~ n ~ b n ~ h ,  Ken South Wales . . . . 
Less contrihl~tions 11) A ~ ~ , t ~ : ~ l i a n  Alrat Board and Aletropolitan 

Meat Industry C o n ~ l ~ ~ i ~ h i o ~ l e r ,  Kew South IVnles . . 

( c )  Fish investigations, Homebush, Kew South Walcs . . . . 
( d )  Non-tropical f r~r i tc .  Holnebush, New Soutli \\.ale4 . . 

I,ct,s con t~ i l l l l t i o l~~  f l o ~ n  S c \ v  Sotit11 ]Vales Departll~ent of 
Bgricultnre . . . . . . . . . . 

( e )  Phy5ics and T~auspor t ,  Hon~ebusll, New South Wales . . 
( f )  Citrus preservation . . . . . . . . . . 
( g )  Microbiology . . . . . . . . . . . . 
( h )  Meat investigations, Brisb;lne Abattoir . . . . . . 

Less contributions by Qneensland Meat Industry Board 

( i )  Egg investigations . . . . . . . . . . 
I,cn,$ co~~tr ihnt ions  from Egg Producers' Council . . 



3. Investigations-continued- 

( j )  Kon-tropical fruits, Melbou~ ne . . . . . . . . . . 
( k )  Frui t  juice in~cstigations,  Homebush, New South Wales . . . . 
( 1 )  Apple juice ccrtificatiou . . . . . . . . . . 

Less contril~utions from Apple and Pear Board . . . . 
( m )  Drying and canning of foocls, Sydney University . . . . . . 
( t z )  Adviscr on food ~ ~ r e s e r \ n t i o n  . . . . . . . . . . 
( 0 )  Suspe~ise accoii~lt . . . . . . . . . . . . 

Less contributiolis from Commonwealth Banlc (Rural  Credits 
Development Fund)  . . . . . . . . . . 

(v i i )  Forest Products- 
( a )  Central Laboratory- 

Annual . . . . . . . . . . . . 
t. Capital . . . . . . . . . . . . . . 

( b )  Seasoning . . . . . . . . . . . . . . 
( c )  Preservation . . . . . . . . . . . 
( d )  Cheriiistry . . . . . . . . , . . . . . 

IAOA contril~utions f I om 9 1 1 ~ t r a l i ~ n  Paper Manufactui el s Limited, 
Associ.~tcd Pulp ancl I'ape~ Mi119 littl., and Australian 
Newsprint Mills Pty. Ltcl. 

( e )  Creosote investigations . . . . . . . . . . . . 
Less contributions from Tar Distillers' Research Committee . . 

( f )  Aircraft timber . . . . . . . . . . . . 
( g )  Flax processing . . . . . . . . . . . . 

Less contributions fro111 Department of Supply and Development 

( h )  Wood structure . . . . . . . . . . 
Jjess contrib~it iol~s fruni Burean of Forestry, Canberra, and 

Queeusland, Kew South Kales,  Victorian and Western 
Australia11 Forcsts Services . . . . . . . . 

( z )  Mephanics . . . . . . . . . . . . . . 
( j )  Iltilization . . . . . . . . . . . . . . 
( k )  Physics . . . . . . . . . . . . . . 
( I )  Fibres . . . . . . . . . . . . . . 
( 1 1 1 )  P l a s t i ~ s  and \+ood constructed aircraft . . . . . . . . 
( 1 1  ) \ clieci and gluing . . . . . . . . . . . . 
( 0 )  \Vood h i n t  in butter . . . . . . . . . . . . 

J,rw (~ontr i l~ l~t ionb from Australian Dairy Board . . . . 
I 

(p  ) Suspense account . . . . . . . . . . . . 
Less miscellaneous contribution3 . . . . . . . . 

Less contributions f l o ~ i ~  Commonxvealth Bank (12ural Credits 
Derelollnient Fund ) 

(vii i)  Mining and Metallurgy- 
( a )  illineragraphic iiivestigations . . . . . . . . . . 

Tjess contributioii by Australasipn Insti tute of Mining a ~ d  
Metallurgy . . . . . . . . . . .. 

( i x )  Radio Research- 
( a )  Melbourne and Sydney Uni\ersities . . . . . . . . 

Less contributions by Postmaster-General's Department . . 

I ( x )  Infornlation Service, including Library . . . . . . . . . . 
(x i )  Gold Mining- 

( a )  RIineragraphic inlestigations, Melbourne University 
( b ) Ore-dressing, Melbourne U n i ~  ersity . . . . 
( c )  Ore-dress in^, South Australian School of Mines . . 

. . . . . . 
tnd by-product analyses) and 

. . . , 
hydrology . . 

. . . . 

. . . . 
. . . . . . 
. . . . . . 

with New South Wales 
New South Wales Governmen 
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3. Investigations-contin~~ed- f f t 
( I L )  Other investigations (including Canning, Smoking, and Agar 

experimei~ts ) . . . . . . . . . . . . . . 366 . . 
(i) Suspense account . . . . . . . . . . . . . . 28 . . 

. . - 18,903 

(xiii) Apple and Pear Investlgations- 
( a )  Waxy coating of apples . . . . . . . . . . . . 215 . . 
( b )  Waxy coating of apples and pears . . . . . . . . . . 310 . . - 

Less contributions from Department of Commerce . . . . . . 525 . . 
. . 525 . . - 

i 

(xiv) Aeronautical Research- 
( a )  Administrative-- 

. . . . . . . . .. 6,424 . . . . Annual . . . . 
Capital . . . . . . . . . . . . 4,595 . . . . - i i , o i s  . . % 

( b )  Workshop . . . . . . . . . . . . . . 7,731 . . . . 
( c )  Instrument Section . . . . . . . . . . . . . . 1,093 . . 
( d )  Structure and materials . . . . . . . . . . 7,337 . . 
( e )  Engine and fuels . . . . . . . . . . . . 5,105 . . . . 
( f )  Aerodynamics . . . . . . . . . . . . 4,348 . . . . . . 
( g )  Plastics and wood-constructed aircraft . . . . . . . . . . 404 . . 
( h )  Aeronautics Advisory Committee . . . . . . . . . . 2 82 . . 
(i) Suspense account . . . . . . . . . . . . 38 - 37-,357 

(xv)  National Standardfl Laboratory- 
( a )  Administrative- 

Annual . . . . . . . . 
Capital . . . . . . . . 

( b )  Physics . . . . . . . . 
Less contributions . . . . . . 

( c )  Electrical . . . . . . 
Less contributions . . . . 

( d )  I Ie t rolo ,~ . . . . . . . . 
Less contributions . . . . . . 

(e )  Calibration of testing machines . . . . 
( f )  Workshop . . . . . . . . 
( g )  Suspense account . . . . . . 

(xvi) Industrial Chemistry- 
( a )  Administrative- 

Annual . . . . . . . . 
Capital . . . . . . . . 

( b )  Cement . . 
( c )  Wool . . . . 
( d )  Minerals and metals 
( e )  Dairy products 
( f )  Foundry sands . . 
( g )  Producer gas . . 
( h )  Alunite . . 
(i) Organic . . 
( j )  Flotation . . 
( k )  Fellmongery . . 
( I )  Analytical . . 
(m) Suspense account 

(xvii) hfiscellaneous- 
( a )  Tolllato wilt . . . . . . . . . . 
( b )  l\Iineral deficiency in pastures . . . . . . 
( 0 )  Dairy research . . . . . . . . 

Less contrib~~tions from Dairy Produce ('o~ltrol Board 

(d )  Statimtical Section . . . . . . . . 
( e )  Air Raid Precautions . . . . . . . . 
(f ) L~ibrical~ts and bearirlgs . . . . . . 

Lcss contribution from University of Melbourne 

( g )  Scientific survey . . . . . . . . 
( h )  Rubber research . . . . . . . . 
( i )  Various . . . . . . . . . . 

Total of Item 3-Investigations . . . . 



2. CONTRII~UTIONS. 
Receipts 

1941-42 and 
balances brought 'iif;z_d!F 

The following statement shows the receipts and dis- forward from 
bursements during the year 1941-42 of the funds pro- 1940-41. 

vided by outside bodies and recorded in  the special f f 

account established in 1931, entitled " The Specific Brought forw:~ 8 .; . . -- 56,376 . . 41,682 
Purpose8 Trust Account " :- P Xvah-Woorinen Dried Frui ts  

Receipts 9 

1941-42 and 
balances brought s;zdi\! 
forward from 
1940-41. 

inqt:iry Committee (Cried Frvi ts  
Iuvestigations) . . . . 

\ i-iL!rii:i! State Rivers and Water 
siI7 1 ji-7 y Co-mmission (Soils Inves- 

Co~ri~nonnealth Bank (An jn~a l  
X-Iealth and Nutrition, aor t icul -  
tural, Food Preservation and 
Transport, Prickly Pear, and 
Forest Products Investigations) 

Austlaliarr Wool Board (Animal 
FTcnltlr and Su t r  itlon Investiga- 
tions-Slleep Research) . . 

A u 5 i  I alian @att!r Research Asso- 
ciation (Mastitrs Investigations) 

Gcorge Aitlcen Paqtoral Research 
Trust  (Animal. Health and 
Animal Kutri t icn Investigations 
--Sheep Research) . . 

Queensland Government ca t t i e  
Reseal cli (Animal Health and 
Nutrition Investigations) . . 

University ol  Sydney (Animpl 
Health and Nutrition Investiga- 

:\ns'cr:zij.a~: Meae Boar<! (Msat  
!n.,,eafigations) . . . . 

,LI~l~ij;~oli~a:i ,M~igt  Pr~dustr-j @om- 
~ri;ssiouer ol  New Souih Wales 
( Xcat  Irrvest;gr;,tiocs) . . 

Queensland hlect Industry Board 
(?,lea% Investigations ) . . 

Apple and Pear Marketing Board- 
; l p p ! c  Juice Certification (Food 
Ercservstion Investigations) . . 

Kcw South Wales Department of 
Agriculture (Food Investiga- 
tions) . . . . . - 

-4. Lawrence & Co. (Divisiort of 
Food PresrrvaLion and Trans- 
port)  . . . . . . 

i V .  ;Zrlgliss Ltd. (Division of Food 
l'rcscrration and Transport) . . 

21. Berger & Sons (Division of Food 
Preservation a r ~ d  Transport)  . . 

U:~tlow Paclring House Co-op. Ltd. 
(Division of Food Preservation 
and 'rranrport-Fruit Juice In- 
vestigations) . . . . 

Lewis Berger & Sons Ltd. 
(Division of Food Preservation 
and Transport-Fruit Ju ice  
Investigntions) . . . . 

Egrr Producers' Council (D'ivision 
d'f Food Preservation and Trans- 
port--Egg Investigations) . . 

Egg Prodl:cersJ Council (Watery 
TVhites in Eggs) . . . . 

Aust,ralian Paper Manufacturers 
Limited (Paper Pulp  Investiga- 
tions) . . , . . . 

Associated Pulp  and Paper Dlills 
Limited (Paper Pulp  Investiga- 
t ions) ' . . . . . . 

Australian Newsprint Mills Pty. 
Ltd. (Paper Pulp  Investiga- 
tions) . . . . . . 

Bureau of Forestry, Canberra, -and 
Forest Services of Queens- 
land, Victoria, New South Wales, 
and Western Australia-Wood 
Strocture (Forest, Products In- 
vestigations ) . . . . 

Tar Distiller:; Research Committee 
( C ~ C R U S L I ~  I~~vest iga t ions  )--- 
Divi!;ion or* Forest Prociucts . . 

Sundry Co?it~,ibutors (Forests Pro- 

tions ) . . . . . . 
Australian Meat Board (Toxaemic 

iaui~dice investirations. B a r o o ~ a ,  
k e w  south  ~ a 1 Z s )  ' 

.. . . 
Thorpes Ltd., F. D. ' k c ~ a a t e r  

Field Station (Animal Health 
and Nutrition Investigations) . . 

