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INTRODUCTION
BY rsr Drnrcron

This is the fiftieth year for which the Rothamsted Annual Report
has been published. A summary index covering this period has

been included in t}is issue'
Bv the death of Sir -lohn Simonsen on 20 February 1957 the

Lawei Asricultural Trust Committee lost a valued member. He was
aooointei to the Committee in 1050 and had been Treasurer since

rbiZ. tte tras Ueen succeeded on the Trust Cornmittee by Dr. L. E.
Sutton and as Treasurer by Prolessor A. Robertson.

It is v/ith deeD resret t-hat we record the death in June 1957 of
Lord Ctinton, wh6 ovir a long period of years rendered great sen-ice

to Rothamsted. He was Chiiiman oI the Lawes Agricultural Trust
Committee from 1925 to 1937 and a Trustee from 1929 untit his
death. He has been succeeded as a Trustee by the Marquess of
Salisburv.

\Ve ilso record v/ith regret the death of Mr. C. T. Gimingham,
a former director of the Ministry oI Agriculture Plant Pathology
Laboratory; he was on the Rotharnsted staff Irom 1905 to 1907

and lrom 1923 to 1928.
Three members of the staff who have given long and devoted

service to Rothamsted retired at the end oI September: Dr. H. G.

Thomton, who had been head oI the Soil Microbiology Department
since 1920; Dr. Katherine \\'arington, who joined tlte Botany-De-
Dartment in l92l and did pioneer work on trace elements; and Miss

ift. M. Bronun.,. -ember oI the staff of the Plant Pathology Depart-
ment since 19i7, who was awarded the M.B.E. in the New Year's
Honours list. Dr. P. S. Nutman was appointed head of the Soil
Microbiology Department, of which he has been a member since

t 939.
Sir Witti.- Ogg was elected a Corresponding Member of the All-

Union Academv o"iAaricuitural Sciences-o{ the U.S.S.R., and at the
inwitation of ttie Academv visited Moscow to attend the Anniversary
Session and receive his siroll o{ membership. Other visitors to the
U.S.S.R. were Dr. P. W. Arnold and Dr. J. L. Monteith, who sPent

i month there under an exchange arrangement, and Dr. R Greene-

Keltv. who is working in the Faiultv of Geology and Soil Science of
the iJniversitv of MoJcow for nine months under an excbange scheme
t.iween the'Academv of Sciences of the U.S.S.R. and the Royal
Societv.

Drl I- M. Bremnerwas awarded a Rockeleller Foundation Fellow-

"ni" an"cl is ilividine a vear between Iowa State College and the
il"i""oit" of lllinoii. br. E. W. Buxton visited the University of
Califomii aad research institutes in the U.S.A. with a Kellogg
Foundation Fellowship. The National Research Council of Canada
awarded a post-doctorate Research Fellowship -to -Dr. 

Gillian N'
Thome, enatling her to work in the Science Service Laboratories in
Ottarua for a y&'r; and Mr. H. D. Patterson accepted a Visiting
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Proiessorship at the Institute oI Statistics, University of North
Carolina. Mr. R. H. Kenten and Mr. A. J. Arnold have been
seconded to the West African Cocoa Research Institute, Ghana,
and Mr- G. V. Dyke to Hunting Techaical Services to work on a land
improvement scheme in Iraq.

trIr. F. C. Bawden attended meetings of the Advisory Committee
for Agricultural Research in the Sudan, and Dr. F. Yates visited the
Indian Statistical Institute and the Indian Council of Agricultural
Research. Mr. F. G. W. Jones took part in a nematology " S€minar-
Workshop " held at the Agricultural Experiment Station, Knoxville,
Tennessee, and visited research centres in Alabama and Florida.
He also attended meetings in Munster as Advisory Editor of N enato-
logica and as a member o{ the Goveming Board of the Societv of
European Nematologists. Dr. H. Greene, Adviser on Tropical.
Soils, risited Malta, Pakistan and several East African territories.
Mr. D. H. Boalch attended meetings of the Executiye Committee of
the International Association of Agricultural Librarians and Docu-
mentalists in Paris, and Dr. K. Mellanby went to Amsterdam for the
first editorial meeting oI Entam.ologica exferinentalis et afplicata.
Dr. G. W. Cooke visited laboratories in Holland and France for
discussions on phosphate {ertilizers; Dr. A. Muir and Dr. D. A.
Osmond took part in the F.A.O. Working Party on Soils at Bom.
Dr. P. W. Murphv, a member of lhe Zoology Committee of t_he
International Society of Soil Science. visited Geneva for discus-
sions on the organization of the Intemational Colloquium on Re-
search Methods in Soil Zoology to be held at Rothamsted in July
1958.

