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MINISTER’S STATEMENT

Tur continuation of the war has neeessitated the maintenance of the Department’s inferests
on matters diveetly relating o its proseeution and to the war cconomy of the Dominion’s
industries.  The soundness of the development undertaken in previous years has been amply
demonstrated by the eontinued help which the Dominion Labovatory, the Dominion Physieal
Laboratory, the Radio Development Laboratory, 1he Laboratories established in association
with Auckland University and Canterbury University Clolleges, have rendered 1o all hranches
of the fighting Scrvices and to the produetion of munitions.  Though with the recession of
the Pacifie front away [rom New Zealand the urgeney of these needs has lessened, nevet-
theless all these seetions of the Depavtment still continue to render very valuable serviee
towards the sucecessful prosccution of the war.  Opportunity has been taken also to fest
out the cfficacy of thig co-ordinated organization in handling certain manufacturing problems
which will he of importance in the peacetime development of New Zealand industries,

Inercased attention has been paid to food problems in view of the very serious situation
which is developing on a world-wide seale.  The range of the Department’s aclivities enable
it to render useful services in this diveetion. s Soil Survey Division has during the vear
devoted attention {o soil-fertility problems, and has produced maps showing where this is
being reduced through crosion.  The Grasslands Division has evolved new strains of erasses
and elovers, and investigated how these may be grazed or otherwise utilized to effect
maximum production.  The Agronomy Division has produced improved grain, pulse, and
fodder erops. The Plant Discases and Entomology Divisions have played important roles
in reduoeing losses through the ravages of plant pests. The Wheat Researeh Tnstitute and
the Dairy Researeh Tnstitufe have devised means for the better processing and the improve-
ment of the quality of grain and dairy produets. The Dominion Laboratory and the Plant
Chemistry Laboratory have given valuable seientifie assistanee to the vegetable and fruit
dehydration plants towards providing a produet possessed of high nutritive value for use
by the Torees. As yet ouly the fringe of the food problem has been touched. The war
and the post-war problems of food, the relation of food to health and nutrition, must be live
interests of rescareh in such an important lood-producing country as is New Zealand.

Steady progress has been made in rescaveh work relating to all New Zealand’s three
main  fibres—wool, linen flax, and phormium.  The sueeessful introduetion of a dry
chlorination non-shrinking process will heneeforth enable our woollen-mills to improve
markedly the quality of their woollen goods.  Machinery has been designed and tested whieh
will enable linen-flax tow to be hetter preparved for manufacture.

Much work has been accomplished and is heing pushed forward now as rapidly as
possible on surveys and tests of all readily aceessible supplies of eoal, both on the West
Coast and in the Anckland provinee.  Considerable progress has also heen made in surveys
and tests of clay deposits which are heing atilized to 2 muceh greater extent in the growing
brick, tile, and pottery industry.

In view of both its immediate and post-war importanee, mueh attention is heing devoted
to building research problems, and three olficers of the Department have been sent overseas
in order that the best possible information of the latest overseas developments may be
available for New Zealand.  An important achievement during the year was the devising
of a cheap and ready method for controlling the development of moulds which disfigured
seriously the plaster lining material of many houses.

The Department has continued to develop its policy of fullest collaboration with all
State Departments in projects which have required seientifie assistanee. By the appointment
of scientifie liaison officers in Australia and the United States of Ameriea during the year
it has been possible 1o establish eloser connections between these countries and the Dominion,
The Selentific Tiaison stafl in London has continued 1o render exeellent serviee which has
enabled the Dominion to be kept fully abreast of sceientifie progress in hoth the eivil and the
defenee spheres in Great Britain.

T desire to express to the staff of all hranches of the Department my appreeiation of
the good services they have rendered in carrying out the heavy responsibilities whieh they
have been required to undertake during the vear.

D. (. SULLIVAN,
Minister in Charge of Scientific and Industrial Research Department.
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SECRETARY’S REPORT

Tri Hon, D, G Suniavax, Minister in Charge of the Seientific and Industrial Researel
Department.
I have the honour to submit herewith the annual report ol the Department for the
year 1943-44,
The - Council of Scientific and Industrial Rescareh held five meetings during the
year. The personnel of the Couneil 1s as follows:—
Sir Theodore Rige, M.A., M.Se., F.I.C.,, F.R.S.N.Z., Direcetor, Cawthron Tnstitute,
Nelson (Chairman).
Dr. J. C. Andrews, Ph.D., M.Sec., 1ertilizer-works Manager, Auekland.
Professor E. R. Hudson, B.Se., B.Agr, Dip.C.A.C., Dircetor, Canterbury Agricul-
tural College.
Dr. R. O. Page, D.Se., Tannery-works Manager, Christchurch,
Mr. J. M. Ranstead, Dip.(LALC,, Bledisloe Medallist, Matangi, Farmer,
Professor W. Riddet, B.3e. (Agrie.), N.DUAL, N.D.D. Massey Agricultural College.
My, Sandys Wunseh, M.AL (Oxon.), B.Se. (MeGill), M.LChem. 5., Assoe.Inst.M.M.,
Itactory-manager, Kdendale,
My, E. J. Fawcett, M.A. (Cantab.), Dircetor-General of Agriculture.
Dr. E. Marsden, C.B.15., M.C., D.Se., F.R.S.N.Z. (Scerctary).
My, If. R, Callaghan, M.A., F.R.E.S. (Deputy Seeretary).
The expenditure of the Department during the year was as follows:—
Permanent services—
Head Office: Comprising general expenses ol administration,
publications (including the New Zealand Jowrnal of
Science wund Technology and departmental bulletins),

and grants to the Roval Society of New Zealand, the £

Imperial Institute, and the Carter Observatory .. 19,557
Dominion Laboratory (with branches) .. .. .. 34,796
Dominion Obscrvatory .. .. . .. .. 1,497
Geological Survey .. .. .. .. .. 10,407
Magnetie Observatory .. .. .. .. 3,684
Crants to Imperial Aervicultural Bureaux . .. 4,797
Dominion Physical Laboratory .. . - . 73,729
Rescareh investigations .. .. .. Lo 138510
286,977
Recoveries . .. .. .. .. Lo 83,948
£20:3,029

Grants were made to the following research ovganizations in Greal Britain:——

£
Tmperial Agricultural Bureaux lHeadguarters .. .. o LT98
Cambridee Low Temperature Researeh Station .. .. .. 625

Ifarnham House Laboratory .. .. . .. . 93
Wool Industries Research Association, Torridon .. .. 622
Imperial Mycological Tnstitute .. .. .. .. 438
Iuperial Institute of Entomology . . . . H62
Imperial Bureau of Dairy Science .. . .. .. 141

Imperial Forestry Bureau .. .. .. . .. 23
£4,797

The activities of the Department have continued to be concentrated on problems
relating to the war, especially those concerned with physical, chemical, and food matters.
A number of hranches of the Depariment have heen engaged on munition work, and thereby
have both helped direetly in the war effort and assisted New Zealand manufacturers in
developing quality and quantity of output.  Mueh attention has also been given to the
seientific aspeets ol vegetable, fruit, and meat dehydration and to the packing of dried and
other concentrated foodstuffs in a form suitable for Service requirements in the tropies. A
considerable amount of survey and testing work has been done in eonnceetion with the
Dominion’s resourees of coal, phosphate rock, serpentine, and clays, all of which are of
inereasing importance hoth in the war cffort and for eivil purposes. Consideration has heen
given to problems which have an immediate and post-war significance, by the Departiment’s
economie surveys of the dairy industry, its soil-fertility and soil-cvosion surveys, its initiation
of building rescarch, aud its development of a scheme for the promotion of rvescarch
associations in manufacturing industry. Through industrial psychology investigations it
has also been possible to devote some attention to human problems vital hoth to the welfare
ol the workers and to the sound development of industry.  The agricultural rescarveh
Divisions ol the Department have continued their valuable work towards maintaining a very
high standard of crop and pasture sceds, preventing discase losses in many erops grown in
somewhat exeeptional eireumstances, and in faeilitating the production of high-quality dairy
and grain products.  Despite the diffieulties of the war period it is pleasing to note that
steady progress is also being made with prohlems relating to the Dominion’s three wain
fibre industrics—e.g., wool, linen flax, and phormium,

STAL
The staff of all seetions of the Department, seriousty depleted in numbers by the
demands of war, has been obliged 1o deal with an inercasing nuniber of urgent. prohlems.
1 wish to express appreciation of the zealous and Toval manner in which the staft has
performed its duties during a difficult year.
13 Magspry, Scerctary,
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REPORTS OF RESEARCH COMMITTEES OF THE COUNCIL OF SCIENTIFIC
AND INDUSTRIAL RESEARCH

BUILDING RESEARCIL COMMITTIZE

Building Lescarch Commiléee —Mr. G100 Wilson (Chairman), Mr. Go W, Albertson,
Dr. J. Co Andrews, Mr. B Co Ashwin, My, Lo 19, Brooker, My, R, A Campbhell, My, AL R.
Kntrican, Mr. J. Fleteher, My, 17, W, Iarkert, Mr. A. R. Galbraith, Professor C. R. Knight,
Mr. L. J. MeDonald, Dr. B. Marsden, Mr. J. Mawson, Mr. R. A. Patterson, Mr. C. W. O.
Tuarner, Mr. I, J. A. Brogan (Sceretary).

The following appointments to the Committee were made during the year: Do J. C.
Andrews, as representative of the Council of Scientific and Industrial Research, in place of
Professor H. (. Denham, whose death occurred in February, 1943; Mr. A. R. Galbraith,
Chairman of the New Zealand Standards Council; Mr. A. R. Entrican, Director of Forestry;
and Mr. 1. E. Brooker, Chief Architeet and Property Supervisor of the State Advances
Corporation.

A panel comprising Professor C. R. Knight (Chairman), Professor of Architecture,
Professor T. D. J. lLeceh, Professor of Enginecring, and Professor P. W. Burbidge,
Professor of Physics, with power to co-opt, was sct up to supervise research projeets
allocated to Auckland University College by the Building Rescarch Committec.

A sub-commiltee consisting of the Chairman, Mr. (. F. Wilson, Professor C. R. Knight,
and Mr. J. Mawson prepared a report setting out their views as to lines along which a
comprehensive plan for the building industry should be developed as a prerequisite to a
rescareh plan, and recommending the nature and the scope of the surveys that would be
neeessary (o obtain the basic information required. This report was adopted by the
Building Rescarch Committee and submitted to the Hon. Minister of Seientific and Industrial
Research for transmission to the Right ITon. the Prime Minister, the Hon. Minister ol
Works, and other Ministers coneerned.

1t was not possible during the period under review to implement the Committec’s
recommendation for the appointment of an Acting Dircetor of Building Rescarcl.  Inquiry
was made as to the possibility of oblaining the scrvices of a senior officer of the Building
Rescarch Station, Watford, Evgland, for a period, but owing to the stress of war and
reconstructional work this was not possible. The Direetor of this station, however,
cencrously offered to train personnel if they could be sent irom New Zealand, and this
offer has been aceeptled to the extent of sending Mr. J. 1., Maundeno, M.Se., a chemist on the
staff of the Dominion Laboratory, for a period of some months” training in the c¢hemical
aspeets of building researel and testing of building-materials.

The Timber Protection Research Committee and a special Committee set up to deal
with the problem of mould growth on the linings of houses were brought under the Building
Researeh Committee in accordance with the policy of co-ordinating under one Committec
all research activitics relating to building.

The appointment of two representatives of the Standards Institute to the Building
Research Committee has ensured that the work of that organization in conncetion with the
development of a National Building Code and the related standard specifications for
materials, cquipment, and processes will proeced with full regard for the work of the
Building Researeh Committee.  In this way the results of the various research projeets
carried out from tlime to time will he embodied in the appropriate standard specifications
and so made available to the building industry in a way that will ensure that the fullest
practical benefit is derived from the rescarch earvied out.

The following is a summary of the research work carried out during the year:—

TIMBER PROTECTION RESEARCIL
Timber Protection Research Committee—Mr. L. 1. Brooker (Chairman), Mr. K. H.
Walden, Dy. D. Miller, Dr. (i, II. Cunningham, Mr. R. L. McPhail, Mr. N. A, Marris,
Mr. R. .. Andrew, Mr. 1. R. Callaghan, Mr. A, I, Clark (Sceretary).

DOMINION LABORATORY
During the year the Laboratory has carvied out chemical analyses aud investigations
requirved by the Commitiee.

Exromorocy Division, Prant Resgaren BUREAU

Termites—Investigations have been eontinued into the biology of the two native
termites, Calotermes brouni and Slolotermes ruficeps. Though the difticulties of rearing
C. brouns under laboratory conditions have not heen fully overcome, it has heen possible to
maintain colonies for twenty-cight months, but without any incercase in the number of
individuals. Tt has been found that decaved wood is essential for the alates of €. brownd
to start new colonies and that these are established at ground-level.  Attention is heing
given to the factors influencing the development of the different castes in a colony. Similar
studies are being carried out with 8. ruficeps, and in this case information has been sceured
on the activities of the termites at the time when the winged forms issued from the timber.

In regard to Australian termites, an attempt has been made to develop a veliable method,
hased on ““ workers ” eharacters, by which the three species of Coplotermes can be identified.
In co-operation with the termite-control operations, valuable data on the Australian termites
in service timbers have been sceured.  Examination of imported Australian hardwoods
(power-poles, sleepers, &e.) revealed that living drywood and subterrancan termites arve still
belng imported by this means.

Anobim —In co-operation with the Plant Discases Division, investigations into the
biology of Anobium punclatum were undertaken. A study was made of the factors con-
trolling oviposition and of the influence of scasoning of both kiln and airv-dried sapwood
upon Anobium attack, with a view to securing data on the best methods of treating various
timbers as a protection against borer attack.
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Prant Dismasis Division, Prane Resuarcn Buriay

Decay in Tinber in Tunnels—Rapid decay was noted in timhering of” the Albert Park
tunnels, caused by various speeies off fungi.  Cultures of these have heen sent abroad for
identification. fop

Timber Insccts—Iturther work has Dheen carvied out {o aseertain the suitability of
Anobiun punctalun (common louse borer) as an inseel for testing timber therapeutants.
Optimum conditions for breeding the inscet in large numbers were aseertained.  Tn the
course of this work some cight thousand five hundred beetles were colleeted and eonfined in
breeding-cages Tor study of details of life-cyele, &e. Tests of several synthetie types ol wall-
hoard were made to ascertain il they were immune to infestation by several common timber-
infesting inscets.  All were found to be suseeptible to attack under conditions of the tests
employed.

Sratk ADVANCES CORPORATION

The State Advances Corporation has continued its work on field investigations of
timber-infesting inseets and fungi, the field application ol teyrmite control, and the field
application ol wood-preservatives.

Termite Conlrol—Under the Termites Aet, 1940, the application of chemical measures
to control foreign termites is the responsibility of the State Advances Corporation.  As
mentioned in the last annual report, the work, while heing carried out by the Corporation,
takes full advantage of the rescarch which is being undertaken by the Kutomology Division,
and elose co-operation is maintained both with the Entomology Division and Plant Diseases
Division. The new methods of applying arsenic dust previously mentioned have proved
largely successful. The most difficult infestations to control are those which are conneetled
with transmission or other poles. The termites use the deep checks in the poles for their
runways, and it is difficult at times to make a satistactory application of arscnie dust. It
also appears evident that poles arc liable to become reinfested more readily than other
timbers. Tt ean be stated that the termite situation as a whole is heing dealt with satisfac-
torily and is steadily coming under control. No further in festations have been reported
from the Gishorne distriet, and there is cvery reason lo expeet that the infestation ls
localized.

Native Termiles—In co-opetation with the KEntomology Division, the work on biology
and eontrol of native termites is proceeding. The incidenee of these inscets is still high,
and the modification ol the control specification mentioned in the previous report witl be
adopted.  Generally speaking, it has heen found necessary where native termifes are present
in the foundation of houses to carry out a programme ol reblocking—i.c.. replacing the
infested wooden bloeks by conercte.

Fungi—The Corporation continued to colleet information coneerning the incidenee of
various fungi infecting house timbers. The qguestion of moulds attacking lining-hoards,
which is a major house problem, is being dealt with by a speeial sub-committee of the
Building Rescarch Committee, and the vesults achicved are reported below.

Wood-preservation—During the past year speeimens oft the more important native and
exotic timbers were forwarded to the Forest Products Laborvatory, Princes Rishorough,
England, for pressure impregnation tests with a water-soluble  wood-preservative.  The
results of these tests are as follows:—

Name of Fimber, Heartwopd. Sapwoud.
Rimu .. .. .. .. .. .. | Resistant .. .. .. | Permeable.
Matai .. . s .. -
Totara .. .. .. .. .. .. | Very resistant .. . .
Tawa .. .. .. . .. .. | Not sent .. .. .. .
Red-beech (Nolhofagus Juscua) .. .. .. .. | tmpermeable - .. | Resistant.
Silver-beech (Nothofuyus menziesii) R Moderately resistant.
Pinus ponderosa .. .. .. .. .. | Permeable .. . | Permeahic.
Pinws radiata .. .. .. .. .o | Moderately permeable oo .
Douglas fir .. . .. .. . .. | Very resistant . .. | Moderately resistant.
\

Further work with water-soluble wood-preservatives is proceeding.

MOULD IN HOUSKES

Mould in Houses Rescarch Commattee—Mr. L. B. Brooker (Chaivman), bDr. G, 1L
Cunuingham, Dr. 1. R. Cooper, Mr. A. S. Mitchell, Mr. L. R. L. Dunn, Mro AL 1% Clark
(Sceretary).

This Commiltee was set up to dircet and co-ordinate vesearch to discover a mceans of
combating the damage done by mould growths on the interior walls of houses.  This had
Deeome a serious problem to Government. Departments owning or controlling houses and
also in privately-owned houses. 1t was decided to undertake rescarch along the following
Jines :—

(1) To discover a method of preventing mould growth by the application of
chemical therapeutants.  (Plant Diseases Division of the Plant Rescareh
Burcau) :

(2) To study () The physical propertics of various lining-materials and structural
nnits under aceurately-controlled eonditions of humidity and temperature;
(b} the temperature and humidity conditions which favour mould growth
under living-conditions in houses.  The purpose of this work is to discover
what structural modifications would be necessary to prevent exeessive eon-
densation of moisture on or within the wall surface {(Dominion Physical
Laboratory).

The following report of the Plant Discases Division shows that the problem  of
controlling mould growth has been solved by the application of 2 per cent. of sodium
pentachlor-phenate to the materialy used in finishing the wall surfaces.
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Praxt Disuagrs Division

Work has mainly been directed towards investigations into, and control of, moulds in
State houses.  Preliminary work showed that discoloration of ceilings and walls was caused
by various species of fungi, mainly Cladosporium Terbarwm, and to a lesser extent several
species of Penicilliwm and Aspergillus. Tt was found by experiment that these organisms
developed upon the glue used for sizing gypsum plaster-board employed as lining for walls
and eeilings, casein used as a binding medium  for water distemper, and flour paste
employed to attach wallpaper, sinee they did not grow upon gypsuim plaster-board alone.
Investigations were then directed towards finding means of proofing such substances against
mould attack. 1t was found ultimately that a 2 per cent. coneentration of sodium penta-
chlor-phenate completely inhibited mould growth when added to glue size, casein distempers,
and flour paste.

DoMINION Prysical: LABORATORY

11 was discovered in preliminary investigalions at the Dominion Physical Laboratory
that mould had a much greater tendeney to develop in o humid atmosphere on surfaces
that had been papered by the ordinary trade method than on unpapered surfaces.  (Further
work along this line was taken up hy the Plant Discases Division.)  However, the problem
of reducing the fendency for moisture to eondense on the inner-wall surface still remains
to he investigated, and work on this is still proeceding.

AUCKLAND PANLEL

The main rescareh project undertaken under the direetion of the Auckland Building
Rescareh Panel during the vear was an investigation of the behaviour under stress of a
floor consisting of pre-cast reinforeed-concrete joists and slabs.  This was undertaken at the
request of the Tousing Construetion Department.  The objeets of the investigation were

(1) To determine whether joints and slabs could be cast by & manufacturer which
woulld support the design and assembly loads in accordance with aceepted
principles of reinforced-conerete design and whether they could be submitted
to the handling of earriers and workmen in the cowrse of ereetion without
struetural damage:

(2) To determine whether a loor could be huilt up of pre-cast units consisting of
slabs and joists which would develop T beam aection in accordance with
aceepted mathematical theory of reinforeed-conerete design, and whether the
extent of T beam aetion developed would provide a suitable factor of safety:

(3) To find any faults in construction or assembly of the system as a whole:

(4) To determine the factor of safety and load factor for such a system when
subjected to the New Zealand Code domestic load of 40 1b. per square foot
of floor avea.

The conelusions from the first series of tests were as follows —

(1) The units adopted will stand all reasonable handling by workmen, carricrs, &e.,
and also withstand the assembly stresses:

(2) ' beam aclion is definitely developed, but whether complete up to point of
failure of steel 1t was not possible to say:

(3) There are no apparent taults in system, although some minor improvements are
possible :

(4} The assembled floor showed a factor of salety of 39 for the New Zealand
Code domestie Joading, but the steel was only stressed by computation to
53,000 b, per square inch and by extensometer to 43,600 1h. per square inch,
so that if a mild steel of 29 tons per square ineh were used the factor of
salety would be 48 for 4,000 1b. conerete and 3:6 for 3,000 1b. conerete.  The
Hoor withstood six times the Code load, and if the steel were stressed to
29 {ons per squatre inch the load factor would he 7-3. A novel hydraulic
loading suggested by Professor T. D. J. Leceh was used in the experiments
and found to be very simple, cfficient, and flexible.

The experiments made it apparent that pre-cast units of the type used will carry the
design load in a satisfactory manner. It will be necessary, however, for further tests to be
carvied oul before definite vecommendations ¢an be made by the Committee. There is also
the possibility of construction of this {ype in a light-weight conerete.

The Auckland panel also made a preliminary report on a plan of work for investigations
on light-weight conerete.

DAIRY RESIKARCLE INSTITUTE (N.Z.)

Daary Roscarch Management Committee—Mr. A, Linton (Chatrman); Sir 1. Rigg;
Messrs. T. C. Brash, R. A. Candy, G. A, Dunecan, 11. E. Johnson, A. J. Muvdoeh, J. Murray,
W. L. Scott, (. M. Valentine, I, R. Callaghan (Secretary) ; Prot. W. Riddet (Direetor).

The Committee met at two-monthly intervals throughout the year to review work in
progress and consider new projeets. dro Al Morton retived from {he Committee after
acting as member since 1927 and Chairman sinee 1934, Mir. R. A. Candy was appointed
by Massey Agrieultnral College, vice Mr. Morlon, and Mr. A. Linton, a member of the
New Zealand Daivy Board, was elected Chairman.

Rescarel work was again limited to the conduet of projects concerned with New
Zealand's war effort.

Dry-butterfut Production~The staff has continued, as elreumstances required, to give
advice on and assistancee with the commereial production of dry butterfat by the method
developed at the Institute.  The dey-hutterfat plant at Auekland, being run by the Internal
Marketing Division, ccased regular operation in June, 1943, With the decision to export
whey hutier as butter, there has been no call for the plant to operate exeept for oceasional
runs to supply small quantities of bhutterfat for speeial purpeses.  Meanwhile, at the request
ot the United Kingdom Government, a further plant is being established at Frankton as a
standby. The Tustitute has co-operated with the Internal Marketing Division in the
designing and installution of the cquipment.
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Reconstitution of Bullerfat to Butler.~Some (rials have been made in the reconversion
of dry butterfat to butter. Tt has been tfound that the use of a centrifueal homogenizer to
emulsify the butterfat with skim-milk Defore churning in a butter-churn eave butter that
rapidly tuvned fatty. By nse of suitable hatfles in the uptake pipe of (he vacreator it has
been possible to produce an adequale emulsification in the vacrcator itsell. The resultant
creams when churned gave a butter with a cooked-fat Hlavour, but of cxecllent keeping-
quality cven under high temperature conditions.  Arrangenients are in hand for the trial
of reconstitution by the margarine process.

Buitter and Cheese Spreads—Work has heen continued on the problem of finding a
suitable butter substitute for use in {ropieal coumtrics. The use of heef stearine as a
hardening agent has heen  diseontinued because of  the accompanving animal flavour.
Beeswax (4 per cent.) has been found o give a spread with satisfactory properties, but the
supply of' beeswax is limited.  The only available alternative appears to he hvdrogenated
peanut-oil.  In Australia the use of hydrogenated butterfat has heen abandoned in favour
of hydrogenated peanut-oil.  Trials are at present heing made of two batehes of heeswax
spread forwarded to the tropieal arcas.

A cheese spread made by admixture of drey butterfat with good-guality cheese has
execllent promise, and arrangements arve now well under way for a trial of produetion on
the pilot-plant seale.

Land-cress Taint in Cream and Builler—Work on this problem during the past year
has given a clear indication that the benzyl isothioeyanate present in land-eress (Coronopus
didymus) is not the cause of the peenbiar “land-eress ” taint in the butter from cows
consuming land-cress. (farden-cress contains the same glucoside, and the henzyl igothio-
cyanate can be isolated from it in exactly the same way as for land-eress. When garden-
eress was fed to ecows in quantities of up to 71b. per feed, there was no sien of typical
land-eress taint in the milk even after four successive days of the trial.

Land-cress, on the other hand, gave the taint in one day. Tt has been confirmed that
land-eress taint does not always appear in the ercam and butter from cows consuming Jand-
eress. A herd of forly cows was grazed on a land-eress-infested paddock for six weceks
during the 1943 spring without the appearance of any land-evess taint in the butter. Tt is
clear, therefore, that the ecansal agent of the taint has yvet to be isolated, and that the
passage of the taint into the milk is related to the general condition of the cow or to some
other unknown factor.

Todine Value and Melting-point of Bulterfal—An attempt is heing made to establish
whether the previously reported fall in iodine value of hutterfat in the late spring and vise
in the autumn is due to feed changes, variations in plane of nutrition of the milking cows,
or to laetation changes. Cows at different stages of lactation and on different planes of
nutrition in the same herd are heing used for the trial.

Starters for Cheese-manufacture~The principles laid down in previous years for
protection of starter culture from infection with bacteriophage have proved to he sound.
During the past year many isolated starter-rooms have been built at commereial cheese-
factories, and continued experience has shown that single-strain starter cultures ecan be
maintained free from infeetion over long periods where isolation together with aseptie
handling is praetised. Simpler systems of proteeting starter eultures against phage
infection, which may obviate the need of mueh of the expense involved in building starter-
rooms, are under trial.  The most promising of these is one devised by My, C. S. Martin,
an Instruetor in the Dairy Division of the Department of Agriculture. Suecess in the
maintenance of starter cultures themselves has, however, diselosed other avenues of infeetion
of cheese-vats with phage. Tailure in aeidity-produetion in cheese-vats can bhe caused by
(i) phage infeetion of the starter itsell (prevented in a large degree by isolated starter-
preparation rooms); (ii) phage infection of the cquipment in the factory; (iii) phage
infeetion of the milk-cans arising {rom carriage in them of eheese-whey back to the farms.

Several instances of the two latter types of infeetion have bheen encountered.  Infeetion
of the factory cquipment is casily remedied either by heat treatment or ehemieal disinfection.
Infeetion of the milk with whey by way of the milk-eans is not so casy to avoid if the
farmer insists on continuing to carry whey in the cans. The trouble caused is spasmodie
in oceurrence, and it obviously depends on the farmers’ thoroughness in cleaning the milk-
cans from day to day. Assuming that the carriage of whey in milk-cans will continue, three
methods of avoiding trouble from this source have been investigated :—

(a) Pasteurization of the whey as it runs from the cheese-vat. The whey was
heated to 190° T, and subsequently cooled to 90° K, in a regenerative plate
pasteurizer. A temperature of 190° I¢, in a flash pasteurizer is needed for
the ecertain destruetion of bacteriophage. It was found that protein from
the whey was rapidly deposited on the heating-plates on the pasteurizer, so
that the heating efficieney was rapidly lost and the plates were subsequently
very diffieult to elean. The idea of using such a pasteurizing treatment was
abandoned at least for the present:

(h)y Treatment of the whey after its passage through the separator with hypo-
chlorite solution. If sufficient amounts of hypochlorite are used it is
possible to prevent the further development of bacteriophage in the whey
and thus reduee cnormously the coneentration of phage in the whey carried
home by the farmer. Trials of this system of whey treatment ave still
proceeding, including pig-feeding experiments, to determine whether chlorin:
ated whey has any adverse effeet on pigs existing on a whey and meat-meal
diet:

(¢) The use day by day i rotation of four or five different single-strain starter
cultures, the straing seleeted being suseeptible to distinet speeific phages.
This means that on any given day in the ¢heese-faetory the starter culture in
use in the cheese-vats is immune from attack hy the phage or phages whieh
may be present in a significant concentration in the milk as a result of
failure to sterilize the faetory equipment or the suppliers” milk-cans.
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The first two methods, even il sueeessful in overcoming the trouble, would involve extra
expenditure.  The last method costs nothing, but involves greater skill on the part of the
factory-manager hoth in handling the starter enltures and in adjusting the treatment ol the
vats cach day, sinee no two starter cultures hehave exaetly in the same fashion. Cranted
that the extra skill is Tortheoming, the thivd method gives exceltent results. It has heen
operaling in several large Tactories for the greater part of a dairying scason. Continued
expericnee in commercial practice will ultimately indicate the soundest methods to adopt.
The fundamental point is that it is now possible in any given case of failure of acid
development in eheese-vals to define the immediate sonvee of the trouble and to advise on
remedial measures.

Bacteriophage and Mustilis.—A tentative start has heen made on an investigation into
the possible use of phage as a cure for mastitis in dairy cows.  Several phages active against
staphylocoeei from cases of bovine mastitis have heen isolated, and it was found possible to
irrieate an udder with relatively large quantities of phage preparation without adverse
effeet on the cow or even on milk-produetion.  Attempts are heing made to procure phages
active againgt mastitis streptoeocei, but all this work cannot be pursued in any sustained
fashion until it is possible to procure adequate skilled assistanee.

Openness in Cheese—Towards the end of last season it was suggested that mechanieal ”
openness in eheese (as distinet from “slit 7 openness) might be due to a pressure of earhon
dioxide originating from the milk itself. Tt was shown that the addition of sodium bicar-
honate to cheese curd resulted in meehanical openness in the cheese. The appearanees were
indistingunishable from those associated with naturally-occurring mechanical openness. It
has nol heen possible, owing to shortage of staff, to develop the above hypothesis further,
hut during the present scason fhere has been progress in the field towards a cure for
mechanical openness.  On the recommendation of Mr. L. 1L Jones, Instructor in the Dairy
Division of the Department of Agriculture, several factories in the Wairarapa district fitted
hydraulic cheese-presses which enable the cheese 1o be kept under a constant pressure of
about 160 1b. per square inch overnight.  The grading points seored hy the cheeses made in
these factories carly this scason suggested very strongly that they did not show as much
openness as in the past.  In order to get more evidenee of the point, it was arranged, with
the eo-operation of the Dairy Division, to conduet a trial at Rexdale Dairy Faetory. Over
a period of a fortnight the curd from two vals was hand-pressed while the curd from
another two vats was hvdraulically pressed.  Examination of the cheeses at the grading
port after a fortnight indicated that the eheese from the hydraulic presses were significantly
freer from mechanical openness than those from the hand presses. It still remains to be
scen whether the difference in openness persists as the cheese ages.  Experiments carried
out by the Institute about fourteen years ago did not indieate that hydraulic presses (at a
pressure of about 1001b. only) improved the texture of cheese.  Possibly the very areatly
changed conditions of manufacture nowadays, the improved milk quality, and the use of
more active stavters, together with a higher pressure in the hydraulie presses, account for
the difference in result.

Dairy Cow Nulrition Projects—During the 1943-44 production season, groups of cows
were again maintained on pastures of three classes—4.c., perennial rye-grass and white
clover, cocksfoot and white elover, and a mixed sward containing a wide variety of pasture
specics.  No outstanding differences in the health of the cattle or in the yvield and c¢om-
position of milk have yet been observed which could be attributed to the sward differences.

Throughout the vear an attempt has been made to contrast the production and com-
position of milk from cows kept on an adequate plane of nutrition by the addition of meal
to their normal farm ration with that from cows recelving pasture and the usual farm
supplements of hay, silage, and roots. During the extremely dry summer and autumn
experienced in the season of 194344, the produetion of the meal-fed cows was maintained
at a higher level than that of the contrasted group, hut the meal-feeding did not prevent a
fall in the solids-not-fat content of the milk at this time. This result seems to indieate that
some environmental factor distinet from the availability of nutrients was responsible Tor
differences observed in milk composition.

ITormone Studies.—(«) Milk Scerction in Dairy Cattle: A number of cows from which
a season’s production would have been lost through temporary or permanent sterility have
heen treated with diethylstithestrol, and substantial productions of milk and fat have heen
obtained from some of these animals. The composition of the milk and the trend ol the
lactation curves were normal, but the level of production was in all eases helow previous
natural production reeords. The addition of further hormones is heing tried in an attempt
to inercase the produetivity of these artificially-induced lactations.  Encouraging results
have been obtained with preparations having thyroid poteney.

A study is in progress of the preparation of potent thyro-protein.  This material will
provide a cheap source of a valuable tool for research, and facilitate further trials of the
effeet of thyroid-active material on milk sceretion, particularly of its value fo inerease
production and its effect on the health of dairy stock so treated.

(h) Parturition in Pigs: It has been suggested that one cause of still-hirth in pigs is
dlow delivery at parturition. In experiments extending over two farrowing periods, a New-
Zoealand-prepared  pituitrin solution was injected into sows at farrowing to determine
whethor the rate of birth of voung pigs could be thus inercased.  The sows appeared quite
refractory to this preparation, which gave no speeding up of parturition even with particu-
lavly heavy doses.

Dairy Cattle Growth.—Comprehensive data covering the size of New Zealand dairy
animals are at present unavailable. By systematic weighing of all daivy stock at the
Institute throughout their lifetime a study is being made of the growth rate of young stock
and the variation in weight of mature animals of different size and at different times
throughout the produetive eyele.

The erowth rates of two groups of ealves, one reeeiving a diet pasture and skim-milk
and the other heing fed similarly hut for the substitution of §1b. meal for an cquivalent
amount of skim-milk, have been contrasted over the growth period from six weeks until
twenty-four weeks of age. In two separate seasons’ trialy no significant difference was
recorded between the respective groups.
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Pastcuwrization and Bottling of Midk—The Institute continued to pasteurize and bottle
milk on hehall of the Deparvtment of Health for supply to schools in the Manawatu distriet.