New South Wales Water Conserva- 
tion and Irrigation Commission 
(Cumbnngi Investigations) . . 

Victorian State Rivers and Water 
Supply Commission (Curabungi 
Investigations) . . . . 

Victorian Central Citrus Associa- 
tion-Citrus Problems (Plant  
Industry Investigations) . . 

Tobarco Trust Fund-Prime Minis- 
ter'., Deuartment-Tobacco Pro- 
blerns (t>lant Industry Investi- 
gations) . . . . . . 

Department of Supply and Develop- 
n~ent-Medicinal Plant.: (P l an t  
Zndi~stry Investigations) . . 

Comn~onwealth Bank-Bee Research 
(Entomological Investigatier~s) 

Xlinistrg of Agriculture, Egypt, 
cot lo^^ Inrcstigatio~lr; (Entomolo- 
gie:~l I~ivestigations) . . 

~i.ustritlian Wheat ~ o a r d - w h e a t  
infcst,ntion (Entornological In- 
vestigations ) . . . . 

Cciitrr~l Wool Committec-Wool 
Infestation (Entomological In- 
vestigations) . . . . 

New South ~r;C'ales Water Conser- 
vation and Irrigation Commission 
(i\l:~inicnanei? of C,+rifith Research 
Station) . . . . . . 

Xurrun~bidget! Irrigation Area 
Co-op. Bociety (dtair:t~nance of 
G~iil?::~ IXcsc~:~r,ch S t a i i n ? ~ )  . . 

3liidura Co-opei.;~l,ivii I;rnil, Gom- 
pailp (Dried Vine Friiits Xnvegti- 
gatio::~, Ae~!!eiii ) . . . . 

Irgmpli~ i't~clii~l". L'or~ipnny ( ? r i d  
Bino Fruit:; i :~~,estigatrons, 
:>ic:r.beir~) . . . . . , 

l ic~t i  CiilT-; Co-operatire Fruit, Gom- 
{,;I lr:- (Ilric-d {'irie F m i t s  Investi- 
; : I . ~ ~ I J I ~ S ~  3Ie~?bein)  . . . . 

A111.or:i facliirig C0n:pan.r (Dried 
T7i;ic~ F r i ~ i t s  In:-estig:itbons, 
?i.Lr:.hcir~ ) . . . . . . 

D:,icti !,'r!:ita Coiitrol Board (Dried 
I J l . i l i t ~  Tr~~-rsti=il t . inn~) . . 

duct In~cr,l.igctions) . . . . 
Australia11 Dairy Council (Wood 

TajiiL i i ~  Uc'cter J r ivc~t iza~iona)  
I)epz:.llue~it i !C Supply and Develop- 

rli~~ii--Ei,i:; processing (Forest  
Prodraetn 1 i'vestigatioils) . . 

Urisbane Tiini.cr DPerchants' Asso- 
ciatioil ( Di., isioil of Forest Pro- 
ducts-iTc.~i?,r anti Gluing Work) 

Australaei;ril 1nsl;ii;ute of Mining 
and Bletallu~gg (Mineragraphie 
Investigations ) . . . . 

Postmaster-Gcnei.81'~ Department 
(Ri~dio  I:esearcl~) . . . . 

Neiv So~:Cil ?Vales Ciovernment 
(F ihe r i ca  Ii-ivcstiga tiolrs) . . 

13eparti!1cnt of Commcrce (Apple 
:~l! t l  J.'i'a : lii:c:.tig:~i;inns) . . 

?.ii:~i,.ii'> 1 1 1  l l ~ ~ i ~ i t i o n s  . . . . 



Brought forward . . 
Sundry Contributors (Council for 

Scientific aud Industrial Re- 
search) (Publications) . . 

Amalgamated Textiles (Aust.) Ltd. 
(Dirision o i  Industrial  
Chemistry) . . . . . . 

F. \Valton & Co. (Division of In-  
dustrial ~ h e n u i s t b )  . . . . 

Associated Wooller~ a.nd Worsted 
Tcstile 1,lanufacturers of Bus- 
tralia (Division of Industrial  
Cllcmistry . . . . . . 

Univc~si ty  of i\lclbouri~e (Friction 
I-tesearch) . . . . . . 

Dairy Produce Control Board 
(Dairy Research) . . . . 

lterenue F11nc1-Toxaemic jaundice 
Investigatioils (Al~i 'mal LIealil~ 
and Xutrition Investigations) . . 

Revenue i?uncl-Contagious Pleuro- 
11neun1onia Investigations 
(Aninla1 Hcalth and Nutrition 
In\-estigations) . . . . 

Rerellucl Fund-Oestrus Esperi- 
111cnt (Animal Health and Nutri-  
ti011 Tnvest,igations) . . . . 

Reve~ruc Vuild-Oonoonba Itesearch 
Station-Sale of Vaccine (Animal 
Health and Nutrition Investiga- 
tions ) . . . . . . 

Revcnue Fund-Ai~aplasmosis In- 
vestigations (Animal EIealtl~ 
ancl Nutrition Inrestigations) . . 

Rcre~iuc Pl~ild-I'arkville Zabora- 
tory (Anirnal Health and Nntri- 
tion JUT-e~tigations) . . . . 

Rcreilr~c F~md--Wcrribee Far111 
(Mastitis Tnrestigations) . . 

lievenue Fund-National Field 
Station, " C ' l  11 111th . Plains ", 
(.'nill~amulla, Qnccnsland (Animal 
Hraltll aiid X~i t r i t iou  Iirvesti- 
gatios?) . . . . 

Reserve Fund-National Fieid 
Station, " Gilruth Plains ", 
Cu~laamulla, Queensland (Animal 
Hezlth and X~i t r i t ion  I n ~ e s t i g a -  
tioils ) . . . . . . 

Iievenue Funil-Bacteriological In- 
\-estigations (Animal Health 
a114 Sut~,i t ioir  I~tvestigatians) . . 

I i evan~e  F11ntL -- C'arasitological 
Tnvcstigiiti(~i~s ( A~ii~l ia l  Health 
alrtl I;ikt:iticn 1111-esligntioas) . . 

Revenue Fuilil-lilfertility, 3". D. 
Jlcllazter E'icltL Station (:Il~imal 
Hcallll autl Nutritiori Illrcstiga- 
t i o~ i s  ) . . . . . . 

Rcvenuc Fnnd---,Xutrition Labora- 
tory (A~rinitil I Ica? t l~  and S u t r i -  
tion Investigations) . . . . 

R c ~ c n u c  Fund-Tosaemic Jalllxrlice 
Iiix-e*l.i~aiio~rr. R:~rnoga, xe\v 
Bo~itb IYales (Atzimal EIealtl~ 
mrd Kutrii.ion Iilrestigations) . . 

Hcrelinc J~~uitl---.l 'lat~t Tirdustq- 
1111-estigatio1ls . . . . 

H e ~ c n u e  B'uncl--Entonlological In- 
vestigations . . . . . . 

1" ,el cnlle Fund-Griffitlr .Research 
Station (Citricultnral Iiircstiga- 
tions ) . . . . . . 

Revenue Fund-* \ [~ r I~~ i t~  Xcsc:~rch 
Ftatiou i \Vitic:~~lti~~~ol Tnvcstiga- 
tioils) . . . . . . 

R c ~ e n u e  D'und-Citrus Preservation 
I t l v e s t i ~ : ~ t i o ~ ~ s  . . . . 

Iicvcliuc J~~irlil--S)i~-isio~~ of Food 
Prrser ia t ior~  and Tra~isport  . . 

12ereilue Fund-Egg Investigations, 
Egg Proilucers' Council (Divi- 
sion of Foorl Ty~.eservation arid 
Transport)  . . . . . . 

Car1.iecl forward . . 

f E f 
71,462 Brought forward . . 116,912 . . 84,092 - 

Revenue Fund-Mining and 
Metall l i~~gy . . . . . . 3 . .  . . 

. . Revenue Yund-Ore-dressing Invee- 
tigatioas . . . . . . 717 . . . . 

Revcnue Fund--Division of Aero- 
. . nautics . . . . . . 51 . . . . 

'? Revenue Fund-National Standards 
. . Laboratory . . . . . . 60 . . . . 

Revenue Fund-Dairy Investiga- 
tions . . . . . . 4 .. . . 

. . 117,747 .: 84,092 - 
518 

457 : 3. STAFF. 
Tlie foilomring is a list of the staff of the Council 

as at the 30th June, 1942. The list does not include 
22 typists, laboratory assistants and miscellaneous 

workers :- 
1. HEAD OBFICE STAFF. 

1,576 
Chief Executivr Officer-Sir David Rivett, K.C.M.G., MA., 

D.Sc., F.R.S., F.S.C.I. 
Deputy Chief 15xec11tive Officer-A. E. V. Richardson, C.314.G., 

&LA., D.Sc. 
Secretary-G. Lightfoot, M.A. 

Bssistant Sec~e ta ry  and Officer-in-Charge, Information Sec- 
tion-G. A. Cook, M.Sc., B.ME., P.A.C.I. 

Bsvistailt Secretary (Finance and Supplies) -M. G. Grace, 
A.I.C.Ai. (ricr H. P. Breeii, A.I.C.A., seconded). 

I?l-fo~.mulio?b Seolion- 
,T. P Cummins, H.Sc., M.S., F.A.C.I. 
, r  S. Ho\liing. i\l.Sc., A.I.C., A.A.C.I. (seconded from D~ivivi- 

\ion of Soils). 
E' G. Xicholls, M.Sc., A.A.C.I. (seconded). 
S. C. Hancos, &I.Sc., A.A.C.I. (scroncled flonl Division of 3 

Illdu\trial Chemistry). 
V ~ s s  hi. TC. Hamilton, B.Sc. 
111s~ J. Dunstone, B.Sc. 

Lz b? avy- 
Lihlailan and Scientific Assistant-bliss E. Archer, M.Sc. I 
~i s s i s tnn t  Librarian-Miss A. TA. Kent. 
. l i ' r~ i t  ,I,: Libia~ian-Miss F. TT. Muiray, 31 8c. 

Btcoii~ils. Xlores- 
.Icro~~iitant-D. J. Bryant, A.F.I.A. (vice M. G. Grace, 

A.T.C.A.). 
I?. Mi. Vitley, A.I.C.A., 44.ii.I.S. 
M. &I. T<lliott. 

C. 1\iru1ro (on service leave-R.A.N.V.R.) . 
Y. 911tli:r. 
.T. F'arey (on military leave-A.I.F.). 
F. .T. I\ llitty (on militar>- leave-A.I.F.). 
T<. Rciii l~~tt  (crn military Iexre---A.1.W.). 
. I .  j301~riie ( O I I  military lea~c-A.M.F.) . 
( '. (:21.1.05~. A .  k'.l..l. (OII C;crvicc? leave-1t.A.N.V.R. ) 
( '. ( 'cblc (011 C;er~icc leare--R..4.X. ) . 
l i .  ( :a~ul~le ((211 scrvicc lea\-(:--1i.d.A.F.). 
n .  1'4xy1ior (oil 111ilita1.y Iea~r--\.&f.J?.). 
T i .  JAY? ( O I I  bc~rx-ice lc:~,vc-li.~i.:l.l?. ) . 
.I. 11. 31111rt (011 scrvicc 11::1~-e--~~.3i.F.). 
I< .  *i. 1:tri;arty (oil sel.l-ice Ioave--.E.:l.K. ) . 

0r.rlci.s oiid !I'i.n~~sl~",t.i-- 
J. 11. DP~III I I .  
I., (;i.:tli;~ 111 ( ~ I I  iervire leavc-R.B.A,B. ) . 