Sir William Ogg attended the International Potash Congress in
vienna. At the invitation of the Roval Societv Dr. H. L. Fenman
was a delegate to the Paci-6c Scienci Congresi in Thailand.. Mr.
F. C. Bawden took part in the Intemational Congress on Polio-
myetitis in Geneva and in Sy'rnposia on Viruses and-Virus Diseases
in New York and Madison. Mr. N. trV. Pirie attended conferences
on " Cellular biology, nucleic acids and viruses " organized by the
New York Academy of Sciences and the Poliomyelitis Foundition.
He also took part in a conference on " The origin oI lile on t}re earth "
arranged by the Academy of Sciences, Moscow, and the Inter-
national Union of Biochemistry. trIr. M. V. Tracey accepted the
invitation of the U.S. Naly to a slmposium on " Marine Biology "
in Seattle. Dr. J. B. Free attended the Congress of the InGr-
national Union for the Study of Social Insects and Dr. O. Talibudeen
the UNESCO International Conference on Radioisotopes in Scienti-
fic Research, both held in Paris. Rothamsted sent delegates to the
I6th Intemational Congress of Pure and Applied Cliemistrv in
Paris, the 4th International Nematology Strnposium in Hambure-
the 4th Intemational Congress of Crop-i,roiection in Hamburg, thi
30th Session of the lntemational Statistical lnstitute in Stockholm.
the 3rd International Conference on Potato Yirus Diseases at
Wagedngen _and meetings oI the International Institute of Sugar
Beet Research.
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Vtsrrons

Visitors to the Station included Lord Hailsham, Lord President
of the Council; Mr. W. M. Seivwright, Minister of Agriculture,
Iamaica; I\Ir. S. P. Le Roux, Ilinister of Agriculture, Union of
South Airica; Mr. L. R. .\bavona, Minister oflgriculture, Ghana;
Mr. L. Korbut, Embassy o{ the U.S.S.R.; Dr. Corcinschi, Rouma-
nian Minister in London. Among scientific visitors were Professor
N. J. Thomas, of Ontario Agricultural College; Dr. L. D. Baver,
Dir&tor oI the Experiment Station of Hawaiian Sugar Planters'
Association; Professor Belina of Warsaw University; Professor
Lit''nski of Cracow Universitl'; Professor Irnshenetsky, Director o[
the Institute of Microbiology of the -{cademy of Sciences of the
U.S.S.R.; Prolessor Lazarenko of Lvov University with a party of
clay mineralogists; delegations o[ Russian drainage experrs and
aericultural ensineers. Three Russian scientists, Professor F. E.
K"otv.r", of thi Agro-physical Institute of I-enirgrad; Mr. D. A.
Kortnkov of ttre.{t-0nion Research Institute of Fenilizers and
Soil Science, Moscow, and lt[r. G. S. trIuromtsev of the All-Union
Research Institute oI Microbiology-, Moscow, stayed at Rothamsted
{or a month on an exchange basis.

THE \\roRK oF THE STATToN

In the Physics DePartment much attention is being given to
clavs. Studies of watei uptake suggest that the slaking action of
waier on dry clays or clay soils is iiused by rapid swe[irrg of the
clav, entrapird air being a rare and very minor contributory factor.
Slow uptali oI water, from a humid atmosPhere, for instance,
permits gradual su'elling with time ,or readjustment of the clay
itructurel and such material remains coherent when flooded; where-
as drv clav wetted quickly will disrupt. In 6eld conditions, as one
wouli expect, watei vapoor difiuses downwards ahead of the liquid
wetting front, so confning the slaking action to a thil surface
laver. - Further studies of the electrical charges on kaolin have led
td the suggestion that the charge distribution- may be. such that
large elect-rical stresses are set up at the edges of the kaolin crystals,
carising crumbliag to a debris that Sreatty affects the physico-
chemica.l behaviour of the claY.

