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ENTOMOLOGY DEPARTMENT
C. B. Wrruerrls

Srerr
G. W. Heath, B. Johnson and Miss S. El-Ziady teft durins the

year, and J. E. V. Davis (A.R.C. scholar) and 
-P. F. Entvhstle

(Colonial Office scholar) joired t-tre departnient.
Miss El-Ziady obtained her degree of Ph.D. of London Universitv

for a thesis entitled " Field studies in the flight activitv of insects
in relation to the physical environment ". -

C. B. Williams visited the West African Cocoa Research Institute
by the invitation of the Colonial Office in April 1983 (omitted from
last Report), and again in May and June 1954, to advise on insect
pests of cocoa, and particularly the mealy bug transmission of virus
disease, and damage by Capsidae. He also visited the Netherlands
in March 1954 by invitation of the Students Orgaaization of the
Dutch Universities, to give four lectures in different universities.

P. W. Murphy went to Austria in June 1954 to work in the
laboratory of Dr. Kiihnelt in Vienna for about a vear.

At thri end of the year under review F. Raw wis seconded to the
West African Cocoa Research Institute in the Gold Coast for a
period of 2 years to study insect pests of cocoa.

EFFEcT oF Weetnrn Coxorrroxs oN INsEcrs
(C. B. Williams, R. A. French and S. El-Ziady)

No continuous light-trapping was carried out during the vear,
but suction traps at 5 feet and at 30 feet were working for 2 hours
each day, and each nitht from dusk till midright. TEis work was
incorporated in a Ph.D. thesis by Miss El-Ziady, and parts of it are
now being prepared for publicaiion.

Irsrct Mrcnerros
(C. B. Williams and R. A. French)

The observations in the Plnenees, mentioned in the last Report.
overlapped into the period of tbis Report, aad during the year a
paper has been prepared giving the main results of oui expeilition.
lnformation on migrant insects continues to be sent in, b6th from
the British Isles and from abroad. R. A. French is preoarine a thesis
on the migration of the Sphingidae in Westem Eirroix. "

Gerr. Mrocrs oF EcoNourc fMpoRTA)icE
(H. F. Bames, Barbara M. Stokes and G. W. Heath)

Tlrg twenty-eighth successive annual sampling of the wheat on
Broadbalk showed that the percentage gra.in infestatiou by the wheat
blossom midges was 4.7 in 1954, compared with I t.l in lgs3. Some
preliminary experiments were made to test the efiect of the freezing
and the flooding in the normal soil sampling technique on the
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subsequent emergence of the gall midges. Emergence ol C. tritici
atd S. masetlana took place both after freezing a-nd flooding during
the winter and as late as May, but the Saddle gaJl midge (I1. equeslris),
while able to withstand both freezing artd flooding in the winter, did
not emerge after freezing in May, although it survived flooding in
this month.

The study of the biology of Mayetiola sp€cies attacking the lovr'er
part of the stems of cereals and grasses has continued. A stock of
the Hessian fly (M. destructor\ has been maintained on wheat and on
couch grass. In experiments this midge intermated with individuals
bred on barley, rye and couch trass, Inter-breeding was also
obtained. These midges were originally collected on the various
host plants on Rothamsted Farm at Harpenden. The host plants
of these midges were shown to be interchangeable, and probably
only one species is involved. An attempt to estimate the amount
of infestation by the Hessian fly in the field was made. The study
of a related species, Mayetiola d.aclylidis, from cocksfoot, which
differs in life-history and habits, is being continued.

In experiments attempting to measule depression in seed yield
of Ioxtail grass (llol aurus pratensis) as a result of gall midge attack,
no difierences could be attributed to this group o{ insects. The
exlxriments involved growing individual plants of a single clone,
some of which were infested by galt midges, whilst others were kept
free. L'nfortunately difierences in seed lield due to physiological
blindness, thrips and other causes masked any loss due to midge
attack.

The investigation into the biology of the luceme leaf midge
(aapie a medicaginis) was continued. Preliminary attempts to
establish the host plant range, using black medick (Medicago lupu-
lina), white clover (Trilolium re?ens\ and, red clover (T. ,rulensel,
were unsuccessful. Experiments were carried out to assess cocooD
populations in the soil. It was found that whereas emergence of
the midge was obtained from March and April soil samples that had
been kept frozen, but not flooded, the numbers so obta.ined were
considerably lower than from similar samples from which the cocoons
were washed without undergoing cold storage.

A paper (134) on the importance oI galt midges in the production
of the small grains, especially sorghum, as well as a memorandum
giving the available published and unpublished information on the
gall midges of the sorghums, the panicum millets and rice (135),
was prepared for the 6th Conference of Commonvr'ealth Entomo-
logists.

Since \,!'riting up the account of an investigation into the gall
midges [ving in chrysarthemum flowers (129), it has been shown
that C ontatinia chrysanthemi cantreedon the Da.isy (Baflrs pelen is\.