,v i fl ff--. 
J:. 1). 11;ldcr. 
J .  H~~rii l~\vick (0x1 ner\-icc leave-X.A.A.Y.). 

l,'cc.o,-<l.s--~ 
1 ' .  I)oincc7C':l?ri~. 
1'. Rliu~lcey. 
J t .  lL(~Jyi~l?-, .'i.F,I.A. 
1:. Goolcc- ( ~ I I  sc-r~ice ~~:LT~-R.II .I~.F' .) .  
AZ. ("onitrl~e (011 sc11,vice Icavc-1i.d.A.F.) . 
;If. Rey~:oId~ i or1 military leal-c-.A.RI.F. ) . 
,\[is$ SV. i~ivit!gston. 
\Ti.;. K .  R.  ;To!n~s. 
D. Varr ( ( J I I  servicq Ic;t.ie-I~.LI.A.E'.). 

l ien0 T!jpixle- 
3Iiss B. 31. Thoii~as. 



Clerical ' ~ s s i s t a n t  t o  Chief Executive Officer-Miss A. 
Slattery, B.A. 

Cic~rical Assistant to  Chairman-Mrs. N. E. Roberts. 
Cle~ical  A5sistant to  Deputy Chief Executive Officer-Miss 

J. L. 111orr~:~s. 
Senior Clcr ~ c a l  Officer, Sydney-R. F. Williams. 
Ircl~itect-LV. H .  Ferguson, B.E., A.R.A.1.A. 

2. SECRETARIES OF STATE COMMITTEES. 
New Soufh T17ales- 

Mrs. S. E. Roberts, 906 Culwulla Chambers, Castlereagh- 
strect, Sydney. 

17ictori- 
G. A. Cook, hf.Sc., B.M.E., F.A.C.I., 314 Albert-street, Eas t  

&1elbuurue. 
Qnecnslaud- 

AIi., K. F. Todd, 113 Eagle-street, Brisbane. 
Son t l~  Avsll nlia- 

J. Ward LValtcrs, Animal Nutrition Laboratory, University 
of Adelaide. 

1l'e.ste~t~ Ausl~nlin- 
It 1'. litilrc~ts, R.Sc., Insti tute of Agriculture, University of 

\j7esterrl f iu~tralia.  
Il'as 7t1 n uia- 

E'. J .  Carter, c/o Premier's Office, Hobart. 

3. AUSTRALIA HOUSE, LONDON. 
Representati\e in Biitaill-F. L. ;\Icl)ougall, C.11.G. (par t -  

t ime) .  
4. DIVISION OF PLANT INDUSTBY. 

.I t Call be~ra-  
Sdnzinistvation-- 

C111ef-U. T. Dirkson, B.A., Ph.D. 
Lib1 a1 iun (half-time)--Mrs. E. Crawley. 
Cle~h-ill-C'liarge (half-time)-D. Banyard (ac t ing) .  
Clerk, I<ecords-K. J. Pro~cse  (on military leave-A.I.F. ) . 

Pnlholo.f/u- 
1'~incaij)al Research Officer-H. R. Angell, O.B.E., Ph.D. 
Resc:~ic~l~ Officer-J. G. Bald, M.Apl.dc., PTi.11. 
Research Officer-TV. V. Ludbrook, B.Bg.Sc., 1'h.D. 
Ahi i .+a~~t  Itcsearch Officer-N. H. ITihite, M.Sc. 
Asiistant liesearch Officer-D. 0. Norris, B.Sc. (Agric.). 

Gcwctics- 
Principal Research Officer-J. R. A. McMillan, D.Sc.Agr., -. - 
JV1.s. 

Assistant Research Officer-F. W. Hely, B.Sc.Agr. 
A ~ s i s t a n t  llesearch Officer-E. >I. Hutton, B.~lg.Sc., M.Sc. 
Assistant Research Officer-S. G. Gray, B.Sc.Agr. 

Plant Introduction- 
Senior Research Officer-A. McTaggart, B.S.A., M.S.A., 

Ph.D. 
Rescarch Officer-W. Hartley, B.A., Dip.Ed. 

Horticultlrral and General Botany- 
Senior Reiearch Officer-C. Barnard, D.Sc. 

Vegetable Fibre Investigatio?zs- 
&search Officer-J. Calvext, D.Sc., F.L.S. 

Agrostology- 
Senior Research Officer-J. G. Davies, B.Sc., Ph.D. 
Research Officer-C. M. Donald, M.Ag.Sc. (seconded). 
Assistant Research Oficcr-R. Roe, B.Sc. (Agric.). 
Assiitnnt Research Officer-R. M. Moore, B.Sc.Agr. 
Assiitnnt Research Oficer-N. Shaw, B.Agr.Sc. 

(seconded). 
Assistni~t Research Officer-T. Wilkinson, B.Sc. (on mili- 

t a ry  leave-A.I.F.) 
Asqistant Research Officer-W. M. Willoughby, B.Sc.Agr. 
Technical OK~cer-E. H. Kipps, B.Sc. 
Tecliriical Officer-Miss N. Barrie, B.Sc.Agr. 

Tobacco Ilzcestigaf ions- 
Research Oficer (patho10,~)-A. V. Hill, M.Agr.Sc. 
Technical Officer (quality)-G. H. Marks. 
Assistant Research Officer (pathology)-K. F. Plomley, 

B.Sc.Agr. (on service leave-R.A.N.) . 
A t  Waita Ay,icultuml Research Institute- 

Technical Officer (tobacco physiology )-Miss J. McPherson, 
B.Sc. 

At  Moss Vale, New South Wales- 
Research Officer (genetics)-K. L. Hills, B.Agr.Sc. 

A t  G ~ i f i t h ,  New Routh Wales- 
Assistant Resrarch Ofiicer (horticultural physiology)- 

Miss J. Hearman, B.Sc., Ph.D. 

At Fzteroyvale, Central Queensland-- 
Ashistant Research Officer (plant introduction)-J. F. 

Miles, B.Agr.Sc. 
Asaistallt Research Ofiicer (plant introduction)-E. T.  

Bailey, G.Se. 
At U~iavel-s%ty of L?felbourue- 

A \ i l \ t n~ l t  I'\eiearch Officer (weeds investigations)-R. w. 
Piunqtel . K.Sc. (+g r~c . )  (seconded). 

A I  I$uon~ulle, Y'ns~~rr~nza- 
Reic,rrcl~ Officer ( f l u i t  investigations)-D. Martin, B.Sc. 

d t I nitel srty of 11 ?stem Australia, I'erth- 
l i e>ea~  ch Offreer (agi ostolo=y)-A. B. Cashmore, M.Sc. (on 

sex \ice l e a ~ e - R . ~ l . A . ~ . ) .  
Asii i tdnt liesc,nrch Ollicer (agrosto1og)-R. C. Rossiter, 

H.Sc. (Agr ic. ) . 

At Canbel r -a i  
dcl~ni~~~stvffition-- 

Chief--4. J .  Nicholson, D.Sc. 
L i b r a  ian (half-tlme) -Mrs. E. Crawley. 
Clelli-in ( hargc (halt  time)-D. B a n y a ~ d  (ac t ing) .  
Clet 1.. 12ecorclb-I<. J. l 'runse (on niilitarv leave-A.I.F.) . 
C'ler k--T. Lewis. 

Jl'lreat IVst ant! Tcrrnilc Investigations- 
Gt>~~lor  Ilrsc~al.cll 0lficc.r-5'. 3. Xatcliffe. B.A. 
Assibtnl~t 1:eseaich Officer-5'. J. Gay, B.Sc., U.1.C. 
1 cc1111~c:r 1 Officcr-T. Gr e a ~  es. 

Wool li( \ 1  In? estigatiov~.s-- 
Kr,tlnlcll Offirer-K. H. L. Key, M.Sc., Ph.D., D.I.C. 
Al i i i ,~ar l t  I:c~*cxarcll Officer-K. R. Norris, M.Sc. 

F'etel . c i i r r u ~  33ntornolog?~-- 
I ' r~ncll~al Research Officer-I. M. Mackerras, B.Sc., M.B., 

Ch.31. (on military leave-A.I.F.) . 
A4s\isl ,~i~t Iie,earcl~ Officer (blowfly investigations)- 

1\11 ,. 11. J l \ l~cherras ,  JI.Sc., J1.U. (on extended leave). 
Sssist'int I i e~ea l ch  OWcer ( b l o ~ f i y  investigations)- 

11. F. Waterhouse, ll.Sc., A.A.C.I. 
A45sist:1nt l leseaicl~ OEcer (hlolvfly investigations)-D. 

Gilmour, RLSc 
A gl-iculf I I  i-cll !?11 lornology and JIuseum- 

- i - \ i~ i i i a l~ t  Keiearrh OWcer-T. G. Can~pbell. 
'I cclrl~ical Officer (phtrtograpl~y )-W. .T. .James (on service 

lea\ e-R.A.A.F. ) . 
Insect Beclors of Virus Diseases- 

Absistant Research Officer-G. A. Rclson, hf.Sc. 
Locust lnvestigations- 

Asiistant Researrll Officer-K. H. L. Key, lf.Sc., Ph.D., 
U.I.C. 

A t  Warren, New b'outh Wales- 
Assi\tant Research Officer (locust investigations)-L. R. 

Clark, M.Sc. 
Technical Officer (locust investigations)-D. L. Hall, 

Dip.Sgr. 
At Melbourne, Viotoria- 

Ass idant  Research Officer (wheat investigations)- 
F. TTilson. 

At h"ckoo1 of Veterinary Science, Brishane- 
Senior Xese,lrch Offirer (catt le ticlc investigations)-L. B. 

Hitchcock, M.Sc. 

6. DIVISION OF ANIMAL HEALTH AND NUTRITION. 
At Animal Health Research Laboratory and Dicisional Head- 

quavl ers, Xrlbot~rne- 
Chief-L. B. Bull, D.V.Sc. 
Dirisiorial Secrrtarv-A. J. Vasev. B.Agr.Sc. 
Chicif I3acteriologis"t and Officer;n-~h&ge-~. W. Turner, 

I).Sr., D.V.Sc., O.B.E. 
Senior ltciearch Officer (pathology, bacteriology, dairy 

cattle)-D. Murnane. B.V.Sc. (on military leave). 
Senior Research 0fficLr (pathology, bacteriology)-C. G. 

1)icLinson. R.V.Sc. 
Senior 1:cicarc.h Officer (serological investigations)- A. D. 

Campbell, B.V.Sc. 
Research Officer (immuno-chemistry)-A. T. Dann, M.Sc., 

A.A.C.I. 
Research Officer (bacteriology, dairy cattle)-E. Munch- 

Petersen, M.Sc., Ph.B., M.I.F. 
Research Officer (bacteriology--biochemistry)-A. T. Dick, 

M.Sc., A.A.C.I. 
Assistant Research Officer (bacteriology, anaerobic infec- 

tions)-A. W. Rod~vell, hl.Sc. 

i 4 At  Queenslafld Agricultural High flchool a& College, Assistant Research Officer (field studies, dairy cattle 
Lames- diseases)-I,. Duclrett, Dr.Med.Vet. (Brno)  . 

Research Officer (genetics)-C. S. Christian, B.Agr.Sc., Technictil Oficer--Miss C. E. Ealrs, B.Sc. 
h1.S~. Technical Officer-Miss M. J. &1onsbourgh, B.Sc. 

Research Officer (p lant  introduction)-T. B. Paltridge, Technical Officer-E. Wold. 
B.Sc. Techniral Officer-A. E. Wright. 

At Stavtthorpe, Queensland- Technical Officer-J. J. Spencer (on military leave-A.I.F.). 
Research Officer (horticultural investigations)-L. A. Libararian-Miss F. V. Murray, M.Sc. (par t - t ime) .  

Thomas, M.Sc. Clerk--J. Foley (on military leave-A.I.F.). 