Crop environment (microcLimate) work has been concentrated
on spring wheat; a new technical development is a balance that
eives a c"ontinuous measure of transpiration or condensation. The
iecords obtained show that short-period fluctuations in the rate of
water uDtake bv the wheat follow very closely the changes in sun-
shine iritensitv. The irrigation experiment at Wobum showed
good croD resdolses to wataring in the dry sPring and early summer
6t tsSZ.ihe vield of beans a new test crop in this exPeriment-
being doubted by 4 inches of irrigation between APril lqd July.
The hrst few cuti of grass showed a benefit, but from mid-July on-
wards there was adequate rain for all crops'

The results of a ploughing experiment started at outside centres
il 1944 have been published. On average, over a range of loam
soils, deep ploughin! (to about 14 inches) increased potato lelds
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by about l ton/acre as compared with shallow ploughing (to about
8 inches). On organic soils, deep ploughing decreased fiekls.

Several series of field experimeats testing fertitizers carried out
by the Chemistry Department were concluded in I957 and are being
summarized. Experiments during the past three years emphasizi
the large seasonal variations in tie returns from nitrogen fertilizers;
for wheat and potatoes in 1956 and lg57 only half as much nitrogen
l'as necessary for maximum profit as in 1955. Over the same period
there has been no advantage from the common practice of splitting
the nitrogen dressing for winter wheat. Applying the whole dress-
ing in spring has been as satisfactory as applying part when sowing
and the rema.inder as a top-dressing ir spring, Experiments wit[
calcium nitrate have shown that healy &essings damaged germina-
tion and early growth of all crops under conditions where an equiva-
lent amount of ammonium sulphate was harmless. Similar damage
was reported last year from the use of urea contaioing an appre-
ciable amount of biuret. Neither material is used to any extenl in
this country at present, but their use may increase, and these
drawbacks require thorough investigation. Experiments on vege-
tables have not shown $eater yields from cohcentrated organic
nitrogen fertilizers as compared with ammonium sulphate, whiih is
much cheaper.

Experiments on phosphate fertilizers have showa that none of
the materials tested is superior to superphosphate. Dicalcium
phosphate dihydrate gives as good yielcls Ior many crops and on
many kinds of soil, but as produced at present its physical condition*a dusty powder-is unsatisfactory.

Processes involving the use ofnitric acid to attack rock phosphate
or the ammoniation of superphosphate are possibilities in the future,
but generally the products contain dicalcium phosphate, which, in
granulated form, tends to be slow-acting. A nitrophosphate made
on pilot plant scale proved to be much inferior to fertilizers based on
superphosphate. An ammoniated compound fertilizer which had
half of its phosphate in water-soluble form was more promising,
the phosphorus it contained proving nearly as satisfactory as thit
in superphosphate. Experiments with Gafsa rock phosphate
showed it to be of little value for grass on acid soils but much more
useful for kale and swedes. There was no advantage from grinding
it more 6nely than is specified in our Fertilizer Reguhtioni.

Progress has been made in using a radio-isotope of phosphorus
to investigate the way in which soils supply phosphati to'crops.
Appreciable amounts of soil nitrogen may be 6xed by clay rninerals,
and in some subsoits half of all the nitrogen present was found to
be combined in this way. Further progresi has been made in
elucidating the nature of the soil nitrogen combi_ned with organic
matter. h'ield investigations at both Rothamsted and \4'o-bum
show that ammonium salts are converted to nitrate much more
slowly than was supposed. Average summer rainfall did not wash
nitrate out of the sMace layers, but it was leached out during pro-
longed wet weather. Rapidly growing grass quickly removed-all
nitrate or ammonium supplied by quite heary fertilizer dressings.
Laboratory work on the mats which often form on permanent Das-
ture, particularly on marginal and hill land, show-that these'are

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-90 pp 6

2S

associated with acid conditions and deficiency in bases' Besides
mechanical treatment, adequate liming is essential to bring about
their decomposition.