Disseminalion of Results of Work—A large namber of dairy-factory managers and first
assistants from all parts of the Dominion attended the annual ** week ” held at the Tnstitute
on Hth and 6th May, 1943, when vesearch work carried outl during the previous season was
deseribed and diseussed.  This annual gathering is very mueh appreciated by managers and
first. assistanis in the butier and cheese industries.

[FOOD PRESERVATION AND TRANSPORT ADVISORY COMMITTRE

Personnel —-Sir Theodore Rigg (Chairman), br. J. € Andrews, Mr. (4. A, Duneauy,
Mr, L. JJ. Fawecett, Mr. R. P. Fraser, Dr. E. Marsden, Mr. (i, M. Pottinger, Professor W.
Riddet, and Mr. I'..J. A, Brogan (Sceretary).

Siv Theodore Rige was clected to the Chair, left vacant hy the greatly-regretted death
of Professor H. (1. Denham in Fehruavy, 1943. During the year the Committee lost another
member by the death of Mr. I'. W. ({rainger, of the Export Division, Markceting Depart-
ment.  Mr. Grainger’s knowledge and experience of food transportation and storage prohlems
was extensive, and his loss was keenly felt.

Mr. A. H. Cockayne retired trom the Committee following his retirement from the
Department of Agriculture, and his place was taken by his suceessor in office, My, B, J.
Faweett.

Mr. R. P. Fraser, Acting Director of the Internal Marketing Division, accepted an
invitation to join the Committee in order to represent the Division’s important aetivities in
food dehydration.

Messrs. G A, Duncan and E. J. Faweett attended the United Nations Food Conference
al. Hot Springs, United States of America, as memhers of the New Zealand (lovernment
delegation.

Dy, JJ. €. Andrews visited the United States of Ameriea to attend a conference on
dehydrated-meat produetion at Washington. Ile also visited a number of meat-dehydration
and vegetable-dehydration plants in the United States of America and Canada and obtained
mueh valuable information on dehydration plant and proecesses,

The Committee held one meeting during the vear to review progress with researeh and
developmental work proeeeding under its general direction,

Dry Butterfut and Butterfal Spreads—Sinee the commercial produetion of dry bhutter-
fat was taken over by the Internal Marketing Division when the Auckland plant was
opencd in August, 1942, the Dairy Research Institute has concentrated on the utilization of
dry butterfat in spreads for use by the Armed Forees under hot eclimatie conditlions.
Various hardening agents have been tried, with due rvegard to their cffect on the palatability
ol the spreads and their availability in sufficient quantity in New Zealand, and bulk samples
of the most promising produects have been supplied to the New Zealand and United States
of Awmcrica Army anthorvities for trial under active-serviee conditions. Dy, 100 I, MeDowall
visited Australia in Mareh to investigate work in progress on butterfat dehvdration and the
atilization of dry butterfat lor Army spreads.

Some work has also been carried out on the dryving of natural cheese, and on the
incorporation of mature checse with dry butterfat, which gives a spread of cexeellent
palatability.

With regard to improvements in dry butterfat proeessing and plant, the problems of
devising a melter to deal with frozen butter and of further prolonging the storage life of
dry butterfat by a more rigid exelusion of air at the time of filling ave being investigated.

Dehydrated Meat.—The commercial dehydrated-meat plant at Feilding, whieh is under
the eontrol of the Department of Agrieulture, began production towards the end of Maveh,
1942, The main developmental work during the period under review was coneerned with
(1) inereasing the fat content up to 40 per cent. by the addition of edible rendered tallow:
(i1) the installation of plant for the readditions of the concentrated cooking juices whieh
improve flavour and palatability; (iii) the installation of plant for packaging the dried
meat under compression i accordance with specifications of the United Kingdom Ministry
of Food.

Various substitute containers have been tried, bnt none has proved capable of heing
substituted for tinplate,

Dehydrated Vegelables—Commereial production of dehydrated vegetables began at the
end of March, 1943, in a tunnel dehydrator of the idt type designed by the Chemieal
Fugineering Seetion of the Dominion Lahoratory and installed by arrangement with the
Government at the Wattie Clanneries, ITastings.  The performancee of this plant and the
quality of ils produets have been fully up to the expeetations based on prior research and
developmental work. A dehydrator of similar design installed at the Wattic Canneries for
the dehydration of apples on behalf of the Internal Marketing Division has now commenced
production.

Additional eommereial dehydration plants are being installed by the Internal Marketing
Division at Pukekohe and Christehnreh for vegetables, and at Motueka for apples.

e, J. € Andrews, whose serviees have been made specially available, and officers of
{he Fruit Rescarch, Dominion Laboratory, and Plant Chemistry Secetions arve aecting in a
teehnieal advisory eapaeity in the installation and operation of these plants. D, H. Annett
has heen appointed teehnical liaison officer,
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Research and  developmental work on vegetable and apple dehydration has heen
proceeding along the following lines:-

(1) Suitability of different vavieties Tor dehydration, from the following aspeets:
Culture, processing, vield of div matter, vitamin content, and appearance
ol finished produet :

(2) Storage tests on experimental and commereial produets:

(3 Methods of pecling  (pavtienlarly Ive and  flame  peeling), blanching, and
COMMDTESSION.

Dr. B, W, Doak, Acting Divector of the Plant Chemistry Laboratory, visiled Nustralia
during March, 194, Tor disenssions with officers of the Australian Couneil of Seientitie and
Industrial Researeh and others cnvaced in vesctable-dehvdeation work, and for visits to
commevrcial plants,

FRUNT COLD STORAGE RESEARCH
In view of the fact that investigations on the vefrigerated transport of fruit overseas
are no longer ealled Tor, it was decided that ihere was no Turther necessity {o retain a
speeial Cold Storage Advisory Committee, and that eontrol could he assumed diveetly by
the Fruit Researeh Advisory  Commitlee on o which key personnel of the (old Storage
Committee was follv vepresented.

RurEIGERAVIED GAS STORAGE 0T APPLES

Jonathan.—Fruit for semi-commereial-scale trials by the Dominion Laboratory was
drawn from Hawke’s Bay and Nelson, but owine to failure of transport the Nelson {ruit on
arrival had to be vejected on aceount ol over-maturity.  The Hawke's Bay fiit was put
into store on the 12th Mareh, and examinations were made at monthly intervals, conmneneing
from the sceond month.  The total storage period was 154 days. The atmosphere in the
store was maintained at 8 per cent. earbon dioxide and 13 per eent. oxyeen. Brown-heart
again appeared in the fruit this season, but on a vedueed seale. I was appavent al the end
of two months, and had nndouhtedly oecurrved carlier, hut it did not inerease appreciably in
extent at any later date.  Nize of it very mueh affected suseeptibility, Tor with a range
of size counts from 100 fo 198 it way found at the final examination that there was 22 per
cent. brown-heart in the larveest fruit, but only 5 per cent. in the smallest.  Breakdown
and fungus were just beginning to appear at the final examination, though not in amounts
of commercial significance.  There was no Jonathan-spot.  The recurrence of brown-heart
strengthens the idea that the range of picking dates for this variety for gas storage is very
limited. A slight lowering of the percentage of earbon dioxide from % {0, say, 7 might
help to provide 2 greater margin of safety.

Sturmer.—In view of the (roubles encountered when this variety was gas stored under
gemi-commereial conditions, further studies have been made of s behaviour under various
modifications of the storage atmosphere composition and under varions femperatures. At
cach of the temperatures 35° B, 38° 10, and 110 10 atmospheres containing the following
pereentages of carbon dioxide and oxyeen were cmployed, Tor comparvison with storage in
aiy —

Carhon Dinxide ’ Oxyvaeen, H Carbon Dioxlde, Oxyeen,
5 ! 16 H B
75 .. . .. [ I
10 11 ’ I

The fruit remained in store for a maximum period of 248 days.

In general, the fruit held at 35° I suffered severely from internal breakdown, while
that at 41° . developed more or less severe superficial seald. A small amount of brown-
heart of very mild intensity appeared at all femperatures in eertain of the atmospheres,
partienlavly the 10 per cent. eavrbon dioxide 11 per cent. oxyeen, and the H per eent. carbon
dioxide 25 per eent. oxygen. A (raee was also found under 75 per cent. earbon dioxide
13:5 per cent. oxygen, and under 5 per cent. earbon diexide T-H per eent. oxveen.  No browns
heart appeared in atmospheres containing 5 per eent. carbon dioxide with cither 16 per eent.
or 10 per cent. oxyveen. These results sueeest that the Stormer will, in eenerval, folerate
only a small amount of earbon dioxide, and that there must bhe a fairly liberal amount ol
oxygen present.  As far as they have vone, the fests suggest the most promising conditions
as being a temperature in the neighbonrhood of 389 ' with moderate earhon dioxide and
slightly subnormal oxygen, as represented by 5 pey eent. eamrbon dioxide and 10 per eent.
oxygen in the geries chosen. In respeet ol eolour, hardness, and general quality, the frnit
stored under these conditions was vastly saperior to the air-stored controls.

SUPERFICIAT, SCALD 0N GROINY Sarra

Wrapping Test-—The work carried out last vear was repeated. By wrapping various
lots of Truit in otled paper for a three-week period at progressive stages in the storvage life
of the fruit it was confirmed that the ereatest profeetion——and, thevefore, the period of
maximum  suseeptibility to seald - occurred from the ninth to the twelfth weeks alter
commencement of storage.  Fruit that spent most of ifls storage Hife in oiled wraps but was
left, unwrapped for o three week period al progressive stages in ity storage life again
remained free from seald throunghout the twentyv-feie weeks duration of the experiment.
In view ol these results, it is now proposed to determine how long it is possible to leave
the variety without oiled wraps on cither side of ity period of maxinmum suseeptibility hefore
seald appears. Core-flush was the only other storage disorder appearing during the
commcreial life of (e Truit, and was unalfeeted by the wrapping treatments. A detailed
report of the work 1s heing prepared,
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Delayed Storage Test —Fruait of two plekings, stored o buth plain and oiled wraps,
was subjected this scuson to delaved storage, at weekly intervals, up to six weeks.
Examinations of the fruit were made on removal Trom storage, and also after a further
fourteen days at 68° 7. and 90 per cent. humidity.,  In 1942 seald was least in fruit cither
stored tmmediately or subjected to four weeks” delay, but this scaseon quite different vesults
were obtained.  The greatest Mreedom from seald ocetnrred v the various tines when storage
was delaved for the periods shown in the following table:

Picking. ‘ Wrapper. Storage Delay.

First .. .. .. ‘ Plain .. o1 o weeks.
First .. - | Oiled - 16 week
Secoud . ‘ Plain . .o | 3 weceks,
Second . .. ‘ Oiled .. co B0 weeke.

Core-llush, and the form of breakdown that avises from extension of corve-flush into the
cortex of the apple, were in all but one sample decercased by delay belove storage.  IFungus
teaded to increase alter four weeks” delay, and beyond this time, also, the colour of the
fruit became excessively yellow.  Irrespeetive of the scald position, therelore, a delay of
more than four weeks between harvesting and storing could not be recommended.

Oiled wraps again vevry substantially delayed the fivst appearance and the severity of
scald, though not entively preventing il Frwt of the various treatments was left in storage
{il some scald bhad developed, so that differences in scald suseeptibility could be assessed,
hut this involved an erroncous impression of the effect ol delay and wrapping (reatments
on other storage disorders.  1n view of this and of the divergence in scald results for the
two seasons, the work iy to be repeated on a larger scale to facilitate a better assessment
ol the overall significance of delayed storage treatieni of this variety.,

rrier o1 FERTHAZERS 0N COLD-STORAGE QUALITY

This long-term project has been continued by the Appleby Research Orehard.

Cox’s Orange Pippine- -This scason the complete PN Geealment has glven fruit as
resistant to fungus and wilt as the untreated countrol fruit and very mueh more resistant to
brealkdown and to storage pit.  I'roit from nitrogen-ticaled trees has again been owtstanding
for its high susceptibility to breakdown and fungus.  Frult ol later pickings has onee more
been rather less severely affeeted by pit, and, while superficial seald was relatively slight,
even in the fiest picking it has been virtually absent Trom the later ones.  Breakdown
suseeptibility has been increased i the later pickings only when nitrogen is ineluded in
the Tertilizer treatment, more especially when potash is abseni. No consistent cffect on
storage quality has yet been scen Trom the use of dried blood as a source of nitrogen in
compalison with ammoniam sulphate.

Dina’s Favowrite —"There has again been little difference in the storage characteristics
ol [rait from no-nitrogen trees and from those recciving 2 th, ammonium sulphate additional
to phosphate and potash. The use of 4 1b. ammonivm sulphate, however, has greatly
incereased breakdown, fungus, superficial seald, and, o some extent, pit. This scason the
nse of 21h. ammonium sulphate, without addition of phosphate and potash, has caused only
a moderate rise in superficial seald, and the inelusion of phosphate and potash has failed
to mprove the position. ‘The erop of Dunn's has been Heht on wome trees, however, and
thiy year’s data probably have to he freated with some measure of veserve. I'ruil from
limed and unlimed trees has shown identieal storage characteristies.

Jonalhane--This season the variety hay shown very good keeping-qualily, a leature
¢havaeteristie of fruit produced in the “on ™ vear of bearing.  In fruit from the plots on
which 01h., 21b., and 4 1h. ammoninm salphate are heing used in conjunetion with phosphate
and potash, only the 41b. application Las lowered the storage quality to any greaf extent,
and this is in respeet ol breakdown, ripe-spot. and fungl other than ripe-spot.  Potash las
again conferred resistance to hreakdown and fungus, but its effeet on the incidence of pit
and Jonathan-spot could not be ascertained hecause these troubles were virtually absent.

Delicious.—No appreciable differences in storage quality have been shown by fruit from
various manurial blocks.

Stwrmer—The variety has held particularly well this season, and such storage disorders
as have developed are of very minor severity. 'i'he differences noted are very similar to
those recorded last year.  Without phosphate and potash, nitrogen has inereased hreakdown
susceptibility but has reduced the amount of wilt.  With or without phosphate and potash,
nitrogen has inereased somewhat the development of superficial seald.  Truit from trees
receiving o halanced mixture of phosphate, potasl, and nitrogen las shown no more
hreakdown, fungus, wilt, or pit than the untreated contfrol fruit.

Erveer o1 Roorstock oN ColbD-s1oRAGE QUALITY

The small rootstock area at Appleby is now coming into production to some extent,
and this vear it has heen possible o carry out a storage frial with Jonathan as the seion
variety. Jonathan grown on Bast Malling No. XIT stoek has been mueh less subjeet to
internal breakdown than when grown on Northern Spy stock or on Malling types T or XV.
Fruit on M1 appears to be slightly Tess resistont than the others to ripe-spot, but otherwise
there are no ontstanding differences. With other scion varieties the crop weighls are as
yel too diveraent 1o enable any valid comparisons to he made.
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Coxrron 01 WiLe 1IN COLD-STORED PEARS AND \PPLES

Tests of waxed-paper case-linings for reduction of shrivelling of cold-stored pears have
been continued on the varicties Winter Cole and Winter Nelis, and have also heen extended
to the varicty P. Barry. It has so happened that the only wilt encountered on these three
varieties this year has been of an intensity so slight as not to cause the fruit to be rejected
commercially.  Subjeet to this reservation, however, it has heen evident that the waxed-
paper liners have very largely checked any tendeney of the fruit to shrivel, and have not
caused any marked inerease in loss from rots. With Winter Nelis the rots were substantially
less in the waxed-paper-lined hoxes than in the controls. The results, taken in conjunction
with those of previous scasons, show eclearly that wnder cirecumstances in which loss of
cool-stored pears through shrivelling is thought likely to arise, it is practicable and ceonomie
fo use a case-lining of waxed paper as a preventive measure. Inercases, it any, in the
amount of rots are likely to be more than offset by the ahsence of wilt. The weight of the
paper stock does not appear to be eritical so long as it is fairly close grained and posscsses
adequate mechanical strength.  The waxing should he fairly liberal and should be applied
superficially rather than as a “ dry ” impregnation.

In view of the fact that cold-stored Sturmer apples frequently suffer rather heavily
[rom wilt, it was decided to try the waxed liner on some of this fruit. Here, again, only a
relatively small amount of wilt developed in the control {ruit, totalling 3 per cent. severe
and 12 per cent. slight, but the waxed liners reduced this to a total of 3 per cent. slight.
The liner did not inerease the amount of rots and apparently actually redueed the incidence
ol ripe-spot.

ORCHARD STORAGE 0¥ APPLES

This investigation was continued during the currvent season, but it has not as yvet been

possible 1o analyse the records.

FRUIT RESKARCIL

Advisory Commattec—Sir Theodore Rigg (Chairman), Dr. (. H, Cunningham, Messrs.
W. Benzies, T. C. Brash, 1. R. Callaghan, J. Corder, W. K. Dallas, E. J. Faweett, Hope B.
Gibbons, A. Osborne, R. Paynier, A. M. Robertson, H. E. Stephens, and 1. W. Tiller
(Sceretary).

AppLi

() Long-term Manurial Investigetions—Data obtained by the Department on its
Researeh Orchard at Appleby continue to show the advantages of balanced manurial treat-
ment of apple-trees on Moutere loam. It is now cleven years sinee treatments were
commenced on most of the blocks, and the yields from untreated eontrol plots are now
falling off to a marked degree. The following table shows the average inerecase in yield,
expressed as bushels per tree per year, vesulting from various treatments on various varieties,
as compared with the yield from the untreated controls:—

Freatnent.
‘ .
P, ‘ P, ‘ N. ‘ PN, ‘ PNK.
Cox’s Orange .. . .. . ‘ P | |- ‘ L}
Dunu’s Favourite i | i Lo B
Delicious .. } a0 | L
Sturmer L r 1 ‘ 2w
i

The above figures are average values covering the whole eleven-year period, and the inercases
attributable to manuring are cven greater in the last few years.

A liming test on the variety Dunn’s Favourite is now beginning to show some differences
that are thought to be duc to the better growth of cover-crops obtained on the limed plot.
Over the past three seasous the {rees that have had lime in addition to a balanced fertilizer
have produced 40 per cent. more fruit than the unlimed trees.

Tests ol the rate at which nitrogenous fertilizers are applied continue to suggest 2 1.
ammonium sulphate as being aboul the most satisfactory. With Jonathan the 21h. dressing
continues to give a yield inercase without any great lowering of the colouving of the variety,
whereas 4 1h. has caused a substantial drop in colouring--this season, without any increase
in yield of fruit. With Dunn’s Favourite this season, also, a 21b. dressing has almost
doubled the yield, but a 4 1b. dressing has not given any further inerease.

The plots of Jonathan that received heavy potash applications in 1933 and 1934 are
still earrying a heavier erop of larger-sized fruit with better overlying colour.

(0) Rootstock Trials—The trials of East Malling stoeks at the Plant Discases Division
have been continued.  Trees on M XIF--the most vigorous stock -are now rapidly over-
hauling, and have in some instanees passed, i yleld of fruit the carlier-fruiting trees on
Northern Spy stock.  Under similar conditions of exposure to sunlight, [ruit of the varietics
Jonathan and Cox’s Orange on Spy stoek has not been superior in colour to that of the
larger trees on Last Malling stocks.

Seven-year-old Sturmers on Sturmer roots are now almost as large as trees of the sanme
variety and age on M XL stock and are cavrrying o heavier crop. This iy conclugive evidence
that the weak and stunted growth so frequently observed on this variety is not inherent, but
has resulted from the use of an unsuitable stock—viz, Northern Spy.

Approximately five hundred  Jast }\e’lulling stocks of types XTI 2[}1(1 XVI have been
despatehed to the nursery of the New Zealand Fruitgrowers’ IPederation, where they are
being used to establish propagation beds for future production in quantity.

In a small block of C(fravenstein planted by the Division in 1938, and consisting of three
trees on Spy stock and three on Gravenstein roots, slight * gnarling ™ has developed i all
trecs of the former, whereas the latter ave as yet quite free from the trouble.  This suggests
that gnarling of Gravenstein—a widespread phenomenon detrimental to both tree and erop
—1is a symptom of stock-scion incompatibility. In this experiment, trees growing on Graven-
stein roofs were raised in the nurserv hy layering, and are equivalent to cuttings, as there
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is no bud union.  On Spy stock symptoms of gnarling first appeared immediately above the
bud union, and in the worst case are spreading fairly rapidly up the trunk towards the
croteh,

At Appleby tie vigorous M XTI stock has nearly caught up to Northern Spy in yicldiug
capacity with Jonathan as the scion variety, but with other varieties it is still well behind.
As g semi-dwarfing type M1 has proved rather similar to Norvthern Spy, exeept that its top
arowth is less and that with Cox’s Orange and Deliclous as scion varieties it is at present
cropping much more heavily,

(¢) Varielad Trials.——Following the carlicr work ol classification and trial of strains of
Delicious and Cox’s Orange, the Plant Diseases Division has made final selections for future
propagation by the New Zealand Fruitgrowers’ Ifederation. These comprise one red
Delicious, one striped type ol the same variety, and one Cox’s Orange of normal colour.

In the varietal colleetion a large number of new varieties is undergoing trial, but has
not yel heen sufficiently tested to enable any recommendations to be made.

(fy Plant  Proleciion. (1) Ripespot:  Field experiments conducted by the Plant
Discases Division over the past three years have shown that adeguate control may be
seeured by the use of Bordeaux-mixture sprays applied during the eritical months of
January and Februavy.  Injury to fruit is liable to follow the use of Bordeaux.  This may
be reduced by inereasing the quantity of hydrated lime, or by addition ol cotton-sced oil.
Applications of Bordeaux to fruit after picking have not improved control, and have
materially inercased spray residues. Iruits sprayed with Bordeaux, when held in cool
store, show marked frecdom from vipe-spol and soft-rots,

(i1) Black-spot: Bordeaux sprays applied in the late summer have served to control
the development of black-spot in cool store.

(ii1) Spray Damage: Lead arsenate, which produces a chavacteristic type ol injury on
fruits and foliage, is responsible for more damage than is generally recognized.  Addition
of hydrated lime to arsenate sprays considerably reduees injury. The Division has found
that, contrary to the general belief, lime sulphur does not appear to inercase the degrec of
arschate injury.

STONE-FRUIT

() Apricot.—Iield trials have Dbeen undertaken by the Plant Discases Division to
ascertain the possibility of reducing brown-rot losses in apricots by dipping. * Shirlan
A7 gave a high degree of control under the severe conditions of the experiment, whereas
sulphur was not ouly incffective hut caused fruit blemish.

(b)) Plwm.—Work earried out in an infected orchard at Henderson, Auekland, has
shown that a substantial control ol baeterial-spot is seeured by a Bordeaus programme,
although spray injury has followed the applications. A study made of this phase has shown
that, of some forty varietics, Japanese plums arve readily injured by copper sprays, but
English varieties saffer no damage. These forty varicties were inoculated with a vigorous
strain of the organism, when it was found that the English vavictics were immune or very
highly vesistant, wherecas the Japanese varieties were mainly susceptible, a few only being
resistant.

(¢) Poach—The Plant Discases Division has tested the susceptibility of the peach to
bacterial-spot of plums, and has found that all twelve of the varieties tested have been
suseeptible to infection.

Trull deseriptions have heen compiled of the fruit of fifty-seven varvieties, rather more
than half the total number planted in the collection at Owairaka. The remainder are not
vet in bearing. Recording of the incidence of brown-rot, both hefore and after picking,
has been continued for the second year in succession.

CrrrUs

() Rootstock Triols—Washington Navel orange, planted at Oratia by the Plant
Discases Division in 1942 on sweet and sour orange, citronelle, and Poncirus trifoliatu
rootstocks, continues to show marked variation in tree size. The largest trees are those
growing on citronelle and sweet-orange roots.

The trial has been duplicated on a smaller seale by a planting on the voleanie soil at
Owairaka. '

(Y Entomological Studies.—As the proprictary * Ostico 7 is no longer available as a
handing-material for the control of dicky-rice weevil, the Plant Diseases Division has
manutactured some 2 ewt. for supply to eitrus-growers in the Auckland Provinee.

In ficld-work ecarried out by the Division it has been found that soft-wax scale is
controlled hy a 3 per cent, spray of summer oil,

MISCELLANEOUS

Early in the year a nursery was established at Levin by the New Zealand Fruitgrowery’
Federation for lhe purpose of raising true-to-name trees from selected hudwood and on
seleeted stocks.  In addition to supplyving a nuecleus of apple stocks, ag previously mentioned,
the Plant Discases Division has advised the federation in the layout and development of the
nursery, and has given practical instruetion to the nursery staff in approved mecthods of
propagation.

On the vecommendation of the Division, bud-selection commitices have been formed in
the ¢hief fruitegrowing areas, the function of these being to select the best available trees of
stone and pip fruits, from which budwood is being secured by the Tederation nuvsery, after
fruit samples have been approved as frue to type by officers of the Division,

As a result of collaboration among the Ifruit Rescarch, Dominion Laboratory, and Plant
Chemistry Laboratory scetions of the Department, a modern apple-dehydration plant is now
in eomincreial operation in the Dominion.  The Department was responsible for the design
of the plant, and continues to function in a technical advisory ecapacity to the Internal
Marketing Division of the Mavketing Department, on whose behalf the factory is Deing
operated.
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Frev Resgancn e v CanwrensoN Dsserrore #

Magnestum Deficiencyy of Apples.- AL Brachurn two applications of 6 1b. ground dolomite
or of Z1b. magnestan carbonate per tree, applied in the 193940 and 194041 seasons, have
now almost completely  controlled  magnesium deficieney i the  Sturmer. Magnesium
sulphate, even with two applications of 7T1h. per {ree, has not proved so satisfactory,
probably on aceount of more rapid leaching, At Tasman, on an orehard formerly reeeiving
liherad potassic manuring, the recovery has been rather slower.

Chemical analyses show that treatments have inereased the wagnesia content of the
leaves, and the data correlate well with the appeaiance of the trees.

Micro-chcuical Melhods—-To determine move closely the distribution of maghesium
and potassium in different parts of the Teader erowth, analytical methods have heen
elaborated to permit their determination inoa single fead or part of a leaf, using cobaltinitrite
for potassium and an improved Titan vellow method for magnesium.  The latter method
has been developed into a quantitative colorimetyic micero-metlhod.

Distribution of Maguestun and Potassivn in Leader Growth-~Striking variations in
distribution have been found in magnesivm-deficient and healthy trees. In magnesium-
deficient trees, five Tower leaves on ihe leader contained less than half the magnesium of the
top five Im\w on the same leader.  The maguesium content ol the lowest leaves deereased
as the season advanecd.  In healthy trees the ditferences between upper and lower leaves
were mueh less marked, usually not exceeding 25 per eent. Leaves of magnesium-deficient
trees had niore potash than those of healthy trees.  Potassium was invariably coneentrated
more in the lower than in the upper leaves of the leader.

Vitamin ¢ Content of Nelson-grown Apples. Chemical analyses made in 194243
showed Sturmer to coutain up 1o 36 me. ascorbic acid per 100 ¢ fresh fruit, Ballarat and
CGranny Smith to have progressively less, and Rome Beauty and Delicious 10 be relatively
poor.  Fuarther data obtained thiy season are as follows: Cox’s Orange 6-8 my., Gravenstein
T me., Cleopatia 10 me., Jonathan 11 me., and Deliciows 12 mg., per 100 g, fresh fruit.

Apple-juice Concentrates.—-Vacuum concentrates have been prepared from the juices of
a number ol apple vavietics, and varietal differcnces are refleceted in the produets. Those
from Sturmer and Lord Wolseley have a sharp acid character and make very pleasant
drinks on dilution. Tt was thought that the products might he valuable Tor the Armed
Forees, particularly in tropical or semi-tropical ¢limates,

Apple-juiee coneentrate is now being used  in the United States ol America Jor
moistening and Havouring tohaceo, and samples have been Turnished 1o a local manufacturer
for trial.

Long-term Maworiadd Beperiment ol Upper Mouwlere-—Maintenance ol the area hiad
he discontinued during the past season, but notes have been made on the restdual effeet of
the past twenly years' treatments. PN trees are mueh the hest. Anuwonium sulphate,
with phosphate and potash, is still giving better folinge and growth than dried blood.
Marked deeline is noticenble in PN and NK trees, and the worst frees are those untreated
or with nitrogen only.

Apple Rootstock  Erperiments ol Ananesbrook.- Twelve-year-old  Statesman trees on
Double Vigour (Ifrench Crah Scedling) stoek are now carrying ) bushel more fruit per
free than those on Northern Spy stoek. This higher vielding-capacity has been in evidenee
over the past three seasons.

Brown-rot and Bluch-spol—-The usual notification ol the maturity date of ascospores of
these fungi has been 2iven for the benefit of Nelson ovehardists.

Codlin-moth  Purasite~The three parasites being  studied are Ephicltes  cuudalus,
Acnopler carpocapsae, and Cryplus seeannulalus. The fivst was reared in considerable
numbers aud liberated in an abandoned orehard carly in 1943 Bevound making further
liberations in 1944, it was decided not to digturh the material, but to study the extent of
establishment next season.  Comparatively small nuwinbers of the other two parasites were
available, so attention has been devoted to building up supplies belore liberation. The
rearing ol these two has so far been less suecessful than of I caudialus.

General —Preliminary tests have heen carried out with dicldoroethyl Mho on the winter
eges of red-mite, and some attention has heen paid 1o the parasttic control of the mealy hue.
This work will be extended next season.

INDUSTRIAL PSYCHOLOGY DIVISION

Advisory  Conondtiec—Mv. 1. 150 Moston  (Chairman)y, My FooSandys Wunseh,
Mr. Adam Black, Mr. D. 1. MacDonald, Dyr. T. R. Ritebie, Mr. N. 5. Woods, Wing-
Commander Carter, Mr. 1. 1L Langford, Dr. 1. Marsden, M. Lo S0 Hearnshaw (Dirveetor).

o ESrABLISEMENT AND AIMs or T Divisiow
The Industrial Psychology Division was established towards the eud of 1942 ay the
vesult o a survey carvied out by the Director info firms cngaged on munitiens-production.
The report on this survey was submitted to a committee comprising representatives from
the Departments of Seientifie aud Industrial Rescareh, ealth, Labour, and supply, and
from the Manulueturers” Federation and Bngineers” Trade-union.  The report made it clear
that there was a need in the industries of the Dominion for the application of the tindings
of industrial psyehologists, and scope Por rescarch work into the Tuman aspeets ol New
Zealand industry. The committee 1o which this veport was submitted recommended that an
Industrial Psychology Division he established as part of the Department of Seientifie and
Industrial Reseaveh.
lmlu\lrml 1)\\7(]10]0“\ sels oul to make a seientific slml\ of matters connected with the
welfare and cfficicney of the human heing in industry, i hased on the proved truth thal
the human being ean only give his hest 1o his work wlnn e is healthy, free from latigue,
happy, and interested. Therefore, the reduetion of fatigue and monotony, the udup!n{_iun
ol the ulvuonmom to the needs of the worker, zm(l careful attention to placement, training,

»Phis “l’(”( was received Inte and could not be incovpormred in the main report as in previous years.
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and supervision are among its goals.  In all industvial countrics of the world, Great Britain,
the United States of Ameriea, Russia, and Australin, i1 ix an established seichee which is
making an important contvibution to hman well-heine and efficiency both in war and peace:
and we cannot eseape the facet that our enemies, Cermany and Japun, have used this
approach with hencficial results in building ap their war |>u((nlin‘l.

Recent investigations indicate that in New Zealand there is a ereal need Tor the
application of the work ol industrial psyehologists i industry is to meel the inereasing
demands placed upon it both now and when peace veforns. There is Tittle donbt that
latigue, A1 health, aceidents, Tabonv tuimover, absenfecism, and diseontent have proved
quite unneeessary burden (o onr secondary industey, and it s surprising that, in the past,

manufacturers genevally have not realized the ceonomic sionificancee o hese important
factors m production.
The isolation of New Zealand makes it imperative that there shonld he speeially-

constituted hodies whose daty it is 1o keep in foueh with developments abroad, and spread
information \\'itllin the Dominion. The smadl size of most New Zealand  manafacturing
coneerns makes it impossible Tor the nmimi!v of them cither to employ speeialists or Lo semd

their priveipals overseas more than oceasionally, if at all; therefore they must rely 1o a
considerable ext \m on serviees provided co-operatively or hy (mwlnmonl ALeNeies.
The work of the Division, thercelore, is filling o lone-Ielt need in New Zeatand industry,

and theve are m:m_\' hopelul siens that considerable Imwuw will lw made in the immediate
future. There are many among onr manufaciurers who realize what ean he aehioved by
the application of seience 1o industey, and thal s no (lu!lln one ol the reasons for the
Mriendly reeeption given to the officialy of the Divicion and the wide interest heing manifestod
in the work not only by husiness exeeutives, hut also by the labour unions affeeted.
The aims of the Division fall under three main heads: -
(i) Research—-To colleet information aboul any matters which affeet the well-
heing and cfficieney of the human being in industey
tiy Taformalion—To spread among wanufaeturers, tade-unionists, and  {he
velevant  Government  Departments  information  about  the  work ol
industrial psychologisis:
(i) NerviceTo assist in solving speeifie problems sabmitied hyindividual
oreamzations:
Civy Kelutions with other hodies,

I, Resmaeen

Three veseareh investigations have heen in praoreaes diarine the vear
I .

Absenlecisin

This investization covered lorty-six factories in the Four main eentres ol (he Dominion.
Statistical data were taken from the firms’ records; (he views ol managers and foremen on
the question ol absenteeism were colleeted s and approsimately four hundred workers who
had been abgent for not less than three ('rl\h during o threcmaonth period were inferviewed,
An attempl was also made (o assess The effeet of fines on mlmmn absenteeism, A repord
based on this mvestioation was ]mmul, and some soven hdeed coples have heen privadely
civenlated to manutfacturers, trade-union scevetaries, and Government Departments. 1o was
decided not 1o publish the teport, s the publicity given to the question ol ahsentecism
probably has the effeet ol inereasing, rather than diminishine, it Means for the reduetion
of ahsenteeism were suegested i the report.