8.8832 .-6 



~t P. D. YcMaster Animal Health Laboratom, sydney- 
Officer-in-Charge-D. A. Gill, M.R.C.V.S., D.V.S.M. 

( secor~tlecl) . 
Principal 12esearch Officer (bacteriology)-l'. S. Gregory, 

B.V.Sc. (on military leave-A.I.P. ) . 
Senior Research Officcr and Acting Officer-in-Charge 

(parasitology )-H. XcL. Gordon, B.V.Sc. 
Senior Itescarcl~ OHicer (biocher11~istry)-11. C. Franklin, 

ht.Sc., 1'h.l). (Cantab.) ,  A.I.C. 
Senior Xescarch Officer (bacteriology, sheep diseases)- 
\V. I. B. Rcvericlge, lI.T'.Sc. ( s eco~~dcd) .  

Resc.;~rc!~ 0 f i ( ~ e r  (parasitology)-G. Ilauzal, Dr.Vet.Med. 
Itesearcl~ Oficer (field il~vestigations, ectoparasites)- 
K. P. H. Graham, B.V.Sc. 

Resclarcl~ Oficcr (chemistry of wool)-M. R. Freney, 
B.Sc., A.A.C.I. (seconded). 

Rese:~rch Officer (wool biology)-H. B. Carter, B.V.Sc. 
Resei1rc.11 Officer (parasitology, field studies)-I. W. 

llontgomery, B.T7.Sc. (on military leare) .  
Assihtallt llescarch Officer (blu\vfly strjike, field studies).-~- 

I. L. Jo l~i~s tone .  B.V.Sc. 
.49.,istarit llcsea1c.11 Officer (parasitology, field studies)- 

F. II. TVard, B.V.Sc. 
issistant Rr icarc l~  Officer (biochemistry )--C. R. Austin, 

B.V.Sc. (1):u't-time). 
Tecllnic~al Oficc3r--R. I 'mrisl~. 
T,il~ra1.iil11-3Iiss R. Joli11sto11, I3 . s~ .  (part-t ime) . 
C.lerk-H. H. Wilson (on service leave-R.A.A.F.) . 

At Animal N~ctrition J.aborntor.i/, Atlr~lni*lr-- 
Chitlf Katrition Officer and Officer-in-Charge-H. R. 

J::irston, F.A.C.I. 
Secretary-J. Ward \TTa1ters. 
Senior Researe11 Officcr (meta1~olism)-E. W. Lines, B.Sc. 

(011 niilitary lea\ e )  . 
Rchcnrcli Office1 (ruminant physiology)-R. H.  Watson, 

I%.Sc.Anr. 
~;[~.*c:~rel~- Officer (biochemistry)-J. W. R. Lugg, ~ I . D . ,  

n.sr., i;..r.c., A.A.C.I. 
A>.;iitatit l < e c ~ a r c l ~  Oficcr (biochemistry)--4. B. Beck, 

3r.sc., A.A.C.1. 
4 .  . '  , t  . s i ~ h  itlit Hcsearcl~ Officcr (agrostology)-D. S. Riceman, 

13.Ag.Sc. (011 11:ilitary lea\-e). 
ilssistant Research Officer (~n ine ra l  deficiency, field inresti- 

pntio~~s)-13. J. T~ce, l3 .S~.  
r issistal~t Rcstbarcl~ Officer (metabo1isnl)-F. V. Gray, B.Sc. 

(on militnry 1e:tre-A.I.V. ) . 
Ass.ihta~~t liesr>arrl~ Officer (biochemistry)--Frau Ella 

Flanm, D.Sc.Agric. (Bndapcst ) . 
Assistant Ilcscarch Ofirer (mettlbo1ism)-T. 8. F.  Quinlan- 

IT~atson, B.Sc. 
'l'cchnicsl Oficer-J. 0. Wilson. 
Tecllnical OAicer-F. C. Farr .  
Tecl~nical Ollicer-I. C. Jarre t t ,  B.Sc. 
Tecluiical Offiscer-A. F. Pilgrim, B.Sc. (on service leave- 

K.rZ.N.). 
Tecl~nical Officer-D. IT. Dewey. 
Statistical Xecordrr-G. W. Bussell. 

At  I17nite AnricultumZ Research Z~wtitute. Adelaide- 
Researcli bfficer (studies in experimental nutrition)--4. W. 

Peirce, 1\I.Sc.. A.A.C.1. 
At P. D .  lfclfastel- Field Nlatiolt, Badgery's Crerk, New 

So~rlh 11 cries- 
Frirrcip,tl l icsc~nl t l~  Oficer ant1 ORcer-in-Ch:~rge (animal 

gt.l~ttic\)-R. R. ICellcy, D.V.Sc. 
Technical Officer-C. R. Glnhan~.  

At \7ni io~~nl  Ifiirld Statioit, " GilrutA Z'lai~~s," Cunnamulln, 

Assistant Research Officer (spectrography)-A. G. Oertel, 
3I.Sc., A.A.C.I. 

A ~ i i \ t a n t  Reqearch Officer (microbio1orrv)-T. H. Strong, 
l\I.A\gr.Sc. (on service l e a v k l < . ~ . A . F ~ j . '  

Sssiat,tnt Research Oficcr (soil s u r v e y s ) - J .  G. Baldwin, 
E.Agr.Sc., B.Rc. (on military leave-A.I.F.). 

As.istant Research Oficer ( \oil  survevs)-G. D. Hubble, " ,  
B.~lp.Sc. (seconded). 

-\ssistant Researell Officer (soil surveys and ecology)- -. 
It. 1,. Crocker, AI.Sc. ( seco~~det l )  . 

;tnsistnnt Iicsearch Officer (soil surveys)-B. E. Butler, 
K.Sr. (Axric.) (on scrrice lrnre-R.A.A.F.). 

Assist ;~nt Rcsea1.cIt Officer (soil surveys)-R. Smith, B.Sc. 
(+gi,ic. ) . 

Ass~htant Rcsearcl~ Officer (soil surveys)-R. G. Downes, 
31.-4gr.Sc. 

A4.;sistal~t Iierear(.l~ Officer (soil surveys)-E. J. Johnston, 
U.S;...%gr. ( R  ..4 ..4.F. Reserve). 

Assistant Research Officer (soil surveys)-T. Langford 
Sn~itl:. B.Sc. (H.A.:\.l'. Reserve). 

=\.;sistant l i r sc ;~rc t~  Officer-R. Brewer, B.Sc. (on service 
1eai.e--ll.A.A.F. J . 

Assistant l trscarcl~ Oficer-Niss RI. IY. Tl~onlas, B.Sc. 
.Technical Oficer (surreys and cartography)-P. D. Hooper. 
Technical Assistant (*oil c11en1istry)-H. R. Slrewes 

(seconded ) . 
9. IRILIC.\TIOS S E ~ E J I E S T  ~'ROBI.EMS. 

. I  I Im- igat io~~ Rcasenl.ch Sia l i o ~ ~ ,  C~iffLtl1- 
Officei.-i~~-Cliurge-E. S. \Vest, B.Sc., M.S. 
Chemist--1. Honartl, JI.Sc., A.A.C.I. 
lieseare11 Oficer-K. R. Pennefi~tlier, B.*4gr.Sc. 
1 . . '  .t. 
A h b i h  r ~ ~ ~ t  I I~sea r~11  Officer-0. l'crlansn, B.Sc.Agr. 
Ass i* t a~~ t  ltescarc.11 ORicer-T. J. IVagner, l3.Agr.S~. 
0rcl1a1.d Sr~~1cri1iteiide11t--J3. H. Martin, H.1I.A. 

At Corr~~rfiu~rrc-etrll~ 11'est~rcr'ch Slat*ioi~, Jferbeiiz- 
Ofiicer-in-Cl~nrge-~-\. V. Lyon, 11.Agr.S~. 
S~wior  l < e i ~ ~ i ~ r c l ~  OIiicer (che111ist)-E. C. Orton, B.Sc., 

:\.I.('., -1.-4.<:.1. 
.Isristwnt liesearch Officer (irrigation and viticulture)-- 

~ " 
1). V. Kaltcrs ,  x1.Agr.S~. 

Aqsistant Kesearcli Ofticer (drainage)--4. L. Tisdall, 
JT.Agr.Sc. (on service lea\ e-R.A.A.F.) . 

l cclir~ical OlTic.er--,T. E. Giles. 
I:ezoarcl~ Officer-K. C. Iyolkingl~orne (par t - t ime) .  

: I f  South Nelbo~rl-ne- 
I fh,ni?zi.~t?-alio~z- 

Clllrl-I. II. Boas, M.Sc.. 11.A.C.I. 
Deputy Chief-S. 4 .  C l a r k ~ ,  B.E., A.hi.I.E.(Aust.) (on - 

I?<l\ e )  . 
Senior liesearch Officer-C. S. Elliot, B.Sc. 
I l ihraii ;n~ and Records Clerk-Miss M. I. IIalme. 

Chcn~zsl~?l  Scctioi~- 
Oficcr-i~~-Cl~arge-T\~. E. Cohen, D.Sc., A.A.C.I. 
Research Officcr (chemi\t)-3liqs T. M. Reynolds. M.Sc.. 

D.l'l~il., A.A.C.I. (seconded) . 
Asqistant llesearch 0flicat.r (cl~emist)-E. A. Hanson, 

l)~. .Phil .  (Leitlen) . 
'Scchniral Officer--4. G. Charles, A.A.C.I. 
'Scelu~ical Oflirer-A. J. Watson, A.A.C.I. 

lrood St r~tc l?we Nection- 
Ofiicer-in-Ch:xrpr-H. E. Dadswell, D.Sc., A.A.C.I. 
Assista~lt  11t1%(~arch Officer-H. D. Inple, B.Por.Sc. (N.Z.). 
Assi-;t:rnt l l ~ ~ ~ i ~ r e l i  Offic~r-Miss A .  31. Ebkcrsley, 31.S~. 
Sssistant Rcscarch Officer--Miss D. J. Ellis. B.Sc. 

O n (  (11sIaiit1- Srasoi~i~lg  Sccttow- 
I t t~~c, :~rc l~  Oficer-in-Charge-J. H. Riches, B.Sc. (Agric.), Oficer-in-Chm ge-G. W. Wright, B.E. (acting).  

1'11.D. -4s-i.tant lIr .~carel~ Offirer-A. C. Pond, B.E. (Hons.) 
St'rtion 3Ianager-TT. S. F i l th .  (cccontlcd) . 

A l  I n s t i l ~ ~ i ~  of .Igl-ic~rltu?.c, 1;rtinewity of I r e s t e r ~ ~  Sus -  Technical Officer-J. T. Currie. 
tralia- 'Tecl~niral Officer-H. D. Roberts. 

-4\ii-t:11it Research Officer (biochemistry)-S. 7'. Evans, Tinlbo I'hlicic9 S'crtioi~-- 
m e . ,  A.A.C.I. 0fficc.r-in-Cl~arqe-IT7. TJ Greenhill. M.E., Dip.Sc. 

-4qsiitx1it Rcscnrcl~ Officer--P. H. Sulzbcrcer. B.Sc. 
7. JIINERAL DEFICIEXCT OF PASTURES INVESTIGATION. 

A t  TC'nlt~ Aqric?rllztrnl Ren~nrch lnstit~ctr- 
Asqi~tant  Research 0fficc.r (chemist)-R. E. Shapter, 

a A ,-.T 
N.d.L. 1. 

8. DIVISION OF SOILS. 
At Il'aite Agricultzii.al Resea~ch Institute- 

Chirf--J. -4. I'rcscott, D.Sc.. A.A.C.I. (par t - t ime) .  
Prirlcipal Resc,uch Officcr (coil survey.;)-J. I<. Taylor, 

B.A., ;ZZ.Sr., B.Sc.Agr. 
Rc~c~arch Officxcr (soil surveys)-T. J. Marqhall, M.ilg.Sc., 

PI1 1). - 

Re.c~n~~rh Officer (soil surveys)-C. G. Stephens, RI.Sc., 
iZ.A.C.1. 