In the Padology Department the determination of clay minerals
in soits and rocks forms an imPortant contribution to the wotk oI
the Soil Survey by assisting with soil correlation and classification.
Among soils fmrir abroad that have been examined, some Irom
Somaliand contain an uncommon clay mineral (palygorskite) similar
to that widelv found in soils from the Middle East and derived from
rocks of simiiar age. An unusual mineral (jarosite) has been found
associated with peaty soils in Romney Marsh and with soils derived
in Dart from Oxiord clav. It is a basic sulphate of iron and potas-
siuin. and Drobably co;es from the sulphides formed in the Peat or
existine in ihe clav. ln connection with the study of the mechanism
of a,ecrieate Iormltion in soils, an investigation of the micro-struc-
turei"of ilay powders has shown tJrat with montmorillonite, a swell-
ins clav. tfre surface area is very sensitive to small additions of
witer, hthough the aggregates have considerable rigidity at low
water contenti. Furtliei work has been done on the mineral beidel-
lite; in this the new electron microscope, with the aid of which it-is
ooriibl. to -.asut" Dtatelets down to I0 p thick. is proring invaluable.
' In the study of tiace elements of the Lorver Lias clays, associated
with the diseaie krown as " teart " in stock, a correlation has been

found between the healy metals (e.g., molybdenum, coPper, etc.)
and organic matter and also to some extent with carbonate content'
ln Souih \\'ales most of the Uas clays have a Iow molybdenum con-
tent, which fits in with the aPParent absence of " teart " in that

"."r. The trace element contint of soil on Broadbalk field at
Rothamsted is remarkably uniform, considering the varied and
lonerontinued manurial treatments. As might be expected' the
unrianured plot in general shows the lowest contents of the various
metals.

In the studv of aqueous leaf extracts, further rvork has been

done on the nature of compounds which are active in mobilizing
iron and other elements in soils.

The current Drosratnme of the Soil Microbiology Department
deals with two maii topics, the ecology ol soil micro'organisms and
various asDects o[ the 

-nitrogen cycle. Because it bears upon the
oractical o'uestion of assessing the contribution of rhe freeJiving
iritrogen fi*ers to the nitrogen iesources of the soil, a study has been

made- of the distribution of Azotobacter in certain soils. This has

revealed differences due to seasonal influence as well as to croPPing
and manurial treatment. Investigations on s],'mbiotic nitrogen
fixation have been continued. These include selection and breeding
work on strains oI red clover which are defective in the power of
fixine nitrosen. Studies on the initial infection of clover roots by
nodie bactiria include an examination of the relation of the primary
Dattern of root-hair infection to actual nodule formation. All soils
in which legumes have been grown for more than one season develop
a bacteriop'hage active against the nodule organism, -and a study
is beins mldelf the relationship between bacteria and phage in an
attemp"t to ascertain what may be happening in soil to change the
properties of nodule bacteria.
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The iahibition of germination of {ungal spores by certain aerobic
spore-{orming bacteria has been demonstrated in all soils examined
except those with very acid reaction. This has an important bear-
ing on the control of soil-borne diseases. Germinaiion oI some
fungi is completely inhibited; in ottrer cases chlamydospores form
immediately after germination. The inhibiting action disippears in
the close proximity of growing roots; this action of root eiudates
is-being investigated. Further work on the bacterial decomposition
of herbicides in soil is in progress.

Earlier work in the Botany Department has shown that varia-
tions ir leld of crops are brought about mainJy by changes in leal
area and that changes in the photosyrthetic emciency of the leaves
(net assimilation rate) are relatively much less important. More
attention is therefore being given to investigating factors that
afiect leaf growth, an asp€ct of plant physiology thai has been neg-
Iected. A study is being made of tlie changi! broueht about b-v
nitrogen, phosphoms and potassium in the liaf area-per plant by
aflecting the rate of production, expansion and lengih of life of
leaves. Gibberellic acid sprayed on potato leaves increased their
size without much af{ecting their photosynthetic activity, and so in
a short period increa.sed yreld; but it iaused deformaiions of the
tubers. Reduction in leld in a sugar-beet plot which had insuffi-
cient soil moisture was accounted for almost $hollv by reduced leaf
grou'th. There u'ere indications in the same experiment that irriga-
tion.water applied in small amounts gave slighlly greater increases
in yield than the same amount given at one watering. An experi-
ment on barley confirmed previous work on kale and sugar beit in
showing that there is not much, if any, scope for increase of vield
by increasing leaf area at the rime it ii hieh; increased dry-mitter
yield depends, therefore, on extending the period of high liaf area,
but the grain yield of cereals depends on photoslrthesE in the ears
as uell as in the leaves. Striking confrmation has been obtained of
the fact that it is the upper leaves of a crop that do most of the
photosynthesis.