The Vewlilation and Hewling of Factory Buildings

Readings of air temperature, humidity, and atr movement have heen made in Lwenty-one
factories, in each ease over a period of (e, A report on (he investieation i in prepat ation.
The work has left no doubt that there ix room for considerable hmprovement in thoe
ventilation and heating of factory huildines in New Zeadand. Not only 1n old buildings,
but also in buildines of very peeent constrnetion, adequate standards are Frequently not
reached. T the case of new huildinas, this seenis to he due to, among other thines, the poor
design of rool” ventilators. In many Factories artificial means of ehanoine the air are neceded
to supplement the fow throueh natural openines.  Other common defeets are The inadeqguate
removal of heat from Nosaces, eas hurnees, and other sourees, and the imperfeet remoyal
ol fumes, {

The heating of some factoiies also leaves mueh to be desired, and more con-
sideration should be eiven 1o finding the most economiceal and (Huwm methods of heating
for cach building. A more widespread vealization is undoubtedly necded of the (l(l\(’lh“
effects, both on health and working officiency, of ventilation and heating whieh 1all helow
adequate standards,

Beduction of Faligue and Monolony: Faclory Sealing

Facilities were given by ansengineering firm 1o make o detailed study of a repetitive
munitions job npon which an average of twenty girls were emploved. A record of individual
outpuls m halt- |l()llll\' periods, together with a daity report on working-conditions, sicknoess,
and workery’ .1111111(10.\, was obtained over a thirty-two-week pevied from 14th June, 1943,
to 20th January, 194 SAninvesticator was present in the workroon durineg workine-hours
throughont this period.  As the investigation proceeded, vavions ehanges were made.  Periods
ol musie were infrodueed to relieve the monotony of the joh.  These proved almost univer-
sadly popular among the oirls. Thanks are due fo the Nationn! Broadeast ting Service fTor
tendding the gramophone records used. Mo reduee Tatigue, an adjustable factory secat,
specially designed for the ocension, was intreduced, and modifications were made to 1he
henehies, which ereatly inereased the comfort of the operatives. These chanees were mueh
appreeiated. Tt remains to be seen what guantitative effeet they will have, A ereat deal
of information was colleeted during the process of this investiontion, and this is now heing
analvsed,
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Arrangements are in progress for the manufacture on a larger seale of the factory seat
designed for this experiment. Visits to faetories of all kinds have revealed, even in factories
where a good deal of attention has heen paid to working-conditions and stafl welfare, a very
general weakness in the type of seating provided.  There is a veal need in New Zealand for
an adjustable factory seat, built on posture lines, which iy strong, inexpensive, and made of
materials available in wartime. 1t is hoped the * Churton adjustable seat,” designed by
the Division, will go some way to meel this need.  In those factories where preliminary
models of this seat have been tried out so far, satisfactory vesults have heen obtained. A
pamphlet on factory seating is also in preparation,

1. INTORMATION
Bulletin
In pursnance of the poliey of spreading informaltion about the work of the Division and
ol industrial psychologists in other countries, it was decided o issue a briel quarterly
hulletin, and to ecireulate this among the manufacturers, {rade-union sceretaries, and others
directly concerned with industvial questions.  Three issues of the balletin appeared in 1943,
each issue baving a eivenlation of approximately five hundred.

Lectures and Addresses

A course of leetures on industrial psychology was given by Dr. Winterhbourn at
Canterbury University College, Christehureh, This was attended by an average ol between
thirty and fortv persons, mostly members of the manufacturing community, A deputation
was received by Dr. Winterbourn at the end of the comse from a number of loeal manu-
facturers asking that the substance of the leetures should be written out and eivculated.
Arvangements have been made with the Diveetor of Extension Work at Canterbury Univer-
sity College for the preparvation of a discussion course in industrial psvehology, which should
meet this need.

During the course ol the ycear addresses have been given by the Director to manu-
facturers’ associations in Wellington and Dunedin, and 1o trade-union seerctaries in the same
cities.  Addresses were given by Dr. Winterhonim and the Direetor to the annnal eonference
of the N.Z. Voeational (nidanee Association.

Contacts with Firms

During the vear individual contact has been made with approximately one hundred and
twenty manufaeturing concerns in the Dominion. Without exception the veceptions have
heen courteous, and in nearly every ease the officers have been shown over the factory.
Some lactories have heen visited several times, and in many cases on return visits it hay
been noted that improvements have been made, sometimes based on suggestions, sometimes
spontaneously introduced by the firms.  In gsome eases very great advances have been made
on the initiative of the firns themselves, such as, in one firm, the installation of o complete
medical unit with a trained nurse and a well-equipped first-aid room.

These visits have enabled officers of the Division to obtain an understanding of the
problems confronting manofacturers and to pasgs on information likely to interest, them.

Many conlaets have also been made with tradeunion seeretaries, and every endeavour
has heen made to provide them with as mueh information as possible on those guestions
which they have raised.

11T, SErvice

Under this heading the work has fallen into three main seetions: (@) Tnvestigations
and other serviees for manufacturing conecerns; (b) co-operation with the Clovernment.
Voeational Guidance Centres: (¢) Work for the Armed Services.

() Tnvestigations and other Services [or Manufacluring Concerns

Tnvestieations have been earried out, or other serviees vendered, for eighteen manufae-
furing concerns during the year. In addition, individual reports on the ventilation of their
factory huildings have been preparved and sent to cight firms which were amongst those
providing facilities for rescarch into factory ventilation and heating. 1t has been the poliey
not. to undertake such investigations unless both the management and the union in question
are agreeable. A brief summary of the imvestigations, whieh involved from hall a day up
to one month’s work, follows -~

(1) Biscuit-factory.—TImproved packing-benehes with a view to redueing fatigue.

(i) Boot and Shoc Faclory—A survey covering working-conditions, working methods,
and personnel practices.  Further investigation was recommended, and has been agreed to
hy the firm,  This it is hoped 1o carry out next year,

(ii1) Box-factory.—Advice about musie during work.

(iv) Canaster-factory—A general report covering hours ol work, lighting, load-carrying,
design of work places, occupational misfits, supervision, first-aid; a second report dealing
with venfilation. A suggestion that the bonus scheme be amended 1o remove inequalities
was aceepted.

(v) Chemical Factories—(a) Voeational examinations of from two to three hours eaeh
were given to thirteen members of the managerial, office, and supervisory staff, und reports
on cach individual prepared.

() An account preparced of a very sueeessful Works Committee.  This aceeount has
heen sent to an Wnelish journal for publieation, and reprints have been civenlated in New
Zealand.

(¢) Adviee given in vespeet Lo certain aspeets of a new layout, involving considerations
of beneh and seal design, methods of transport, the relation of benches to the natural light
gources. These suggestions are now heing earried out.,

(vi) Clothing-factories—(a) A general survey, and report covering lighting, colourving
of walls and ceilings, floor surfaces, first-aid equipment, design of benches and seating, and
ventilation.
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(1) Constant contact has been maintained with this concern, and advice given on such
matters as lighting and heating, methods of stalf selection, methods of staff 1raining, faclory
sealing, &e.

(vil) Engincering-faclorics-(«) Au investigation  into conditions — of strain  in
employces.  Slight veprimands, the whistling of men on the job, the grumblings ol an old
employee of over seventy years of age all scemed to have o greater irritating coffeet than
they should. It was recommended that, as far as possible, hours should he kept below
fifty-five per week; that as far as possible twelve-hour shifts should be avoided, that hours
should he so planned, or other arrangements made, that the men all get at least one good
meal cach day.  (Two seraleh meals a day on four days a week are undoubtedly likely 1o
canise i1l health and strain if continued for a period).

(D) Reports on absenteeism and on ventilation. The report on absenteeism recommended
steps for the reduetion of fatigue, steps Tor the reduetion of monotony, and an attempt to
improve personnel relationships.

(¢) Investigations into strained relationships among the girls employed in the office,
Their quarrels were affecting the efficiencey of the office and the relationships hetween the
office and the works, Al the girls were interviewed individually, and a satisfactory working
arrangement was achicved without any of the girvls having to be dismissed.

(d) Suggestions Tor improved design and layout of henehes.

(¢) A general discussion on personnel problems and working-conditions.  This firm has,
as a result, asked for a comprehensive survey fo he made with a view to introducing
mprovements.

(viil) Foodstuffs-factory—An investigation into the fatigue of eirl workers engaged on
food-preparation.  Output eurves oblained showed that the rate of work during the middle
of the alfternoon was 50 per cent. lower than at the beginming of the morning, a clear
indieation of fatigue and monotony. Fatigue was partly due to unsatisfactory design of
henehes and lack of adequale seating. Plans for new henches and seats were submitted.
There was also some suggestion that poor heating was having an adverse effeet on the output
of the night shift during cold weather.

(ix) Rudio-factory—Mcasures suggested for coping with persistent latencss of staft.

(x) Stationery-factory—Brief talk given to supervisory stafl on methods of supervision
and the duties of works supervisors.

(xi) Woodworking-faclory—An investigation info a high rate of absenteeism. The
investigation showed that the high absence vate was mainly due to fatigue vesulting from
continued lone hours, involving much work throughont the week-ends. Hours have now
heen reduced to fifty-three per week.  Another cause of absenteeism was an alarmingly high
aceident rate, the cquivalent of 50 per cent. of a stafl of over one hundred men suffering
from compensatible accidents within the year.  An endeavonr was made to persuade the
management of the firm to cstablish a safety eommittee, with workers ag representatives,
and to appoint a part-time safety officer.  Txperience overseas has shown that these are
neeessary steps for an effeetive reduction of aceidents. Unfortunately, the management
could not agree to this, hut vest pauses were introduced and other steps taken.

(b)) Co-operation wilh Government Vocalional Guidance Cenfres

Vocational guidance is closely linked to industrial psychology, and not unnaturvally
relations with the Voeational Guidanee Centres have also heen elose.

Tn Christehureh arrangements have been made for Dr. Winterhourn to spend two half-
days a week at the Centre to give psychologieal examinations to selected cases.  Sinee this
arrangement commenced at the middle of July some forty young persons have been examined
and reported on.  Dr. Winterbourn also planned a {esting programme for primary-school
leavers whose next step was causing the Voeational Guidanece Officers some eoncern.  The
seventy-six examinations involved were earried out hy vohunlary workers, and the final
recommendations made after joint eonsideration by the distriet Voeational (huidanee Offieer
and Dr. Winterbourn.

Dr. To. Beaelehole hag From time fo time examined cases al 1the Wellington Clentre.

In Auekland Mr. Churton has heen eleeted to the Voeational Guidanee Advisory
Clommittec.

(¢) Waork for (he Armed Services

Tivery endeavour has heen made to give assistanee to the Armed Serviees when requested
to do so. On several occasions information has been supplied to both Army and Air Foree
about psychological work carried out in the Armed Scrvices of other countries. There have
also been earried out a number of practical investigations and experiments relating to the
use of psychological tests for placement purposes involving the testing of about three
hundred persons.  One longer investieation involving a fortnight’s field-work was carried out
tor the Army Bdueation and Welfare Serviee and a veport prepared.

1V, Ruerarions wrri Orier Bopiis

In all investigations the velationships with the Manuiacturers” Federation and manu-
facturers associations have been close, The seeretaries of the associalions have been of
considerable assistance in preparing the way for investigations and in giving introductions
to firms.

Relations with trade-unions have heen friendly, and trade-union seeretaries have called
attention to a number of problems for investigation.  As stated in Seetion 111 (), the
poliey has been not to undertake investications unless both management and the union in
question are in agreement on the desirability of the investigation. ‘

The Division has maintained contact and exchanged reports and information with the
Industrial Welfare Division of the Australian Department of Labour and National Scrviee,
and the National Tnstitute of Industrial Psyehology, London,

3--H. 34
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LEATIIER AND SHOE RESTEARCIH
Divector: Mr, 10 Winrri, Asgistant, Divecetor: Mre. 10 G CAVGTINEY
Pacavrier Resuarcn AssociarioN

Advisory Commillec—Messrs, Ao K Lawrey (Chaivmany, (0 Arvlington, T Astley, S, 1.
Wright, R. L. Andvew, and . Johmson.

Standards for Sole Leather.—The difficulties attachied 1o the formulation of standards
for sole leather ave great.  Researeh workers in many countries, as well as in New Zealand,
are attacking the problem from many angles.  Up o the present little progress appears to
have heen made on the positive side, but the information obtained has inercased 1he
knowledge of the properties of leather. 1t will only be when this store of knowledge has
grown sufficiently to fill in the neeessary details that the problem of standarvds for sole
leather will be solved.

Plexibililty of Sole Leather—-The investigation of the faetors affecting the flexibility of
sole leather in both the wet and dey states, begun in 1942, was eontinued during 1943,
Quality in sole leather is generally determined by feel, handle, and appearance in the dry
state.  Some people, however, judge quality by its feel and handle after being tempered in
water.  Ifactors affeeting lexibility in hoth wet and diryv conditions have heen defermined.

Field Trial—A field trial on a small seale was made to determine whether any relation
could be established between wet rigidity and actual wearing valae.  Thanks are due 1o the
Army Department for their co-operation.  As a vesult of tests in two wmilitary camps it has
been demonstrated that there is no relation hetween wearing value and rigidity while wet.
One set ol soles which in the wet condition was twice as vigid as the other set wore equally
well during the very wet winter of 1943, Another vesult from these trials was that some
of the soles which wore out first were from the hest part of the hides. The life of a sole is
determined by the amount and type ol abrasion. Tf the abrasion be concentrated hy
continuous wear under severe conditions, such as children continually running about on
conerete playerounds, or soldicrs marching along shingle roads, then the life of a sole will
be short. A life of three weeks or less may be a better performance under eertain conditions
than three months under other conditions. These field trials are still being carried out
under drier and hotter conditions than was previously the case.

Abrasion Values of Sole Leather—Duving the year further investieations have been
made to determine whether it is possible to correlate wear values with abrasion values
obtained on the abrasion machine.  The results are not as yet far cnough advanced to draw
definite conelusions.  Factors affecting  abrasion values and  abrasive index have heen
established, but it remains for the field trial to show whether these have any important
relation 1o actual wear values.

Rouwtine Work—Checking of factory processes, raw materials, and finished leathers has,
as usual, heen carried out during the year.

SHOE RESEARCH ASSOCIATION

Adwvisory Committee~Messrs, W. Denby, P B, Edwards, W. 8. Livingstone, D, I,
MeDonald, and R. L. Andrew.

Sole leather tends to be a variable produet. When oncee the bend is ent up and
indications as to what position on the hide the soles have come from are lost, the question
of quality or the establishment of standards of quality becomes very involved. The demand
for Lighter and still lighter soles for town wear, irrespective of the faet that wearing-quality
is direetly related to the thickness, places a very severe test on sole leather and on the
grader of soles, who has only his own personal experience of feel, handle, and colour to
guide him in his seleetion.  ailures, which ave not always avoidable, ean he redueed it the
general public will huy sturdier Toolwear for general use and not use footwear Tor PUTPOSCeS
other than those Tor which it was oviginally intended.

Flewibility of Shoes—Tor foot comlort to veach a maximum in a well-fitted shoe {he
latter should be as flexible as possible so as to impose the minimmm amount of work on {he
foot museles during the flexing of the shoe at every step.  Shoe flexibility depends on the
flexibility of materials and on methods of construetion.  An investigation is being mwade on
the effeet of method of construction on the flexibility of the shoe. When this has been
determined it will be linked up with the results of the work on Hexibility of sole leather
carried out during the year,

Shoe-construction—The importance of attention to details of construction, cspeeially
in conneetion with sole attachments in welt shoes and sandals, has been demonstrated during
the year. When skilled labour and suitable raw materials are beeoming scarcer, very good
supervision is essential if quality is to be maintained.  The full effeets of the investigation
into sandal-sole attachments will not be fully appreciated until stocks, which may ov may
not be defective from a constructional point of view, have heen exhausted.

Fuctory Problems—During the year many difficulties ontside the scope of the Associa-
tion’s activities have tended to overshadow technical diffieulties of less immediate importance.
The value of the Association to the trade has again been confirmed by the confidenee with
which technical problems are submitted on a broader basis than hefore.

Cireular Letlters~~The monthly cireular letters have maintained their veputation ag a
very valuable asset 1o the activities of the Agsociation,

Pelt Research.—Though carried out on a mueh less extensive seale than formerly, pell
research iy producing conercte results due to the institution of chemieal controls in
processes and the eheeking of the cuving process in the finished pickled pelts.
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MINERAL CONTENT OF PASTURES
INVESTIGATIONS AT CAWTILRON INSTULUTE
[fieep TrIAL AT Spoerky Riviee

This trial was commenced in the spring of 1941 to compare the cffeeliveness of applica-
tions of 2oz and 4 oz of cobalt sulphate per acre, the first amount to be given in caeh of
two scasons, while the second was given only in the first scason of the experiment. A plot
treated in August, 1940, with cobaltized superphosphate and receiving no further applica-
tions of cobalt sinee that time was also available, together with a control area on which no
cobalt had been wused. While at the end of the first season the animals on the area top-
dressed with 4 oz, cobalt sulphate per acre were slightly better than those on the 2 oz, area,
at the end of the second scason those on the 2oz arca (with two applications at this rate)
were hetler than those on the 4 oz arca.  In both cases all the sheep on these {wo areas at
the completion of the experiment in July, 1943, were in good health, all exeept one heing in
fat condition. Sheep on the eobaltized supcrphosphate area did the best of all. Oun the
control arca some losses oceurred and surviving sheep were in poor condition. The
following average live-weights at thd end of the scason illustrate the cffects of the various
treatments: Control, 69:81b.; 2oz coball sulphate per acre, 127-21h.; 4oz eobalt sulphate
per acre, 1144 1b.; and cobaltized superphosphate, 153-8 1h.

As a continuation of this exporimon[’ another was begun in the spring of 1943 1o run
over two scasons to compare the cffectiveness of 4oz and Soz. cobalt sulphate per aere
applied only at the beginning of the trial. To date no differences in live-weight have been
noted, although the sheep on the 8 oz arca have the hetter appearance.

MowiINGg TriAL

(@) Svil Analysis—Determinations of cexchangeable base content of samples taken at
0-2in., 2-41in.,, and 4-6in. from the plots receiving different fertilizers with or without
m,wucslum compounds present, and Also with or without further applications of muriate
of potash have been carried out.  Complete sets of samples were taken on three occasions
during the course of the experiment.  The results of analysis show that on the experimental
area there were great decrcases in the exchangeable lime and magnesia contents with depth
and a marked deerease in exchangeable potash.  Increases in cmhanw whle ious following
the applications of magnesium mmp(mmls o of polash have not heen demonstrated with
certainty in all cases.

() Puasture Analysecs—Owing to the large number ol samples obtained during the
mowing trials, composite samples have beent used for the analytieal work.  Some appreciable
differences in chemieal composition have heen noted in the various samples.  For example,
the appllcutlon ol the muriate off potash markedly inercased the potash content of the
pasture, especially in the seeond season.  The nitrogen conlent was inercased also, but this
may he a sceondary cffeet Tollowing the inereased clover growth on the potash-treated plots.
Potash also seemed to reduee slightly the magnesia and phosphoric-acid  contents 01‘ the
mixed pasture. The use of serpentine superphosphate and superphosphate with added
magnesium carhbonate or maghesium sulphate resualted in slight increases in the magnesia
content of the pasture.

Por TRIATL WITH SERPENTINE SUPERPHOSPHATI
A pot trial employing a sandy loam soil from Sherry River was set up to compare the

effecets of certain treatments :—
Relative Yields on

Treatment, - » .
Dry-weight Busis.

(1) Control (no manuie) .. .. .. .. oo
(ii) Superphosphate .. .. .. .. . L. 207
(iii) Basic super (made with Ca(OH).) .. .. B {1
(iv) Scrpentine superphosphate .. .. .. o 0B
(v) Superphosphate and serpentine, added separately in amounts

equivalent 1o (i1) and (v) .. .. . .. 375
(vi) Superphosphate plus limestone .. .. .. L3820

Western Wolths was used as a erop.

These results show. that the greatest growth of Western Wolths followed the use of
serpentine superphosphate, the next best yield being given by superphosphate and serpentine
added separately.  The other phosphates gave cssentm]l\' the same yields.

Samples of grass from these pots have been reserved for chemical analysis for observa-
tions on intake of phosphate.

MINERAL RESOURCES COMMITTIER

Personnel —Dr, B, Marsden (Chairman), Mr. €. H. Benney (Deputy Chairman),
Mr. R. L. Andrew, Mr. W. M. €. Denham, M.P., Mr. W. Donovan, Dr. J. Henderson,
Mr. R. I". Landveth, Mr. K. O. Maepherson, Mr. 10 J. A Brogan (Secrctary).

The Committee conlinued to supervise and co-vrdinate ficld surveys and laboratory
investigations of mineral resouvees, espeeially those of wartime and industrial importanee,
grried out by the Geological bulvov the Dominion Laboratory, and the Mines l)(pmmwm
Three mectings were held during the year.

Clarendon Phosphate Deposits—A  geologist. diveeted the prospecting and horing of
these deposits during the vear and estimated the depth and  probable extent of the
phosplmio hearing horizons in sclected areas. A geological report discussing the origin of

the deposits and summarizing the present knowledge of theiv quality and extent has heen
prepared for publication.  There arve indiealions that the phosphatie horizons may extend
considerably farther afield than the Clarendon area



H.—34 20

Serpentine.- -Known outerops of serpentine in the Kaukapakapa distriet and some in
the Wellsford distriel were geologically surveyed and bored to oblain information as 1o the
available quantity of serpentine suitable for serpentine superphosphate. To date this work
hay diselosed that some 100,000 {ons of suitable roek is available from reasonably aceessible
and workable deposits,

Cluys—TProspeeting ol ceramic and other refractory clays and of Ifuller’s earth was
continued in North Auckland, Canterbury, Otago, and the West Coast under the diveetion
of a geologist. By arrangement with the National Serviee Department, the serviees of
University students weve made available during the vacation to enable the field-work to he
expedited.

A report ou the fireelays of New Zealand by the Diveetor of the Geological Survey was
published as a departmental bulletin.

Limestone.—As opportunity offered, o geologist has been quantitatively examining and
sampling limestone quarries and deposits in Sounthland.  This work was undertaken at the
request of the Limestone Controller to provide information as to the available resourees of
agricultural lime in that provinee. Limestone deposits in other parts of New Zealand have
been reported on for similar purposes. '

hatham Island Peal-war.—A comprehensive report on the chemical examination of
wax extracted from Chatham lsland peat was received from the ITmperial Institute, London.
This report stated that the Chatham Jsland wax had properties comparable with those of
montan-wax, exeepl. that it eontained a much higher pereentage of asphaltic material, which
would need to he reduced considerably before the peat-wax could substitute satisfactorily
for montan-wax. The results of the quantitative surveys of the Chatham Tsland peat
deposits, together with ehemical work at the Dominion Laboratory and the Imperial Tnstitute,
have heen published.

NEW ZEALAND WOOL MANUFACTURERS RESEARCI ASSOCIATION

Director:  Professor I, (5 Sorer

Wool Manafacturers’ Rescarch. Association Commiltee—Mr. W. R. Carey (Chairman),
Professor K. R. Hudson, Mr. H. Lee, Dr. R. O. Page, Me. T. C. Ross, Mr. W. T.. Wood,
Dr. B. Marsden (Sceretary).

Non-shrinls Treatments of Wool—Work has continued through the year on improve-
ments to the wet chlorination process for rendering woollen fabries resistant to shrinkage,
a process which has been operative in New Zealand for a number of years. The results
which have been obtained by the use of the mmproved wet chlovination process represent a
very great inercase in the useful life of garments.  Simultaneously with improvemeuts to
the existing process, the mills have, through the Rescareh Association, continued to eondued
tests on other non-shrink proeesses, and data have now heen aceumulated showing the effect
of various treatments. Different non-shrink process give slightly different surface finishes
to the wool fibre, and some are more desivable Tor certain uses than others. The work on
the dry ehlorination plant lent hy the Wool Industries Researeh Association, England, has
heen extended to include the cehlovination of lops, and experience has been obtained of
considerable value 1o those members who intend to operate the dvy chlorination process.
This process is the one associated with the trade-mark * Woolindras 7 when the goods are
processed in the United Kingdom.

On hehalf of members, some hundreds of tests of shrinkage have heen carvied out
through the year using the standard test machine which gives the effect of twenty to thirty
average launderings, :

Service to Members—TInvestigations ol interest to nmembers continue. These have
included dycing problems, analyses of soap samples, of worsted lubricants, determinations of
grease and of alkali in samples of scoured wool, and examination of wool-sconring efftuents.
Assistancee has been given to the milly in setting up improved wet ehlorination equipment,
in the preparation of test solutions, and in the designing and equipment of mill Taboratories.

Bulleting containing results of reecent work are cireulated to nmembers.

Allied Rescarch.—The location of the Wool Manufacturers’ Rescarch Association in the
University ol Otlago buildings has stimulated research on wool-manufacturing problems by
sceienee graduates in the chemistry department.  One such research has studied the ehemical
reactions which oceur when mild alkali comes in contact with woollens which have heen wet
chlorinated and which have not been treated with the anti-chlor sulphite solution. The
chemical action is o cause a very rapid splitting of the polypeptide links in the long ehains
of atoms which are eharacteristic of the wool steucture, and this iy paralleled by a loss in
strength of the material.

Influence of IHatrinwess on Processing.—The vertical sct-up of the New Zealand wool-
mannfacturing industry renders manufacturing trials possible which would be difficult in
the more highlyv-specialized and hovizontal set-up of Great Britain.

The trial, for which a grant was made to the Association by the New Zealand Wool
Couneil, had as s objeet the determination of the cffeet of a known degree of hairiness in
wool on its processing properties. A test has heen completed using 48’ quality, and a
veport will shortly be published.  Wool of 56’s quality is now being eolleeted for a lurther
trial,

PLANT CHEMISTRY LABORATORY, PALMERSTON NORTH
Director:  Dr. J. Mewvine, on active service.  Acting Direetor: Dhr. B W, Doax
Vegetable Dehydration—Rescareh has ¢ontinued on the suitability of different vavieties
ol vegetables for dehydration.  Satisfactory results have now been obtained in the dehydra-
tion of peas and beans.  Tests are being carvied out to determine the storage life of
dehydrated vegetables and the vitamin relention on storage, at room temperature and at
elevated temperature.  Daily samples are received for examination from the dehydration
factory at Hastings, which Lias now been in full produetion for a year. Partieular attention
is being paid to the moisture content and the vitamin retention as well as to palatability.
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Tests show that a high-quality product is being made. In addition to the dehydration of
vegetables, investigations on apple dehydration have been made in this Laboratory, which
formed the basis of dehydration on a commereial scale at Hastings. The factory is now in
{full production. A problem closely eonnected with dehydration is the determination of
vitaming in plant materials, Methods have been adapted for carotene, ascorbic acid, thiamin,
riboflavin, and nicotini¢ acid.  These methods can now be used for routine determinations.
The neeessity of a convenient, accurate, and rapid method for measuring the moisture
content of dehydrated material has led to an investigation of different methods. Wide
variations in apparent moisture content as determined by various methods have been
observed, and this is subject to further investigation.

Vitamin Extraction.—The production of sweels from parsley concentrate gave a very
palatable sweet, but the loss of ascorbie acid in manufacture was high, about 50 per cent.
being lost iu the cooking.  Attempls are to be made to produce a soft sweet at a lower
hoiling temperature. Spray drying of parsley extraet was not successful on account of the
hyeroscopicity of the final produet, although its ascorbic-acid econtent was high. The
preparation ol a palatable B-complex concentrate from waste brewer’s yeast has proved
suecesstul, and large-scale production is planned. Lack of suitable cquipment in the mean-
time has led to the production of a much less palatable produet whieh ean, hiowever, be used
for therapeutic purposes.

Nilage and Pasturc—1In collaboration with the Grassiands Division, investigations on
silagemaking and pasture-production have continued,

General—A method 1s heing worked out for the determination of fructose in the
presence of large quantities of glucose. Some sueeess has alveady heen achieved.

PLANT RESEARCH BUREAU
Plant Rescarch Burcaw Commitice—Mr. A, H, Cockayne (Chairman), Professor (1. 8.
Peren, Professor 1. R. Hudson, Sir Theodore Rigg, Dr. L. Marsden, Mr. 1. J. Fawecett,
Mr. R. B. Tennent, Mr. C. A. Marchant, Mr. Alan Grant, Mr, 1. R. Callaghan (Scerctary
and Chiel’ Kxceutive Officer).
The Plant Research Burcau now comprises five Divisions and one Scetion, viz, i—

——— } Loocation, ! birector.
[ |

-y < J .

Agronomy Division .. . .. | Lincoln M RAL Calder (Acting-
‘ Director).

Botany Division . . .. | 8 The Terrace, Wellington N | Dr. H. H. Allan.
Entomology Division .. . .. | Cawthron Institute, Nelson .. bro DL Miiler.
Grasslands Division .. .. .. | iritea, Palmerston North . .. | Mr. E. Bruce Levy.
Plant Discases Division . . .. .. | Owairaka, Auckland .. .. .o Des Gl Cunndngham,
Sugar Beet Scotion .. .. .. | Lincoln .. .. .. <o afDr OO Ho Frankel.

* Mr. 4o WL Hadfield, Director, was seconded to Linen Flax Section, Industries amd Commeree Department, as from st June, £940.
+ Research officer.

Participating in the Burcau are (1) the Department ol Seientific and Industrial
Rescarelr and its several vescarch sections; (2) the Department of Agrvieudture and its
various Divisions; (3) Massey Agriculture College; (4) Canterbury Agricultural College;
and () Cawthrou Institute.

AGRONOMY DIVISION, LINCOLN
Acting-Dircetor: Mr, R, A. CAubig
The chief aim of the Division is to develop and make available improved types of
arable crops, and the advance to this objective is aloug three main approaches—erop-
introduction, plant-breeding, and pure-seed production. During recent years, however,
fong-term investigations have been suspended and the main effort has been dirveeted towards
the raising of pure seed of hoth farm crop and herbage species.
Approximately 63 acres have heen under erop during the past season.

WHiAY
To provide pure and relatively discase-free seed for distribution under certification, the
produetion of nueleus resclected stocks raised from hot-water-treated sced is a routine
procedure, and during the past year' the following varieties were grown: Cross 7, Solid
Straw Tusean, Fife Tusean, Hunters 11, Drcadnought, Tainui, and Marquis.
The produee from the Division is inereased mainly by Lineolu College and is distributed
as certified wheat.

OATs

Although for some years now the acreage sown i oats has shown a steady deeline, the
crop is still of sufficient importance to warrant cfforts direeted towards its improvement;
seleetion, hybridization, and the testing of new introductions are the methods adopted at
the Division for this purpose.

The development of reseleeted lines of Garton’s Abundanee and Algerians is now in
the final stages, and inercase arcas of caeh are 1o be grown this coming scason.

Several seventh-generation sclections from a eross belween Resistancee and Onward were
grown in a replicated yield trial; some of these show promise of being good milling types,
but further testing is neeessary. S.17, a selection from a cross between Garton’s Abundanec
and Ruakura, was grown at Lincoln College and on ueighbouring farms, and its hehaviour
confirmed the opinion that it iy a satisfactory carly chaff oat.



H.—34 22

The following introductions were again grown for trial and inercase:
Victorie X 324; obtained from Canada and now called Achilles; s highly
resistant 1o leal and stem rust and gives a high yield of good-quality grain of
the Algerian type:
Binder; obtained from Holland; is a high-yiclding, good-quality milling vat with
short, stiff straw:
Lineg 834; obtained from Belgium; is a high-yielding, good-gquality nilling oat.

Barryy

Both the two-row malting barleys and the six-row feed barleys ave under consideration,
the work being concerned mainly with the tesling of new introductions and the scleetion of
single plants of the most promising as the basis of future nucleus lines. Inercasce arcas of
the best two-row types are heing erown by the Canterbury Seed Co. with a view to full-
seale malting trials when sufficient seed s available; Newal, the smooth-awned feed type
obtained from Canada, was inercased hoth at Lincoln College and at the Division,

(IARDEN Puas

Garden peas Tor seed are grown largely for export, and thus a high standard of varietal
purity is required. The Division undertakes the production ol resclected stock which is
grown on contract lor merchants, and during the past season the following varietics were
propagated: Greenfeast, William Massey, Onward, Little Marvel, and Harrisons (lory.

The new variety, ** Greenerop,” developed {rom a cross hetween (ireenfeast and Gieal-
crop, was inereased by the Department of Agrieulture for distribution to merchants; a
nucleus arca was also grown at the Division.

Approximately one hundred selections from the eross (Greenfeast X Greaterop) X
William Massey were grown for observation and further seleetion, the object being to isolate
a high-yiclding carly varicty.

i Pras

The main ficdd pea types grown in New Zealand are—

(«) Partridge.—Used either for stock-feed, Lor pigeou-feed, or for splitting for
soup ;

{(b) Blue—Uscd chietly for boiling purposes; and

(¢) White—Used almost entirely for splitting.

(«) Partridge Peas—A renewed ceffort is heing made to develop an improved Partridge
type, and ol the hybrid material grown for obscrvation during the past season Partridge X
White Elephant and Partridge X Black Kyed Susan show promise.

(b) Blue Peas— Approximately 2,000 bushels of Mammoth Blue (Blue Prossian <
Harrvisons Glory) were distributed; a mother-seed arca was grown by the Departmment of
Agriculture and a nueleus arca at the Division,

(¢) White Peas—Approximately 300 bushels of White Prolifie (Blue Prussian X (ireen-
Teast) were distributed and a mother-sced and a nuecleus-sced avea were grown by the
Department of Agrieulture. Mammoth White (Vietoria X Stratagem) has not yel been
released.

Rary
Sufficient certified rape-seed for all local requirements is now produced annually under
the supervision of the Department of Agriculture.  Reseleeted stoek is rvaised at the Division,
and during the past scason nueleus- and mother-sced areas of hoth the Giant and Broad
Leaf Tissex types were grown. A small nueleus arca ol a new type developed from a cross
between Giant and Broad Leal lissex and now called BT was also propagated; this
is to be released shortly.
Karu

The two marrow-stem kale types developed at the Division have now been named
“iant 7 and “ Medium-stemmed,” and seed stocks, inercased under the supervision of the
Department ol Agriculture, will be available commercially this coming scason. Nueleus-
and mother-seed arcas were again grown. A considerable amount of hybrid kale material
is under observation, and some promising crosses are marrow-stem kale X thousand-headed
kale, marrow-stem kale X cabbage, and marrow-stem kale X kohl rabi.