Research Officer (soil c h e m i s t r y ) J .  S. Hosking, M.Sc., 
A.I.C., A.A.C.T. (seconded). 

Eesearch Oflicer (soil chemistry)-A. Walkley, B.A., B.Sc., 
Ph.D., A.I.C., A.B.C.I. (seconded). 

- 
Tirnher lfcchniiics Bcctio?z- 

Officer-in-Cllargc-I. Langlands, B.E.E., M.Mech.E., 
d.JI .1 E. ( 9 u s t . ) .  

A\siit,mt Research Officer-R. S. T. Kingston, B.Sc., B.E. 
Abci-tant Researe11 Officer-N. R. Kloot, B Sc. 
Terl~nical Officer-B. Whitington, B.Sc., B.E. 
Technic.'~l OCicer-A. L. Giurn. 

1 ' ~ ~ c s ~ i  I 11 IZOIZ  Section- 
OEci,r-ill-Charge-S. F. Rust. B.Sc., M.S. 
- 1 ~ i i ~ t n n t  Rrqrilrch Officer-H. B. Wilson, B Sc., 1.S.C.I .  
A5s; t ~ n t  lte-earrh Officer-S. Tamblyn, X.Sc. (Agric.). 
C I ~ - o ~ o t r  Re-c a ~ c l ~  Officcr-D. E. Bland, M.Sc., AI.A.C.I. 

(co-opc~~.~rtive in\estieation with Tar  Distillers). 
1-t.116 el ill11 rctirl Glztinq Sectioiz-- 

Offirer in CII~IIZC-S. I?. Rust, B.Sc., M.S. 
Terhnical Offict~r-R. Dceble. 
Tcc1111ical Officer-If. \P. Jlules (seconded from Division 

of Snimal  Health and Xutr i t ion) .  



Tiw~ber Utilicatiorc Section- 
Officer-in-Charge-R. F.  Turnbull, B.E. (Hons.) - 

(5ctoi1clcrl). 
ltcieai c11 Officer-A. J. 'I homas, 1)ip.For. 
Aisiitarrt ltesearcli Officer-A. Gordon, B.Sc 
l'celrrl ical Officer--4. Rosel. 

E'lrcm 1 ' 9  oce.s.sz?lg- 
Off cc.1 -ill-Cl~a~ge-\V. L. Gi erlrl~ill, JI.F;., D1p.Sc 
l lc ieare l~  Officer-A. M. &luli~ro, 11.A. (Oxon.), A.I.C., 

JT ( s. 
As\i,tant Research Officer-3Iiss J. F. Couch~nan, B.Sc., 

A 4 G.I. 
Techi~ical Officer-C. N. Pickering. 
'I  ec-Ii111eaI Officer-N. Tisdall. 

I'l~o topaphy- 
'rechnical Officer-E. S. Smith. 
'I c~hriic,ll Oficcr-Miss A. M. Lightfoot. 

AU(~eialc rrallcc Sccl%on- 
'leclu~ical O[liccl-S. G. XcSeil .  
'J'cclin~cal Oficci-G. Seal. 
11. El11 I \ I ~ X  o r  Foou I'RICSERVATI~;\ A\II TRANSP~RT. 

At Stntc I bctlloz?, Sydrzcc~- 
Chief-J. H. V ~ L I ~ P I  y, M.Se , PIl.D., A.-4.C.I. 
T,ibl n i ~ a n - - l \ l ~ s s  U. Johnston, B.Sc. (part-t ime).  
J'~I!/SILS Sectzo91- 

Ofi1cc.1 ill Cl~arge--E. W. Hicks, B.A., B.Sc, 8.9.C.I .  
A\, i i \ t .~ii t  I : ~ \ e ~ ~ i c ~ l ~  Officer-;\I. C. Taylor, 11 Sc. 

&'72121 i?/Ol.d(/~ fil ( 120t1- 

OEiiccr I I I  ("l~arge-S. A.  Trout, %!I S c ,  Ph.D. 
l<c.e,ncl~ Olficri-F. E. Huelin. B.Sc., Ph.D., A.A.C.I. 

Corr~ri~rc/ ntrtl b17?rit J J ~ o t l i ~ ~  In Stc1io1~- 
Offieci I I I  ( 11~1ige-L. ,J 1,) 11cl1, U Agr.Sc. 
r \ ~ l i i \ t r ~ ~ i t  IIe~ea1c11 Offic(,r-J. F. Kefford, >I.Sc., A.A.C.I. 
I cc111rit al  Ofiicer-111 i. I. Dl .  Stepliens, B.Agr.Sc. 

1)vit d If'l-zii 1s AS( ctton- 
Ni~sea~cli  OiI iccr - l l i~s  T. RI. Reynolds, 1I.Sc , D.Plil., 

_\. 1.C.I. (scco11dt.d from Di\isiori of Foreft  Products).  
Assi,tw~it l ic ie~r ic l~  Oflicer-A. H o \ \ a ~ d ,  i\l.Sc., -4 \.C.T. 

(seco~irled E I  on1 1r1 ioatioi~ Kese,lrcli S ta t io~i ,  GI iflit11). 
B5hiita1it Rrseaich Offieel-H S .  Jlr Ticc, T3 .I , 1) l'hil. 
Assistant Re5earch Officer-C. 1: A \ u ~ t ~ ~ ~ ,  B.T.bc. (par t -  

t i r l~e ) .  
Terliriical Officer-,4. J. Watson, A.A.C.1 (seconded from 

Di, ision of Forest PI od1ic*t5). 
Tcch~iic,~l  Officer-Mrs. S. 13. Adderleg, B.Sc. 

.lIrat. E'lsh and Egg Tccl~rroToqy Seclion- 
Reiiior Research Officer-W. A. Empey, B.V.Sc. 

dlz~robiologr/ &'( rtion- 
Officer-ill-Charge-I\-. .T. Scott, B.A?r.Sc. 
-\iii.t<~rlt He,earcli 0tice1-A. ;\I. Olsen, B.Sc. 
Tccl~iiical Officer-P. R. Llagui~ t,. 

At IIILI~ZS~OIL of A~rirnal Ircalth ant6 Sqrtrition. Melbour~te- 
Asqii tar~t liesearch Officer (bacteriologist)--J. M. Gillespie, 

H.Sc.. A.A.C.I., S.M.T.C. 
At B~.zsbal~e Abattoir- 

l i c ~ i c ~ i ~ c l ~  Ollicc1~-A. R. Riddle, bl.i\.. 51.Sr. 
At F ~ R ~ C I ~ C S  RPSCCL?C~ l;nhorator?/, C'ro~r~tlln- 

Acsi-ta~lt Eescarch OWcer (chemist)-C. G. Setiel, B.Sc 
Technical Officer ( f  qh ruring '~ird c:rnninq)-R. 411x11 

At  ~2119t70111~ Ilor~se, Lo~rdoll- 
As\l-tnlit Rc5earcli Officer-N. E. Holmes, B.E.E. 

.It IJort IfaeXzng, X?/dney- 
Chief-H. Thompson, AKA., D.Sc. 
Resenrc.11 Ofiiccr (bactcrio1ogiit)-E. J. Ferguson Wood, 

Sl.Sc., I%.-\. 
Rescarell Offleer (biologist)-D. L. Serventv. B.Sc.. Ph.D. 
:\ssi,tant ltcwarch 0ffiGr (11iochen1ist)-C. 6: setter ,  B.Sc., 

4.,\.('.1., d . J I  T.C. (sccoiided). 
As\istalrt Krieai c11 Officer (hioloclist )--G. L. Rcstercn. B.Sc. 
As\i,taiit I:eceal t l ~  Oficci (biologist)-&I. l i l a tkbu~n ,  M Sc. 
A%ii\t,ilit Rcsc,trcl~ Officer (biol?qist)--4. 'lubh, M.Sc. 
A4w1~tr l~l t  R e ~ ~ ~ l c l i  Oflicei (cliciuist and hycliograp1ier)- 

I>. Fiocl~E(;rrI, E.Sc. 
,%ssi.tal,t 12r*c;~~cli OEcer-4 .  P .  Whitley (beconded from 

lioyal dustraliall Riuseum) . 
Teclmit al  0fficc1-*I. PI octor ( laboratory).  
l 'ecll~~ic~al Oficer-I<. S l ~ e n ~ d .  
Tec1111ical Off~ccr-3lrs. 11. G. M. Kesteven, B.Se. (pa l t -  

trmc ) .  
Tcclniical Officer-H. &I. Peddie (1n.v. lrarreelr ) . 
Tecl~t~ical  O f f i r  PI-111 s. l r .  I t o g ~ r ,  E Se. 
31aktcl-III I .  Il'a? I ceir-Cnl)taii~ -4 Flett  

1 t drclbozrl-ne- 
F i s l ~ ~ ~ i  ies Officer-S. Fou lcr. 

.idnzzrzistratzon-- 
Ofiicisl in ( 11~1ige-S. A. Esserman, B.Sc., F.Tr1st.P. 
Scnicn ('lcrical 0fficc1-R. F. Will ia~ns.  
Clel h-IV. J G~llrspie,  -4.F 1 .4 . -1.A.T (secoxitled from 

Di\ ision of Fisheries). 

1)raughtsman-A. G. Chinnery. 
111 xughtsman-11. H. Furniss. 
111 ,eughtsman-C. 11. JTilliamson. 
I,ll~l:irian aiid lechnical Recorder-Mrs. E.  L. Eastman, 

B.A. 
A \ s s i s t a ~ ~ t  Lii~rarian-Miss 11. Barnard, B.B. 
Assistaiit, Fcrnale (Trchnical liccol-ds)-l\iI#iss B. V. Mort- 

lock, 1 3 . 8 .  
l'orcnra~i-Supervisor of the Laboratory Workshop--J. 

H<i~lnd. 
11l.tr11nieiit Maker-A. H. Masters. 

1 ooli~i,~l,er-W. Hyett. 
r . l oolrilal~ci-l. T. Mills. 
J1,1111tr~11;~1ice Engineer-D. J. Harper. 
I'1~11iil)er-'Liiisri~iili-IT. D. Palmer. 
I'.ttti~i~~i~i,ilter-Carpe11tc1-A. 'I aylor. 
1 r e r l i i  t ~ ~ I I ~ I I I C C  Elect1 ]ail-S. ~~1~111clerlicl1. 

I!li~cliolctlii~oloyy ~Sc~clion- 
Ollic~el iir ( lialpe-D. M. Myers, B.Sc., D.Sc.Eng., A.M.I.E.E., 

I' ll15t.l'. 
.Iii:st.l~~t Research Officer-W. K. Clothier, B.Sc., M.E., 

Ll.T~i,st.I'. 
.hsist;int licsearcli Officer-B. V. Hamon, B.Sc., B.E. 
.\sh8istalit Research OlIice~-~4. Sf. Thompson, l3 .S~.  
'i'cclinic:~l Oflicr~.-J. TV. Porter. 
.~ssist i i~it .  F~~~li~le-ll\Iiss G .  J. Levy, B.A. 

~ l ~ l i ( j l o r ~ r /  ~S(c l~o r~ -  
Offieci-ill-Cha~ge-N. 4 .  Esnerman, B.Sc., F.1nst.P 
A4\ii.ta~it I?e\cdlch Officer-(i. 8. Bell. B.Sc. 
A4\. i , tr~~~t W L > C ~ I ~ C I I  Officer-1'. 31. Gilet, B.Sc., U 14::. 
A<ir,trrl~t Wesea~cl~ OIlicer-C. G. Greellham, M.Sc. 