From the weed-control studies there is further evidence that,
under temporary ley, the population of wild oats decreases onlv
slowly after a rapid fall in the first )'ear or two. Stubbte bumink
stimulated germination of wild oat seeds at or near the surface, bui
most of the seeds in the soil were not affected, Further work has
been done on the physiological efiect o{ virus infection.

In the Biochemistry Department the tocarion and state of
errz1.,rnes in the leaf are being investigated in subcellular fractions
damaged as little as possible by the extraction process. ln previous
work the ribonuclease and ph6sphatase associited with miciosomes
have been studied, but attention is now being given to t}te lareer or
mitochondrial fraction of the cell, since it is knloial that the oxid"ation
mechanisms of many other tissues are associated with this fraction.
Many difiiculties have been encountered in making mitochondrial
prelarations from leaves in anything like a pure itate, but their
oxidizing- properties hai'e been demo"nstrated.' The processes that
convert latent into acti\.e enzyrnes are also being itudied. The
phenol oxidase of broad-bean ieaves is activated "by 

exposure to
acids, alkalis and detergents. An understanding ofihe conditions
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necessarv lor activation of this enzl'rne may shed light on other
enzt'rne 

-activations 
and on the manner in which variations in the

proiein content of a leaf is reflected in its enz5,mic composition.
Further *'ork has been done on the thiaminase of brackeo, and
amine oxidase is being tested with more complex substrate-s in
order to make alkaloid; vrith more complex structures than those
made hitherto. Previous experience vrith the catalytically active
metals and oxidative enzymes is now being applied to a study o{ the
factors controlling blackeniag in potatoes. Work on- the enzl'rnic
and possibly non-inzltnic processes leading to loss oI infecJilty !y
traomented portions of tobicco mosaic virus continues, and also the
ooik on chiiinase and other enzlmes in connection l,vith the study
ol soil organic mattet. Progreis has been ma& in isotating the
hatching 

'iactor of the potaio-root eelworm. The technique -for
extracti-ng leaf protein has been improved and the product, which is
nor, nearl-y tasteles, can be given a wide range of flavours to make
it acceptatle as human food.- Pig and chicken feeding experiments
in othir institutes show that it has the nutritive value exPected
from its amino acid composition.

Further progress t'asmade in the Plant Pathology D-epartment
in linding tieat"ments to Jree vegetatively propagated plants from
viruses; -a preliminary trial with a clone of {ing Edward potatoes-
rendered virus-free by treatment, indicated that this may, yield
better than commercial clones. The mild winter and sPring led to
unusually early aad healy aphid infestations, and in consequence
virus diseases were extremely prevalent. In previous years, spray-
ing ootatoes with DDT has proved adequate to control leaf roll, but
this'vear aphids uere on the plants as soon as they emerged, and it
is unlikelv'that srravins wil[ have been so beneficial. Because of
the earlv"infestatibn oI 5..t c.opt, wamings were issued to farmers
and ovei lOO,000 acres were sprayed against aphitls. Where spray-
ine $'ith " Metasvstox " (appfied at high or low volume) was timely,
viirs vellows wai checked'ind increases ir yield of roots up to 4),

tons aire were obtained; but where spraying was delayed uatil
aohid infestation was established. it gave no benefit. Breeding
alainst vellows shows promise. Inbred lines of beet previously

'ilected ior their resistance to yellows out-fielded commercial lines
bv more than 25 per cent in piaces uhere yellows was severe. Of
the four cereal viruses being studied, barley yelJows dwarf was

exceed.inglv prevalent. It infects many grasses, is transmitted by
.". 