SWEDIES
Owing to the difficulty expericnced in over-wintering sclections successfully at Lincoln,
only a limited amount of breeding-work on swedes has been undertaken. A new type,
however, selected from a eross between Grandmaster and Sensation has given indications
that it might be a satisfactory type for Canterbury conditions; it iy a deep-rooted, somewhat
fangy, yellow-fleshed swede. A small increase arca is being grown this year in Central
Otago to provide sced for large-seale trials,

Swrrr LupiNg

Nuecleus arcas of sweet blue and sweet yellow lupins arc grown cach year, and single
plant seleetions have heen made with a view to improving the fodder-production per aere.
Great diffieulty has heen experienced in judging the value of individual sclections because
of extensive damage caused by hares and birds, which, in common with other live-stoek,
scemt to find them extremely palatable.  Feneing against hares, and netting against birds
until they are 8in. to 10 in. high, is apparently not sufficient for small plots, beeause, when
the birdsnetting was removed at this stage, bivds trimmed back the leaflets almost 1o the
petioles, and then ate all the main-stem flower buds from one scleetion bloek 11 yards square,
although this was in a Z2-acre block of sweet blues. The relatively high ineidence of mosaic
in the scleetions compared with the main bloek increases the difficulties of seleetion. Tt iy
suggested that birds may be the agents Tor distributing the virus, sinee aphids have not
been found on them, and the Plant Discases Division have failed to transmit the discase
experimentally to lupins with thrips.
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White-flowered mutants found in a crop of sweel blues have been grown on, and have
proved to be low in alkaloid. These are being grown on again for comparison with the
sweet blues for fodder-production and alkaloid content. 11 equal in these vespects, their
potential value lies in the faet that the difference in flower colour would greatly simplily
certification in the fulure,

IaNEN FaX

Pure-seed  Producltion.—Nucleus arvcas of Liral Crown, Lival Prinee, and Stormont
Cirrus were grown during the past season. T all cases the \u*d SOWh Wwas Im t-water treated
to free it from discase. A continual oulputl of sced raised from single plant scleetions
appears 1o be a matter of the greatest importanee o the indusiry, for the lollowing
PEASONY 1

(i) The present improved vavicties are of very reeent orvigin and are not fixed:

(i1) THigh sced-production appears to he antagonistic to production of high
quantity and quality of fibre:

(it1) Tn a mixed population the high-seed-producing plants must rapidly inercase
in numbers in relation to those that produce Tew sceds but mueh and good
fibre.  Therefore, continual seleetion of fibre types is essential,

Variely ’I’m[‘iw(/ —This is being continued on a diminished seale, because the varieties
Liral Crown, lirval I’r'mcc, and Stormont, Cirrus (in ovder of increasing value) appear to
he as good as anything in sight, and sced of these is being inercased as rapidly as possible
for distribution. Further, it is believed that any improvement must he in the direction of
resislance to discase.

Breeding.—The dominant requivement is for a variety that is resistant to rust. Rust
seems likely to he a serious limiting factor in flax-produection, and is, so far as one ean
judge at present, by far the most imporiant discase in the country. Other diseases that
must be eonsidered in any programme of breeding for resistance arve browning (Polyspora
ling), wilt (Fusarium lind and possibly other fusaria), seedling blight (Colletotrichum lint),
pasmo (Sphaerelle linorum), and Phoma spp.

Many erosses have been made between the best fibre variclies and Rio, a seed variety
that is immunce from rusl and highly resistant to browning and wilt.

None of the fivst erosses appear to be worth considering as a fibre flax. Some back
crosses Lo fibre varietics made last scason are at present under test by the Plant Discases
Diviston, and if satisfactory from the disease point of view will he further tested for fihre-
production. Many additional back crosses have heen made this season, and will be tested
next season.

Manurial Trials.—Advice reecived Trom Kngland strongly suggests the possibility that
microseopic examination of scetions of flax stems and/or fibro ,sl‘)u*,nm,n.s may he a valuable
euide to fibre quality. With this in view a series of ficld plots were laid down to test the
effect on quality of N, I, K, Ca, bhoron, maghesium, and manganese.  Unfortunately, the
geason was so dry that growth was extremely poor and the average height ol the plots at
harvest was ouly 14 in., so that no usclul results can be expeeted.

A Afurther eXp(tl'imcnl was laid down in pots in a glasshouse, using two parts of soil
te one part ol quartz sand, and the same nutrients as above. An dddntlona‘l pot trial was
laid down using pure washed quartz sand, and the same nutrients plus sodium chloride, zine,
copper, and iron. The results are not yet available.

Weed Control—In the variety tirial {wenty-six plots were sprayed with a 2 per cent.
Sinox (sodium dinitro-ortho-cresylate) solution at approximately 100 gallons per aecre, and
four plots were left unsprayed as a control. The plots were drilled on the 15th November,
the spray applied on the 6th December, and counts were made of the number of plants per
foot of row on the 23rd December.  There was no veduetion in the number of plants in the
sprayed plots compared with the controls. The control of fat-hen, on the other hand, was
most striking. By harvest, a considerable number of weeds had appeared in the sprayed
plots from germination after spraying, but the extent of control ean he gauged from the
total crop yicld of 202 ewt. per acre on the sprayved plots, compared with 112 ewt. on the
ungprayed plots.

Sinox hag no toxie effect on the ground (this is confirmed by other experiments here
and by Amecrican reports), and thus will not prevent the development of weeds that
germinate after spraying. Unfortunately, in heavily-infested land fat-hen continues to
germinate throughout the season, so that complete control by spraying cannot bhe expected.
Nevertheless, the advantage to the erop of frecing it from weed competition in the carly
stages 1s so great as to mako spraying with bm()x an essential part ol our flax-production
programme.

The cost of materials for spraying at the above rate works out at £1 Ds. per acre.

TaNsERD

Work on linseed has been limited to developing a pure line of Rio from the Division’s
ather mixed material by single-plant seleetion, and to producing an equally discasc-
resistant varicty but with longer straw by uo,ssmu it with long-strawed fibre varicties.

Ilorty-five varieties and selections from Amhalm were grown in a nursery for ()bservn—
tions on disease resistance. Unfortunately, from this point of view, the season was not
favourable, and no discase developed.

LiucERNE

Intensive breeding-work on lueerne has been temporarily suspomlod and cfforts have
been direeted mainly to testing and increasing the first pedigree strain known at present as
Strain B.  Ifavourable reports on the behaviour of this strain have been reecived both from
within New Zcaland and from overscas. A sced-inercase arvca of approximately 10 aecres
was grown during the past scason by Lincoln College.

Additional ol)s(’rvahons were recorded on the splcadin g .spu'io,s Medicago glutinosa, and
selections were made for the development of o mass seleeted strain,
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PoraTors
An Empire eollection of potato speeies from South Ameriea is at present heing studied
in detail at the Potato Rescareh Station at Cambridge, and until tested material is available
from this souree no further bhreeding-work is being undertaken.  Trials are still heing
carried out, however, with the most promising lines derived from erosses between commereial
varieties and various South Ameriean species obtained some years ago from a Continental
colleetion; a few of these are giving high yiclds of @ood-shaped tubers.

Maxawg, Clarrors, CHICORY, (CORTANDER, AND BEANS
Small seed-inerease areas of Yellow Glohe mangel, of Ilolmes Improved earroly, of
chicory, of coriander, and of three varieties of heans were grown for sced-production.

Ryn-grass anp CLOVER
On behalf of the Grasslands Division, Palmerston Norlh, 4 acres of shorf-votalion
rye-grass, 24 acres of Italian rye-grass, 24 acres of perennial rye-grass, and 2 aeres of broad
red elover were grown for sced.  [or the coming scason 5 aeres of short-rolation ryc-grass,
4 acres of Italian ryc-grass, 24 acres of perennial vye-grass, T acre of timothy, 1 aere of
broad red clover, 1 acre of Montgomery ved clover, and 1 acre of white clover have been
sown down,

BOTANY DIVISTON
Director: Dr, 1L, 11, A1TAN
IDENTIFICATION AND ADVICE

Over one thousand six hundred specimens were reported on from the usual sources,
sehools aceounting for 50 per cent. Speeial interest was shown in seaweeds, possible rubber
plants, dye plants, and fibre plants.  Several new reeords were made, and further informa-
tion on distribution obtained. Advisory work covered a wide range of topies, mainly
coneerning plants of cconomic importance. .

HEeRrRBARIUM

Over two thousand sheels were added to the gencral herbarium, ineluding large eollee-
tions of grasses and weeds. Mr. ({feo. Simpson, Dunedin, eontributed a very full set of
Curmichaclio specimens and type speeimens of recently-deseribed species.  Several important
extensions of range were noted for indigenous speeies. To the eryptogamic seetion (sea-
weeds, lichens, liverworts, mosses) some three thousand sheets were added, making this a
very strong reference colleetion. My, (. O. K. Sainsbury and Mrs, E. A. Hodgson very
kindly made or checked identifications of mosses and liverworts. These colleetions will be
of inereasing use for work on grassland and forest ceology. The seed herbarium has been
augmented by both loeal collections and overscas exehange. We have to thank the Dircclor
of the Auckland Museum for the loan of their seaweed herbarium, and the Dirvector of the
Dominion Muscum for the loan of groups under study. Mueh eritieal work has heen done
on grasses, sedges, seaweeds, and alien weeds.

Praxt INTRODUCTION

Seed samples of straing of broomeorn, Russian dandelion, hemp, and roses (with high
vitamin content) have been veceived from overseas. ldible shrubs and range grasses have
been reeeived from South Africa and the United States of Ameriea for trial in the tussock
grassland cxperimental areas.  Cuttings of athel tree (Tamariz aphylla) received from the
manager of the Zine Corporation mine at Broken ITill have heen satisfactorily struek.

IR PranTs
(a) Phormium.—Routine work on the experimental area has been eontinued, but no

trials are yet ready for sampling. A considerable quantity of nursery stock has heen
aised and further seed havvested, espeeially of the varieties 56 and 37. A programme of
work on yellow-leaf discase has been planned jointly with the Plant Discases Division and
the Soil Survey Division, and the hotanieal experiments commenced.  Multiplication of
stocks of white-butted flax is procceding.

(b) Hemp.—HLast scason’s trials showed a produetion of stook-dried material of from
12,000 1h. to 13,000 Ib. per acre. The yield was redueced by unevenness of the crop and
severe weathering.  Material for fibre trials had to be taken from the plants threshed for
seed.  The pereentage of fibre from retted material was 17 (nearly 8 per eent. from green
matcerial).  Kibre sent for appraisal was favourably commented on; fibre from material
harvested at the normal period was weak and diseoloured owing to mildew, but fibre from
female plants used for seed-production was reported on as of similar quality to the hest of
that imported prior to the war. Small trials made in vavious loealities were disappointing,
largely owing to attack by birds. The present scason’s erop has heen retted,

(¢) Cabbage-tree Leaf—Retted material was reported on as good for fibre-board manu-
facture. It was mot found possible to arrange for a trial of stripped material. 1t was
demonstrated that methods eondd readily he devised to propagate cuttings vegetatively and
establish a stand.

(d) Linen IMlar—CGeneral botanical and anatomical work was intensified, an officer
being stationed [or a period at the Linen Flax Experimental Faetory, Washdyke. A full
series of sample sheaves from a number of erops has heen sectioned for a thorough analysis
of the value of anatomical evidenee ag regards importance of varietics, times of harvesting,
soil eonditions, and improvement of strains, and relation 1o field conditions generally.,
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SuawrED UTILIZATION

(a) Agar—Surveys during 1943 showed extensive reserves of agar seaweed between
Cape Tarnagain and Castlepoint, as vet little collected.  Pterocladia Tucida is in Iair
(uantity at Kaikoura, and in Taranaki useful amounts, espeeially of the smaller P. capillacedw,
can be obtained. The total weed colleeted in 1943 was over 70 tons, about half eoming
from the Bay of Plenty, a quarter from Hokianga (a new distriet), and the remainder
from the Bast Cape, Sonthern Hawke’s Bay, and Coromandel arcas. At least two hundred
familics are involved in ecolleeting agar seaweed as o profitable side-line. Manufacture of
agar hegan in July, 1943, and the produet is being used for eulture media and for meat-
canning. For hoth purposes the agar is quite satisfactory, being chracterized by good
colour, high gel strength, low ash content, and rather high melting-point. It has been
favourably reported on by manufacturers of condensed milk, cosmetics, and pharmaceutical
preparations. The product is standardized for sale, but there are irregularities in the weed,
and the botanieal basis of these differences is being investigated. Spore-production has heen
found to he continuous throughout the year, so that there appears to he no objeetion to
harvesting at whatever season fits best in the local routine. A smaller weed, Gelidium
caulacanthoum, submitted for test yields a satisfactory agar. Tocal supplies of Gracilaria
are being explored, as this weed, though more diffieult to deal with than Pterocludia, yields
a low-melting-point agar that iy needed for certain shake cultures. Contact is being
maintained with agar-workers in other countries, where, except in California, more difficulties
seem to be encountered than in the local project.

(b) Carrageen.—New Zealand requirements for industry arve being met satisfactorily
from local souvees, hut inguiries about domestie and culinary use arc still numerous. Known
sources could supply many times the present demand.

WEED INVESTIGATIONS

General —Survey work during the year has given special attention to weeds of tobacco
and linen-flax erops, and to tussock-grassland and forest-pasture weeds. tape tulip
(ITomeria colling), native to South Africa, is recorded for the first time in New Zealand.
This plant causes serious stoek-poisoning in parts of Australia, and has come under suspicion
in the area in which it oecurs in this country. Some 4 acres are known to be infested in
Marlborough with odd planis on the adjacent hillsides to a distance of over two miles, The
presence of a variety of salt-root (Salsole kali) was noted in 1920 in Central Otago by the
late Dr. Cockayne, but was not recorded. While so far not proving aggressive, this weed
should he watehed earefully in view of cxperiences in Canada and the United States. The
coastal variety, recorded as carly as 1854, gives no trouble.

Nasselle Tussock.—A survey has been made of an hitherto unrecorded infestation in the
Black [Tills-Medbury-Kaiwarra River arca in North Canterbury. From 150 acres to 200
aeres arg heavily infested, some 2,000 acres have a medium infestation, and roughly 22,000
acres have seattered plants.  An arca is being studied in Marlborough where the tussocks
appear to be dying off. Definite cvidence was obtained of seeds being carried by wind and
deposited some six miles from the neavest source of infestation. Trial plots have been laid
down to aseertain the effects of (1) firing at different intervals; (2) value of different
weed-killers.

PorsoNous PLaNTs

Material of the following species has been supplied to the Animal Research Station,
Wallaceville, where feeding tests are being conducted: Pigeonwood (Hedycarea arborea),
akakiore (Parsonsia spp.), tawa (Bedlschmiedio tawa), mahoe (Melicytus ramiflorus), titokl
(Alectryon excelsum), five-finger (Nothopanax erborewm), monkey-musk (Mimulus guttatus),
rangiora (Brachygloltis repanda), and kohuhu (Pittosporum tenuifolium). Pigeonwood
and tawa proved definitely toxie to rats, while kohuhu and akakiore remain doubtful.

MupreiNaL PLANTS

(«) Atrope belladonna—Plants raised in cold frames, hardened off, and transplanted in
spring or early autumn establish suecessfully; diveet sowing gives, in general, unsatisfactory
results. Dull or wet weather depresses the alkaloid eontent, hot sunny days being best for
harvesting.  Upper leaves are highest in alkaloid content (0-39 per eent.) as plants complete
flowering; the large lower leaves are low in alkaloid content exeept when the plant is
mature (content then rising to 0-20 per eent.). Liquid manure deereased yield of leaf
significantly, but the assay was higher (0-60 per cent.; control, 0-43 per cent.). Sulphate
of ammonia increased vield but lowered assay (0-34 per eent.). Nitrate of soda and hlood
and bone gave no significant results. Selection work sugeests that high alkaloid content
may mnot he inherited. TIndividual plants showed a range of 0-1 per cent. to 1-0 per cent.
total alkaloids; the gencral harvest figures arve 0-25 to 0-4 for leaf, and 0-33 to 04 for root.

(b) Digitalis—D. purpurea experiments showed that temperatures of 210° 1. cause a
significant reduction in glueoside content.  High-temperature drying, up to 180° K., is now
recommended oversecas. D. laneta: Rosette leaves yielded 0-5 per cent. to 1-0 per cent.
total glucosides. Yields have exeeeded 1 ton of dry leaf per acre, and it appears likely that
this speeies will replace D. purpurew owing to the casicr estimation and the higher
glueoside content.

(¢) Datura stramonium.—Seed drilled in late spring, plants thinned to 3 ft. apart
cach way, gives satisfactory results. Analyses indicate that alkaloid eontent is highest as
the last flowers are opening.  Five aeres at Flastings failed to set a single capsule, the leaf
assay being very high (0-60 per cent.; B.P. 0-25). Scleetion work indicates same position
as obtained for belladonna. IMeavy applieations of liquid manure reduced alkaloid eontent
(0-39 per eent.; control, 0-50). Blood and bone and sulphate of ammonia gave no signifi-
cant differences.  Drying at 200° . did not significantly reduce alkaloid content as against
drying at 140° K. (042 per eent.: 045 per cent.).  The vield of dry leaf of the
“ Wellington ™ type is about 1,500 1b. per acre. Large lower leaves of mature plants tested
027 per cent., the flowering tops 0-45 per cent.
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(d) IHyoscyamus niger—The annual type tested satisfactorily when harvested at an
advanced stage. The biennial type suffered badly from virus.

(e) Papaver somniferuam—The Indian type is frost-tender and very subjeet to bolting
il planted Tate in the spring. Total alkaloid content, 028 per cent. The Chinese type is
frost-hardy, ean be autumn-sown, and overwintered if the soil is well drained. The yield
was about 1 ton of capsules per acre, and the total alkaloid eontent from 0-35 per cent. to
(-H2 per cent.

(F) Ricinus communis-—Yiclds of good-quality castor-oil have been obtained, varying
between 43 per eent. and H7 per cent,

(9) Menlha piperita—-The strain grown yielded 072 per ecent. of peppermint-oil,
deficient in esters and menthol,

The analyses quoted werve carried out by the Dominion Laboratory on samples harvested
by the Division.

VEGETABLE-SEED  PROBUCTION

(@) Beclroot-—Seed elomerules were vernalized for fifty-five, forty-five, thirty-five,
twenty-five, and fifteen days. These were sown simultancously with untreated elomerules on
Ist Oetober, 1943, At Waiwhetu, Tower TTutt, the percentages of seeders in the different
treatments counted on Ist March were 50, 75, 57, 66, 40, and eontrol 10 respectively., At
an area near Blenheim the pereentages were 92, 44, 56, no test, 12, and conirol 5 respec-
tively.  Methods for a more satisfactory control of moisture during vernalization ave being
studied.

Beetrool plants in the cotyledon stage were treated for forty and twenty days at 3° C.
in nursery flats and planted out with-untreated controls. There was a h avy mortality in
the forty-day treatments, and these were disemnded. The twenty-day treatments yielded
100 per cent. sceders, and the control series none.  The bulb development in the majority of
the trials was excellent.

(b) Cabbage—Sced and plants (at the cotyledon stage) of four varietics were
pretreated before sowing.  Only one type responded to the plant treatment. Results:
Forty-day treatment, 30 per cent. seeders; tweniy days, 16 per cent.; ten dayvy, 13 per
cent.; eontrol, nil.

(¢) Lelfuce—Seed of a cabbage type was vernalized for twenty days at 50° (.,
Results: The Waiwhetu plot was attacked by soft-rot and no vesults were obtained. At
Blenheim the treated group were in full flower (at the date of examination) and uniform
in development; of the controls, 50 per cent. were in the hearting stage, the remainder
unevenly developed in the flowering stage.

RUSSIAN DANDELION
Four plots were established in eo-operation with the Department of Agrieulture and
the Cawthron Imstitute. The plots were planted with seedlings from seed sown in mid-
November (this proving rather late). The results for rubber content at the end of the
first growing scason were: Hastings, 15 per cent. (of green weight) ; Nelson, 1-6 and 1-8;
Waiwhetu, 2-4. One half of the Nelson plot reeeived 300 1D, per acre of superphosphate,
the other hall 5001b. of “ tomato ™ fertilizer. This plot produced the heaviest yield,
estimated at 2451b. and 279 1. of rubber per acre. Growth on the other trials at variouns
places in New Zealand was too poor for significant results to be obtained. A good harvest
of sced has been obtained, especially from the Waiwhetu plots. Only one small area was
successfully established from direet sowings. 1failure in other plots appears to be due to a
combination of ecauses: too deep burial of seed, poor water-retaining capaecity of soil, dry
weather immediately after sowing. Solution of the diffienlties involved in dirveet sowings is

erucial to the development of Russian dandelion areas.

TEASEL

Some fifty thousand heads were harvested from the small {rial area. Samples were
reported on as being of good quality. Tt has been demonstrated that teasel of satisfactory
quality of the different sizes required by the trade can he grown without difficulty in New
Zcaland.

TUSSOCK-GRASSLAND

The experimenial arveas seleeted at Moleswortl, Tckapo, and Te Akatarewa are now
rabbit-proof feneed. Vegelational survey of the Molesworth plot has been completed, and
is in progress on the remainder. A further area near Dansey’s Pass is projeeted. Transcet
and quadrat studies will be made, as well as experimental sowings of native speeies and
from the material obtained overseas. The Pisa Flat experimental area and the © Cockayne ”
plots on the Dunstan Range were examined and reported on to the Department of Agrieul-
ture. A joint programme for further work is being arranged. In the Pisa Flat area certain
exotic grasses show distinet promise. On the Dunstan plots the growth of tall oat-grass,
yarrow, Poa pralensis, zig-zag clover, and Chewing’s fescue is noteworthy, as is the deeline
in the cover of lucerne.

TIrosion

An cexamination of the Onetapu desert area gave evidence that the crosion there is
mainly natural, duc to the action of strong wind on the light voleanic ash cover. Large
arcas on the western side of the divide between Ruapehu and Neauruhoe are affoeted by
vigorous wind and water erosion, in part aceentuated by tracks made by man and animals.
The almost eompletely harren area now covers some 10 square miles and is expanding.
Work is in progress on slipped areas in the Orongorongo and adjacent arcas.  Some streams
on the western side of the Tararna Range have been traversed, with a view to selecting a
drainage arca for infensive study. Work on the experimental tussoc k-grassland arcas is
proceeding.



27 H.—34

CAMOUFLAGE

Advice on botanical aspeets was given to the Army authorities.  Experiments on fire-
proofing manuka and other material yielded a method that gave very satisfactory resulls.

ENTOMOLOGY DIVISION, NETSON
Director: Dr, D. MILLER

Diavonp-pack Mot ( PLUTELLA MACULIPENNIS)

Completion of field surveys of eruciferous crops throughout the Manawatu, Rangitikei,
Hawke’s Bay, and Masterton arcas in the North Island, and Marlborough, Kaikoura, North
and South Canterbury, and as far south as the Taieri Plains in the South Tsland, show
that, over the whole of the area covered, both speeies ol parvasites (Angitic cerophagae and
Diadromus colluris) are well established and for the most part ave exereising a very good
control over the diamond-back moth.

Details of the survey have yet {o be completed, but it ean he sald that the degree of
control attained in the North TIsland has this year, at any rate, rcached a high peak of
cfficiency.  The survey in the South Island, h()wcver, while a good control of the moth is
revealed, shows that the same degree of succeess has not yvel been reached as in the North.
The explanation of this difference at the present time is perhaps the faet that the parasite
liberations commenced two years carlier in the North than they did in the South Island.
With our present knowledge of the position, however, there does not appear to be any
reason why eontrol should not eventually reach the sume degree of perfection in both
Islands.  This feature will be elucidated by the futare annual surveys.

The above facts ave in relation to farmers’ evops and do not refer to the home garden,
where @uciferous crops grown for home consampiion require a greater degree of protection
from insect attack, and where insecticides must be used.

Consignments of Diadromus collaris have heen sent (o the Government Kntomologist
Suva for use against the diamond-baek moth in Fiji.

Cocksroor STEM-BORER (((LYPHIPTERYX ACHYLOESSA)

Considerable progress has been made with the rescarehes into the biology of this insect,
the larvae of which extensively infest the stems of cocksfoot |11 the seed producing arcas and
clsewhere in New Zealand., As far as can bhe ascertained, the inseet is a native speeies.
Apart from ecocksfoot, other hosts inelude four species of native grasses (two of which are
the hard and silver tussocks), nine introduced grasses, and, to a small extent, wheat.

The infestation of a cocksfoot crop varvies according to the locality in which it iy
orown and the age of the area. In Ashburton and Banks Peninsula very high infestations
are found in the old arcas, showing a pereentage of 50 to over 70. In Rangiora, where
the areas are more scattered and younger, -the maximum wifestation was 37 per cent,
whereas in Timaru the highest infestation found in a sampled field was 16 per eent. On
the whole young stands were found to he more lightly infested in comparison with the
older ones.  In Biffelton a young paddock was sampled in 1943 and again, using the same
method, in 1944, when the infestation was found to have inereased from 12 per cent. to
29 per cent. \ twelve-vear-old arca was also sampled and the infestation in 1943 was
86 per eent., while in 1944 it had dropped to 62 per cent.  This drop in the older paddock
may have been due to variation in climatic conditions at the time that the moth was active.

The moths are on the wing during September and until November, and place their eggs
on the blades of cocksfoot. near the base of the plants. The incubation period is from
nineteen to twenty-two days. Though some of the young larve enter dircetly into the
cockstool stems, most of them first burrow in the supporting tissues, thus culting the
majority of the seattered vascular bundles. This encirelement of lho stems 15 the cause of
injury to the seed-head, the heads of damaged stems often assuming a whitish appearance.

After cncirelement is complete, the larvae enter the hollow interior, where the remainder
of the evele is completed. At first most of the larvae migrate npwards, and then descend
when the cocksfoot ripens. During autummn, 75 per cent. of the larvae were found below
the erown in the underground tiller of the pldnts. Later, in winter and uirly spring, they
again ascend, and pupation commences during July. ’ _

Experiments are being carried out with the objeet of ascertaining whether any
measure of control can be seeured by cutting the stubble at varying heights at different
times of the ) ,mr Inquiries overseas have failed to secure any data on parasites that
might be.of use against the cocksfoot stem-borer.

CHEEsE-MITES Rusgarcd

The survey of cheese-mites in cheese-factories has brought to light additional informa-
tion. Tt has been found that the constitution of mite colonies differs spcmﬁcallv i different
factorics. As the speeies differ in thejr physical reactions, information is being sought on
the. factors determining the incidenee of cach species. These observations are being carried
out both in the faetory and laboratory. The morphological taxonomie characters of all
stages of cach speeles have been studied, together with the duration of development of cach
stage of cach species. These data arg tundamgnlal in the application of eontrol measures.

The control of cheese-mites and the proteetion of cheese against them has been
investigated. TIn this the influence of waxes, dusts, and fumigants has been studied. The
experiments with waxes and dusts have shown that a measure of control and proteetion ean
be sceured. Tn regard to fumigants, these have given promising results upder some
conditions.

The fumigants experimented with were ammonia, carbon dioxide, methyl bromide, and
dichlorocthyl cthor. The first two proved unsmt(\l)lv Methyl ]nomld was found to he
effective, but has certain disadvantages, and in searching for other substances it was deeided
to try dichlorocthyl ether.
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Though this substance has been experimented with as an insecticide against wireworins,
woolly aphis, and as a glasshouse fumigant, it had never, until the present occasion, been
used as an acaricide. The results of the experiment have been extremely satisfactory so far,
in that the dichloroethyl ether has been found to be highly toxic to the common cheese-mite,
Tyroglyphus stro, even at extremely low eoncentrations. For example, a concentration of
0:046 1b. per 1,000 cubic feet of air space gave 100 per cent. kill of the mites after twenty-
four hours’ cxposure at 70° T. and 80 per cent. relative humidity. It was also found that
timber sueh as shelving, erating, &ec., which comes in contact with eheese, if treated with
dichloroethyl ether, gives a very definite measure of protection to the cheese.

Another point considered is the effect of the acarieide on the cheese itself. A cheese
kept for six weeks in an atmosphere saturated with dichloroethyl-ether vapour presented no
foreign flavour in the interior of the cheese and only a slight off-flavour in the vind.  Other
cheeses were exposed to the vapour for shorter periods and no foreign flavour could be
detected.

This work is being extended in order to procure more detailed and conelusive data.

LINEN FLAX
An investigation was carried out into certain physical factors that influence the presence
of the mite, Tyroglyphus farinae, on {lax-seed. Kxperiments indicated that (apart from
cffeets on germination) it seed moisture is the factor determining the presence of mites,
then the seed should not be stored under cool, but under higher, temperatures.

DamaGED Pasrurk
An Australian species ot fly, Mctoponie rubriceps, was found breeding in large numbers
in damaged pasture at Opotiki. Though this type of inscet is not generally found to he
injurious, ohservations in Australia reveal that the larvae of M. rubriceps insert their mouth
parts into, and apparently draw nourishment from, the roots of certain pasture plants.

(FRASS-GRUBS  (ODONTRIA SPR.)

A comprehensive investigation has been inaugurated into the grass-grub problem in
New Zealand. The biology, ccology, and systematics of the speeles ave being studied as a
preliminary to developing means of control by cultural methods (if possible), and by
parasites. So far the only parasites in New Zealand are certain speeies of tachinid flies,
hut steps have been taken to ascertain what speeies of Australian parasites, of types not
present in New Zealand, could he of serviee in the solution of the problem.

GRASSLANDS DIVISION, PALMERSTON NORTII
Director: Mr., E. Bruck Luvy

Despite shortage of labour and technical assistance and dearth of specialist supervision,
the work of the Station has been well maintained. The season has been difficult owing to an
carly eold and dry winter followed by exeessive wet during the late winter and spring and
an exceedingly dry summer that has persisted up 1o the time of writing. The one redeeming
feature has been the excellent harvesting weather for all grass and clover seeds and the
good yields obtained.

PLANT-BREEDING

The use of pedigree straing of pasture species is fundamental in any attempt to increase
the cfficiency of pastoral production. The aim of the Grasslands Division 1s to supply high-
producing bred strains of the more commonly used pasture species, and further, by
hybridization, to evolve entirely new types by combining the desirable characters of different
strains or even of different species. Pedigree strains of perennial rye-grass, Italian ryec-
grass, white clover, and red clover are now available to farmers, and next scason seed will
be available of a new type of rye-grass, known as H1 rve-grass, evolved by hyhridization
between perennial and Ttalian rye-grass.

The plant-breeding programme has been maintained as far as possible with perennial
ryc-grass, Italian rye-grass, H1 rye-grass, Western Wolths rye-grass, cocksfoot, timothy,
white eclover, and red clover.

Perennial Rye-grass—Breeding is being continued with this species, some 8,500 single
plants from controlled pollinations being studied in the field. Thirty-seven bushels of
nucleus-stock seed have been obtained at Palmerston North for increase, and 78 bushels from
the area at the Agronomy Division. The investigations into the possibility of breeding a
strain of ryc-grass less susceptible to the blind-sced discase than the standard strains ave
being continued. IFrom crosses made between rvesistant and susceptible plants it appeats
that resistance and suseeptibility to the disease are inherited characters. The majority of
the resistant plants so far obtained ave, however, not of the best agronomic type, and
breeding is being continued to ascertain the possibility of combining desirable agronomic
type with resistance to the disease. This scason approximately one hundred plants have
been artificially inoculated with the blind-seed-disease organism, and forty-two further
crosses have been made.

Italian Rye-grass—The nucleus-stock area at Palmerston North has produced 17 bhushels
of seed, and the arvea at the Agronomy Division 68 bushels. Breeding is being continued
with this species, and some 3,800 plants from controlled pollinations have bheen studied in
the field. A new glasshouse isolation to provide a nucleus-sced supply has heen made.
Reports from trials in Great Britain indieate that pedigree Italian is markedly superior to
any other lines of HMalian rye-grass included in their trials.

Short-rotation or HI1 BRyec-grass.—Twenty bushels of nucleus-stock seed have heen
harvested this year at Palmerston North, and 104 bushels at the Agronomy Division. It has
been decided to release this new type of rye-grass under certification, and next year mother
sced will become available to farmers.
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Breeding iy being continued with different types of this rye-grass. These are heing

studied as single plants and under sward conditions.  Some 9,500 single plants from
controlied pollinations are under study. Jomparisons under pasture conditions of rarious

hred tvpes ave heing made at Palmerston North, Marton, and Lincoln.

Western Wolths Riye-grass—There is a need, particularly in the South Island, for a
Western Wolths type of rye-grass—i.e., an annual rye-grass whieh, when antumn-sown, will
produce a greater bulk of feed in the autumn, winter, and spring than will Ttalian rye-
arass.  Although sced is sold on the New Zealand market as Western Wolths, the great
majority of the lines are Ttalian rye-grass or types of Talse perenmial rye-grass. As a
preliminary to the hreeding of a true Western Wolths line, a survey was made of 104 New
Vealand lines deseribed as Western Wolths,  Only one of these proved to he predominantly
of (he true Western Wolths type.  This line, together with ten others obtained from Great
Britain through the New Zealand Scientific Liaison Officer, will he used to provide single
plants as a basis for selection and breeding.

Cocksfool-— A two-year study of some 10,000 single plants from New Zealand and
ovorseas lines has been completed, and mass selections have been made of three different
types which will be used for comparative tests as single plants and in plots.  Sced has also
heen obtained from 290 plants and will be planted out as single plants to provide initial
progeny fests of the selected plants.

Pimothyy—Thirty-two pounds of nucleus-stock seed have heen obtained this season.
Some 2,500 single plants obtained by hybridization of different strains are under study in
the field.

White Clover—The nuecleus-stock area this scason yiclded 1711b. of geed. No further
hreeding-work is at present being undertaken with white clover, the strain produced being,
it anything, already on the aggressive side, particularly under high soil fertility conditions.

Iigh and Low Cyanogenetic Glucoside White Clovers—Two experimental lines of white
clover have been hred—one is H0 per cent. higher in the glucoside than pedigree type |
white elover, and the other contains no glucoside, and on these, grazing trialy have been
condueted. No deleterious cffect has been noted on sheep orazed solely on the high-
olucoside clover.  Palatability trialy with these clovers are also being carried out, but have
not vet heen completed. :

Montgomery Red Clover—A\ further nucleus isolation has been made this season. The
nueleus-stoek area yielded 707 1b. of seed for inercase.

Broud Red Clover—Three hundred and fifty pounds of seed have heen obtained from
the nueleus-stoek area. Some 7,000 single plants from controlled pollinations are under
observation in the field. The study of 3,500 single plants obtained by hybridization of
hroad and Montgomery red clover has indicated distinet possibilitics of obtaining a highly-
productive persistent red clover from hybrids between these two types.

QIRAIN-TESTING AND NUCLEUS-SEED I’RODUCTION

Plot-testing for Certification.—Plol tests were completed on 2,500 plots sown in 1942,
Samples for testing continue o inercase, and this yecar sowings of 3,600 plots show a
10-per-cent. inercase on those ol the previous year.

Ficld Trials—Ticld trials of improved strains have been laid down at Waitoa, Lievin,
Palmerston North, Marton, Rangiora, Kirwee, Methven, and Waitaki, and data have been
colleeted on these and existing trials.