( ic~oir(led f1 om l ) i ~  i ~ i o i i  of r l a ~ l t  Indust ry) .  
\.siitant t i e i e , ~ ~  call Oflicel-1\1. F. Lamrock. B.Sc., 'B.E. 
i.iistaiit iicst.a~ch Ollicri-1liis P. 11. Yelland. 
\\iiztaiit, l~cniale-11Ts~ 11. Jlnir ,  B.A. 
Storc~s Clcilr-B. (:. Davis (seconded from State Taxation 

I)cl~ai tnleiit) . 
I'h r ~ c ~ c s  Sectio?~- 

Office1 in  Cl~aige-G. H. Briggs, D.Sc., Ph.D. 
\ \ \ I , ~ A I I ~  T<eieaieIi Ofliter-S. 3. Faull, R Sc. 
4,iiitant I:c~\e,~l ell OfficC~-It. V. Ciotanelli, M.Sc. 

.4,~1it,11it I < ~ i e a ~ c h  0Rce1-A. F. A. Harpcr b1.S~. 
'I'c~chu~cal Officci-J. I< Thoml~son. 
I I I ~ I  riinent 11,~l~er-E'. G Bolal~d. 
1 ii .ti ur~ient JlaLrr-D. -1. GI ecu\\ood. 

14. D z ~ ~ s i o s  or A i ~ w ~ ~ ~ ~ ~ ~ s .  
('liiei- T,. 1'. Coon~bes, l>.F.C., B.Sc. (Ellg.) ,  A.F.R.Ae.S., 

r!..P.T.Ae.S. 
Nil-rrclur.c,,s cr:rd dlate?ials Section- 

l'riric*il);il ilrsearch Ofiicer-H. A. \\Tills, B.E., A.F.R.Ae.8. 
I<rnheai.c*lr Ofice].-E'. 8 .  Sliaw, B.E. 
. \ s s i s t , a~~ t  ltcst~arcli Oflicer-H. TV. IIaley, B.E. 
Assistarit Iiesearcl~ Oficer-TT. ?V. ,Tohllstone, B.E. 
.\ssist;~nt ltc+cwrcli Offccr-W. 1. B. Siuith, B.Se. 
'I'<~clinical Oflicc.1,-,I. IY. 0 .  Silberstein. 
?'ocl~ilic.al Ofiicer-F. A. Dxlr.. 

Afrtc~ll~cl-~/!j Bcclion- 
Oilic.rr-in-Chnl.ye (on l o a n ) - 4 .  B. O'Malley, B.iVlet.E., 

Jl..lust.T.111.J1.. M.Inst.M., M.A.1.AI.E. (part-t ime).  
. \ssist ;r~~t Iiesc:~rch Officer-J. B. Dance, B.Met.E. 
. \ s ~ i ~ t i ~ i ~ t  Researe11 Oliicer-A. K. Edwards, B.&fet.E. 
.\<sisti~iit ltesearcl~ Oi~iccr-H. L. Wain, B.l[et.E. 

c~~od:/'rinittics Xectioli- 
Sc~~ior .  Keurarch Oficer-G. N. Patterson, B.Sc., M.A., Ph.D., 

S.I:.X.de.S. 
. issista~it  Tiesearch Officer-T. F. C. Lawrence, B.Sc., B.E. 
issi4r211t 1tesearch Officer-G. K. B'atrhelor, 3l.Sc. 
A l ~ s i s t a i ~ t  ltesc~r%rc1i Oficer-J. B. Willis, M.Sc. 
.\ssirtant Research Oflicer-It. \V. Cnmming, B.E. 
'I'c~cl~i~ic-a1 Officer-F. Itedlicli, Dipl. Ing. 
7'r c~11rlic;ll OfGccr---G. J. Dailey. 
'I~c~c~l~~riciil ORiccr-H. ,T. M:ljor. 
'rc c11nic.al 0fic.t.r-G. F. 6crl.wuci. 
~I'oclniical 0ficc.r-L. T. Watson. 

Engi~les urrd E1?irls Xccfion- 
Svllior lic~sc~ai.cl~ Officer-RL. W. Woods, D.Phi1.. B.Sc., B.E. 
-4ssixtant I:c.;exrch Officer-\IT. B. Iic~runrcly, H.3lcch.l<. 
. \ h s i s i a~~ t  1:ese:n.ch Ofliccr-TV. 11. Clrments, 13.S~. 
.\h.i-tiint Resea 1.~11 Officer-J. C. Wirtlom, B.IIech.Ji:. 

Insl~.?rrnei~l,s ~ c c l i o ~ r -  
h s i s t a n t  Rt~sc:irch Officc'r-A. A. Townsend, 3 f . S ~ .  

I)rn~r.ir,g Oftice- 
Scsr~ior I)r~~~~gIitsman-D. W. Eatoli. 

Il'orkslr 01,s- 
Su~~ei,visor--H. DicCarthy. 

Pkotorli~zpk y- 
Tcclii~ical Oficer-Miss E. F. Lightfoot. 

 idm mini st vat it^ and Ce?teral-- 
Chief-I. W. Wark, Ph.D., D.Sc., F.A.C.I., M.A.I.M.E. 
Di\ 13iollal Seclctary-L. Lrxis,  B Met 1.:. 
Clerk-A. Patterson, A.F.I.A. 



Lent her arla Fellnlongery ii'ection- 
R ~ c a r c h  Offirei -F. G Lennox, D.Sc., -4.A.C.I. 
Aiil \ tdnt Ilest a] c11 0ffice1-W. J .  Ellis, A.S.T.C., A.A.C.I. 
Aisi.t,~nt I lew,~ich  Officer-Miss M. RIaxuell, M.Sc. 

Kinevols Srclzo?z- 
Sc11io1 Resealcll Officel-R G. Thomas, B.Sc., A.A.C.I. 
Re~carcll  Ofl~cc~l-l. I17allcley, B.A., 13 Sc., Ph.D., A.I.C., 

A A.( I. (sccoircled from Division of Soilq). 
Assistant Research Officer-A. Wylie, AI.Sc., Ph.D., A.I.C., 

A.A.C.I. 
Assist:ult Research Officer-P. Dixon, M.Sc., A.A.C.I. 

(wconded from Commonl~ealth Research Station, 
illel bein ) . 

, i \ s i i ta~r t  Research Officer-G. B. Gresford, B.Sc., A M.T.C., 
,4.A.C.I. 

Arqistant Research Officer-P. K. McTaggart, M.Sc., 
A.A.C.I. 

Teclmical Officer-K. L. Elliot. 
Dairg l'rodttcts Sectio- 

Resea~ch Officer-G. Loftus Hills, B.Agr.Sc. 
A>iistar:t Reseal ch Officer-J. Conochie, B.Sc. (Agrie.) . 
Technic:~l Of6ce1-I\'. G. T. Laffan, H.D.D. 

Ot ganic S~ction- 
Senior I le\c,r~t*l~ Officer-H. H. Hat t ,  B.Sc., Ph.D., A.I.C. 
Resealclr Ofiicer-J. S Fitzgerald, hl.Sc., Ph.D., A.A.C.I. 
Asiihtal!t Research OIRcer-N. C. Hancox, lI.Sc., .l.h.C.I. 

(secondetl). 
disir tarl t  Research Officer-K. E. Murrav. B.,Sc.. A.I.C., 

Z.A.C.I. 
Aqsistant Research Officer-R. G. Curtis, M.Sc. 
=lisistant Reieaich Ofliiaei-R. J. L. Martin, M.Sc., A.A C.I. 
Teclrnical Oficei-L. Ii. Dalton, D.S.T.C., A.A.C.I. 

Phifsical C11~rn islrr/ ,Section- 
9s i iz tant  Ilissearcll Officer-K. L. Sntherland, M.Sc., A.A.C.I. 
A4ciista11t Rcsearch Officer-T. Rocers, &I.Sc., -4 A.C I. 
Acs i~ tan t  R e i e a ~ c h  Officer-Miss E. Plante, B Sc., A.A.C.I. 

Fourztll-?l Atr~ztls In1 c rtrqolzons- 
-4ssi5tant Research Oflicer-13. A. Stephens, B.Sc. 

Cl~enzacal Engilaeerzug Scction- 
Principal Rcsea~ch Officer-E. J. Drake, A.A.C.I. 

( icconded) . 
A\ii\t:tnt Resear ell Officer-E H. Waters, M Sc. (seconded). 
A~'i i3l~i11t Reseaich Officer-D. R. Zeidler, M.Sc., A.A.C.I. 
Dc\iqning D~anght\man-C. Siinpson. 

.4nal~jlzcal Sectzorr- 
Rc\c r i  (11 Officcl-A. Lench, B.Sc., Dip.Ed., A.A.C.I. 
Teclinirdl Oflicer-H. C. C. Rasmussen. 

Cement Sectaou- 
l ic . ta~th  Otlitcr-A. K. Alderman, M.Sc., Ph.D., F.G.S. 

.Ifelrrllu~,ytcnl Ncc1zo11- 
OfIiiel in Cll,r~gc> (on loan-G. B. O'Malley, B.JIet.E., 

11 -illit I lI.XI., 31.Tnst M., M.A.1.M.E. (par t - t ime) .  
A s i ~ i t a n t  I lc~i~arc l i  Officc.1-H. W. \I1orner, 31 Sc., B.A.C.I., 

A i s \ ~ e .  1.S I .  (part-t iale) . 
.It Clat.~ci szty o/ l.V eaicm Auslralaa-- 

A l z o ~ z l ~  I~~i~c 'a t~gal to~ra-  
As5iitant r \ c \ emt l~  Officer-G. H. Payne, U.Sc., A.A.C.I. 

( t ~ n  \P IT  Ice lea\ e-1t.A.A.F. ) . 
Bssiztnnt licst~alch Offi~er-I\~. E. Ewers, $I.Sc. 

16. SECTION OF BIO~ETRICS. 
At Melboli~ne- 

Senior lteiearch Officer-E. A. Cornish, Rl.Sc., B.Agr.Sc. 
Assibtallt Research Officer-E. J. Williams, B.Com. 

At Co?17w1 9 (1- 

A s s i s t a ~ ~ t  Research Officer-G. A. RIcIntyre, B.Sc., Dip.Ed. 
At S!~d~tey- 

A s s i s t a ~ ~ t  Research Officer-Miss H. A. Newton Turner. 
B.Arch. (seconded). 

17. RADIO REBEABCH. 
At Unizersity of Syrlney- 

Inve?tioator-F. XTT. TTood, B.Sc. 
ln\c.~ti;atui-L. S. Prior, B.Sc. 
In l  ebtigator-C. 13. Kilkpatrick, B Sc. 

18. ORE DILESSIUG INVEBTIGATIO~\TS. 
At University of Jltlbolrl ne- 

In\estigator-.T. (" Hal t. 
In~e\tizatol.-I?. D. D~e l r s .  

.4t School of l l l in~s ,  Adflrttrle, South Australia--- 
In\eatigatoi-K. 8. Bl,~sl;ett, R.E. 

10. ZITI~RIC.~XTS .ixn I3~annvcs SECTION. 
Officer-in-Charge-F. P. Bowden, Sc.D. ( Cantab.), D.Sc., 

P1i.D. 
Rest n r  t 11 Officer (Physics)-D. Tabor, P11.D. (Cantab.). 
As~ist:xnt Research Officer (Physics)-J. S. Courtney- 

l'ratt. B.E. 
ass is tant  Research Officer (Chemistry)-A. Yoffe, hl.Sc., 

A.A.C.I. 
Asqistant Rcsearch Officer ( Chemistry) -L. T. Wilson, 

B.Sc., A.A.C.I. 

Assistant Research Officer (Chemistry)-J. N. Gregory, 
B.Sc. 