"ral 
a"pf,id species and occurs in strains of different virulence, as

does rvesrass mosaic virus, which is transmitted by eriophyid mites
and afo"infects many Srasses. \\'eather studies and other work on
aoole scab caused bri t"be funzus Venluria inaequalis was continued
iri'an attempt to iriprove ttie forecasting and prevention oI out-
breaks. This disease is now better controIed in the Wisbech area

than Drevioustv, though fewer sprays are applied. Further studies
on evesDot and take-all confirmed the importance of preceding crops
on tire incidence of these cered diseases. Wheat, barley and oats,
but particularly wheat, yielded better on land which had carried
ootaioes or beans the previous vear. Take-all uas unusually severe
Ln Broadbalk, especially where lime had been applied to Plots that
were previously icid. -Attempts to PreveDt pea wilt by treating
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infested 6elds with fungicides only delayed the onset of the disease,
and resistant varieties seem to offer the onlv metlod of control-
Even these may be only temporarily efiectiv6, because the Iungus
readily produces new forms able to infect previously resistant plants.

In the NematoloEy Department work continues on eelworm
species of economic importance, Investigations have recently been
started on migratory nematodes that move about in the soil, fbeding
on roots with or without actually penetrating into them. Some
species are widespread in pemanent grassland and in various culti-
1'ated crops, and their occurrence may have to be taken into account
in considering crop sequences and rotations. A beginning ha-s also
been made in the study of the pea-root eelworm witli experiments to
determine the efiect of different levels of infestation on the growth
oi peas, field beans and broad beans. Further work has been done
on cereal-root eelworm and cabbage-root eelworm. Irradiation of
infested mushtoom compost has showa that heary dosage rates of
gamma rays are required to kill the nematodes, many of which are
harmful in mushroom production. A number of small soil-inhabit-
ing insects and allied animals have been found which feed on nema-
todes, especially on the white immature Iemales of the cyst-forming
kinds. An attempt is being made to find out what part these preda--
tors play in limiting field populations of nematodes injurious to crops.
Much attention continues to be given to t}Ie potato-root eelworm,
Experiments on the effect of nematicides on the cysts have shown
that hatching tests designed to assess the kill obtained must be
continued until hatching ceases if reliable results are to be obtained;
it is not sumcient to judge the effect o[ nematicidal treatment bv
tests run for short, fixed times. During the year the potato-rool
eelworm has been successfully cultured on tomato roots in sterile
root cultwe, and it is hoped that this will help in the elucidation of
the reproductive cycle of the eelworm and enable advances to be
made o:r problems connected with its physiology. This may also
throu' light on the races of the eelworm which can break the iesist-
ance of crosses between cultivated potato varieties and wild potatoes
from the AndS. A high proportion of field populations contain
resistance-breaking forms, and these increase each time that resist-
ant potato hybrids are grown. The wild potato, Solanum oernei,
proved more or less resistant to all populations of eelworm against
which it was tried.

In the Insecticides Department further research has been done
into the effect of organophosphorus compounds on the esterases pre-
sent in insects and into the various Iaitors, such as temperatirre,
which affect the toxicity of insecticides. The study of the pyre-
tirins has also been coniinued and a chemical method evolved'for
the preparation of Pyrethrin I and Pyrethrin lI in pure form from
pyretltrum extract in sufficient quantities for large-srale experi-
mental work. The fact that the relatir..e toxicity oathe four active
constituents of py'rethrum appears to differ w.itli the species of test
insect makes the a.ssessment of their relative value as insecticides
difficult.

On fungicides, the effect of temperature on the toxicity of mer-
cury salts to fungus spores is being investigated.

Further field experiments have confirmed that one correctly

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-90 pp 10

timed sDravins with a svstemic insecticide can control bean aphid
and eivi l;ee-increases in vield of sprine beans in vears when aphid
attaC-k is seiere. In work on the effeciof chemical control on the
natural euemies of the bean aphis it was shown that in early,June
when insecticides were appliedpredators were uncommon, and that
the spraving did not ups-ei the natural control by predators in July
and Auzustl Low anri bigh volume applications were equally satis-
factorv'in the case ol svstimic insecticides; with contact insecticides
hieh;olume aDDeared-to be more efiective. ln collaboration \rith
th; Ptant fatirblogy Department, further work was done on the
chemical control oi-the iectors oi potato viruses. The search for
imoroved chemical methods of controlling wheat-bulb fly has con-
tin'uett. No consistently effective spraying method has been found,
and for seed treatment notling that has been tested is more satis-
factorv than dieldrin and heptictrlor. Dieldrin, either drilled with
the se6d or applied at a high rate as a seed dressing, has so far proved
the most efie'ctive contr6t measure, but the cost is considerable.
Laboratory experiments showed that chlorinated hydrocarbon in-
secticides,'such as dieldrin, applied as seed dressings, are laken up
by the seedling wheat plant and hal'e an imPortant systemic actron;
iri work on thi retativi importance of contact and systemic action
of seed dressings it was shown that the {ormer ma] be, relatively
unimDortant uiless the seed is sowa close to the soil surface.