Trials in Great Britain—Iavourable reports of New Zealand strains of grass and clover
seeds are being reecived from pasture trials in Great Britain. In most cases New Zealand
strains are equal to ov superior to Knglish or Continental strains. Lurther seed has been
despatehed for a continuation of these {rials.

Nuclews-seed Production.—Although the scason was very late for the grass-sceds, favour-
able elimatie conditions during havvesting resulted in good yields. Ixeellent conditions
prevailed for the clover crops, and excellent yields were obtained. The establishment of
additional nueleus-stoek arcas at the Agronomy Division has resulted in the requirements of
the Department of Agriculture being met for all grass and clover seeds.

Feup EcoLoay

Work in this seetion has continued on last year’s lines, with an additional trial to test
short-rotation rye-grass types. The trvial aims to test persistency of Tour hybrid types and
to study the role of these for short- and long-rotation pastures alone and in combination
with perennial rye-grass. 1t is folt that the inclusion of long-lived hybrid ryc-grass strains
will enhanee palatability, will give a longer seasonal spread of production, and will materially
assist grazing management. The above trials are being condueted under a technique that
permits return of stock residue proportional to the feed each plot has produeed.

The Influence of the Animal on Pasture Development —The trials laid down in 1941
have been continued, and continue to show marked influenee of animal residues not only in
total vield but also in relation to hotanical composition, the variations in ryec-grass being
very marked in relation to clover. The somewhat more lenient grazing adopted this year
has given a marked inerease in cocksfoot. The following table sets out the total dry-matter
and relative vields of the four treatments over the three ecomplete years the trial has run:—

YieLos oF Dry Marrer per Ackn (I8 PousDs), AND Runarive Froures.  (No veturn = 100)

i
- ‘ 1941, 1942, ‘ 1943,
Full return - .. .. } 17,082 . 188 15,915 — 132 J 12,104 == 126
No return .. . .. 10,791 1ou 12,016 = 100 09,578 ... 100
Urine reburn 12,544 - 116 14,272 = 1Y 11,114 - 116

Dung return . - | 120973 — 115 | 1473120 | 11,000 . 115
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The poor autumn recovery, cold wet winter and culy spring, together with the carly
dry smnmer, will partly aceount for the lower yields in 1943

Nutnlwna[ Block, Masscy Agricultural Colleye~-Yield and botanical composition of
this trial have been kept up to date.  During the paslt year a mueh better corvelation has
been obtained hetween stoek carried per acre and dry matier of pasture produced, but the
difficulties o accurate measurements and the running of pasture and animal trials together
still present great problems. Relative yields of diry matter per acre over the past year are
as follows :—

SrealN TRiAL MANURIAL TriAL

|
(Pedigeee |- Pedigree - 100) J (I ewt. super. — 100
Ledigree rye-grass -] pedigree white clover .. 100 1L ewt, super, .. .. .. .. 100
Pedigree rye-grass | low IICN white clover .. 103 | 4 ewl, super. .. .. .. .. = 108
Pedigree rye-grass -|- Mother seed white clover. 2| 4 ewtl shg L. .. .. .- .. 102
Mother seed rye-grass -+ Mother seed white (:luvu L3 | 4+ ewt, super. - ime .. .. .. 108
Mother seed ryc-grass - pedigree white clover. . 1G9 | 4 ewt. super, -0 lime (- potash .. .. 1t

Botanical analyses 101' all treatments and also individual paddocks were continued and
considerable improvement is noted, wherveas cighteen months ago Poa frivialis and Pow anna
were becoming dominant,  An nnprovunmnl.- in grazing technique has broughl about a
gradual return to the more desirable rye-white sward.

Silage.-Silage work has continaed. During the winter the material ensiled the
previous spring was veweighed and dry-matter losses in various treatments determined.
These are as follows:—

Loss of bry Matier ensiled,
Per Cend.
Addition of molasses .. .. .. .. R
Sulphuric acid

ATV (hydrochlorie mul \u||>11uu< .\ud)
Control . .

The acid silage proved (llﬂlbllH to lu d to stod Lime was Jdd(‘d to reduce the acidity,
but although this was well mixed it did not dissolve rapidly enough, and this, with Imndlm“
between pit and paddock, resulted in 1he silage arriving in the paddock in a condition that
proved unpalatable. This year a more soluble Torin of soda-lime mixture is o be used,
and better results are expeeted.

During the present scason work has been continued on the same seale in order to
confirm ])](\l()ﬂ\ seasons’ vesulls, and V(mous methods are being tried e‘q)onmvnmlly 10
reduce losses in dry matter.

Exudate has been collected from all pits and stacks, pll having been determined at
intervals.  Digestibility tidals were earvied out on the material ensiled, and further trials
will bhe made on the resullant silage.

Botanical Analyses—Samples are still being received from all parts of the country, and
trials both on the Station and elsewhere benefit from this service.

bh,m/ rolation Trial, Conway Aree~—Sinee the last report, trials of various ryc-grasses
and elovers have been sta,l.t(_sd. The technique of proportional return has been followed,
this nmthod enabling several types of pasture to be measuved within the one enclosure
without transferenece of fertility, yet being grazed hy and receiving trampling from sheep.
The method briefly is to colleet all animal residue from the grazing sheep and return to the
plots the same proportion as the dry matter yielded by that plol.  The trial has not vel
been in operation long enough to give conclusive results.

AERODROME-TURE PRODUCTION

There bas been no slackening of the acrodrome grassing and turf work during the pas
vear. The officers engaged on this work have been ('unlmuously craployved in an advisory
capacity and at times have given full-time supervision {o certain undertakings.  Several
new arcas have been sown to grass, and existing {lyine-ficlds have been given appropriate
treatments to maintain or improve them. Some 7,500 acres are now under acrodrome in
New Zealand.  Acrodrome-maintenancee has consisted of (1) oversowing with grass-sced as
necessary, having regard to all ceologieal factors; (2) appropriate top-dressing with artificial
fertilizers; (3) improvement ol surface drainage; (4) proper manag‘emult of grass turfs
by mowing; and (5) chemical spray treatments of the turls to define dlld]]l“ areas for
pupil pilots.

Proper turf-management on acrodromes will he possible now that adequate mowers have
been made available through recent importations. A more rapid building up of a tough,
hard-wearing turf ean be expecefed now that grass growth can be properly controlled.

The phosphate status of the soils on many acrodromes has been raised to a satisfactory
standard, and considerable ceonomics in phosphate lertilizer for  acrodromes is assured.
Nitrogenous fertilizer, mainly as sulphate of ammonia, is still required in large quantitics,
although the rate and frequencey of application has been reduced on cerlain acrodromes
where a satisfactory turf ;md a suitable soil condition has heen eveated through the carlier
use of heavy dpphcatmm of sulphate of ammonia.  Very satisfactory progress has been
made in grassing fields having soils which are peculiar in character and unsuited to any
of the grasses nolmalh nsed in agriculture or turt work.

A conference of the Royal New Zealand Al Foree and Public Works Department
personnel engaged in aerodrome-maintenance was held during the year at Palmerston North,

(FENERAL

Greenkeeping Rescorch.-—This work has continued, and arising out of it has come the
call for additional adviee on turf-maintenance.  The extension of the work under praectical
playing conditions on some howling and eroquet greens in Palmerston  North  has
demonstrated the value of the information gleaned from the rveseareh turf plots at
Hokowhitu. Resistance of turf to play, h(n\'over, «an ohly be measured underr actual playing
conditions, and there are yet many problems for study under such practical playing
conditions. One of the outstanding problems is the question of soil strueture and the
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relation of a physical condition in the soil that permits of a uniform water-holding capacity,
the correct blending of topsoil and subsoil, and the elimination of deep layers of fibrous
matcerials that tend to accumulate unduly over the vears where acid-promoting manures are
used.  The incorporation into this fibrous material of sand and similar leht, friable topsoil
has intensified the burning-out and drying-out of many oreens duving the present dry
summer. Weed greens, particularly among bowlers, tend to inerease in popularvity, bhut it
is difficult, to arrive at a safisfactory conclugion regarding these weed greens owing to the
lack of definite ceological measurement as to their persisteney and spread.  After the war
there is bound 1o he a big demand for playing-greens, and the problems associated with the
laying-down and maintenanece of these arve still far from solved.  Partieularly diffieult ig the
reconditioning of old-established greens where the physical conditions of the soil have become
entively unsuited to the growing of a grass or weed sward wherever copious watering is not
permitied.

Vegelable-prodaction. — Crops continue 1o be produecd for the dehydration of vegetable
work by the Clhiemieal Laboratory.

Nubstadions. - For some time work has been condueted at Lineoln in ovder that pasture
types seleeted at Palmerston North might he thorouehly tested under the drier arable
conditions of Canterbury. In the past it has not heen possible 1o use the animal for trials
under grazing conditions, hut i is hoped to extend the Faeilities so thai this may he done
in future.

The possibility of establishing additional substations located in Southland and North
Auckland is also heing explored, in order to ensire that types developed at Palmerston
North arve snifable for the wide range of elimatic and farming conditions existing in these
areas,

PLANT DISEASES DIVISION, OWALRAKA, AUCKLAND
Director: Dr. G. H. CUNNINGHAM
I. PraNT Disgases INVESTIGATIONS

(1) Cereal Diseases—Corn car-worm  (Heliothes armigere) : This introduced pest is
beeoming inercasingly troublesome to maizeerowers, sinee it enfers the cob and damages the
apex of the husk. A series of experiments was run with a view {o working out an ceonomic
means of control, infestation being reduced, in one trial, from 15 per eent. in the eheeks to
9 per cent.

(2) Legume Diseases—-Two fTurther (rials have been made to ascertain the reelative
resistance to bactervial-wilt, anthraenose, and mosaie of some cightv-three lines of beuns.
Results, in general, confirm those previously secured- namely, that vimner varvieties are
resistant 1o all three diseases; the Burnley seleetions of Canadian Wonder and Dun freneh
beans are highly resistant to baeterial-wilt and mosaie, though the former is suseeptible to
anthracenose; white-seeded varieties are highly redistant (o bacterial-wilt; and Black Prinee,
Blue Pod, Wood’s Centenary, Dun, and Zulu King varieties are moderately resistant to all
three diseases.  For production of green heans the runner vavieties are the most highly
resistant to grow.,

(3) Linen-flux Diseuses—A detailed survey was made of all crops grown in the four
South Canterbury factory arveas of (eraldine, Washdyke, Makikihi, and Fairlie.  Owing to
the unusually dry scason, discases were found to he of minor importanee, save in a few
crops.  Browning (Polyspora ling) was found in one erop only, whereas in previous scasons
it was widely distributed. A speeies of Phomae was isolated from plants in three erops,
assoeialed with a canker near the base of the stem. Rust (Melempsora lint) was present
in all erops to a slight extent, but caused moderate or severe infeetion only in a few late-
sown ones. It was found to be common also on the introduced Linum marginale.

A series of thivty-cight erosses and strainsg of linen flax produced by the Agronomy
Division are being tested for resistance to hrowning.

(4) Frugl-tree Discases.  (See Kruil Rescareh report, p. 12).

(5) Small-fruit Diseases.—Tomato Teaf-mould (Cladosporium fulvun) : Ifurther guan-
tities of sced of the resistant tomato Vetomold have been collected and distributed to growers
throughout the Dominion. In some localities during the past season individual plants of
this variety have been found infeeted with the leaf-mould organism, indicating that a strain
of the latter to which Vetomold is not resistant has made an appearance.  Consequently,
work has been commenced with a view to producing K. plants resistant to both strains.
Work of a similar nature is in progress to prodice a leaf-mould-resistant. dwarf tomato
variety.

Fig Mosaic: Positive {ransmissions were obtained by budding and grafting, demon-
strating the presence of this virus in figs in New Zealand. 1t closely resembles one recorded
from the United States of Ameriea.

Trease-spot of Passion Fruits: Further work on control of this disease has heen under-
taken, adequate control bheing sceured with Bordeaux 3-4-50 sprays applied during the
autumn months, provided vines are pruned and trained on wires,

Ragpberry Cane-spot and Seploria-spot:  ield spraying trials were continued in a
commereial garden at Riwaka, Nelson. Canes were eleaner, brighter in colour, and foliage
more healthy in Bordeaux-sprayed plots.  Bud-moth infeetion was redueed from 44 per eent.
in eheck plots to 8 per cent. in those sprayed with lead arsenate.

(6) Vegetable Discases.—Carrot Rust-fly:  Field-work has heen  continued on  the
seasonal eyele of this pest, mechanieal traps being employed to indicate the abundanee of
adults throughout the year. Results show the presenee of three distinet generations, with a
partial tourth in cavly April.

Work is being continned on cffeets of naphthalene dusts for control of the pest, results
showing a marked yeduetion in the percentage of infestation when frequent applieations are
made.

Lettnee Ring-spot (Marssonana panalloniana) : Applications of Bordeaux mixture and
Cuprox materially reduced infeetion on winter-grown lettuee; yields were considerahly
inercased.
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Onion Downy-mildew: Concentrated Bordeaux sprays gave a significant increase in
vield of 18 per cent. over checks, but did not prevent infection from spreading to the
sprayed from unsprayed plots.

Onion Thrips: Nicotine sulphate only slightly veduced infestation, and tartar emetic
gave somewhat better results.

Tomato Late-blight: Cuprox has again proved superior to Bordeaux as a spray. It
had much less damaging offeets on plants, resulting in inercased yields, and gave adequate
control of late-blight.

(fabbage Pests: Work has been continued on treatment ol cabbages for control of white
butterfly, diamond-back moth, and aphides. Derris dust has proved equal to nicotine-
sulphate/lead-arsenate sprays for control of white butterfly and diamond-back moth, hut
inferior in control of aphis.  Promising vesults were seeured with derris dust impregnated
with nicotine,

Soft-rot ol Vegetables: Rxtensive losses have ocenrred in cabhages, cauliflowers, swedes,
turnips, and carrots produced by the Serviees” vegetable-production projeets. Investigation
showed bacterial soft-rot organisms to be the main canse of wastage, and preliminavy trials
have demonstirated how sueh losses may be substantially vedueed,

Dry-rot of Swedes: Wive lines of New-Zealand-grown swede-seed were tested  for
presence of Phoma lingan.  Only one sample showed infeetion to a slight extent—-0-1 per
eent.

(7) Diseases of Medicinal Planls—A survey was made of diseases attacking medicinal
plants being grown by the Botany Division at Lower Hutt. [t was found that many had
spread from adjoining market gardens, or the soil which had previously heen used for
market-gardening.

A virus disease attacking henbane has been studied and found to be unrecorded overseas.

11, Prant PROTRCTION

Therapewlant Testing.-- Routine eheck tests have heen made  with samples of  lead
avsenate and lime sulphur.  All eertificd brands have been found to comply with certification
standards. Owing to short supplies from overscas, it has been necessary to allow import of
lead-arsenate paste which does not eomply with the standard set for lead-arsenate powders.
Farther, some slight modifieation has been made necessary by war conditions in the standard
for oil emulsions.

Little further progress has heen made in the general technique of hiological testing
owing to labour scaveity.

A high degree of disease control, and marked improvement in plant growth, was seeured
in small-seale trials in elasshouse soils when chloropierin was nsed as a soil thevapentant
for control of nematodes and soil fungi.

Spergon was compared with several copper compounds as a geed dust for control of
pre-emergence damping-off.  There was no significant difference between freatments and
cheeks, thongh a higher percentage germination was sceurcd with Spergon and Cuprocide
at 24 oz per bushel than with the other produets tested.

To yeduce damage in stored beans caused by Brachus oblectus, a New Zealand earth
has heen employed in place of hydrated lime and other inert materials commonly employed.
This kaolin vave adequate control at a concentration of 1 per eent., as against the H0-per-
cont. dosages neeessary with those other produets commonly used.

TTT. TMBER PRESERVATION

(See Duilding Research report, p. )

IV. PoMOLOGY INVESTIGATIONS
(See Tenit Rescareh report, p. 12.)

V. MISCELLANROUS

Lucerne Cultwre—Cultures suffieient to inoeulate 169,500 1b. of sced have been supplied
to 1,450 famers, a substantial inerease of 20,000 1h. over any previous scason’s supply.

(ilasshouse irials of six strains of the nodule organism taken from different parts of
New Zealand showed slight differences in effectiveness.  The present strain being supplied
to furmers is as cfficient as any of those tested.

Clover Cultures—Iicld trials at Owairaka of several strains of clover-nodule organisms
confirmed results sceured in the glasshouses that marked differences exist in cffeetiveness of
straing of nodule bacteria.

Rotproofing of Fabrics—Work has been commeneced on methods for proofing canvas
fabries, cordage, &e., against destruction by mould fungi. Several species of Tungi have
heen isolated, and means are heing cvolved for testing various therapeutants.

Pyrethrum.—Samples of flowers harvested this past season showed a higher pereentage
of pyrethrin than those of the past two vears. DPlants have been raised from cuttings and
despatched to the Botany Division for developmental work. Sced from both high-yiclding
lines produced by the Division has heen forwarded to those interested in commercial
production.

New Records of Diseases and Pests—During the year the following additional disecases
were identified : Entyloma calendulae on marigold; Cylindrosporium concentyicum on eaunli-
flower; Peronospora obovala on spurrey; Ramularia primulee on polvanthus; Peronospora
parasttica. on twin eress; Bacterium pruni on peach; and fig-mosaic on cultivated fig.

Two new pests were also identified. A Seolytid hectle, regarded as a serious pest of
forest trees in California, Phlocosinus cupressi, on Cupressus lawsoniana; and a puest ol
vegetables and small fruits, Otiorrhynchus ovatus.
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SUGAR-BEET RESTARCH SECTLION
Resenreh Officer: Dy, O, 1L I'RANKEI,

Sugar-beet Crop, 1943—15. - Growth on the new experimental area at Tai Tapu, 24 acres
in gize, was very hd,(,l.sfd(?t()l). The average weight ol roots tested was 1,108 grams, against
809 grams in 1942, and the estimated yield of topped beets was about 20 tons per aere,
against 12 tons to 13 tons in the preceding year. Mean sugar pereentage was about the
same in both ycars—17-5 per cent. The total number of sugar tests made was 24,183,
involving over 35,000 heets.

Of the thirty-four pl'og(mivs of selected beets under fest, six were significantly superior
in sugar yield to the level of 105 per cent. of Kleinwanzlehen . In a variety tvial of
eleven varieties, including American and Canadian lines, the standard (Klein 18) and
Schreiber 8.8, were significantly better than all other varieties.  The American lines are
specifically selected for resistanee to leaf-spat or virus, neither of which is a major factor
in New Zealand. New-Zealand-grown commereial seed, which was ineluded in the trial,
showed signs of natural hybridization with silver and spinach beets.

Need Beets—OF the 2,000 heets seleeted for further breeding, ncarly all produced
gatisfactory seed in 1944, They were planted out in ten locally-isolated eroups.  About
H00 beets, scleeted to produce commereial seed for feed beets, yielded about 140 1h. for
multiplieation.

Sugar-beet Crop, 19153—41—The same area as in the preceding year was used.  Four
trials were sown containing progenies of our own selections and a number of German and
American varieties.

Polyploidy—Work on the production of polyploid beets by eolehicine treatment of
seeds as well as of growing points has been eontinued.

SOIL SURVEY
Soil survey investigations are undertaken by the Soil Survey Division (Dr. 1. 1. Girange,
Dircetor) and by the Cawthron Institute (Sir Theodore Rigg, Dircetor).,

Soil  Swrvey Advisory Commitice—Sir Theodore Rige (Chairman), Mr. J. Bell,
Mr. F. R. Callaghan, Mr. P. Smallficld, Mr. A. H. Cockayne, Dr. I.. I. Grange (Sceretary).

The above Committee was set up during the year by the Couneil of Seientific and
Industrial Research to facilitate co-operation and co- ordination of the work of the Soil
Survey Division with that of other Divisions and Departments and to suggest avenues
along which soil research could be dirceted.

Sor. Survey DIVISION

General Survey, North [Islend.—The soil map of the North Island ig being corrected
and prepared for printing.

During the year the staff compiled from the soil data a fertility map of the North
Island on a scale of 4 miles to an inch. The classes identified arve as follows :—

Cluss I.—Level or undulating land, not too elevated, with deep soils and favourable
moisture conditions, and which arve, or can he, converted into high-quality
farming-land:

Class IT—Ploughable Iand which can be converted into only fair- or medium-
quality farming-land on account of some limiting factor to productivity—

Group (a): Soils in which moisture is a limiting factor;
Group (b): Soils in which some other factor such as texture, structure,
drainage, clevation, or depth of soil is a limiting factor.

Class 1T -—Ploughable land which has severe limitations to productivity and
reqiirves further investigation hefore development is attempted :

(lass 1V.—ITilly or steep land which will maintain grass pasture with Jittle or no
top-dressing.  Both {opsoil and subsoil are of high fertility and crosion is not
a serious problem:

Class V.—Hilly or steep land of moderate to low fertility. Light top-dressing is
required to maintain a cover of grass, and careful management is neeessary to
prevent serious erosion :

Class VI—1Iilly or steep land whiceh has severe limitations to utilization, such as
low fertility or crodibility.  This class is probably more suited to forest than
to grass.

From this table it ean be scen that there are three elasses of fertility on the casy
land and three on the hilly and steep land.  The ecasy land amounts to 30 per cent. of the
total arca ol the North Island. The map provides valuable data to those responsible for
the development of farming-land and in land-utilization problems generally.  One of the
hroad matters the fertility map raises is that the problem soils of Class VI oceupy about
half the area of the Island. Being so widespread, it is obvious that investigations should
soon he commeneed to aseertain what use should he made of this elass of land.

General Survey, South Island.—A soll map on a scale of 4 miles to an inch has heen
construeted of the distriet lying between the Conway and Rakaia rivers in Canterbury, of
the distriet between the Wither [lills (Blenheim) and the Awatere River, and of the
greater part of Southland.

Linen-flur Surveys—Mapping of soils in the Timaru-Geraldine area is well advaneed,
and the ficld ofﬁoer was able to co-operate with the Fields Division of the Department of
Agriculture in the seleetion of paddocks for the growing of linen flax during last scason.
Trurther mapping has been done in the linen-flax arcas in the Leeston and Rangiora distriets,

5—H.
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Acrodrome Surveys—The soils of all acrodvomes in New Zealand have now heen
examined to obtain information on theiv physical and chemieal properties.  This information
has been used by the Aerodromes Branch, Public Works Department, and the Crassiands
Division, Plant Rescareh Burceau in the scleetion, construetion, and mainfepancee ol many
of the airfields within New Zealand,

The main conclusions are

(i) Drainage is of paramount importance in the maintcnance of a firm and
stable surface under all c¢limatic conditions.  Drainage properties, there-
fore, are an essential eonsideration in the seleetion and construction of
airfields :

(i1) Where the rate of pereolation is insufficient to remove water from the soil
surface layers, surface drainage must be installed. The most satisfactiory
draing for this purpose as shown by Public Works Department Arinis
are trenches filled 1o the surface with permeable material. Subsuriace
drainage alone is inadequate:

(iii) Tixeept in dry climates, where a shallow Tayer of topsoil i essential for the
conservation of moisture, the most satisfactory soil surface for grassed
airficlds is obtained from a soil of sandy loam texture in which topsoil
and subsoil are blended together in the surface 2in. or 3 in. and there is
no topsoil helow this depth.  For drainage purposes the hest subsoil s
sand :

(iv) The turf developed under a mixture of hrown-top and Chewing's [escue,
whieh the Grasslands Division hay shown provides the best grass surface
for airficlds in New Zealand, requirves soil conditions of s‘rmng aecidity, low
lime eontent, and a ])lonhhﬂ supply of nitrogen, phosphate, and moisture.

Soil Evosion.—The soil-crosion maps prepared from the survey of the high country of
the South Island have been supplied 1o the distriet committees of the Soil Conservation
Couneil and the information obtained from the surveys explained.

Plots several acres in extent, have been feneed on Molesworth (Awatere Valley), Te
Akatarewa (Waitaki Valley), and Mount ldwards (near Lake Tekapo). In conjunction
with the ]ot:my Division, experiments are being eondueted on these plots (o devise methods
of minimizing soil loss.

Pot Experiments—Preliminary trials with indieator plants have shown Virginia stock
(Malcomaia: maritima) to be an exeellent lime indieator, and eatehfly (Silewe gallica),
staggerweed (Stachys arvensis), cudweed (Guaphalivm sp.), catsear (Hypochaeris radicata)
and cornflour (Cenfaurea cyanus) good phosplmtc indicators.  These plants are especially
suitable as indicators, because under adverse conditions there is continuous slow erowth of
tiny plants.  This means a wide range of growth response ean he obtained and allows of
several classes to evaluate response. Virginia stoek can absorh a high amount of Time.
When growth is poor, ﬂlc lime content ol the plant is 1+4 per cent.—an amount equal fo
that of good pastures is added to the pots in which the stock is erowing
the percentage of lime in the })l«ml\ inereases to as much as 56 per eent.  Our main soil
types have been tested with Virginia stoek and some disagreement with ehemical analyses
obtained. These anomalies will he investigated 1o see whether they are due to a deficieney
of soil clements or to some shorteoming in the chemical methods.

A trial was made of suckling clover to find the changes in nutrients with the addition
of fertilizers. These conditions arose as a result of these experiments:—

(i) On soils of low fertility the applieation of lime plus phosphate inereased lime
from 1-1 per eent. to 1-7 per cent. and phosphate from 05 per eent. o
0-8 per cent. in the clover:

(i) On some soils of moderate fertility the Time eontent of the plants is 1:7 per
cent. and the phosphate 0-6 per cent., and is not inercased hy top-dressing
with fertilizers containing these clements.

(iii) On some soils of low fertility the application of lime alone depresses {he
phosphate from 0-H per cent. 1o 0-3 per cent.

Trom this it can be seen that nutrient eontent must be taken into account in assessing
response of suckling elover 1o top-dressing.  Further experiments on similar lines are now
laid down on the same soils with suekling elover, rye-grass, and white clover 1o aseertain
whether the uptake of nutrients by rye-grass and white clover is similar to that for suckling
clover.

Fluorine Survey.—Iistimations of luorine in soils are heing undertaken at the requoest
of the Nutrition Committee of {he Health Dcp(utmvnt which is interested in the elaim that
fluorine controls the ineidence of dental earies.

Sotl Mechanics—The survey of soils to determine their suitability for soil cement as
. surface for runways, roads, &e., hag heen completed and an aceount written for publieation,
Several types of soil have been np(ut(d as suitable,

Appropriate tests of materials available for the proposed Nihotupu (Auckland) carth-
dam were made.

With the Railways Department tests were carried out to estimate the probable setile-
ment of picrs of the proposed Waltham Road (C hn\t(‘lmrch) overbridge.

Muds suitable for use in drilling were surveyed in the (ishorne (ll,strlcl.

Likely shrinkage and expansions in tunncls for fuel storage were estimated.

Tests to provide data for ealeulation of pressure against a retaining-wall were made.

A shrinkage problem in connecetion with pottery clay was investigated.

Failure of existing bitumen aprons on acrodromes has heen investigated, and shown to
be due to the faet that soil conditions are sueh that shear streneth of the soils is insufficient
to carry loads {ransmitted 1o if.

Miscellancows —Chemieal reports have been supplied on the progress of reelamation of
Kaipara Ilarhour soils.

Analyses have been made of soils for the growing of vegetables hoth in New Zealand
and on Pacifie islands,
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A report has heen made on Kerikeri eitrus soils.

Quick methods of estimation of molsture in seeds, tobaceo, and linen flax have been
developed.

CAWTHRON INSTITUTE

Soil Sureey—Soilsurvey work has again heen curtailed owing to the absenee of
several members off the staff with the Armed Iforees.  Soil maps for the Moutere Valley
have been completed, and special maps showing the elassification of the soils for the eulture
of flue-cured tobaceo have heen prepared and copies made available to the tobaceo companies
and the Dircetor of the Tobaceo Rescarch Station.

During the spring of 1943 a detailed soil survey of the alluvial soils of the Waimea
Plains was commenced. The soil mapping on the A])pl(*l)\—Bntrhiwm*r scetion has been
completed, and soil maps covering 7,710 acres will shortly be available.  When assessed from
the point of view of suitability for fluc-cured tobaceo, 2,096 acres come within the first three
arades of tobaceo soils.

The following table shows the acreages and grading ol soils suitable for flue-cured
tobacco in the dlslmcts Wlll(‘h have so far been subject to detailed soil mapping:

Locality. ‘ S(»ill(i.ruup ané;f‘uup ‘ Soil :(:.:l-r,”“l. 1 Total,

} S l R ‘ -

Acres, Acres. Acres. | Acres,

Motucka—Riwaka—Sandy Bay .. .. 1,324 1,279 Y 3,176

Moutere Valley-—Jubilee Br ulg(* to llt)l(l‘mav 5 Rud(l .. .. .. 156 .. 156

Moutere Valle y~]|0l(l away’s Road to head ol valley .. .. .. 658 340 998

Motueka River Valley .. . . .. .. G633 606 372 1,611

Orinoco~Ngatimoti .. .. .. .. .. 13 45 G0 118

Waiwkero .. . .. . .. .. .. 20 . 20

Dovedale~"Thorpe .. .. .. .. L5 174 488 677

Wainea Plains—A pploby to Hutrht\mtu .. .. .. 35 840 1,3.15 2, 100
e

2,020 J 778 3, ()L)b | 8,856

Acreage ab present in tobueco, hops, and orchard .. .. 1,128 1, l7l 350 2,649

*Noil group 1 ine lll(l(’\ Imv and medinm sands and sandy lowms of '-mul depih and satistaetory drainage. F \ul] croup 2 includes
cravelly sands, sandy loams, and silt loan on sand or gravel where duvth ix les ctory than group 1. I soil group 3 includes
soils of satisfae hrl\ {exture hut of aencral shallow dept Hoand like Iy to be adversels cted in dry seasons unless irrigation water is available

Lond Utilization—.\ land-utilization map covering the Appleby-Brightwater seetion of
the Waimea Plains has heen prepared. Most of the land is devoted to avable farming, hut
considerable areas ol canning peas, tomatoes, and a small area of tobacco ave growu.

Owing to lack ol staff it bas not heen possible to revise the tobacco maps for the Nelson
Distriet, but a study of the acrcages supplied by the Tohaceo Board shows that there has
heen an inerease of 145 aeres of tohacceo over the 194243 scason. The inercase in acreage
iy mainly in the Motacka Valley, Dovedale and Thorpe distriets, and Ngatimoti and Orinoco
valleys.

Chemical Work—The voutine examination of soil samples colleeted during the soil
surveys of the Moutere Valley and the Waimea Plains has procceded steadily.  Further
work has been done on the effeet of steam sterilization on the plant-food content of Nelson
temato soil.  Samples of soil for ammonia and nitrate determinations were taken regularly
from both unsterilized and sterilized plots in the Cawthron tomato-house. The results from
the past season confirm those of the previous year in showing a very large increase of
ammonia hitrogen on the steam-sierilized plot. In the steamed soil the ammonia figuves
slowly inereased from 20 p.p.n. to 60 p.p.m. on the 20th September. In the unstomlucd
oil (he ammonia nitrogen inereased from 20 p.p.m. to 30 p.p.m. on the 17th August, but
then fell 1o 25 p.p.m. on the 20th September,

TOBACCO RESEARCH

Aduvisory Committee.—Sir Theodore Rige (Chairman), Messrs. 1 R. Callaghan, L. J.
Schmitt, W. D. Dallas, N. J. Adamson, 1. 1., Wise, (! C. Nash, K. M. Hunt, I'. A, Hamilton,
B. T. Rowling, J. 18, Balek, R. Thomson, and B. Jenkins.

During the p(:st yvear [our meetings of the Tobaceo Rescarch Committee have bheen
held to consider reports of officers conneeted with the tobacco research programme, and to
advise on poliey matters conneeted with the development ol the Tobacco Rescarch Station.

Notwithstauding the bad scason, the yield of tobacco should approximate closely to that
ol last season, but the guality will [)r(ﬂmhly he somewhat Tower. The erop in the 1942-43
seasonl was particularly good, amounting to 14,295 1b. from 14 acres.  The quality was good,
an average price of 2¢. 4d. per pound l)un(r realized.

Ax in former yvears, the tobaceo researeh work has heen carried out jointly by the staff
at the Researeh Station and by officers of the Cawthron Institute. Work at the Research
Station has consisted of fertilizer studies involving both  quantitative and  qualitative
estimations of fertilizer applications, seed-production {rials, variety trials, and mosaic
investigations. At the Cawthron TInstitute the work has included tobacco discase surveys,
mosale investigations, and ¢ 1(miu‘11 studies dealing with the intake of plant nutrients, the
chemical composition of cured leaf, and nicotine extraction from \\d,sto tobaceo l(\ll In
addition, good progress has heen made with the soil survey of tobaeco lands on the Waimea
Plains.

IPiRriAzER S XPRRIMENTS

Pertilizer results from the 194243 season may be summarized as follows

Where the standard Certilizer was applied In varving quantities, 1,200 Ih. per acre again
appeared to be the optimum amount.  Inereasing the quantity of nitrogen in the fertilizer
gave inereased growth with somewhat delayed matuvity.  Extra potash resulted in smoother
leat. Tohaceo alter vats showed little difference from fobaceo in continuous cropping.  The
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offect of nitrogen from different sources was in striking eontrast. to the results from the
gsame treatments last scason.  This season during the dry spell those plots recciving the
readily-available forms of nitrogen made the hest growth, while those receiving only organice
forms were slow and backward. In the method of application it appeared as i all the
fertilizer in side bands resulted in too slow a start, and that a proportion of the fertilizer
should be within casy reach of the root systen.

Inrane or Praxt NurrientTs sy Tonacco

The chemical data for tobacco plants of the 1942-43 season showed that in the toppings
the dry matter was rieh in all constituents detertmined, especially in potash and nitrogen,
which reached 506 per cent. and 3-31 per cent. respeetively.  Ripe leaves were higher in
lime, potash, and phosphorie acid, but lower in nitrogen than neighbouring nearly ripe
leaves. As sampling progressed, leaves being taken higher and higher up the plant, the
vipe leaves became incereasingly vicher in nitrogen but lower in potash content. The stalk
was relatively poorly supplied with all constituents determined,

On an aere basis the plants at the time harvesting bhegan had absorbed 36 1h, CaQ, 9 1h.
MeO, 121h. PO, 69 1h. K.0, and 271h. N0 Purther absorption veeurred as the remaining
leaves developed and reached maturity.  BEven in the stalks, absorption of nutrient appeared
to continue until the end of the season.