As*istmit - .. - Research Officer (Engineering)-A. E. Ferguson, 
13.1>.15. 

Assi.tant Research Officer (Engineering)-J. G. Brookman, 
B E.E. 

Ashi-tant Research Officer (Metallurgy)-H. W. Worner, 
&I.Sc, A.A.C.I. 

Ass i~ t an t  Iirsearch Officer (Metallurgy)-A. J. W. Xloore, 
B.Sc. 

20. OTHER INVESPIGATIOXS. 
Dairy Pvoducts Inzestiyations- 

0tficc.r-ill-Cllargc-11. J. Wiley, D.Sc., A.A.C.I. 
I?c\ea~c.ll Officcr-E. J. Pont, M.Sc.Agr. 
A s z ~ ~ t a i ~ t  Rcwarch Officer-C. C. Thiel, B.Sc. (Agric.), Ph.D. 

11~~~~r(~1/1czphzc  I n ?  estiyations- 
Investigator-F. L. Still~vell, D.Sc. 
Xe5ea1cl1 OiIicer-A. Edwards, B.Sc., W.D. 

4. )'VBI,IC 4 ~ 1 0 ~ s  O F  THE COUXCIL. 
The following publicatioiis were issued by the 

Couilcil during the year :- 

( i  ) BULLETINS. 
No. 141.-A Soil S u ~ v e y  of the Wailterie Trrigation Area, 

South A u s t ~ , r l ~ a ,  by R. I. Herliot, B Ag.Sc., and 
E. J. Joln~\ton,  B.Sc.Agr. 

S o .  142.-A Soil ant1 Lanil Use Survey of the Hundreds of 
Riddoell, I - I ~ ~ ~ d m a ~ s l i ,  Grcy, Young, and Nang- 
wdrry, C ~ L I I I ~ )  Grcy, South ,41lstralia, Ly C. G. 
Stephens, M.Sc., A . l  C.I., R. L. Ciochcr, ALSc., 
13. Butler, B.Ag.Sc, and R. Smith, B.Aq.Sc. 

No. 143.-Piwduction of l ) ~  ied Grapes i n  1 lur1  ny Valley I r r i -  
gation Settleincilts. 1.-Viticulture, by A. V. 
115 on, AI.Apl .Sr., and U. V. IValters, M.Agr.Sc. 

No. 144.-Interfe~ence in a II7ind-Tunnel of Octagonal Section, 
11y G. K. Batchelo~ , 31 Sc 

So.  145.-F~iction and Lnbl ~cat lon ,  licpolt KO. 1. 1.-The 
Theory of Jlctallie F l i ~ t i o n  and the Role of 
S h e a ~ i ~ ~ z  and l'loughing. 2.-The Friction of 
Thin &Ietnllic Filrns, by F. P. Bowden, Sc.D., 
Pcllou of ( alus Collcge, Cambiidge, and D. 
'I'aho~, Ph.D. (Cantab.). 

No. 146.-An -411,lljils of the Outhlealrs of the Australian 
Plagne Locu5t (('hol-toiceles t e rmi~~ i f e ra  Walk)  
during the Seasons 1937-38 and 1938-39, by 
K.  H. L. Iicy, lI.S(., R1.D. 

No. 147.-E~lzootic Ataxia and Coppc.~ Deficiency of Sheep in 
\T'c.icin A l u \ t ~ a l i a ,  hg H. IV. Bennetts, D.V.Sc., 
aull A. R. Beck 1 l . S ~ .  

No. 148.-Stn.I1~-. in Fertility i n  Sheep. 2.-Seminal Changes 
Affecting Fe] tility in liams, by R. $1. C. Gunn, 
DVSc . ,  B.Sc.Agric., RI.RC.V.S., and R. N. 
Sanders, B.V Sc., and TI7. Cirmlger, B.V.Sc. 

( i i )  PAMPHLETS. 
No. 108.-Studies on Some Ectoparasites of Sheep and their 

Control. 
( 1 )  Observations on the Bionoinics of tllc Sheep 

Ked (!Welophagus ovinus),  by N. P .  H. 
Graham. G.V.Sc.. and K. L. Tavlor, 
B.Agr.Sc. 

( 2 )  Cllcrnical and Biological Studies on Certain 
Arsenical Dipping Fluids, by Bf. R. 
Freney, B.Sc., &I. Lipson, B.Sc., and 
N. P. H. Graham, B.V.Sc. 

( 3  Chemical Observations on Commercial 
IJowder Sheep Dips with Special Rrfcrence 
t o  their Arsenic Content, by 11. Lipson, 
B.Sc. 

No. 109.-Studies of the Physiology and Toxicology of Blow- 
flies. 
( 8 )  Rate of Ammonia Production by Larvae of 

Lucilia cuprina and i ts  Distribution in 
this Insect, by F. G. h n n o x ,  hl.Sc., A.I.C. 

( 9 )  'Tl~e E n ~ p m e s  liesponiible for Animoii~a 
Production hv Larvae of Lucilia cunri:tia. - .  
by F. G. ~ e n i o x ,  RI Sc., A.I.C. 

No. 110.-The Main Virus Diseases of the Potato in Victoria, 
hy J .  G. Bald. AL.Arrr.Sc., Ph.D.. and A. 1. 
P ' i ~ z i l e ~ ,  B.Azt Sc. 

No. Ill.-The R~ology and Culti\xtion of Oysters in Australia. 
( 2 )  X note on the Calcium Content of Some 

l h s t  Anitralian Waters, by G. Humphrey, 
M Sr - -  --. 

( 3 )  Biochemistry of the Proximate Constituents, 
by G. Hnniphrcy, R I  Sc. 

No. 112.-Building-Frames. Timbers and Sizes, by A. J. 
Thonlas, Dip.For., ant1 I an  Langlands, 
&f.;lfech.E., B.R.E, A.M.I.E.Aust. 

No. 113.-Drainage Investirations in the Horticultural Soils 
of the Murray Valley, by A. L. Tisdall, M.Agr.Sc. 



No. 114.-Plant Introduction. 
(1) A lieriew, with Notes on Ontstandirlg 

Species, by A. Jlcl'aggart, Ph.D. 
( 2 )  Preliminary Selection and Evaluation of 

Pastnrc Species a t  Lawes (Queensland), 
by T. B. I'altridge, B.Sc. 

No. 115.-Studies 011 the  Shrink-proofing of Wool. 
( 1 )  The Industrial  Development of the Freney- 

Lipson Process a t  Holeproof Limited, 
Melbourne. 

( 2 )  Further Studies on the  Prevention of 
Shririkarrc in Woollen Goods. bv M. 
~ i ~ s o n , ~ B . ~ c . ,  A.A.C.I., and CarGel J. 
Clyne, B.Sc. 

( 3 )  Experimental Work on the Treatment of 
RTool by the Woolindras Yroccss, bq D. R. 
Zeidler, M.Sc. 

( i i i )  TRADE CIRCULARS. 

No. 20.-(Revised Edition).-Collapse and the  Recondition- 
ing of Collapsed Timber. 

( i v )  FOOD PRESERVATION CIRCULARS. 
No. 4-P.-Notes on the A1)plication of Refrigeration to the  

Anstralian Fishing Industry. 

( v )  QUARTERLY JOURNAL. 
Vol. 14, No. 3, August, 1941. 
Vol. 14. No. 4. Noveinbcr. 1941. 
Vol. IS, No. 1 ,  February, '1942. 
Vol. 15, No. 2 ,  l\Iap, 1912. 

(v i )  ABVUAL RKPORT FOR TIIE YEAR EJDINQ 3 0 ~ ~  JURTE, 1941. 
(v i i )  " l 1 a ~ r r u o o ~  OP STXTCTURAL TIMBER DESIQN " 

(REVISED CDITIOS) . 

XVTI. ACKNOWLEDGMENTS. 
I n  various sectioils of this Heport reference has been 

made to tlre valnablc c~ssietance nfiord(d by many Statc 
Departinents and other organizations aucl individuals. 
The  Council desires to express its gratitude for the 
help give11 by t h c s ~  bodies and perwns ill providing 
laborato,rg nccommoilation and other facilities and in 
many othcr ways. 7'hc CouilciI also wiqhcs to acakno~v- 
ledge t l r ~  asbictaactl i t  has received frorrl its Statc Corn- 
mittees and other Committees, thc rnrmbe1.s of which 
h n w  placcd their knowlodge and experience so freely 
at its disposal. 

G. A. JULIUS,  Chairman 1 Exfc,ltiVe DAVID RIVETT Committee. A. E. V. RICHARDSON J 

G. LIGHTFOOT, Searetary. 
September, 1942. 

APPENDIX. 

A.-PERSONNEL OF T H E  COUNCIL AND O F  ITS 
VARIOUS COXJIITTEES. 

COUNCIL (AS AT 3 0 ~ ~  JUNE, 1942) 
EXECUTIVE. 

Sir George A. Julius,  Kt. ,  D.Sc., B.E. (Chairman).  
Sir Ilavid Rivett, K.C.JI.G, M.A., D.Sc., F.R.S., F.A.C.I. 

( L l e p ~ i t i j  Cihair?nctn ultd Cl~ief Executice O f i c e r ) .  
"I. E. V. IXichardson, C.M.G., Kd., D.Sc. (Deputy Chief 

E.ccci~li.ve 0 l f icer ) . 

. Professor I. Clunies Ross. D.TT.Sc. (Kew South Wales).  
Russdl Grimwadr, C.R.E., B.Sc., F.A.C.J. (Victoria).  
Profesqor 13. C. Richards, D.Sc. (Queensland) . 
Hon. E. W. IIoldcn, B.Sc., ll.I.E.Aust., M.L.C. (South 

Australia ) .  
JC. 11. B. Lefroy (Western Australia) 

2 P. E. Keam, M.B.E. (Tasmania).  

N. K. S. Brodribb, C.B.E., F.I.C., A.A.C.I. 
G. S. Colman, C.B.IT. 
R. J. Donaldson. D.S.O.. B.C.E.. M.Aust.1.M.M.. M.I.E.Aust. 
M. T. W. Eady. 
J. I?. Tivey, B.A., B.Sc., B.E., M.I.E.Aust., A.M.1nst.C.E. 

STATE CO1\IMITTEES (AS AT 3 0 ~ ~  JUNE, 1942). 
Kaw SOUTH WALES. 

Professor I. Clunies Ross, D.V.Sc. (Chairman).  
Professor E. Asllby, D.Sc. 
Professor Sir  EIcnry E. Barraclough, K.B.E., V.D., B.E., 

AI.AI.E., M.111st.C.H., M.I.Mecl~.l<. 
I'iofesbor IT-. J. Ualcin, D.Sc., B'.L.S., F.Z.S. 
Professor J. C. Earl, D.Sc., Ph.D., F.I.C.. F.A.C.I. 
W. It. Hebblewhite, B.E. 
L. St. J .  Jo11c.s. 
Hon. Si r  Norman W. Iiater, M.L.C., M.B., Ch.M. 
Sir Frederick RfcMaster. 
J. Merrett. 
It. J. Noble, B.Sc.Agr., M.Sc., Ph.D. 
A. K. Penfold, F.I.C., F.A.C.I. 
Professor J. I). Stewart, F.R.C.V.S., 3.V.Sc. 
E. H. F.  Swain, Dip. For. 
J .  P. Tivey, B.A., B.Sc., B.E., M.I.E.Aust., A.M.1nst.C.E. 
P. J. Walker. 
Professor R. D. Watt, M.A., B.Sc. 
C. BI. iVilliam,s. 