Aithough most insect and farm pests can be controlled by insecti-
cides and l"urg:cides, there is no cure for slug attack on. a farm scale,

and tle Entdmology DePartment has re-started work on the sub-
iect. The IiIe cvcle of the various species, and methods of estimat-
ine oopulations more accuratelv on 1 field-scale, are being studied.
NE* 

"1ork 
has also been begun on the ecology and biology of the

irit fly, which in recent 1'e-ars has done considerable damage on

Rothamsted farm.
Some prosress has been made with the investigation of rhe efiects

of climatl o"n the metabolism and behaviour of insects. Many
lan'ae, even those {ound in the soil, may sufier lrom dehydration,
and the upset in water balance renders them less able to survive
.*oorur" io unfavourable temperatures. Some species of insect

ari much more cold-hardy thair others, ard there is considerable
variation within the sami species, depending apparently on the
conditions under which they have been reared: it appears -that
there is no direct relationship between the ProPerties of their^tissue
fats and abilitv to withstaid high or low temperatures. So far,
$e cannot for&ell accurately how winter temperatures will afiect
sun'ival of insect pests, but acclimatization plays -an {np"+al,t
Dart. Further detailed studies have been made on the wheat-bulb
hv both in the field and the laboratory, and on insect PoPulations'
T"he latter have dealt particularly with the establishment and
oro*.th of aohid pooulaiions undei various conditions, and with
Ihe import"rice of'pirasites, predators and attendant ants. \l'ork
on gali midges coniinues. The importance of these Pests and t}te

value of the service given by the dePartment tn thrs connectlon 
-rs

demonstrated by thd fact that in the 6rst tluee months of 1957

over a hundred inquiries, from twenty-two countries, were received
on this subject. So-e p.ogr".t has'been made with the study of

c
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forest soils, particularly in determining the rate of disappearance of
leaf litter from the forest floor and on the biology of mites Iound in
these t5rpes of soil. Although much work has been done on earth-
rvorms, there is still much to be leamed about t}le part thev play
in maintaining or improving soil fenility, and furtfier stutlies'arl
being carried out on worm populations in marginal land and in
orchards where insecticides and fungicides may drastically reduce
the soil fauna.

Direct experimental evidence has been obtained by the Bee
Department that " queen substance ", which the workCr bees lick
from the body of their queen, plays a very important role ia con-
trolling colony behaviour. An ethanol eitraci of this substance,
prepared from queens and fed in distilled water to a group ol queen-
less worker bees, caused them to behave as though they fosseised a
queen. Drifting or wa:rdering of bees from one colony to arottrer
can result in the transmission of disease, and if eitensive, can
nullifv records of honey production and breeding programmes
based on tiem. Attempts to prevent this uudesirable phenomenon
have shown that much more attention should be oaid to the direc-
tions in which the hives are {acing than to their iolours. Drifting
is reduced to a milimum by arranging the hives in irregular forma-
!1o-1, painting them different colours and, above all, faclng them in
difierent directions.

The importance of weather conditions and nectar flow in deter-
mining the incidence of both Nosema and Acarine diseases has been
demonstrated, good nectar flows being correlated with marked re-
ductions of Acarine infection. It has been shown that the death
of a colony from this disease in winter is unlikelv to occur unless
7G{0 per cent of its members are infected in the irevious autumn.
Furtherattempts are being made to find a practiial means of con-
trolling European Foul Brood. Nork on swarming behaviour has
showrr that brood rearing, swarming and honey sto-rage do not, as
has been widely believed by beekeepers, form a sequence in the
summer cycle of behaviour of honeybee colonies; all show a similar
distribution throughout tbe season. Other subiects investigated
include the size of rhe apenures in wire gauze throrigh which bee"s can
feed o-ne another-important in introducing queeis in cages-and
tbe emcacy of somc o{ the simple methods for extracting iax from
old combs.