In the 1943—44 season observations were commeneed earlier than in the 1942—43 scason,
but a similar procedure of harvesting sample material was adopted as had heen used in the
former scason. Dry weather restricted growth in the carlier part of the scason, and
irrigation was resorted to; later on rain came, with the result that excellent final growth
developed in the expeiimental arca.  The plants were larger in 1943-44 than in the previous
scason, bul the increase in dry malter resided mainly in the stalks of the plants. The
following data show the rapid development of dry matter that occurred in the five weeks
preceding the beginuning of the harvesting perviod (expressed in pounds of dry matter per
aere) —

bate of Sampling. } Leaves, ‘ Slalks. ‘ Whole Plant.
r |
13th January, 1944, . o SO0 ; 194 999
256h Janwry, 1941 ek e ‘ 1478
2nd February, 1944 o 1237 iy . 1991
15th February, 1944 . ‘ 1612 ‘ 1377 [ 2089
|

Magnpsiom Derrcien ey
The value of finely-ground dolomite and magnesite for the control of magnesiun
deficieney in tobacco has heen tested in the 194344 season.  Owing lo seasonal conditions,
magnesium-deficieney symptoms were ill-defined on all” plots, so no conclusions could be
drawn concerning the relative value of these magnesivin compounds for the control of
* sand-drown.”

BxprriMeENTs 1IN Ramsing ToBACCO SEEDLINGS

Although the main object of the sced-bed experiments was to study the effect of soil
{reatment on inecidence of mosaie in the field, a good deal of valuable information concerning
the raising of tobacco seedlings was obtained. Probably owing to the very wel conditions
which prevailed in the carly spring, fertilizer applications in the seedling heds did not
produce the striking differences in growth that were noticeable in the previous season. In
general, however, the same trends were obscrved as in the previous season.  On the sandy
goils of the Rescarch Station, using steam-sterilized soil, mixed fertilizer at the rate of
1 1b. per square yard of scedling hed gave optimum results.  When the proportion of organie
constituents was inereased in the mixed fertilizer, a retardation of germination of tobaceo-
seeds was noticed. The elimination of nitrogen from the fertilizer mixture scriously
retarded the growth of plants. A noticeable feature of the sced-bed experiments was the
association of more sturdy and hetter-rooted plants with reduced rates of sceding in the beds.

MosATe INVESTIGATIONS

Ofticers of the Research Station and the Cawthron Institute co-operated in the conduet
of an extended programme of mosaic investigations covering the use of fertilizers in the
seed-heds, the effeet of fertilizers under field conditions on the incidenee of mosaie, the
transmission of mosaie through handling of plants, and the value of milk and tannin sprays
for the prevention of mosaice distribution.

(i) Secd-bed Experiments.—The most important experiments dealt with the effect of
different treatments in the tobacco seedling beds on the final incidenee of mosaie in the field.
The results from this cxperiment confirm those of previous years in indicating again the
greater freedom from mosaic of bed-sown plants as against pricked-out seedlings.  In
addition, the results indicate that the use of fertilizers at rates exceeding 4 1b. per square
vard is frequently assoeiated with higher percentages of mosaic when the seedlings are
transplanted to the field.  The lowest ineidence of mosaic was associated with the fertilizer
which contained no nitrogen at all. The highest incidence of mosaic was associated with
the prieked-out plants where 11b. of mixad fertilizer had been used per syuare yard,

(it) Field Studics of Mosaic Incidence—~Mosaie results from manurial experiments have
not given any very significant differences.  Inercasing the mixed fertilizer from 800 1h. to
1,400 Th, per aerve has made relatively little difference to the initial percentages of mosaic
in the tobacco plants.  When the proportion of nitrogen in the ficld dressings has been
inereased from 2 per cent. to 5 per cent. nitrogen, no significant difference in the amount
of initial mosaic was found. The pulling and removal of tobacco stalks did not result in
any apparent benefit in mosaic rednetion, nor was there any inercase in mosaie on continuous
tobaeco plots as compared with tobacco alternating regularly with oats,
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A valuable experiment showing the case with which mosaic can be transferred by
workers handling plants at different stages in the pulling and planting of secdlings in the
ficld was arranged at the Tobaceo Rescarch Station. The lollowing figures illustrate the
oreat importance of observing simple precautions in connection with the handling of plants.

Percentage Mosaic,
‘Lreatment, ) | T
9th Deceniber, ‘ 24th December.
Control (clean hands) .. .. .. .. .. 2.3 G-4
Plants pulled with infeeted hands .. . .. 59-0 68-5
Plants laid out with infected hands .. .. .. 635 45
Plants planted with infected hands .. .. .. 25-5 ‘ 345
Plants planted after infection by rolling four cigarettes .. 49-5 58-5
Plants planted after thorough washing of infected hands .. i-0 75

(iii) Vdlue of Mill and Tannin Sprays—The value of hoth milk and tannin sprays as
preventives of mosaie spread has heen tested.  In the seedling-bed experinents carried out
at the Cawlhron Institute the application of wmilk sprays conferred significant protection
against viras inlection via wounds. Where, however, the leaves were not bruised, the use
of a virus spray did not result in heavy infection of mosaie.

Both tannin and milk sprays at the Tobaceco Rescarch Station gave a significant
reduction in the amount of mosaic in {obaceo seedling heds where the number of plants
had previously been inoculated with mosaie virus.

l'urther experiments have dealt with the longevity of the virus in the soil and with
common weeds as possible carriers of tobaceo mosaie.  Results in the past season show that
mosaie virus can persist in infeeted soil for a period of at least four months after the
incorporation of infected tobacco trash. In eonncetion with the possibility of weeds acting
as earriers of tobacco mosaie, the resulis of the past scason indicate that only in one easc
(Solanum nigrum) is the weed likely to transmit tobacco mosaic.

OTHER ToBACCO DISEASES

Black Rool-rol—"This fungus discase was isolated for the first time during the past
season from stunted tobaceo plants taken from a commercial field at Dovedale.  Three
further cases of black root-rot infeetion were identified at Umukuri and Motucka.  In cach
case affected plants were situated in a restrieted avea of the properties.

This disease is severe in certain seasons in the United States of America and causes
u dwarfing of the plants. The roots arve infeeted, and unless very satisfactory growth
conditions oecur, the yield of tobaceo is greatly diminished. Unlesy vesistant vavieties of
tohaceo arc used, affeeted land must be spelled from tobacceo for a number of years.

Angular Leaf-spot.—This bacterial discase has been identified in both living and cured
tohaceo leaves.  Baeteria have been isolated and inoceulated into tobacco plants which have
civen positive results with all the baeterial strains isolated.  This discase causes a spotting
of the leal blade angular in outline, Heavy rain may eause distribution of the bacteria,
resulting in the coaleseenee of the spots, causing considerable damage to the leaf.

A survey was made during the season of fifty-three typical tobacco-fields covering every
important tobaceo-growing locality in the Nelson Distriet. In six cases heavy infection of
ancular leaf-spot was found, in six eases moderate infection, in Tourteen cases light infection,
and in twenty-seven cases the lobaceo was free from this discase. The survey shows that
angular leal spot had a fairly wide distribution already in all tohacco-growing localities,
with the exeeption of the Moutere Valley and Brachwm.

Verticillivm  Wilt—One case of Verticillium wilt in tobaceo has bheen identified in
Motucka. The property affected with this particular discase has shown an extension of
infection during the past season. This discase is not confined solely to tobacco, and persists
in the soil for several years. It will be necessary to rotate the land in selected crops for a
number of ycars.

Collar-rot—A number of chemicals, ineluding Semesan, red copper oxide, zine oxide,
copper sulphate, and formalin, were tested for the control of collar-rot in tobacco scedling
beds. Probably owing to the heavy artifieial infection of the beds with Seclerotined, no
chemical gave satisfactory control of this fungus.

SEED-PRODUCTION AND 1I’LANT-BREEDING

There has heen a continued demand by the manufacturers responsible for growers’
contracts for tobacco-sced produced at the Research Station. During the past scason 164 1h.
wore sold to the manufacturers, as against 17 Ib. in the previous scason.  The seed demanded
by the manufacturer is produced from once-tested single-plant scleetions from imported
seed.  Tobacco-seed, however, is also being raised at the Station in suecessive generations,
so that shortly a comparison will be possible hetween seed raised in New Zealand over a
number of years and seed once or twice removed from imported seed.

Plant-breeding work to obtain mosaie-vesistant varieties has been eontinued.  Ambalema
variety was used as the resistant parent, but some crosses have been made with Nicotiana
glutinosa, another resistant type. Of the Ambalema crosses, lwo in the second generation
segregated for resistance, and the resistant plants were then back-crossed to the flue-cured
parent.  Other crosses are in the fivst generation.

In view of the identification of Dblack root-rot in the Nelson Distriet, the ¢hief
commercial varicties of fluc-cured tobacco have been erossed with Little Duteh, a vesistant
¢igar variety.

Preliminary trials of fluc-cured varictics, Burley varicties, and cigar leaf have becn
carvied out at the Rescareh Station. The test with the flnc-cured varicties indicates that
the common commereial varieties grown in the distriet are among the hest in yield and are
of satisfactory quality.
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CHEMISTRY OF CURING

In 1943 three experiments to study ehanges occurring in {obaceo-curing were carried
out. These showed that appreciable losses of dry matter occurred in the colouring stage
of the curing operations, these being of the order of 10 per cent. {o 15 per cent. It is
interesting to note that the moisture content of the leaf remains practically constant during
the colouring stage. No further losses of dry matter oceurred in the Jater stages of curing.
Determinations of glucose, fructose, and sucrose on samples taken at different stages
indicated that in the colouring stage a large increase in glucose content and an appreciable
incerease in fructose content ocecurred. Later on a further small imercase in fructose content
was found, but it may be said that in the colouring stage the transformation of reserve
carbohydrates to reducing sugars was almost completed. At later stages of curing, changes
in reducing-sugar content were negligible.  Suerose throughout remained at a low figure.

Tn 1944 five curing experiments have heen carried out using material from plants in the
nutrient intake experiment. Kxcept for the first picking of sand leaves, the successive
harvests of leaves passing from- hottom to top of the plant are represented. Data for
changes in weight and moisture eontent of the leaves confirm the results of the previous
season. Chemical data for these trials will be available Tater.

NICOTINE RECOVERY,

A small-seale commercinl plant has been erected and used to extraet nieotine from
waste tobaeco.  Over 90 per cent. of the nieotine present has heen recovered.  Some
alteration of the plant is required, and when this has been done, continuous running will be
undertaken to obtain more information coneerning the eost of production of nicotine sulphate.

Soir, SurvEY 0oF ToBacco lANDS

Soil maps for the Moutere Valley have been completed, and copics showing  the
classifieation of the soil for flue-cured tobacco have heen prepared for the tobaceo companies.
A commencement has been made with a detailed soil survey off the Waimea Plains, and soil
mapping has been completed for the Appleby-Brightwater scetion.  Over 7,000 acres of
alluvial land have been mapped in the Waimea survey, and 2,096 acres of land are
texturally suited for flue-cured tobacco. A large proportion of this acreage, however, falls
into a soil group, which vrequires particular seasonal eonditions to give optimum yield of
{ohaceo. '

At the request of the Tobaceo Rescarch Committee, a report was prepaved on {he
amonnt of Iand whieh was likely 1o be available in the Nelson Distriet for the extension of
the flue-cured-tobacco industry.  Although the Wakeficld-Belgrove distriet and the Motupiko-
Tapawera distriets will require to be mapped, it was estimated that the total acrcage of
land which was texturally suitable for Hue-cured tobaceo was 10,000 acres.  After making
allowance for individual preferences of farmers and the rotation of erops, it was considered
that 5,000 acres per annum would be the probable limit of fluc-cured tobaceo in the Nelson
Distriet,

Owing to lack of staff, it has not heen possible to revise the tobaceo maps, but a study
of the acrcages kindly supplied by the Tobacco Bourd show the following changes:—

Loeality, ) 1 1983 Acreayges, l 1941 Acreazes,

Motueka-Riwaka (including Umukuri and Sandy Bay) ‘ 1,093} 1,6154
Motucka Vulley .. o | 451 476
Dovetail and 'Thorpe .. .. o 2974 i 2864
Ngatimoti and Orinoco .. .. . .. 135} 157
Stanley Brook and Tapawera 217 241
Wai-iti and Waimea .. .. 186 224
Moutere Valley, ineluding Mapua ‘ 100 1054

\‘ 2, 9604 3,105}

WHEAT RESEARCH INSTITUTE

Advisory Committee—Mr. R. J. Lyon (Chairman), Mr. . K. Boon, M. I R,
Callaghan, My, J. Carr, Mr. (i, Flectwood, My. J. 1%, Ifrew, Mr. R. K. Ireland, My, W. W,
Mutholland, Mr. J. . O’Connor, Mr. W. O. Rennie, Sir Theodore Rige, Mr. P. R. Talbot,
Mr. R. B. Tennent, Mr. A, L. Yarrow. Acting Chicf Exceutive Officer: Dr. O. H. Frankel.
Chief Chemist: Mr. E. W. Hullett.

Tn December, 1943, the Institute completed its third five-year term of serviece.  All the
interests who pay levies—wheatgrowers, millers, and bakers—as well as the grain-merchants,
who colleet the erowers’ levies, having signified their willingness to support the Tnstitute for
another five-year term, legislation was passed rencwing the Aet under which the Institute
operates for another five years.

WHEATGROWING

The threshing returns for the 1943 harvest were analysed as usual.  Cross 7 advaneed
further from 487 per cent. to 59-4 per eent. of the wheat arca.  IFife Tuscan, a new variety
produced by the Institute, increased from 049 per cent. to 33 per cent. Tuscan deercased
further from 335 per eent. to 239 per cent., Hunters from 7-0 per eent. to 48 per cent,,
and Dreadnought from 63 per cent. 1o 45 per cent. Tainui, a recent production of the
Institute, is now the dominant variety in the Rangitikei and Manawatu distriets.  As in the
two preceding vears, it yiclded substantially more—6 hushels per acre than the previous
standard variety, Jumbuck. Over the 4,000 acres of Tainui grown in that distriet in
1042-43, this has meant an inereased production of 24,000 bushels, o1 an added value of
some £8000. Morcover, Tainui is suitable for “heading,” now widespread in that avea,
whilst Jumbuck is not.

An experiment conducted to test the value for whealgrowing of a new sowing deviee
for sub-surface broadeasting gave inconelusive resully and is to be repeated.
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WHEAT-BREEDING

The Tull scope of operations has been vesumed and much of the accumulated material
has heen sown. A laree amount of hybrid material from compound erosses is now under
test.  Of the more advanced lines, one resulting from a cross Tusean X Tainui (78, 01)
shows good promise. T has yielded more than Cross 7 in all hut one of the eleven trials
conducted during the last six vears; it rvipens distinetly carvlier than Cross 7, it equals
Ciross 7 in baking quality, it has equally tight chall, it is more resistant to Hessian fly and
stem weevil, but it is not as resistant to lodging as Cross 7.

(lenetie studies of the inheritanee of grain size and other cconomic charvacters, and
aenctie and evtological studies, of a number of variants in wheat have been carried forward
and are approaching conclusion.

LABORATORY WORK
Moisture Testing.—The same seven stations for moisture testing have heen available to
the wheat industry as during the harvest of 1943, Favourable harvest conditions in most
distriets were refleeted by velatively small numbers of samples submitted and satisfaetory
moisture eontents, the only major exeeption being South Canterbury, where humid conditions
delayed harvesting and caused a ecertain amount of sprouting.

Milling and Baking Tests—Milling and baking iests and routine chemiecal work were
carried out as in previous years.

Work for Armed Forces—The Institute’s travelling haker has visited a number of
camps and Air FForee stations to give guidance in breadmaking, and several bakers from the
U'nited States [orees spent a week at the laboratory having instruetion in the Institute’s
methods for using dried veast. Routine examination of Serviee bhiscuit meals and oatmeals
have heen eontinued.

Research Work in Progress—While the main lines of previous baking-quality investiga-
tion are still interrupted beeause of abscenee or partial ahsence of staff, a considerable amount
ot chemieal work in this econnection has heen done,

At the request of the Nutrition Committee of the Ilealth Department, a commereial
experiment in the production of high-extraction flour is being undertaken. Preliminary
work for this has included analyses for vitamin By, fibre, &e., to determine by what changes
in milling practice the vitamin B, content can be inereased with the minimum inerease of
fibre. In addition, vitamin B, determinations have heen made on all bhread flours in New
Zealand. PFurther work is in progress.

RESEARCH WORK AT AGRICULTURAL COLLEGES

(irants were made by the Department during the year to Canterbury Agricultural
Clollege and Massey Agricultural College for a number of projeets, which are reported on
helow,

SANTERBURY AGRICULTURAL COLLEGH
SUBTERRANEAN CLOVER INVESTIGATION
Mr., J. W. CALDER

The filth erazing season, completed at the end of March, 194, will mark the end of a
period during which the main objeetive was to measure the produetion o subterrancan-
clover pastures on the light, stony land of the Canterbury Plaing under four different
fortilizer treatments.  Produetion was measured in terms of sheep returns in the form of
carrying-capaeity, live-weight inerease, wool weights, and fat-limh weights.

The earryving-capacity during the five years is as follows:—

Ewes per Acre,

First. second | “Uhird \ Fourth ‘ 1Mifth

Year, Year. ‘ Year, Year, 0 Year,

A treatment ;1 ewt. super. alternating with 5 ewt. lime 1-0 1-3 1-6 241 1-8

B treatment : 2 cwt. super. annually .. .. I-: 1-2 12 I-4 1-5

(! greatment ¢ 1 ton lime initial, 2 ewt. super. annually 1-6 1-7 1-8 2.0 1-9

D treatment : 1 ton lime initial, 2 ewt, super. annually, & ewt. 1-6 21 2-3 2.3 2.0
potash annually i

The detailed results of live-weight inerease, wool weight, and fat-lamb production for
the eurrent scason are not yet available.

In the fifth season the number of stock carried was less than in the fourth secason
following a dry spring and summer. No hay was cut, the cwes heing wintered on hay
whieh was left over from the previous season.  This was not of high quality, and though
the ewes fared reasonably well it was considered advisable to graze the hogeets off the plots
for one month.

The investigation has produced valuable information during the five years, and it is
considered that a continuation of the work on the same plan would not add much to our
knowledge of the differential production of the four fertilizer treatments. A full report
covering the costs and returns of each treatment over the five-vear period, as well ay a
detailed report on the management and teehnieal problems encountered, will be presented at
an early date.

Consideration is now heing given to modification of the scheme to investigate further
problems of management and technigue,
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ENTOMOLOGTCAL T NVESTIGATIONS
Mre. 1., Monirisox

Sheep-dipping Erperiments— An experiment o test the effeet of derris dip on lice-
infested sheep was commeneed on 18th September, 1942 A evonp of eleven sheep infested
with body lice (Bovicola oris) was employed in the trial. One large and two small double-
feneed pens were ereeted o reecive the animals, The seven undipped sheep, (o serve as
controls, were confined in the large pen. The remaining four animals, which were fairly
heavily infested with liee, were dipped and placed in pairs in the two small pens.  The
dipping-hath was a tank with a eapaeity of 40 gallons, The (luid was prepared from
arfesian water and dertis-root powder (5 per cent. rotenone content) and made up to a
strength of 4 1h. powder 1o 100 gallong water. The period of immersion for each animal
was hall”a minate.  About five wecks after the experiment was laid down, two of the dipped
animals gave birth cach to one lamb. The two lambs were allowed to vun with their
mothers until the experiment was finished.

A thorough examination of the dipped animals wag carvied out on 10th November, 1042
No live lice were found.  Dead and shrivelled liee and numerous dead keds were found. A
few unhatehed ked pupe were seen, bat they were all dried up and apparently dead.

A second examination of the seven controls was earried out on 16th November, 1042,
Lice were present and readily found on some of the animals, but the numbers had
diminished eonsiderably.  On some of the controls no lice were found atl this examination,

A second examination of all the experimental sheep was earvied out on 29th Mareh,
TH3. The four dipped sheep and the two lambs were completely free from lice.  Some of
the undipped eontrols revealed a light infestation with lice, while on others no liee could
be found.

The final examination was carried out on 9th October, 1943, on all the experimental
animals.  One of the dipped animals which had broken out of the pen was disearded from
the experiment.  The three remaining dipped sheep plus the two lambs of 1942 were entively
free from lice. With the exception of one, all the undipped controls were lice-infested.
Some were very heavily infested, hut others were still lightly infested,

The trial demonstrated that, under the conditions of the experiment, derris dip at the
normal strength for ked control--viz., 1 1h. per 100 gallons waler— and with an immersion
period of half a minute was effective in controlling lice. Tt also demonstrated that the lice
population on untreated animals may vary to a considerable degree from season to season,
and that lice may entirely disappear from certain sheep even when feft undipped.

Another set of trials was commeneed on 8th November, 1943, Four double-feneed pens,
cach approximatcly | acre in arca, were erected. A group of twelve Hee-infested animaly
was procured-—viz., six Border Leicester and six Hnglish Leicester hogeets. The dipping-
bath was the same as employed in the previous experiments, and the time of immersion was
again half a minute per animal. The derris fluid was prepared in the same manner as
previously, and the strength was 4 Ib. powder (5 per cent. rotenone content) per 100 gallons
water :—

(@) Three Border lLeicester controls were placed in pen No. 2 and shorn on
18th November, 1943
() Three Border Lcicesters were shorn and dipped the same day and placed in
pen No. 1:
(¢) Three English Leicesters were dipped “in the wool 7 and placed in pen No. 3:
(d) Three English Leicester controls, undipped and unshorn, were placed in pen
No. 4. These animals were shorn in Ilebruary.
A preliminary examination of the dipped groups carried out one month after dippine failed
to locate any live liee on any of the animals,

An cexamination of the sheep on 8th February, 1944, showed that the unshorn and
dipped English T.cieesters were perfectly clean, hut that the shorn and dipped Border
Leicesters were Taivly heavily infested with lice. The reason for this breakdown is not
¢lear, but it is possible that those attending the sheep may have failed to take the necessary
precautions {o prevent carrying liece from infested to non-infested pens.

In order 1o vepeat the experiment, the lousy Iinelish Leieester controls were shorn and
dipped in the third week in February, and the reinfested Border Leicesters were again
dipped, but now carrying three months’ wool.

An inspeetion of the 9th March showed that all the dipped sheep were apparently free
from lice at this date; further inspections at monthly intervals require to he made Tor some
considerable time to ensure that no reinfestation occurs.

Insect Pests of Wheat Crops.—To test the varvietal resistance ol wheat to Hessian-fly
and stem-weevil attack, experimental plots were laid down on the Wheat Rescarch Institute
arca at Lincoln and ag on the farm of Mr. J. D. Hall, Hororata. Ten varicties of wheat
wero sown, onc varicty per plot, and ecach plot was 16 1. Iong and contained four rows.
Bach group of ten plols was replicated three times.  In addition, six varieties were sown in
beds at Lineoln only. The beds were replicated twice.  The Lincoln beds were sampled on
18th November, 1943, and the plots on 6th Deeember, 1943. The Hororata plols were
sampled on 13th Deeember, 1943,  Data collected from these samples will he used to show
the degree of attack and the resultant mortality of tillers during the acelive growing phase
of the plants. The ITororata plols were examined again on 26th January, 1944, and the
lineoln plots and heds on 27th January, 1944, The data collected on these Tatter dates will
he examined to determine the breakage which oceurs in the dififerent varieties prior to
harvest, due to attack by Hessian flv and stem weevil.

To ascertain the actual mortality eaused by Hessian fly and stem weevil) closcely-
controlled pot experiments were laid down in the inseetary.  The varvieties Hunters, Cross 7,
Tusean, Dreadnought, and Fife Tusean were emploved.  Wheals were sown in twenty-five
pots, five grains per pot, and one varicty in cach of five pots. The wheats were allowed
to grow throughout the winter in an insect-proof house. TIn spring, prior to removal to the
ficld, two pots of cach varicty were covered with serim, proof against inseets, and three
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pots of each variety left uncovered to aet as eontrols. All the potted plants were then
removed 1o the field and placed alongside wheat plots in the Wheat Research Institute area.
The pols were sunk into the soil 1o prevent exeessive drying out. After being exposed to
insect attack for two monthy the plants were returned in late December (o 1he inscetary
and the covers vemoved from the serim-eovered pots. The data supplied by these
experiments are cxpeeted to throw light upon the problem of tiller mortality and show the
effeet of inseet attack on the ultimate number of tillers which form cars.

Wheat Crop Survey—A number of wheat erops in the Darficld-Flororata area were
inspeeted during the last week in January, 1944, A Fairly severe infestation of Iessian fly
was found to have oceurred. The great majority of the erops in the area were Crosg 7.
The infestation was evidently due 1o the seecond generation of flies which would attack the
plants in carly December, for the inseets were located chiefly at the third node above the
ground.  Mueh straw-hreak had resulted from the strong nor-west winds which prevailed
during the latter halt of the month. Tt was estimated that the amount of straw-bhreak
varied from slight up to approximately 5 per cent.

A short article dealing with the attack and the methods which should be adopted in
controlling essian Iy was prepared and forwarded to the virions newspapers throughout
the South [sland.

ANIMAL PRODUCTION RESKARCH
Mr, J. W, McLraN

Progeny Test Studies i Sheep.—This work was continued in the stud flocks, partieular
attention being paid to a fairly lavge seale trial with Southdown Rams.

Carcass Quality of Canterbury Fal Lamb.—This work will he continued by comparisons
of the careass quality of the following erosses of lambs raised under the same conditions:
Southdown X Romney X Corriedale; Southdown X Corriedale; TRomney X Corriedale.
Also measurement of growth and carcass quality of Southdown X Corriedale lambs raised
under high nutritional eonditions, associated with the progeny test work above.

Teelh Stwdies in Sheep~—This is a continuation of work commenced some years ago at
Ashley Dene. Tmportant data have heen colleeted coneerning the influence of pregnaney
and laetation on tooth strueture and development, and rate of attrition. This work is being
continued, particular attention heing paid to (a) the acewrate establishment of the times
of eruption of the ineisor teeth and the factors that influence them; () the defermination
ol the causes of variation in the rate of attrition and the onset of dental disease from the
point ol view of prenatal nutrition, carly and late post-natal nutrition, the influcnee of
parasitic infestation and mineral supplements, and the physical nature of the food. Further
work is also required on the influenee of pregnancy and laetation.

Inbred Strain of Romney Sheep.—Work on the establishment of an inbred line of
Rommey sheep for experimental purposes is being eontinued.

Comlrol of Contagious Abortion in. Dairy Cattle—This work is heing done in collabora-
tion with the Animal Research Division of (he Department of Agriculture. It consists of
the ealfhood vaeeination of all cattle entering the herd and the eollection of all data relating
to abortions in the herd.

Mastilis Studies in the College Herd.~—This work is being done in collaboration with the
Animal Research Division of the Department of Agriculture and the New Zealand Dairy
Board. It consists of the application of various forms of treatment to elinieal and sub-
clinical cases of mastitis as diagnosed hy the leueoeyte smear technique.

Pig-breeding—Work in establishing a pure-breedine vod sirain of igs derived from a
kg ! pAapsnIng a | g Tl Akt 1 A
Large White-Tamworth cross is being eontinued. The initial difficulty of ecolour variation
has been overcome, and the work of multiplieation - and sclection with a view to fixing
- ., . ,. . . .
produetive qualities is 1o he procceded with,  Results so far have heen promising.

Woor, METROLOGY TiABORATORY
Dr. P, R. McMaHON

Waool Survey.—IFleeces have heen weighed and graded during the past shearing scason
at the majority of the locations previously visited in the HMawke’s Bay and Canterbury
Distriets.  Difficulties arising from the man-power situation prevented extension of the work.
In the South Island a few steeply-sloping eurves for flecce weight against count have been
found on environments which must he regarded as giving a relatively low plane of nutrition,
and one relatively flat curve where plane of nutrition is high. It is suggested that breed
and perhaps strain modify the simple picture, presented in carlicr reports, found in North
Island Romney flocks.  Thanks are due to the New Zealand Wool-huyers’ Association, who
have reeently provided faeilities for the expression of eurves for wool count against flecee
weight on a value-per-sheep basis.  The results indieate that mueh North Tsland hill country
could utilize a slightly finer grade of vam with profit, even at the present time. Stud-sheep
data have been analysed {o discover the effect of such a change on the fat-lamh industry.
In over 813 dam-offspring pairs in a Rommey stud flock no significant difference in fleshing
grade of hoggets was found between the progeny of fine-wool ewes and the progeny of
strong-wool cwes.  The investigation is proeceding.

Progeny Tesls and Strain Trials—Data eolleeted on the Canterbury Agrieultural
College flocks and on the Romney stud flock of Mr. R. Oakley, of Ashburton, have been
analysed.  Progeny-test graphs and breeding programmes have heen prepared for these two
flocks.  Progeny-test investigations are heing undertaken ot the request of three other
breeders.

6—I. 34
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In the North Tsland, sons of rams vranking high on progeny tests for fleeee weight have
now been compared with rams of average pedigree, c¢hosen on appearance for high wool-
production.  Two-tooth ewes sived by rams of the progeny-test high-flecce-weight strain
showed a 4 per ecni. inercase in wool-production over ewes of the same mob sived by rams
chosen on appearanec.  FPurther trialy are heing laid down during the present mating season,
including a comparison of Rommney and half-bred vams on fine-wool ewes under North
fanterbury conditions.

Intensive Investigations—A small number of stud Rommney and Corriedale ewes and
their progeny have been kept under high and Tow p] imes of nutrition sinee June, 1943, o
discover the effect on wool-produetion. A very marked hreak oceurred in the flcecos of the
low-plane group at a time when the ewes showed elinieal symptoms of pregnancey toxamia,
The possibility that acidosis and ketosis associated with this condition may interfere with
oxidative proccsses necessary for fibre growth is being investigated.

Unseoured flecee weights for the ewes of this experiment after six months’ freatment
averaged as follows:—

High Plane of i Low Plane of
Nutrition, ‘ Nutrition.
b, oz, ‘ b, oz
Romuaey (five sheep in cach group) .. 1210 6 14
Conriedale (six high-plane aud five Tow- ,)'(\m shecyy . L1 [H 70012

These weights include approximately six months’ wool grown hefore the start of the
experiment, daring which time all the sheep were treated alike.

Count Standards—British (Wool Control) and United States standard tops have now
come 10 hand and ave being used to fix the designations of fineness standards in use here.

Manufacturing Trials. - The first manufacturing trial in conjunetion with the Wool
Manutacturers Research Association, Dunedin, of 1110 effect of small amounuds of hairy wool
on processing has been completed.  The presenee of medullation oqmvulont to about 6 per
cent. of coarse, haivy fibve did not appreciably affeet the processing properties of sound,
well-grown Rommney wool of 48-50% quality. This was the average amount of hair found in
the least desirable 20010, of briteh and hindquarler wool from seven hundred nneulled stud
Romney ewe hogeels not shorn as lambs.  The flecees had been skivted in the normal way.
A full report has been prepared for publication. A sceond trial using 56-60% hali-hred
and Corriedale wool has Leen arranced.  Ileeees for this trial have been colleeted, sorted,
and sampled.  Measurements of the raw material for hairiness, fibve length, and diameter
are practically completed.  Acknowledgment is made to ‘the Wool Council for a grant, i
aid of this work.

MASSEY AGRICULTURAL COLLEGE
Surrp NUTRITION RXPERINENT
Mr. W, M. WeBSTER

In view of statements by fat-lamb producers that the type of feed produced by the
new strains of c¢lovers and grasses plus heavy top-dressing was not the most suitable for
their purpose, it wals d(‘uded to carry out tests on productivity, thrift, and finish of
hreeding-ewes and ** fat 7 lambs of-

(«) The following pasture mixtures-—
(1) Pedigree perennial ryve-grass plus pedigree white clover:
(i) Pedigree perennial rye-grass plus low 11CN, white clover:
(iii) Pedigree perennial rye-grass plus mother-sced white clover:
(iv) Mother-sced perennial rye-grass plus mother-seed white elover:
(v) Mother-seed perennial rye-grass plus pedigree white clover.
(b) The 'ollowinw manurial treatments of a basie pasture mixture-—
(i) 1 ewt. superphosphate:
(i) + ewt. superphosphate:
(iii + <\\1. basic. slag:
(iv) 4 ewt. superphosphate plus lime:
(v) + ewl. superphosphate plus lime plus potash.

The trial was commenced in March, 1940, and data have now heen obtained for four
seasons. In spite ol shortage of stalf, it has been possible 1o eolleet during the present
season the full set of data required.

A marked feature of the scason was the prolonged wet spell covering the latter half of
the winter and the majority of the spring, resulting in very strong spring growth, which
necessitated the use of ce 1t‘[lo earlier than usual,  This was followed by a prolonged dry
spell which commenced early in December and still continues.  In spite of these unusual
climatie conditions, the l)ehdvumr of the experimental animals was very satisfactory. No
abnormal trouble was experieneed, and the lambing pereentage was again good The lambs
proved to be remarkably thrifty and fattened in record time. T}Hb season’s lambs were
ready for killing carlier than usual, and all exeept two injured lambs were killed by
mid-January, approximately a month carlier than usual.  Ifat-lamb quality is up to the same
standard as in previous scasons, and no signifieant differences between groups have been
noted. The ewes were shorn early in December. Ileeees were lighter in weight and of
poor eolour in all groups. This can be attributed largely to the wet winter and spring
conditions.

During {the carly spring flush of feed, eattle were used as previously to control the
pastures.  Two yearlings per acre were earried until mid-January, when, owing to the
prolonged dry spell, they were no longer required. The pastures have vemained in good
condition in spite of the drought.
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The ewes on the area are now early in their sixth vear, and althoungh most of them
would satisfactorily bear another lamb, the numbers are oo simall to fully stock the area.
Arrangements have been made with the Longburn Freezing Works for the ewes to be killed
when required so that the thyroid glands can be colleeled and weighed.

The results of the four yvears” work conducted to dale may be summarized as follows :—

So far as theift is concerned, and this term covers a wide field, and so Tar as rate of
growth and quality of fat lamb gocs, no significant differences have been observed between
the treatments in either of the two main experiments.  The data obtained over the four
vears indicate a high degree of unifoimity in management.  1rom the mass of dnata obtained
it will he possible to provide mueh valuable information on various aspeets of giowth and
reproduction in the Romney cwe and growth and faltening qualities of the Southdown X
Romney lamb.