VICTORIA. 
Russell Grimwade, C.B.E., B.Sc., F.A.C.I. (Chairman).  
Professor W. E. Agar, M.A., D.Sc., F.R.S. 
\V. Baragwanath. 
S.  K. S. Brodribb, C.B.E., F.I.C., A.A.C.I. 
G. 6. Colrnan, C.B.E. 
M. T. W. Eady. 
Sir llerbel t W. Gepp, M.Aust.I.M.M., M.Am.I.M.M., F.A.C.I. 
Professor E. J. Hartung, D.Sc., F.A.C.I. 
L .  G. tJob~ins,  ll.L.E.E., A1.I.X.Au~t. 
Sir Dalzicl Belly, LL.B. 
l>rofcssol \\'. A .  Iiernot, B.C.E., M.Mech.E., M.1nst.C.E. 
En~critus-l'rofessoi Sir ?hornas R.  Lyle, XA. ,  D.Sc., F.R.S. 
11. A .  Mullett, B.Agr.Sc. - 
13. I'erry, A.A.C.I. 
\ \ .  E. \Vai~lrvright, A.S.A.S.M., iM.AL'st.I.M.M., M.Am.1.M.M. 
I,. J. \T7eatl:erly, 3l.A. 
l'rofessor H. A. \\oodruff, B.Sc., M.K.C.V.S., &c. 

SOUTH AUSTRALIA. 
Hon. E. W. Holden, B.Sc., M.I.E.Aust., M.L.C. (Chabrmam). 
A. J .  Allen, 8.-4.C.I. 
E. II. Baltewell. 
C. 12. Cl~~pl:ian,  F.I.C., F.A.C.I. 
.T. 11. Gosse. 
l'~ofes,or I ie r r  Grant,  M.Sc., F.1ust.P. 
l'lofezsor T. H. Johnston, M.A., 1).Sc. 
P. 9'. Perry. 
i'rofeaaor J. A. Prescott, D.Sc., A.A.C.I. 
\V. J .  Spasord, 1t.1).A4. 
L. K. \Vard, B.A., B.E., D.Sc. 

Professor H. C. Richards, D.Sc. (Chairman).  
l'rofessor H. Alcock, M.A. 
J .  U. Bell. 
R. J, Donaldson, D.S.0, B.C.E., hl.Aust.I.M.M., hl.I.E.Aust. 
l'rofessor E. J. Godddrd, B.A., D.Sc. 
V. G. Grcnning. 
J. B. EIcnderson, O.B.E., F.I.C., A.A.C.I. 
Professor T. G. 11. Jones, D.Sc., A.A.C.I. 
A. G. Melville. 
J. F. Mcyilink. 
Profcssor J. K. Murray, B.A., B.Sc.Agr. 
P~ofc i so r  T. Parnell, M.A. 
Professor 11. R. Seddon, D.V.Sc. 
R P. 11. Short. 
I1. Veitch, B.Sc.Agr., B.Sc.For.. F.E.S. 

WESTERN AUSTRALIA. 
E. H. B. Lefroy (Chairman).  
G. R. Baron-IJay, K C . ,  B.Sc. (Agric.). 
I'rofcszor N. S. Bayliss, B.A., B.Sc., Ph.D., A.A.C.I. 
H. Bo\? lpy, F.A.C.I. 
F. G. Brinsrlen, M.I.M.M., M.Aust.1.M.M. 
'CV. G. Burges. 
P ~ O ~ C S S O T  E. De Courcy Clarlre, M.A. 
T't ofesbor G. -4. Curric, n.Sc., B.Agr.Sc. 
I'. EX. Harper, B.A. 
S. I,. Kesiell, &l.Sc., Dip.For. 
'1. I, R. Lcf1 oy. 
B. l\Iecclr;nn. 
Profeqc;or G. E. NI'cliolI~, D.Sc., A.R.C.Sc., F.L.S. 
L. IT. Phillips, M.Sc., M.Ed., A.Inst.Fd., A.A.C.T. 
Professor A. D. Ro-s M.A., D.Sc., P.R.S.E., F.1nst.P. 
G .  I,,. Sutton, D . S C . A ~ ~ .  . 

TASMANIA. 
P. E. Keam, M.B.E. (Chairman).  
N. P. Booth, F.I.C. 
Professor A. Burn. M.Sc.. B.E. 
J. W. Evans, M.A.; D.SC.' 
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1". H. Foster, B.C.E., \.lf.I.E.Aust. A. ,T. Sicholson, D.Sc., Chief, Division of Eeonomic 
F. W. Hicks. ICutomoloqy, C.S.I.R. 
P ro fc so r  A. L. McAulay, M.A., B.Se., Ph.D., F.1nst.P. 1,. IT.. Pllillijis. M.Sc., M.Ed., A.A.C.I., Technical College, % 
11. 0. Meredith, A.Tnst.M.M., M.I.E.Aust., M.A C.S. Pert11 (Seovelary ) . 
A. I<. McGaw, C.M.G. 
\V. E. Macleai~, ;M.Inst.C.E., &I.I.E.Aust. THE VI3Tk:RINARY ENTOMOLOGJCAL COMMITTEE. 
F. EI. Pcacock. (E'ort~ze~.ly the Interdivisional BlotufEy Committee; zts functzon 
Hon. R. 0. Shoobridqe, M.L.C. is  to co-ordti~ate certcl~n activities of { h e  Divisions of E'conomic 
S. JV. Stexnc, B..\., F.R.G.S. Entoinolog?j and of driinzal II~cl.111~ U I L ~  Nutvitton.) 

L. R .  Bull, J).\'Sc., Clli(bf 1)ivision of *\niinal Health and 
COMMOhWEALTH RESEARCH STATION, MERBEIN Nutrition. C S.I.R. 1 

-CONSUII'L'ATIVE COhIMITTEE. -\ ,J. ~ i c l ~ o l s o ~ i ,  D.Sc., Chief, Division of Economic Ento- 
I I I O ~ O ~ .  C.8 1.li. 

B. T. Dickson. B.A., Ph.D., Chief, Division of Plant Industry, D, -4,  ill. JI.R.C.V.S., D.v.s.M., ~ i ~ i ~ i ~ ~  of ~ ~ ~ i ~ ~ l  ~ ~ ~ l t h  I 
C.S.I.R. (Chai? man) .  and Lutri t ion,  C.S.I.R. 

l'rofessor J. A. Prescott, D.Sc., A.A.C.I., Waite Sgricultural 
1:esearch Institute. University of Adelaide. A1)VISOIlY COMMITTEE ON NATIONAL FIELD STATION, 

P. 3~allocl1, Commonwealth Dried Fruits  Control Board. " GIIJRUTH P L S I S S  ". 
E. J. Casey, Commonu~ealtli Dried Fruits  Control Board. S. Bouthe, Queenslaild United Graziers' Association. -T' 

Nric 1'. B e ~ e s f o ~ d ,  l i o o ~ i j ~ ~ r e c ,  Cnnnamulla, Queensland. 
IRXIGATIOT' RESFARCIT STATIOS, GRIFFITH- \V. S. G e a ~ p ,  Carbean, Offham Sidinq, i17estcrn Line, Queens- 

COAKLIITTEE O F  CONTI:OT,. land. 
B. T. ~ i ~ k ~ ~ ,  B.A., p h . ~ . ,  chief,  ~ i ~ i ~ i ~ ~  of plant ~ ~ ~ d ~ ~ t ~ ~ ,  R. H.  xantes,  Queensland United Gra~ ie r s '  Association. 

C.S.I.1:. (('l~cti? nzan). 
l'rofessor J. A. Prescott, D.Sc., A.A.C.I., Waite Agricultural 

NEW SOUTH WALES 313:-I'C RXSEARCH ADVISORY 

Rosearch Institute, University of Adelaide. 
COJIAI LTTEE. 

1,. .J. Ashcroft, Liverpool, S e n  South Wales. 
00)fMOSWEAT,TI-I R ] , ; ~ I ~ A R C H  S'['AT~ON, ,MERBEIN E. .J. Bo~zater,  1\Iessrs. A I I ~ ~ I S . -  & CO., Pty. Ltd., Sydney. 

-ADVISORY COMA'IITTI'E. J .  11. I),r\ 1dn011, Commonne:~ltl~ Vete1in:~ry Ofliccr, Sydney 
(rt.pr~'entin: tl1l1 J )epar tmc~~t  of Commeicc). 

1). C. Winterbottom, $tildura Packers' Association (Chair- ,T. &Ieri.ett, 3Ietlopolitan Jleat Indilstry Commissioner, Sydney. 
man) .  F. J .  Walker, Sydney. 

L. LV. Andrew, Wailrerie, South Australia. J. R. 1-icker-, Al.Sc., Ph.D., A.A.C.I., Division of Food 
P. T. Byrnes, Woorinen, Victoria. Presertation and Transport, C.S.I.R. 
\. E. Cameron, Red Cliffs Settlement. 

E. J .  Casep (rcprescntiny Consultative Committee). MINERAGIEAPRIC COJIMITTEE. 
J. Gordon. Citrus Gro~rers '  -4ssoci:ttion, JIerbein. Lrnc11 ltus-Professor E. \\-. Rke~ t s ,  D.Sc., A.R.C.Sc., F.G.S., I\'. Grundy, Nyah, Tictoria. 1\11 l l ~ o i ~ ~ n ~ .  
S. EIcnpsinan, Coomealla, New South Wales. 
W. Hcaylnnn, Cardross Horticultural Society. \Y. E. \I ninaright,  A.S.A.S.lI., M.Aust.I.'M.M., M.Am.I.M.M., 

Auqtra1a.iin11 hiutitutr of 1\li1ling mid J1et:lllurgy. 
-4 T.r~cr. Mildurn Shire Council. 
t I  -\. I,oc~l~l~cad, Mildula S l ~ i l e  Co~incil. RAnI'O RJFSEARCII BOARD. 
A. V. T>jon, 34A:r.S~. Co~nmo~iwcaltll liesearch Station, 

Arc1 I~i~ill. Sir  ,John Ihladzen, R.IC., D.Sc., Department of Elertrical 
J':n:ineering. Uill\ersity of Sydliej (Chairman).  A. R. J1eConchie, State Rivers and water S n ~ ~ l ~  Commiasion~ 1). l[c\7c,y, J)iIector-(frlleral, l>ostmaster-General's DeIJart- I?ed Cliffs, Victoria. 
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iiient, Sontli Australia. Preser~:rtion ancl Tiansport, C.S.I.R. 
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E. S. Weit, X.Sc. X.S., Irrigation Reiearch Station, Grifith. 
It. 11. P r n ~ ~ c f a l h c ~ ,  B.Agr.Sc , Irrigation Research Station, 

Gr i f i t l~ .  

( Established L I L  connexzorl u %th the co-operutioe investigatiolzs 
of tlie Co~clrc-zl a i ~ d  llre 17actoiiu~r Uepcri lnicnt of Agriculture 

o , ~  the cool ~ l o ? a q c  of t~or~-t~.op~cccl fruits .)  
8. Fisli, >l.A\gr.Sc.. I ) e p , ~ ~ t r n e l ~ t  of Agricult~ue,  Victoria. 
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B -4. ' r ~on t ,  lL.Sc., T'II D., Division of Food Pre5ervation and 

Transport. C 8.7 .I:. 
I). l l a ~ t i n ,  B Sc., 1)irision of Plant Industry, C.S.I.R. 
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lVoles Departnzent of Agriculture and of C.B.I.R.) 

VITTCTJLTURAI; COMhIITTEE FOR NON-IRRIGATED L. B. Bnll. T).V.Sc.. Cliicf llivision of 311irn:~l IIcdlt l~ and 
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R. C. l'hill), Ql~eer~sland United Crn~iers '  Aswciation. 
E. K. Irchet, (Jueenslxntl TJnit~ul Graziers' .lsio(<iation. 
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L. Keith Ward. B.I . .  B.E.. D.Sc.. Directar South Australian 

Department o f  ;\lilies (choirmhn ) . 
Professor 11. IT. Gar t~c l l ,  JI.A., H Sc., Bonython Laboratory. 
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