. In the Statistics Department the electronic computer has con-
tinued to give reliable service and has enabled much-more work to
be handled, the results dealt with being double and the actual
analyses treble the numbers dealt v/ith in f956. A pye magnetic-
tape 

- 
transport store unit presented by the National Research

Develo_pment Corporation is being linkid up \vith the machine.
Several long-term experiments hive been siatisticallv analvsed.
including the six course rotation experiments at Rothimsted and
\\'oburn, the \\'oburn ley-arable experiment and experiments com-
paring thc Iertilizer responses of crops grour with and without
farm,ard manure. Close collaborarion has been continued with
the National Agricultural Advisory Service on the design and
analysis of crop and animal experiments, and assistarce eiven to
them and to other bodies. ircluding the Agricultural Research
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Council Statistics Group at Cambridge, in the summarization of
experimental data.- 

The Survey oI Fertilizer Practice, carried out in conjunction u'ith
the National Agricultural Advisory Service, was considerably ex-
tended in 1957 with the co-operation of the Fertiliser Manufacturers'
Association, Iorty-five counties o! part counties being surveyed.
The analvsis of the data was carried out, for the 6rst time, on the
electronii computer, which has considerably speeded up the pre-
pamtion of the reports. Assistance is beilg given in a national
survev of ttre diseases of dairv cows which has been undertaken by
the Ministry of Agriculture, Fisheries and Food, and in various other
survevs of animal diseases and fertilty. There has also been co-
op"..iio, with tlrc National Institute ;f Agricultural Engineering,
the National Vegetable Research Station, the Pest Inlestation
Laboratory, the Milk Marketing Board and other organizations- - _

The number of experimental plots dealt \,vith b]' the Field
Experiments Section-and Farm-staffs has more than doubted in
the last lO years, and now stands at about 3,400 iult-scale plots and
a large uumber of microplots. \\'ith this expanding programme the
provision of suitable sites Ior experiments will shortly become a
problem. On the Rothamsted esiate. after deducting woodlands,
illotments, roads and unsuitable portions of fields, the area avail-
able for experiments amounts to just over 300 acres. About 65
acres are taken up by the classical and other long-term exPeriments,
leaving about 250 acres, of which onJy 85 are suitable {or crirical
experiments on phosphorus and potassium.-The 

season was iemarkable Ior the absence of \rinter frosts,
resulting in the worst seedbeds for marry years; a drought followed,
and the spring-sown crops had a bad start. They made a good
recovery, howiver, and yields were only slightly below average.
Broadbalk was harvested by combine harvester for the first time;
the straw was baled and weighed. The plots of the Agdell rotation
€xperiment were again manured with nitrogen only and croppe{
wiih potatoes to study residual efiects from the long-period mineral
treatments. Similar work on residuals from an old classical experi-
ment was carried out on the Exhaustion Land, where six difierent
crops were grown instead oI the usual barley crop. The deep
ploighing experiment has been stopped aiter two complete six-
iourse rotations, and the results have been summarized. Ploughing
to a depth of 12 inches (compared with 6 inches) has not been very
successiul in Rothamsted soil. Its most consistent efiect has been
on sugar beet, where the ilcrease has averaged 2'9 c\i t. sugar'acre
or 6 per cent of the mean feld. The average effect on potatoes-and
whejt over the l2-year peiiod has been negligible. The after effects
of deep ploughing on barley, oats and hay (which had normal depth
of ploughing) were also negligible. The interactions of deep ploug!-
ine with various manurial treatments have also been examined.
F& sugar beet tlere was no advantage from ploughing-in dung to
12 inches depth; the dung gave a rather bigger return rir'hen
ploughed-in tb the shallower depth. Phosphate and potash did
better when ploughed-in than when harrowed into the seedbed. For
potatoes, fertilizars gave better results applied in the ridges than
ploughed-ia.
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_ - 
At Woburn the permanent wheat and barley areas are again

being cropped following a period of fallow, duririg which the iind
has been Iimed to correct acidity. The occurrenie of potato-root
eelworm has necessitated the subititution of sugar beet f'or potatoes
as the first test crop in the ley-arable experiment. In the same
experimental area, luceme-stem eelworm has been found, and cer-
tain plots have had to be ploughed up as a control measure. Some of
the infeted land is beiog used by the Nematology Department for
exlxrunental purposes.
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