Taking the two major experiments together, it scems elear that the strongest growing
and most lush types of rye-grass and white clover, even when consistently manured at a
very heavy rate, do not have any deleterious effeet on the health and thvitt of ewes and
fat lambs (presupposing, of course, sound pasture control with eattle).  The high HON
content of some of the modern scleetions of white elover has no apparent il effeet on the
health of sheep. The strongest of the selections of rye-grass and white clover under trial
proved extremely diffienlt to conirol as sheep pastures, when heavily manweed with super-
phosphate. Tt has also been shown, as stated by Beveridge, that it is possible fo elean up a
property and keep it free of foot-rot for very considerable periods,

A number of lesser facts obtained from the data will he eontained in the full report of
the work which Iy being prepaved for publication.

DrAaINAGE RESEARCH WORK
Mr. A. W. HubpsoN

The 1943 winter and spring from June to October was marked by an extremely wet
period. The benefits of drainage on the college sheep-farm were very obvious in reduetion
o fouling of pastures and markedly inereased and earlier avowth.  From the stock point
of view these Dhenefits must be considerable, and a measure of them should he attempted in
the futurec.

Drainage Experiments on College Ferm. ~No new experimen(z have been undertaken.
The experiments for measurement of outllows arve as Follows:

(i) Tile experiment to determine effeet of tyvpe of backfill, including gravel,
straw, turf, and clay immediately over lles, and a mole-tile system in
which tiles were pushed into a 6 in. mole drin:

(11) Spacing of tiles versus close jointing:

(iii) The effeet of slow and fast pulling of the mole plough, ecmbined with the
effect of pulling to and away from the outlet:

(iv) The effeet of depth of mole drains: 16 in., 19in., and 22 in. depths are heing
compared :

(v) Thin versus thick blade of mole plough:

(vi) A comparison of the common type of torpedo aud plug with new design in
which the blade extends behind the plug:

(vii) The obscervation of the effect of different types of plugs:
(viii) Observation of different types of junetions between moles and tiles.

On account of the lateness of getting meters into the fiedd and subsequent difficulties
with them, the season’s records are not complete.

SHEEP-BREEDING METHODS
Mr. R. WarErs

The primary objects of the investigation may he summarized as follows :—-
(@) To measure, judge, and record sheep characters aceurately :
(b)Y To accumulate litetime records of the measurements, judgments, and per-
formances of each sheep:
(¢) To enable studmasters to use their records eusily and guickly :
(d) 'To estimate the relative values of sires by a comparison of the characters of
their progeny.

Obviously the main measurement is that of the performance of each sire as indicated
by the charvacters appearing in his progeny. The certainty, however, with which this
complex measurement ean be made depends upon the aceuracy with which ean he evaluated
the body and wool characters of the progeny. HEven if this were assured, there would still
remain the problem of applying all accumulated kuowledge to the practice of breeding.
Hence any scheme for the application of breeding methods for better mutton and wool
production must, to succeed, be accompanied by an cfficient recording system—one in which
all observations can immediately be turned to useful account, more particularly in that brief
space of time when the decision must be made as to how cach breeding-ewe can be mated
to hest advantage.

The recording system, however, does not end with the designing of a card, with the
“Jetter symbol 7 and “line symbol” devices for all deseriptions, and with the “ needle
sorting 7 deviee for quick reference to sheep families, &e. Records have had to he devised
for reducing the very considerabie crror Tiable o be introdieed in ealling and recording
large numbers of tag numbers for recording the observations and comples operations of the
shepherds during the various tupping periods at mating-time, &eo We can report very
considerable progress in this field recovding.  Our miniature cavd system (14 in. by 3§1in.),
for instance, quickly provides a running tally of the number of ewes as they are being
allotted 1o each sire at mating-time. It aets as a cheek list ol ewe numbers at mating and
docking; as a rceord of mating originally decided upon, and of matings subscquently
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changed through force of civeumstances; and as o summary of the shepherds’ diary notes
as to illness, miscarriage, failure to breed, deaths, and the fostering-off of lambs. This
system at first is arranged to duplicate the original erouping of all ewes as they oceur in
their breeding paddocks, and just as a change may be necessitated in the field through, say,
an infertile sire, so is the grouping of these miniature cards made to correspond in the
laboratory.

The 1942 Progeny Tests—In the fiest two months of 1943 the hody and wool deseriptions
and measurements reeently colleeted from the seven hundred and fifty yearling progeny were
examined. These data were then assembled for the progeny tests of sires and were
transferred 1o the card recording system, where the lifelime vecords of each breeding-ewe
are kept—one card for cach ewe.

The 1943 Mating.—These cards, having been brought up to date, now ineluded the
measurements—past and present-—of flecee weights and hairiness, and the evaluations of
body and other wool characters.  Sueh measurements and evaluations in eourse of time have
now come 1o refer 1o both parvents as well as their progeny as vearlings. Tt is from such
records of performance that decisions are made as to what sheep or sheep families to cull,
and whatl are the most hopeful Tines upon which to mate the dams of dam familics of the
experimental stud. Guided, therefore, by previous performances, the suggested matings
were then pencilled inon each eard, thus facilitating eollaboration with the owners in finally
determining the matings, in sive marking and in splitting into mating mobs the entire
stud of over one thousand ewes.

Present and Fulure Objecls—ere it should be explained that the immediate ohjeet of
this systematie mating on the basis of pertormance is to build up a stud of sueh a quality
that sires (and dams) will he found eligible to pass on from the progeny test 1o the more
exacting close-hreeding test, the results of which are judged and recorded on lines similar
(o those just deseribed.  Ifurther, the close-breeding test, when suceesstully passed, leads on
to the formation of a nucleus foek, closed (o sheep outside the [amily—where genuine
prepotency for desired vital and commereial characters is intensified.

Work al Presend in Hand —Evidenee is aceumulating as to the suceess attending this
building-up process within the experimental stud, and progeny tests of twenly-six sires,
based on the body and wool characters of about seven hundred and ninety yearling progeny,
are nearing completion,

P1¢ Reskparcu
Profegsor W, Ripprr

Previous work reported on ciforts being made to study the inheritance of length in pigs
has been eontinued.

Inbred and line-bred strains of Jong and short type of purchred Tamworth pigs have
been bred and raised.  This has been carried out in order to fix types so that the cffects
on length of reciproeal crosses can he closely studied in successive generations,  With a
view to making progress as rapidly as possible in improving the length of the long st rain,
several sires are being progeny tested.  This is a somewhat tedious process when only about
ten sows can he maintained, but it is considered that it is the soundest method of cffecting
improvement.  As in past yecars, breeding results have heen measured by the eareful
measurement of the carcasses of the progeny of pigs under observation when earrvied to
baconer weight of approximately 200 1b.

Continuing previous work on the introduction of desirable genes of the Liarge White
breed to the Tamworth, first-cross Large White-Tamworth sows were mated to a Large White
boar and progeny of the back eross were inter-bred. The first litters from these hack
crosses arrived in January, 1944, and though it is too early to state what preeise influence
this method of breeding may have on our objective, the results expressed in the weaner pigs
appear to he promising.

Variations in colour of the erosshred pigs are providing valuable material for the study
of inheritance of colour in pigs. This side of the work is being followed up by Dr. Dry,
of the college staff. However interesting the colour results are, care is being taken not to
let the eolour studies interfere with the main objective of improving the length of carcass
side and thickness of hams.

RooT-pPEVELOPMENT WoRK
Mr. W. A, Jacquis

Unfortunately, due to difficulties in securing labour, experimental work on this project
has been suspended. It may therefore be a suitable time to review the scheme as a whole
and indicate progress, together with a summary of work to be completed.

The work was commenced in 1935 and a paper read to the New Zealand (rassland
Conference on * Some Preliminary Observation on IFertilizer Placement in Relation to Rool
Girowth in Some Grasses.” The position regarding fertilizer placement for grasses was there
outlined and a number of problems that were of importance to this country were dealt with.
The preliminary work was conducted at the same time as that on crested dogstail was heing
coneluded. ‘

The first trial was coneerned with the effeet on ryve-grass of the intensity and time of
defoliation on the root bulk and penetration. As a practical outcome of this, the effeet of
taking a hay crop in the first year of establishment was determined. Samples were heing
taken periodically on autumn- and spring-sown plots in an effort to determine how the roots
behave, partieularly hefore and during the onset of dry weather.

A technique for root sampling and washing was evolved and has been used wherever
it has heen necessary to obtain comparisons of root bulk. While it has worked reasonably
satisfactorily, it is considered that further improvements could he made. At the same Gime
that root sampling was in progress, profile drawings were made to obtain a more complele
picture of root form.



b H.-—34

Mr. Hopewell undertook, for thesis work, a determination of the effeet of combining
grass and clover in the same sward on the root behaviour of hoth, but the response appears
to be in some other direction than bulk of roots.

The cffeet of fertilizer placement on the yield of herbage and roots has extended over
four secasons. The small amount of labour available was best utilized in conducting
replicated pot experiments, the results of which could be confirmed later by field t(rials. Tt
was found thal subsurface fertilizer placement, while showing little i any inc¢rease in root
weight, gave consistently better herbage yields (espeeially in the drier part of the yvear)
than the same amount of fertilizer applied as a top-dressing or disced in.  These trials were
designed 1o test the vespeetive yields for the first season following seeding down. I{ iy
considered very probable that the effeet will he much longer lived than this, but this ean
only be satistactorily proved by long-term field trials.

The result of root-pruning as effeeted by heavy havrows has heen investigated in view
off the statements sometimes made that root-pruning is beneficial o erass growth in that it
engenders the formation of new roots. This has been proved to he wrong, and wesulls are
now heing published.

The capacity of grass plants to veplace excised roots has been considered from the point
of view of comparable damage being done by subterrancan root-cating larve. Some
remarkable figures for root replacemaent have been obtained, and a paper embodying these
is in course of preparation. It s elear that strain has a great influence in the number and
rate of root replacement. It is mteresting to note that at the conclusion of the trials a
persistently  high-root-producing  cockstoot plant which was handed over 1o Mr. Corkill,
Grasslands Division, Plant Rescaveh Bureau, for use in his breeding-work has proved to
he one of his hest plants.

The degree ol defolintion has a very marked effeet on the period over which new roots
¢an be produced and on their numbers.

A sequence of root samples taken from differentially-manured plots which were @razed
with sheep has been obtained over a period of five years, and they require statistical analysis.

During the year 1943-44 an explorative trial was commenced to determine the effeet of
a high water-table on the root development in permanent pasture. The water-table was
perched and occupied the top 16 in. to 20in. of the soil. It had Dittle effeet on the root
penetration, as the subsoil was comparatively dry and contained sufficient air for satisfactory
roof, growth down to and cven below 4 ft. 6in. More information is needed on the effeet of
a perched water-table and whether the damaging effect of lack of drainage is die primarily
to exeess o water interfering with growth or to insufficient soil stability to prevent
mechanieal injury to both soil and plants by treading. Despite a very wet winter, the
health of the roots did not appear to be impaired by the exeess of surface water.

Trials were put down also in the 1943-44 scason to attempt to determine the vole of
deep and superficial roots in plant nutrition. This had to be abandoned.

Pot trials to confirm plot trials conducted in 1940-42 were under way, but had 1o he
discontinued.

A comparison of the rool systems of red clovers of different origin was being made, but
had to be discontinued. It is congidered that the rool development presents the reason for
the longer life of Montgomery.

Work was comieneed, but subsequently discontinued, on the effeet of buried briguetic
and granular fertilizer on grassland. It is thought that this may lead to a partial solution
of the high incidence of reversion of superphosphate in the soil and also lead to an increase
in herbage-production,

DOMINION LABORATORY

Director: Mr. R. T. ANbREW

The Dominion Laboratory is a service laboratory for Government Departments and has
again dealt with a very large number of samples covering a very wide range of materials,
and members of the staff” have been called in on various problems as consultants. A very
large proportion of the work arises direetly out of war conditions.

GOVERNMENT DEPARTMENTS

The number of samples received at the main laboratory and branches were: Wellingtou,
10,677; Auckland, 7,089; Christchurch, 7,930; Dunedin, 2,581: total, 28,277.

Cusroms
As usual, a variety of samples were examined to afford data for classification for Tariff
purposes.  Samples of iodized salt, as imported, with few exeeptions complied with the new
standard of 1 part of iodide in 20,000. These were forwarded at the request of the
Department of Health.

Porick

Numerous sumples of wine, beer, and spirits were analysed in connection with illieit
sales of aleoholie liquors. Many exhibits were examined for poisons in order to assist in
ascertaining cause of death.

Samples of blood and of urine were examined for aleohol. In a number of cases the
results indicated that the deceased was under the influence of aleohol at time of death.

A fatality which ocenrred during welding operations in a  confined space  was
investigated. It was established that the death of one man and the serious illness of another
were due to the inhalation of a low concentration of nitrogen peroxide. It is thercfore most
important that the danger of nitrogen-peroxide poisoning from welding in confined and
hadly-ventilated  spaces cither by the eleetrie 01 oxyacetylene method should he widely
known.
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Deparrsest or Thisurn

Milke- The numbers of milk samples examined were:  Auekland, 5,507 Wellington,
+,234; Christechurch, 5,75-4; Dunedin, 1,313 total, 17,108,

Speeial interest was Tocussed on the question of milk-supplies, owing 1o the sittings of
the Millk Commission, belore which the Dominion Analyst and the Government Analysts at
Auckland, Christchurch, and Dunedin gave evidenee.

With the exeeption of Wellington, the condition ol the mill-supplies of the main centres
is by no means satisfactory, but no doubt, as the resull of the recommendations of the
Commission, remedial measures will bhe taken.

In all districts speeial attention has been given 1o milk supplied to military camps and
to schools. The latter have heen tested {or the efficieney of pastenrvization.  In praetically
all cases it was shown to he satisfactory.

Waler—-A total of 664 samples [rom projected and existing water-supplies were
analysed in the main laboratory and the three branehes. Many ol these were taken in
connection with supplics to military camps.

Newage.—As in the previous year, samples of sewage, some of them taken in conncetion
with the disposal of effluents from military camps and linen-flax factories, were examined
in cach of the Tour laboratorics.

Miscellancous—ANA very wide range ol articles used as Lood and drink were examined.
They include apple-juice, apple pie, baking-powder, bheer, bread, biscuits, brandy, butfer,
canned Toods of various kinds, cheese, cider, coffee, cordials, cream, curry-powder, condensed
milk, egg-pulp, fats, food-preservative, gin, honey, honey mead, ice-cream, vegetable marrow,
imince meat, oysters, pickles, rose-hip syrup, sausage meat, staveh, tripe, turtle soup, whisky.

A number of reputed rat poisons were examined, and it was found that many of them
would he quite harmless 1o rats.

Samples of enamel and aluminiam ware were examined {o aseertain if they contained
mmpurities which might contaninate loods prepared in them.

A number of drugs and proprictary medicines were examined,

MINEs DuparMiNT
As in the preceding year, large numbers of seheelite coneentrates were examined, quarlz
and other samples were assayed Tor gold and silver and sonie for other metals.  None of
these was of outstanding value. Mine airs and gases and stone dusts were analysed in
connection with safety measures in coal-mines.

(HOVERNMENT STORIS

As usual, a lavrge number of a very wide range of building and other materials were
examined for various Government Departments {o ascertain il they complied with specifica-
tions under which they were purchased.  Tu a number of cases special Investigations into
causes of failure were wade. Samples o tars and other roading-materials were examined
for the Main Highways Board.

GAS INSPECTION

The gas-supplies of the Four main centres and most ol the other principal towns of the
Dominion were regunlarly examined For ealorvifie value, for pressure, and for freedom from
sulphuretfed hydrogen. It has heen found that several works are experiencing difficulties in
keeping up the calorvifie value oi the gas and ensuring freedom from sulphuretted hydrogen.
This has been explained by difficultics in supplies of coal and lack of traied labour. The
systematic testing of the accuracy of all gas-meters passed for service was carvied out as
usual.

RESEARCH AND OTHER ACTIVITIES

Spray work for the Plant Discases Division mainly consisted of checking the quality
and composition of some of the new importations of spray oils, lead arsenate, nicotine
sulphate, hasie copper chlovides, &e. Waters from Roxburgh were tested for their effeet on
the soluble arsenic formed when using lead arsenate. The soluble arsenie varied from
0-25 per cent. to 2:0 per cent. with the diffevent waters. Hardness and chlorides were
determined, but no simple relationship hetween these figures and the soluble-arsenic figures
was apparent. The addition of slaked lime depressed the soluble arsenie to a sate figure.

MErTALs AND ALLOYS
A large number of chemical and spectrographic analyses of both ferrous and non-ferrous
metals and alloys was carried oul for the Armed Scrvices as well as for ¢ivil Departments.
These cxaminations were frequently  associated with  the investigation of  failures or
fabrication difficultics, and neccessitated the additional employment of metallographic and
physical examinations and heat freatments.

CORROSION 01 MuraLs
A wide variety of examples ol eorrosion of metals was submitted from various sources,
and investigations made fo determine the cause and prevention of these.  Adviee was given
onthe choice of materials for use under speeifie corrosive conditions. '

CrrEMicesl JONGINEERING SECTION

The Chemical Engineering BSeetion has been largely occupicd during the year on work
conneeted with the dehydration of vegetables and apples.  The veeelable plant at Hastings,
capable ol dealing with 4,000 tons to 5,000 fons of fresh vegetables per annum, was hrought
into operation in March, 1943, some six months after instruetions had been recetved to
commence the designs.  Apart from the speeial machines used Tor peeling and slicing {he
raw malerial, the whole of the plant was designed and its construction supervised by officers
of the Chemical Iingineering Sceetion.  Up to 31st December, 1943, the vegetable plant had
treated successfully 1,915 tons of potatoes, 231 tons of cabbage, and 04 {ons of carvols.
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The plant has demonstrated its ability to handle the quantity of material for which it was
designed, but owing to lack of supplies of raw material and shortage of labour it has
seldom been operated to eapacity.  After the plant had been in operation for some time an
investigation of process costs and plant performance was earried out in order to determine
the course of Further development work.

Sinee machinery for apple preparation whiech had been ordered from abroad did not
arrive until late in 1943, it was not possible to start apple dehydration until Mareh of this
vear,

New developments in technique ave being closely followed, and a considerable amount
ol work has been done on improved methods of peeling vegetables and on the compression
of the dehvdrated prodaet.  The Tatter work has heen done in collaboration with the
Auckland Teehnical Committee.

The dryving plant for Chewings' leseue seed mentioned in last year’s report has now
heen tested in cotmmereial operation with satisfaetory results, and there arve indications that
other unity may be installed in other commereial sced-stores,

In addition 1o the work outlined above, adviee has been given on various drying
problems, and preliminary work on other dryving plants is in hand,

At the request of the Direetor of Scientific Developments a water-purifieation filter
was designed for Army field use.  Speeial attention had fo be paid to lightness in weight,
compaetness, simplicity, and mechanieal streneth, and it iy helieved that these requirements
have been [fulfilled in the design submitied,  Tests with prototype models confirmed the
efficiency of the degign.

The Chemical Engineering Seetion has continued to carry out the festing of aviation
fuels for knoek rating on the C(LK.R. engine.  During the year over eight hundred samples
have heen tested for the RN.ZAN.

As in previous vears, members of the chemieal engineering staff have bheen called upon
to give advice on various matters connected with industries and on problems arising in
other hranches of the Department.

ORGANTC SROTION

Medicinal Planls-— A considerable number of medicinal plants grown at Lower Hutq
and Hastings were analysed, and the results in most eases were hiehly promising.  The
plants examined were Afropa belludonna, Dalwra stramonium, D.oomelel, Digitalis purpured,
D. lanata, Thyoseyanius niger. and Paparver somniferum.  Other samples examined inelndegd
castor beans, olives, peppermint flowering-tops, and rhubarb root,

A start was also made on the examination of native plants which have been suspeeted
of causing stoek-poisoning.  These included  Nothopawer wrhorcuwm, Beilschdediv tawa,
ITedycarya arborea, Parsonsic capsularis, and  Piltosporum  fenwifolivin.  Several ijian
plants were also examined for active prineciples,

Miscellancons. A\ number ol samples of foods were analysed for vitamins 13 and

Several problems were investigated for the Armed Forees, such as research into the
formulation ol nseet repellants and shavk vepellante

Prvsicsn CHEMISTRY  SECTION

The work of this seetion is mainly spectrographic analysis,  The large quarts speetro-
graph hag heen chiefly nsed for the examination of metals, but much miseellancous work
has ineluded the analysis of Taminescent powders and the estimation of foxie clements
dissolved from a saueepan made from serap aluminium.  Speetrographic as well ay miero-
chemieal and physicochemieal methods have heen used inoan inercasing number ol corrosion
problems, many avising from war conditions.  The small glass speetvograph is mueh used
for rapid and routine work, and a suitable method has heen worked ont for using il in the
rapid identification of speeial steels. 1 was also used Tor the estimation of chromium in
plant ashes.

Oceasional forensic work is vequired.  One problem was the identification of a fragment
of metal from a human eve,  The most interesting case was one in which various methods
for the detection of traces of other metals in eold were worked out in conneetion with a
charee of stealing hullion from a dredge on the West Coast. The most rapid method was
o ienite a globule of the metal in the graphite are, and by this method it was shown that
laree variations in these trace metals occurred in gold samples from different parts of
New Zealand. To compare the bullion with gold from thirteen dredges on the West Coast,
it was necessary 1o eoncentrate ehemieally the trace metals from 1 gram ol eold. Finally,
to deteet platinum metals, the trace metals were eoneentrated from 10 grams of the suspeet
hullion, and of bullion known to come from the dredge in question.  The agreement in
traee-metal content by all these methods indieated stronghy that the hullion came from a
particular dredge, and could be distingnished from the gold from twelve other dredees.

Other physicochemical work has included the determination off the {ransmission ol light
filters and transparent plastics. The eleetrical resistivity of river-waters is oceasionally
determined for the Hydro-cleclrie Branch, Public. Works Department.  Appavatus was
prepared for measuring the conduetivity and temperature of sea-water at small depths,
Somie photographic problems were also investigated,

A eonsiderable amount of analysis and advisory work is required in conneetion with
clectroplating, anodizing of aluminium, and surface films on metals. Apparatus was
improvised for determination of the thickness of eleetroplating on steel by a magnetic
method, and two of these are now in use by Iaspeetors of the Munitions Department. A
method was devised for the Radio Development Laboratory for plating silver rings on
hakelite disks,
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ClERAMICS

Under the gencral supevvision of a Ceramic Resources Commiftee, the investigation of
raw materials used by the industry has been placed on o decidedly improved basis.  Tn
furtherance of the poliey of working in close collahoration with the Ceological Survey,
officers of the Laboratory interested in this work have heen given every opportunity of
inspecting elay deposits in the ficld.  Close contact has heen maintained with the industry
by frequent visits to potteries, sometimes at the special request of the management.  Acting
largely upon a strong recommnendation from the Director, Dominion Laboratory, three of
the Teading potteries last year appointed works chemists 1o theiv staffs.  In each ease the
appointee was given a period of instruction in clay-testing technique at the Dominion
Laboratory, a poliey that has resulted in cordial relations with the indust ry and a weleome
at all times to the works.

During the vear detailed examinations were made of clay deposits from the following
localitics: Charleston, Waimangaroa, Whangarei, Kivipaka, and Kaka-Tadmor. In addition,
the more systematic survey of the clay resources of the Novth Anekland distriet was
advaneed a step further by the completion of fests on a series of samples colleeted from
hores and clay-pits in the Kauri and Melwod Bay areas. Hxtension of {his systematie
survey to the South Canterbury distriet is already under way.

During the year a memher of the staff was sent overseas to study latest developments
in ecramies in Kngland and the United States of America.  Upon his return it is hoped that
finality will he reached in a seheme for the standardization of clay-testing that has heen
under eonsideration for some time.

Equipment from overseas to be used in the testing of vefractories is now coming to hand.

Cloar, Survey

The physical and ehemical survey of the coal resources of the Dominion has heen
continued by the Coal Survey Laboratory and by the field stafl appointed by the Geological
Sarvey.  Work has continued in the Grevmouth, Westport, Southland, Tatu, Mangapehi,
and Waikato fields, and samples have heen received from all over New Zealand.

The Coal Survey issued twenty-four veports during the vear and also sent out fonr
information cireulars.

A start was made on a defailed examination of coal ashes obfained from run-of-mine
samples of  coal. This examination included complete analyses of the ash and the
determination of fusion charaeteristies in oxidizing and reducing atmosphercs.

Investigations were carried out 1o determine the washing characteristios of Wallsend,
Blackhall, and Strongman coals.

Two reports were issued on the oceurrence of horon in the ash of Waikato coal.  The
amount present is phenomenal, and for seven mines averaged 3+ per eent. B.0, in the ash,
and the ash was 2-8 per cent. of the coal.

In addition to the regular work of the Survey, forty samples of coal and related
materials, including coal dusts and limestones, were analysed, and fusion  temperatures
determined for a number of substanees.

The possibility of using waxes present in peats and low-grade coals for industrial
purposes reecived some consideration, and a number of sueh couls were extracted with
benzol 1o determine their wax content. A report was preparved on the suitahility ol
New Zealand coals for use in the manufacture of plasties.

PaiNts aND Prorrerivi; CoariNes

The very considerable amount of paint investigational work carried out during the year
may he subdivided into requirements for («) defence and (b) eivilian use.

Defence—In addition to routine examination of paints and varnishes to specification
for the Navy, Army, and Air Force and the United States Forces, several special
investigations were made involving rescarch and the application of new methods. These
included (1) evaluation photographically of the infra-ved rvefleeting properties of pigments
and eamouflage paints; (2) exposure and ultra-violet light tests of green camouflage paints
to evaluate fading; (3) laboratory comparison of the infra-red reflecting propertics of
paints for armoured fighting vehicles;  (4) speeular and diffuse rvefleetion propertics of
samoundlage finishes for aireraft; (5) camouflage of water surfaces; and {6) black and
coloured skin dressings for jungle fighting.

TFor the Munitiong Controller, special examinations of varnishes on hand gretades and
mortar hombs were made. A routine salt-spray test was introdueed, adviee eiven on metal-
cleaning procedure, and corrosion problems studied. For Army Inspection numerons paints
and varnishes were examined 1o specification.

Civilian.—Routine examination of a very large number of paints for the Housing and
other Departments was earried out.  Members of the staff acted on the Paints and (‘oalings
Committee of the Standards Tnstitute and on inter-departmental committees for paint
investigation. Special investigations ineluded («) suitability of New Zealand whitine for
putty-manufacture; (b) luminous paints for gun-sights, &e.; (¢) cagein paints; and (d)
fire-resistant paints.  Adviee to (fovernment Departments on paint problems was frequently
given.

Ruener

Speeial problems that arose during the year ineluded (a) particle size and other
determinations of rubber fillers; (b) preparation of rubher solutions; (¢) Imvestigation of
vubber-tive preservatives; (d) milking-machine vubber-ware; (e) eorrosion due to latex on
mortar-homh tail covers; (f) a report on the possibility of manufactnving synthetic vrubber
in New Zealand; (g) investigation of methods of analysis of rubber,
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Ror-rrooriNg or Kabrics
Analyses  of  rot-proofing  compositions  for Atarpauling  and tlentage were made.
Conferences with Army representatives on this question were attended.  This work has now
heen placed under the supervision of a * Rot-proofing Commitice ” set up by the Standards
Institute.
Bummpineg REszarcn

The aceumulation of knowledge and of experimental data acquired by members of the
staft’ over a period of several ycears has made it possible not only to carry oul useful
investigational work on building-mmaterials, but also 1o assist with technical advice on several
Committees set up hy the Standards Institute.

Among the problems considered were (@) mould in houses (tests of gypsum plaster,
flour pastes, and moisture contents of wallboard, &e.); (b) fire-resistance of wallboards;
(¢) roofing-tiles (conerete and carthenware) speeification tests; (d) enamelled sinks (tests
of enamel qualily); (e) copper supply tanks (corrosion and water-supply problems); (f)
timher-preservation (routine control of samples and investigation into permanence); (g)
examination of New Zcaland Portland cements, with special referenee to alkali content and
interaction helween eertain aggregates and ecment; (h) examinations of bricks, pipes, and
other items included under ceramies.

Two members of the staff were sent abroad to study building-researeh methods in Great
Britain, Canada, and the United States of America, and the application of plasties to
building. The teehnical knowledge now available on the staff, the experience already
acquired, and the study being made of modern developments abroad all combine to place
the Laboratory in a particularly happy position to play a prominent part in the field of
post-war building rescarch,

ACCOMMODATION

In view of the many and varicd activities of the Laboratory, accommodation has for a
long period been far from adequate, and the position during reeent years has become acule.
It is hoped that this will be remedied in the near future, when the Laboratory will he able
to inercase its usefulness to other Government Departments and particularly to meet the
inereasing demands of industry and of the newly-constituted Division of Industrial Hygiene
of the Department of Health.

ADVISORY AND CONSULTING
The Dirveetor and other senior members of the staff have been consulted frequently on
seientifie and industrial matters. It is gratifying to note that there has again been an
inerease in this part of the work of the TLaboratory. They have also represented the
Laboratory on various technical and inter-departmental committees, including those of the
New Zealand Standards Institute. Papers by various members of the staff have heen
published.

DOMINION OBSERVATORY

Acting-Direetor: Mr, R. €. llAyes
REPORT FOR THE YEAR ENDED 31sr DECEMBER, 1943
Time SERVICE

Control of Clocks—"The Observatory elocks have been kept correct by radio 1ime signals
received daily Trom  (reenwich and Washington, and also by occasional Tocal {ransit
observations.  The e¢locks were disturbed by local carthquakes on 16th January and 26th
[february, but no interruption in the time serviee resulted on either oceasion.

Time Stgnals sent out—In addition to the usual time serviee, arrangements were made
during the year for three additional time signals 10 be sent out daily through station Z1L/W
[or Navy and Air Foree use in New Zealand and the South-west Pacifie. Two of these
signals are retransmitted by Auckland and Suva 1radio stations.

The crrors of the main ZLW signals were less than 0-25 second on every day ol the yvear
exeept two.  On one day in April an error of (45 second developed, due to trouble with the
clocks.  The signals failed or were Taulty on several oceasions during the year, due to Taults
cither at the Observatory or at the radio station.

Although not part of the scheduled time serviee, correet time is given frequently by
telephone in response to calls from all seetions of the community.  The total number of calls
attended 1o in 1943 was 810, compared with 726 in 1942

Public Clocks—The Government Buildings elock was checked daily.  The maximum
errors observed during the year were 48 seconds fast and 78 seconds slow.  The clock was
stopped by a loeal earthquake on 261h Fehruary.

The synchronous eleetrie elock ran without interruption from st January to 9th Aueust
(221 days). The maximum crroxs observed during the year from readings taken twice daily
were 10 seconds fast and 27 sceonds slow.

General —-During the year 103 astronomieal watches were rated for the Royal New
Zealand Air Toree, and several others tor the United States Marine Corps and the New
Zealand Army lingineers.

New synchronizing-apparatus was fitted to the signals clocks to veduce the disturbing
effeets of carthquakes on them,

SEISMOLOGY

)

Summary of Setsmic Activity in New Zewland in 1915.—During 1943 slight or moderate
activity continued in the Walrarapa rvegion, with generally deercasing frequeney.  There
were oecasional rather strong shocks in that region in the carly part of the year. Of special
note was the unusual aetivity in the South Island, particalarly in the south-western portion
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o the Island. Two shoeks reached minor destruetive intensity (VIT on the Modified
Mercalli Seale).  One occurred on 8th May in the Lake Wanaka region, and the other on
23rd August in the Arthur’s Pass region.  The shock on 8th May was apparently the most
pronounced [lelt in Dunedin for many years. The intensity reeorded there was 1V-V on
the Modified Merealli Seale (equivalent to 5 on the Rossi-IForel Seale).  Groups of small
or moderate local shoeks oceurred in the Wairoa region in January and April, and in the
Rotorua region in February. dJune was the quictest month of the year.

The total number of carthquakes reported felt in 1943 was 176, Of these, 122 were felt
in some part of the North Tsland and 57 in some part of the South Island. Only three
shocks were felt in both Islands. The maximom intensity reported in the North Tsland
was VI on the Modified Merealli Scale, and in the South Istand VII. The ahove figures are
based on reports furnished hy officials at post-offices, lighthouses, and by several private
observers.

Neismograph. Slations.-—The Jagger seismographs at Rotorua and Tlastines are fem-
porarily out ol action owing to clock failure and the difficulty of obtaining new eloeks of
suitable type at the present time.  All other stations have continued reeording throughout
the year. These are located at Auckland, Arapuni, Tuai, New Plymouth, Bunnythorpe,
Wellington, Takaka, Kaimata, Christchurch, and Monowali.

Some  assistanee was given in connection with the establishment of a Milne-Shaw
seismograph at the Meterological Office at Suva.

Introduction of Modified Merealli Intensity Scale, 1931.—This scale was introduced at
the beginning of 1943 for recording the non-instrumental effeets of carthquakes, in place of
the Rossi-Itorel Seale.

Reseurch.—No research work could be undertaken during the year, the whole staff
being required to keep essential routine work up to date.

GENERAL
Astronomy.—Arrangements were made during the year for this Observatory to earry
out. daily sunspotl observations, which in normal times are made by the Carter Observatory.
The observations are required in conneetion with war activities.
In September, Colonel 1. J. M. Stratton, noted Inglish astronomer, visited the
Observatory. His adviee was obtained regarding future activitics, more partienlarly in the
time service.

DOMINION PHYSICAL LABORATORY

Director: Dr. E. R. CooPEr

Advisory  Commilice.—Professor T. D. J. Leeeh (Chairman), Dr. 18, Marsden,
Mr. W. M. (. Colquhoun (replacing Wing Commander (. Carter), Mr. G. W. Wyles,
Mr. R. C. Porter, Mr. R. Burn, Mr. J. Brooke, Dr. K. R. Cooper, Mr. . J. A, Brogan
(Scerctary).

GENERAL

Three meetings of the Committee were held during the year, The Dominion Physical
Laboratory has grown out of the Physical Testing Laboratory, which was set up prior to
the outhreak of war in 1939 primarily for the testing of materials and equipment for
Government Departments and to undertake investigational work for the Department of
Scientific and Industrial Researeh of an engineering and physical nature. So great was
the demand for the servicing of seientifie instruments and technical equipment, however,
that an instrument workshop had to be developed alongside the Laboratory to handle
efficiently the rvepair and construcetion of delicate precision apparatus. The interest which
the Laboratory always showed in developing standards of physieal measurement led o its
collaboration with the Munitions Controller in setting up a metrology laboratory for the
certification ol gauges for munitions-production, and later it was decided also to locate the
munitions tool-room at the Laboratory. A group of related aetivities has  thevefore
developed at the Dominion Physical Laboratory comprising a physical testing laboratory,
clectrical laboratory, metrology laboratory, metallurgy laboratory, engineering design seetion,
instrument workshop, glass-blowing workshop, and tool-room. The war has thus led to the
rapid establishoent in New Zealand of an institulion having a group ol aectivitics almost
identical with those performed at the National Physical Taboratory, Great Britain, where a
grcal deal of the engincering and physical testing work in England is centred, T{ iy of
interest to note that the National Physical Laboratory also has associated workshops for
dealing with work of a preeision nature.

Further progress towards the establishment of a national standards laboratory was made
at a meeting of interested Government Departments held on the 9th March, 1944, which
supported the prineiple of establishing at the Dominion Physical Laboratory all primary
referenee standards of measurement for New Zealand. Certain Government Departments
already hold standards of measurement required for the administration of legislation
involving the use of standard measurements, and others require periodical ealibration of
preeise measuring-cquipment.  There are obvious advantages in loeating in a properly-
equipped and legally-recognized national standards laboratory such primary reference
standards as are required for Government and industrial needs. To meel war requirements
the Dominion Physical Labovatory has acquired a staft trained in preeise measurement,
and seleeted officers from the staff, together with a considerable amount of cquipment that
has been assembled, are available as a basis for a permanent standards laboratory. It was
deeided to bring the scheme to the notice of Government Departments generally to invite
their participation, and a sub-committee was appointed to go into the question of what steps
would be necessary to seeure legal recognition of the status and funetions of a standavds
laboratory as a permanent seetion of the Dominion Physical Laboratory.
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Three new seetions have heen organized within the Laboratory during the vear: (1)
a luminous paint scetion for the development of Juminized equipment for operational use hy
the Armed Services; (2) a separate seetion for the repair and construetion of clectrical
instruments; (3) a seetion known as the “ planning unit 7 now follows the progress of all
work through the Laboratory and prepares weekly work-sheets with a priority denoted
against cach item of work., The planning scetion is an efficieney unit made neeessary by the
very large number of widely-assorted items of work which have come to the Dominion
Physical Laboratory from the Armed Serviees, New Zealand industries, and Government
Departments.

(fertain optical-grinding machines were made available to the Taboratory this vear by
the Direetor of Seientifie Development, and a small optical wovkshop is In proeess of heing
huilt up to supplement the general instrument-making facilities already existing.

Prvysrcan, TeSTING AND KLRECTRICAT [LABORATORIES

The following investigational work has occapied the attention of these laboratories this
vear—

() Pyrometric Purnace Controls—There has heen a demand in New Zealand for
controlling pyrometers for maintaining furnace tefperatures constant.  Last year isolated
instruments were produced for industrv, but as the demand grew it became neeessary to
make o eroup of {wenty-four of these instruments 1o cover the requirements of the Air
Department and Munitions Controller. The objeet has been to produee a reliable and
aceurate instrument which ean he set to control any temperature up to 1,000° C. Problems
have arisen in the behaviour of these instruments, and the design has been gradually
maodified to incorporate improvements.  The Laboratory installs and serviees cach ingtrument,
and the results to date have given great satisfaction to factory-managers.

(D) Repair of X-ray Tubes—The supply position of X-ray tubes for medical purposes
led the Wellington Hospital to approach the Laboratory regarding the possibility of repairing
X-ray tubes which have lost vacuum. The problem was given careful consideration and
cquipment built which enabled the tubes to be evacuated while heing heated. Two tubes
have heen repaired and are awaiting the cheeking of their characteristies hefore heing put
into service.

(¢) Linen Flax: Quality and Yield of Fibre—The objeet has been to follow up any
line of physical investigation that might lead to an improvement in the quality and amount
of fibre being produced in New Zealand. The matter has been rendered diffieult, sinee the
work is best carried out close to a linen-flax factory and it has not always been possible to
sparc key personnel to he absent for very long from the Laboratory. The main factors
which eontribute to a high erading of fibre are strength, cleanness, freedom from discase,
softness, and uniformity. An impact-testing machine was built to determine the strength
of fibre, and a comparison of New Zealand and Irish retted fibre showed that the former
was not lacking in strength. The cleanness of the fibre was judged by microscope observa-
tions, and it was in this respeet that New Zealand fibre appeared to contain a great deal
of adhering non-fibhrous tissue.  This observation was later supported by reports from Great
Britain, and attention was subsequently devoted to a study of the retting process using the
mieroscope. These investigations are still proceeding.  The effect of moisture on the strength
of fibre has been determined, and experiments are heing made to moisten rapidly flax which
is too dry to seuteh and to measure the effect of moistening on the yield of fibre from the
geuteher. The resulis to date indieate that fibre having a low moisture content will give a
higher yield when moistened by the rapid method that has been developed.  The ultimate
object of all physical and chemical tests on flax fibre is to obtain a means of judging the
spinning-quality of fibre without having to resort to spinning trials. A very extensive
programme along these lines is being undertaken in Great Britain, the vesults of which arve
awaited in New Zealand, more espeeially sinee there is no suitable gpinning-equipment here
which would cnable similar trials to he made.

(d) Refrigerator Efficiency Determination.—A speeial type ol flow-meter has been built
to moeasure the flow of refrigerant Liquid in a eompletely-enclosed system, and by means of
thig it is intended to compare the cooling produced hy a determined flow of refrigerant.
This will lead to a study of the efficicney of various types of refrigeration equipment and
mayv help to improve existing designs.

(¢) Repair of Mercury-in-steel Thermomelers—A large number of this type of
thermometer eame 1o the Laboratory for vepair, and great difficulty was experienced in
effecting repairs rapidly. This led to an investigation to determine the most cffective routine
method of overcoming the various defeets which arise in these instruments. Several
instruments have been sueeessfully repaived as a vesult of the investigation.

(f) Dimensional Changes of Traceline Paper for Map Reproduction.—Difficulties have
been experienced by the (Government Printing Office in the offset printing of maps using
several colour processes owing to the dimensional changes that occur with certain tracing-
papers from which the eolour process is done. The Laboratory has made lincar measure-
ments of dimensional ehanges on samples of ecllulose acetate, celluloid, and linen-hacked
papers eaused by changes of atmospheric humidity.  From these vesults eertain papers have
had to be rejeeted as unsuitable for such work. This branch of the work is expeeted to be
inercased considerably during the ecoming year, and comprehensive equipment is heing
designed and construeted.

() Mould on Imner Wall Surfaces of New Zealund HHouses—Tt was discovered early
in 1948 that mould had a very much greater tendeney to develop in a humid atmosphere on
surfaces whieh had been papered by the aceepted {rade method than on unpapered surfaces.
This aspeet of the problem was then taken up by the Plant Discases Division. The problem
of redueing the tendencey for moisture o condense on the inner wall surface by altering the
existing wall strueture or wall materials remained for the Dominion Physieal Laboratory to
investigate, and this work is still proceeding.
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(h) Tirc-retreading.—Following on work that had heen done for a local company on
the retreading of motor car and truck tires, in which assistance was given with respect to
curing-times for the vuleanizing of the rvetreads, Turther assistance has been given in
overcoming lack of adhesion of vib-type retreads by vuleanizing for definite times with
pressure applied and with controlled solutions of rubber adhesive.  In addition, drawings
of a new type ol internal-heating retreading-mould were inspected and a veport furnished
as to its probable usefulness for the purpose intended.

(1) Effect of Humadity and Temperature on Radio Componenls—The Army inspection
depariment referred components from field radio equipment to the Laboratory for fests as
to their probable hehaviour under the high humidities and temperatures of tropical places,
Tests were performed in a specially-construeted  temperature- and  humidity-controlled
cabinet.,  In addition, adviee was given as to the best method of servieing and maintaining
the complete equipment in s most efficient condition.

(§) The Application of Radio-active Luminous Paind for Luminizing Fqupment.—TIn
co-operation with the luminizing seetion, the physical laboratory has designed and had
construeted equipment for (i) comparing the luminous intensity of lTuminous paint on the
dials of meters (to be incorporated in radio equipment) with green light of standardized
intensity, and (i1) measuring the luminous infensity of radio-active materials used in
luminous paint. The former is used as a cheek 1o maintain the luminosity of the dials
between known safe limits of intensity and 1o observe the falling-off of the intensity with
time, while the laiter equipment measures the variation of intensity and the deeay with
time of the luminosity of the powders used.

(k) Hard-rubber Coil-formers—The Radio Controller’s office, Ministry of Supply,
forwarded @ number of hard-ruber coil-formers used in field radio cquipment which tended
to expand under working temperatures and overstreteh the wire wound round them.
Samples of various mixes of compounded rubber were obtained from the manufacturers,
expansivity measurements made, and adviee given as to the most suitable “ mixes.” The
firm was thus able to produce a vubher compound whieh had a sufficiently low ecocfficient
of expansion.

(1) Soft Vulcamized-rubber Mounlings for Whip-cord Aervials—Accclerated ageing tests
were performed on soft vuleanized-rubber mountings used for the bases on which whipeord
aerialg are mounted on Army vehicles. Recommendations were made as to the eomparative
alues of two types of mountling supplied.

(m) Sound Measurement in  Aeroplane IKungine Test-houses.—Measurements and
recomuendations were supplied to Air Department for redueing noise and vibration of test
henches.

(n) Repairs, Tesls, Coalibralions—Over nine hundred items have passed through the
physieal and cleetrical Taboratories during the past twelve months in the nature of repairs,
calibrations, {ests, &e. Many of these, such as dial thermometer repairs, may take up to
three or four days, cloth tests one day per sample, down {o pressure-gauge ealibrations,
which may require fifteen minutes if no cleaning or overhaul is required. In the majority
of calibrations, previous overhaul or repair was required.

(0) General:—

(1) Sound measurements on wallboards for the Director of Seientifie Developments:

(i1) A portable experimental vuleanizer was developed, and six were eonstrueted
for the Linen Flax Scetion of the Department of Industries and Commeree
for the repair of scuteher belts:

(ii1) A Dbomb-filler was designed for safe filling of practice hombhs with chlor-
sulphonie acid:

(iv) Ground-vibration measurements were made for the Publie Works Department
in eonneetion with a railway problem:

(v) Comprchensive life tests made on accumulator hoxes for M.(G. carriers and
tanks:

(vi) Tnsulation measurements of plasties and wax-impregnated insulated wires for
Radio Controller:

(vii) Moisture-meter investigation for determination of moisture in seeds by

cleetrieal equipment :

(viii) Investigational work performed on dark adaptometer for Air Department:
(ix) Set of colour cards construeted and refleetion faetors measured for eamouflage
: painis on ships:

(x) Bimetallie thermometer being developed for Department of Island Territories
for use with coconut-desiceator ovens.

MuTROLOGY 1LABORATORY

The metrology laboratory is now cquipped to make lincar measurements from less than
lin. up to 3 ft. to an accuracy of 0-0001 standard ineh. Throughout the year the voutine
checking of gauges for the Munitions Controller and the Chief Tnspeetor of Munitions
(Army) has proceeded satisfactorily. Tn this period over 12,500 gauges of all types have
been eertified.  The work is performed entirely by a female staff under the supervision of
two engineers. This laboratory is the eentral authority in New Zealand for the certification
of munitions gauges made by all tool-rooms throughout the Dominion; it [unctions quite
independently of the Dominion Physical Laboratory tool-room, which makes an inspection
of ity own work (just as the industrial tool-rooms do) before forwarding gauges to the
metrology laboratory for certification. The deercasing number of rejected gauges during
the past twelve months refleets partly the improving skill in New Zealand tool-rooms and
partly their improved facilitics and equipment.  Opportunity is taken here to rvecord the
spirit of co-operation existing between the industrial tool-rooms, the Munitions Controller’s
Department, and the Dominion Physical Laboratory, which has enabled sneh rapid progress
to be made in the field of precision tool and gauge manufacture.
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MuETALLURGY LIABORATORY

The following major investigations have been made during the year: -

(«) Manufacture of Screw-ring Gauges—In the manutacture of hardened serew rings
two interdependent problems are encountered, the prevention of distortion in heat treatment
and the final lapping to eorvect form. In an cffort to hold pitch and diameter of rings to
1/10,000 in. in hardening, all types of commercial tool steels were investigated, and overscas
rings were examined to determine materials and technique used. A satisfactory combination
of hardening and lapping with materials available has now been evolved.,

(b) Determination of Magnelic Change Poinls of Nteel—An investigation was under-
taken {o determine the applicability of the magnetie test as a means of determining correct
hardening temperatures.  This simple test is widely used in industry, but gives satisfactory
vesults with only a limited class of stecls.  All commonly-used tool steels were accordingly
investigated, and the relation between the magnetie change points and upper and lower
eritical points determined. These results will shortly be cireularized to tool-rooms.

(¢) Lincar Changes in Refructories ol Iigh Temperature——Apparatus has been
constructed for the determination of lincar expansion of refractories up to 1,000° C. A
series of eight types of rvefractory brick has heen investigated for a cement company, and
results compare very favourably with published figures.  The work will be extended to cover
all types of locally-available bricks as time permifs.

(d) Thermal Insulation Valwes of Refractories al Iigh Temperature—~—quipment for
the determination of thermal insulation of refractories up to 1,100° C., desighed along the
lines of the A.ST.M. apparatus, will be completed shortly.  Bricks used in the construetion
of rotary kilns will be first investigated, and subsequently all other refractories available.

(¢) Optimum Annedling-conditions for Steel used i drawing Bomb Casings.—In an
effort to improve tool lite and quality of finished produet, an investigation into the correet
interstage  anncaling  procedure  for mortar-bomb  drawn casings has been  carried out.
Machinability, physical properties, lile of dies, and diffieulty of final pickling all have to be
considered together in this problem.

(f) Oplimum Annealing-conditions for Fuze Brass.——The change over from Australian
forgings to Kuglish forgings in the manulacture of fuze hodies has given rise to a serious
machining problem. Laboratory work dirceted at overcoming this difficulty has been
completed, and large-seale tests are now heing carried oul.

(g) Casting of Anico Magnets—The difficult problem of remelting and treating Alnico
magnet alloy has been overcome by a very rapid melting technique employing an indivect
are furnace. The laboratory is now in a position to supply limited quantities of castings
up to 10 1b. in weight. '

(h) Determination of Stresses in Welded Girders—The adoption of welded joints for
{he main girders of the new Whirokino Bridge has given rise to the question of hest welding
procedure to minimize residual stresses. A very sensitive strain-gauge has heen construeted
for the investigation, and two fullseale test welds are now heing prepared.

(1) Uniform Hard Chrome-plating of Sleel Balls—The application of barrel plating
methods to hard ehrome-plating has been suceessfully undertaken, and spherical drifts for
use on mortar-homb tail units are now heing proeessed.

(j) Electroplating of Bowring Swrfaces with Lead —AL the request of the Air Depart-
ment, a small pilot plant was instituted for the Jead-plating of radial engine master-rod
hearings. After the technique had been established, Air Foree personnel were instruceted
and details of Tull-seale cquipment supplied to the Department. The process is now heing
worked very salisfactorily.

(k) Iwvestigation of the Cause of Failwre of Rocker-boxes on Aireraft Engines-—A
detailed investigation of the failure of rocker-boxes on certain aireraft-engines has been
completed. This cntailed metallog aphic examination combined with destruetive tests on
evlinder heads and an investigation of the aetual running conditions of the engine.

(1) Manufacture of Suitable Alloys for Fusible Links lo prevent the Overheating of
Salt Bath Furnaces—The whole question of fusible alloys for furnace proteetion at various
temperatures has been investizated.  Several different types have heen supplicd and are
operating satisfactorily. For operating-conditions in which fusible links are unsuitable a
differential expansion-type velay has heen designed and is now heing construected.

The ahove investigational work is additional 1o the routine testing and examination of
metals, the calibration and inspeetion of works’ pyrometers for outside industry, the
determination of heat treatment proeedures lor outside industry, the Xeray examination of
castings, and the hard c¢hrome-plating of dies, tools, and gaunges. Over one hundred
separate items of work have been dealt with under these various headings.  In addition, this
laboratory has exereised technical control over all heat treatment of steel tools and gauges
arried out in the Dominion Physical Laboratory furnace-room for the Laboratory’s tool-room
and for industry.

DESIGN SECTION AND INSTRUMENT WORKSHOP (INCLUDING (ILASS-BLOWING, ({LASS-GRINDING,
AND  KLECTRICAL-INSTRUMENTS WORKSHOP)

The design, manufacture, and repair of instruments and cquipment has heen done oh a
farge scale this year. In round figures, over 950 items. of eonstruction, H00 items of repair,
1,500 items of  glass construction, and 150 items. of clectrical-instrument repair and
construction have heen despatehed.  This work has been confined as far as possible to that
requiring speeialist attention such as the combined. Taboratory and workshop facilities and
{he seientific and teehnical stafl of the Dominion Physical Laboratory are now capable of.
The work has all been direetly or indireetly related to the war cffort.  The United States
Marine Corps made full use ol the Taeilities available for the overhaul of optical and other
cquipment requiring laboratory supetrvision.

An appreciation of the variety and type of work accomplished ¢an be agained from- the
tollowing list. ol special apparatus which has passed through the hands of the Dominion
Physical Laboratory this year: (tun teleseopes, range-finders, hinoeulars, theodolites, surface-
aluminized mirrors, casettes, acrial and other cameras, microseopes, projectors, bomb-sights,
cun-sights, lenses, photometers, chronometers, stop-watehes, harometers, barographs, ancroids,
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tachometers, frequency meters, speeial eleetrie motors, X-ray tubes, mercury contactors,
thermostats, pyrometers, thermometers, speeial cleetrie switehes, voltage-regulators, railway-
track recorders, moisture-meters, thermocouples, microtomes, scismographs, hygrometers,
halanees, gas-pressure recorders, magnetie compasses, pressure and vacuum ganges, plotting-
tables, dial gauges, micrometers, smoke-density meters.

Toor-rooM

The tool-room has been fully engaged throughout the year on the manufaeture of
precision steel gauges, dies, tools, and speeial equipment requiring aceurate machining and
grinding. Over 6,190 gauges and 2,545 tools were made during the past twelve months.
This work has been performed strietly to priorities submitted weekly to the Dominion
Physical Laboratory by the Munitions Controller. The shortage of skilled toolmakers has
neeessitated the employment of the minimum ratio of skilled to unskilled operators. Several
female machinists trained under the Emergeney Training Scheme at the Wellington
Technical College have proved very satisfactory. The work is subdivided into (@) machining
of steel before hardening; (b) hardening hy salt-bath furnace-heat treatment; (¢) grinding
within the final tolerance; (d) check measurement. These four processes are eonducted in
scparate rooms. A thorough system of rvouting the work has been instituted, sinee one of
the major difficulties in any workshop dealing with a large number of differing items is to
avoid losing sight of any one picee of machined metal.

Although the main output of the tool-room to date has heen gauges, there has heen a
considerable inerease in the amount of small precision-tool work, and this can be expeeted to
inerease still further as the facilities at the Dominion Physical Laboratory {ool-room hecome
more widely known.

GEOLOGICAL SURVEY

Director: Dr. J. HENDERSON

During the year ended Slst March, 1944, the Dircetor visited Whangarei, Wellsford,
Kaukapakapa, Greymouth, Hokitika, Clarendon, Eliotvale, and (lenorchy fo inspeet
deposits of economic value. He prepared reports on fireclays and ganisters, on feldspar,
on quartz crystal, and on carthquake risk in New Zealand, and in addition a number of
reports by other officers of the Geological Survey were edited.

Field officers were largely engaged in examining, sampling, and estimating quantities
of coal and other deposits of possible economie value, the only regional mapping being that
necessary to further this work. Many hore-sites to test for subsurface water were selected,
several municipal water-supplies were examined, hot-water supplies at Rolorua  were
reported on, and the geology of sites suggested for dams, bridees. and huildings was
investigated. (eophysical work was carried out in several loecalities, the magneto-meter
being found especially useful in the prospecting of the small hodies of serpentine oecurring
in North Auckland.

C'oAL SURVEY

All parts of the Grey Coalfield have now heen mapped sufficiently to allow the
preparation of the rveport. Mr. W. E. Hall iy working on the historical and operational
seetions in Wellington, and Mr. M. (fage on the sequence and struetural sections in
Greymouth,

The Westport Coalfield has been photographed from the air, ground econtrol stations
have been fixed, and as soon as the detailed map now in hand is ready, Mr. . E. Fyvfe will
begin the detailed examination. Aerial mapping and the mueh simpler sequenee of coal-
measures should greatly shorten the time of investigation as compared with that of the
Grey Coalfield.

Dr. A, R. Lillie, who, since the beginning of 1944, has been assisted by My, M. T, Te
Punga, is now well forward with the mapping of the Nighteaps-Ohai Coalficld. The
topography is casier and the outerops fewer than on the Grey Coalfield, so that data arc
less abundant and the conelusions will be less precise.

Mr. Fyfe visited Greymouth, Manapehi, Ohura, and IHuuntly, the two latter in order to
advise on areas of shallow coal that it is proposed to strip and mine opencast. Mr. J. lHealy
furnished a report on the proposed prospeeting at Kawakawa, North Auckland, and Messrs.
II. W. Wellman and R, W, Willett another on a coal-heaving arca at IElliotvale, a few miles
south of Milion.

PavxonToLogieal, Wonrk

Dr. J. Marwick examined many colleetions of molluscan fossils from the West Coast
and from Wairoa (Hawke's Bay) and Moeraki districts.  Mr. ¢ A Fleming completed his
identifications of faunas from the Danuevirke Subdivision.  Both officers  prepared
descriptions of new forins found during their work.

Dy, H. J. Finlay identified foraminifera from a great many samples [orwarded by oil
companies and field officers.  The more important groups ol samples were from North
Auckland, the West Coast, and Moeraki.

PiTROLOGICAL, 'WORK

Dr. €. 0. Hutton made many mineral determinations for the Dominion Lahoratory,
Railways, and other Departments, as well as for commercial firms, &e. e identified
mincrals in numerous samples of heavy residues from the Manawatu-Waneanui distriet and
North Westland.  This work was to aid oil companics in mapping formations. He
examined also a series of coneentrates from dredges, visited New Plymouth in conncetion
with the igneous rock penetrated in the Devon bore, and visited North Auckland to advise
on the probable behaviour of the small bodies of serpentine likely to be required by the
fertilizer industry.
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GrorHysical,. WoRkK

Mr. N. Modriniak made magnetie and seismological observations in the Whakatane
distriet in an investigation of the possibility of obtaining voleanie heat near the sea.  l1le
also visited Whale Island.  Mr. K. O, Macpherson prepared reconnaissance geological maps
of the Whakatane district and Whale Island. Mr. Modriniak extended the magnetometer
work already undertaken at Rotorua.

Muv. Modriniak continued the investigation of possible dam-sites on the Waikato River
upstream from Arapuni Lake. Only magnclometer work was possible.

At Huntly an attempt is being made 10 ascertain the shape and structure of the
coal-hasin coneealed by the sands and silts of the Waikato north of the present mines.

The geophysical drill has been found most usetul in horing for serpentine and water in
North Auekland and for coal at Huntly.

SPECIAL KXAMINATIONS
Plosphates—The prospecting of the Clarendon deposit of phosphatic rock continued
throughout the year, Mr. R. W. Willet{ taking samples and advising as the work progressed.
Me. K. O. Macpherson, in a rvepott, discusses the origin of the rock, and suggests that similar
deposits may oceur in other parts of the South Island.

Serpentine—Mr. J. Healy and Mr. C. A, Fleming investigated the known hodies of
serpentine in the Kaukapakapa distriet and some of those in the Wellsford distriet with the
magnetometer, post-hole digging and boring with a power-drill.  The rock-hodies were found
to be disappointingly small, but a quantity of at least 100,000 tons of reasonably-accessible
serpentine was proved.

Limestone—Mr. R. W, Willett continued the estimation and sampling of the limestone
deposits of Southland within casy rcach of transport. Mr. M. Ongley was in Masterton on
two oecasions, once to report on and sample a limestone deposit proposed for crushing as
agricultural lime, and again to report on a new sink-hole in gravel probably overlying
hmestone.

Challe—My, 1L W, Wellman reported on the deposit of chalk at Oxford, North
Canterbury.

Diwdomife—DMr. C. X Pleming mapped and hoved a small deposit of diatomite at
Morningside, Auckland.

Flint—Mr. . W. Wellman examined the deposits of flint neav the mouth of Clarenee
River; Marlborough.

Mica. Messes. Ho W Wellman and e W, Willett visited Tlenry Pass hetween Geovae
Sound and the middle arm of Lake Te Anau where a lentieular dyke of pegmatite was
mined for miea many years ago. The body of rock scems to have heen worked out and no
other was found during a hurried reconnaissance of the neighbourhood.  Some miles from
the sea, however, a dyke of feldspar was noted on the south side of CGteorge Sound.

Clay.—Clay deposits in widely-separated  distriets were mapped and sampled. A
nwmber of students, under Mr. lHealy’s supervision, mapped and sampled with post-hole
diggers a voleanic dome of partly-decomposed dacite at Meleod Bay, Whangarei Ilarhour.
The same party, assisted by Mr. C. A, Fleming, worked on clay deposits in the Bay ol
Istands distriet and near Kuaikohe,

Mr. H. W, Wellman sampled and mapped clay deposits at Waimangaroa and Charleston
on the West Coast, and at Mount Somers at Kakahu in Canterbury.

I'uller’s Karth—Mr. R. W. Willett direeted the locating, prospecting by trenching and
post-hole digging, and sampling of deposits of Fuller’s carth in the Gore-Mataura distriet.
Sonte regional mapping was necessary in this geologically little-known region.

Water-supply.—DMr. M. Ongley discussed the Hutt artesian hasin and the (Hishorne town
supply with waterworks engineers.

Mr. J. Healy was consulted on subsutrface waler-supplies by the military and county
authorities, municipalities, State Departments, commercial firms, drillers, farmers, and others.
Ile seleeted many well-sites with good sueeess, chiefly in North Auckland and about
Auckland City, but went as far afield as Tairua, Rotorua, Morrinsville, and Raglan on this
business.

There are substantial arcas of low relicl in North Auckland suitable for close settlement,
exeept for shortage of water for stock during continued dry weather. At a few points good
underground water has heen tapped, but in gencral sueh supplies have not been found cven
by Aairly-deep drilling. At Mr. Healy's suggestion several bores were drilled in the
Silverdale - Dairy Ilat distriet.  These had to be abandoned, owing to ecaving, withoul
striking water; the deepest was 715 1.

Iot Waeler—Messrs. Macepherson, Healy, and Modriniak at different times visited
Rotorua to report on how the extensive drilling for hot water by the municipality, hotels,
and others was likely to affeet the supply for publie baths.  The last-mentioned officer
located the position of many of the wells on a map and colleeted some data on their depth,
diseharge, and temperature. A large part of the ground water under Rotorua is heated by
magmatie gases, and no worth-while opinion as to the effects of the bores on the discharee
of the springs can be given without systematic observations over a number of yvears.

Mr. Modriniak also reported on the lowering of the hot pools at Whakarewarewa
feeding the Spout and Blue baths, and suggested means {o maintain the supply.
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MAGNETIC OBSERVATORY, CHRISTCHURCH
Director: Mr. 1L 19, Bamn

The programme ol work in Acerrestrial  magnetism, scismology, cosmic radiation,
atmospherie eleetrieity, and meteorology has been generally maintained during the year as
in former years. Magnetic resurvey field-work was also continued, new stations being
established in suitable locations throughout the country.

Terrestrial Magnelism—The work of recording and tabulating the mean hourly values
of the magnetie declination, horizontal foree, and vertical foree has heen continued as usual,
and absolute observations of the carth’s magnetie field were obtained regularly. From the
mean hourly values for all days the following mean figures for 1943 are derived :—

Change since 1942

Magnetic declination .. .. .. . .. 187 4874 -H59

Magnetic horizontal force .. . .. .. 22,2224y =107y
Magnetic vertical force .. .. .. Lo —D0,208- 3y -+ 45y
Magnetic inclination .. . - . . 687 047+ 37 C- 047
N. .. .. .. .. .. .. .. 21,085 6y — 22Dy
| DR .. .. .. .. .. .. 7,163 8y 329y
T. .. . .. . . . L 59,5082y S 8-ly

Also given in the above table are the changes in cach clement sinee 1942, The secular
¢hange in deelination, although less than last year, still remains high; that in H shows a
tendeney to return to the normal figure.

As usual, the international magnetie character figures for all days have been furnished
quarterly to the Scerelariat de I’Organisation Meteorologique Internationale, Liausanne, and
the Carnegie Institution, Washington. Values of “K,” the range index of geomagnelie
activity, have also been transmitted to the International Association of Terrestrial Magnetism
and Bleetricity al Washington. Since April last “ K 7 indices have been supplied daily to
the Defence Services for use in connecetion with the forecasting of vadio conditions.
Tabulated hourly values of D and I for the years 1912, 1915, 1916, and 1917 were supplied
to Mineral Resources Survey, Commonwealth of Australia, for use in certain defence
projeets. It was found that the hourly measurements for these years had never heen
reduced, and this had to be done before aceurate values could be supplied.

Mugnetic Resurvey—Despite delays caused by inelement weather, magnetic observations
were made at 63 stations throughout New Zealand.  Of these, 34 were new points established
in arcas which were seleeted as magnetically undisturbed, after collaboration with members
of the Geological Survey. In some cases sites were also tested by making a reconnaissance
survey with a Sehmidt vertical magnetiec balanee. The remaining 29 stations were points
observed at during the first year of the survey and which were reoccupied for seceular-
ariation purposes and to make other needed checks. These reoccupations confirmed quite
well the differing rates of sceular variation with change of latitude.

Intercomparisons hetween  the field  instruments and the Amberley base station
instruments have been frequent and the resulis are still in close agreement.  Complete
results of the field obscervations up to the end of 1943 have heen forwarded to the Carnegice
Tnstitution of Washington, who are utilizing this information in the preparation of magnetic
chiarts. A map of New Zealand showing the isogonals and lines of equal annual change in
declination as at epoch 1943-5 was prepared using the resulls oblained at 109 of the stations
oceupied during the resurvey.  This has been published for use by the Serviees.

Electric Potential Gradient—The Bendorf eleetrometer has been kept in operation, and
the number of hours of recording lost duc to spider-webs was greatly redueed by applying
a timber-treatment process to the building at regular intervals. For the purpose of
obtaining more frequent cheeks on the constaney of the “zero,” a relay was devised for
automatically carthing the eollecting system at frequent intervals throughout the day. As
well as maintaining eurrent measurements, further progress has been made in overcoming
arrears of measurement. The Kew method of characterization of days has been adoptled
and all days 1940-44 grouped according to this scheme. Early this year the method was
extended along lines suggested by the International Association of Terrestrial Magnetism
and Kleetricity. The extended method has been used for 1944 values and eventually will
he applied to all previous years. A new method of preparing data to be used for correlating
the observed variations of potential gradient with local metcorological conditions was also
instituted.

Seismological—The seisimological cquipment has funetioned satiglactorily and has heen
maintained in eritical adjustment by quarterly calibrations. Preliminary measurements have
been published cach month with those from the Dominion Observatory. In all, some 359
seismic disturbances were reeorded during the year. Owing to the failure of the master
clock eontrolling the time-marking mechanism, it was necessary to adapt @ chronometer for
this purpose uniil new parts could be obtained from England. Repairs have been effeeted,
and the system is again functioning satisfactorily.

Cosmic-ray Meter—Delay in the Tulfilment of supplies again caused a loss of vecord
for a short period. Measurement of vecords has been maintained and vesults forwarded
quarterly to the Carnegice Institution, Washingtou.

Meteorological.—The programme of meteorological obscervations—thrice daily on most
days—was eontinued for elimatological purposes and the results forwarded to the Director
oi Meteorological Services,  Results were also published daily in the loeal newspapers.  As
ustial, there has been mueh demand Tor meteorological data from other Departments and
many secctions of the community. In order to comply with the increasing number of
requests for information vegarding humidity and the moisture eontent of the air, figures
derived from the thrice-daily obscrvations for the last forty-two years were tabulated.

Equipment.—A new radio reeciving-sel was designed and made to improve the reeeption
of time signaly at Amberley for the purpose of checking the eloeks there.
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METEOROLOGICAL BRANCH

Consequent on the outhreak of war, the Meteorological Branch of the Department,
together with the Apia Observatory, was transferred to the Air Department for the duration
of the war.

The report of the Meteorological Branch during the past year is contained in the
annual report of the Aiv Department.

IMPERIAL AGRICULTURAL BUREAUX

The Tmperial Agrienltural Burcaux were established to act as elearine-houses for {he
interehange of information hetween researeh workers in various ficlds of agriculiural scienee
throughout the world, but more particularly within the various countries of the British
Clommonwealth.

In New Zealand co-operation with the Bureaux is maintained through the Department
ol Seientifie and Industrial Rescarch, for which purpose there is a special liaison officer,
In addition, econtacts with individual Burcaux and the appropriate fields of rescareh are
maintained by official correspondents, who deal with specifie inquiries,

OVERSEAS LIAISON

The Seientifie Liaison officers in London and Washington have continued {o give most
valuable serviee in maintaining liaison hetween Greaf 3ritain, United States of Ameriea,
and  New Zealand in vesearch and other scientific  aetivities. Speeial attention  has
necessarily been given to the procuring and exchange of information on the seientific
aspeets of defence, the processing, storage, and transport of foodstuffs under war conditions,
and substitutes for cssential materials now unavailable or in short supply. A wide range
of inquirics on these and other matters of wartime importance has been dealt with, and
the information received has greatly assisted the Department in keeping  abreast of
seientific developments in (ireat Britain, United States of America, and allied countries.

During the year approval was obtained for an inereased establishment of overseas
seientific liaison officers, and Messrs. N A, Marris and J. A, D, Nash, of the head office
staff, were appointed 1o United States of America and Australia respeetively, My, Nash
has taken up his duties in Melbourne, and Mr. Marris will leave shortly for Washington,
which will he his headquarters in the United States of Ameriea.

PUBLICATIONS

The monthly publication of the New Zealand Jowrnal of Science and Technology was
continued during the year, alternate numbers being devoted to two different elasses of
papers.  Scetion A of the Journal is composed entirely of agrieultural-seience articles, while
Scetion B deals with general subjects apart from agricultural, including papers on chemistry,
physies, geology, scismology, economies, and industrial technology.

Apart from the Jowrnal, a further departmental bulletin was issued during the year:
No. 88, * Fireclay and (fanister in New Zealand,” hy oJ. Henderson.

Approximate Cost of Paper.—TPreparation, not given ; printing (1310 coples), £102.

By Authority: E, V, Pavr, Government Printer, Wellington.—1944,
Price Is, 3d.]
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