A study has been started on the gall midges living in white clover
flowers (132). A Dasyteura species, injurious to seed production,
was found to be widespread in England and Wa.les. Three other
species were also discovered breeding in the flowers. Preliminary
experiments indicate that this Dasyneura from white clover will
intermate wit}:' a Dasyneura whose larvae feed on the developing
seeds of red clover and will breed on red clover.

New gall midges whose larvae live reqxctively as predators of
the eggs of Puh:inaria in Indonesia, as internal parasites of aphids
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in Trinidad and in the blossom of privet (Liguslrum\ in Britain have
been described (I37, l3l, 133).

The object of this section has been to build up an intemational
collection of gall midges and a library, while carrying out long- and
short-term biological studies particularly on fluctuations and host-
pl:rnt range, as rvell as providing facilities for training other workers
and serving as a centre o[ information (130).

APHID PRoBLEMS

(C. G. Johnson, L. R. Taylor, Elsa Haine and B. Johnson)

St ction trurs
In order to estimate insect densities two parameters must be

known: the volume of air sampled ard the proportion of insects
in that air which are caught. With suction traps, the volume of air
sampled varies v.ith voltage, frequency and wind-speed; therefore
the climate of the trapping site and the length of the cable cause
fluctuation in air delivery. This difficulty is acute when sampliag
high in the air ou a barrage balloon ; and when difierent sized traps
are used each must be accurately standardized for air flow. This
has now been done by L. R. Taylor for six types oI trap and the
limits of error under all likely conditions assessed; Ior this work
Taylor devised a new tJ4)e of manometer,

The second problem -the proportion of insects in an a.ir mass
which elude the trap should, a ?tio/i, yary with the mass and flight
speed of the insect and with the wind-speed; this is being investi
gated.

H i gh-ebitude di sp ersal

The work at Cardington continues, but much time has been
spnt dealing rith 6 years' work aod in analysing the results of
other authors. Past workers failed to distinguish two processes in
aerial dispersal: rhe distributive effect of meteorological forces on
airborne itrsects and the effects of meteorological factors on the
biological processes causing chalges in numbers flying. When
insects were trapped at various high altitudes, the catches at each
height were often correlated with the meteorological Iactors at each
height. It is, however, more convenient to combine the catches at
ail heights into a single parameter-the density-height gradient:
this is independent of gross numbers flying and is an expression of
the degree of mixing. The gradient varies with time of day and
\ ith season; it is steepr (i.e. a greater proportion of aphids are in
lower levels of the atmosphere) with low lapse rates; and this t)?e
of distribution is often characteristic oI the autumn. High lapse
rates and shallow gradients (i.e., more mixing) are often characteristic
of spring and summer. The gradient can be integrated to give an
estimate of total insects in the air: and the total number of aphids
fl,oog op to at least I,000 feet often sholys the double peak char-
acteristic of densitv change near the crop.

lloulting, parturition and flight rhlhms
We have sho\Mr that the number ol Aphis fabae flying are

strongly afiected by the rhythm of moulting into the alatae. In
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the field this rhythm is characterized by a peak oI moulting in the
moming, followed by a decline, with a later resurgence in the after-
noon and evening, and it is to some extent correlated with tempera-
ture. Dr. E. Haine has uow showl that this rhythm persists for
many weeks, even when the insects are kept underconstant illumina-
tioD at constant temperature. -4. similar rhlthm exists for parturi-
tion. Thus the rhythm at birth continues irr moulting, flight, and
eventually often in the rise and fall of total numbers in the air up to
1,000 feet and probably more. In connection with this work L. R.
Taylor has investigated the flight rhythms of Drosofhila.

Aphid flight
Dr. E. Haine has also sho$'rr that some luee aphids le.g. , Dle?ano-

sirhon ?latanoid.es, Phyllaphis fagi a:ad EuceraPhis ?unctipmnis\ are
abte to fly when they are a considerable age (30 days at least with
Drcfanasifhon'1 : they differ, therefore, trom A. Jabae, M. persicae
and others whose wing muscles autolyse after a few days of activity,

B. Johnson has been working on the behaviour of alate aphids.
After the final moult youag alatae enter into an excited state in
which they are indifierent to their host plant, and require a short
flight or other exercise before they will become responsive to it.
The main factors influencing the acceptance or rejection of a host
are the age ard quality of the plant, and the experience of the aphid
immediately before alighting, e.g.. the length of flight it has under-
taken. The ph]'sical envtonment is of less importance, although
adverse conditions Ior flight may have an efiect on the larviposition
response in some species of aphids, as distinct from tbe physiological
processes of embryo development and flight muscle histolysis, which
are dependent on the aphid {ully accepting a host plant.

A NEw METHoD oF SAMPLING I\SEcTs IN HERBAGE BY
Sucrro\ PuvP

(C. G. Johnson, C. J. Banks and T. R. E. Southwood)

A new sampling method for insects on grassland, herbage, hedge-
rovi's, etc., has been developed in which a powerful suction pump
removes the insects and deposits them in a detachable bag. It is
particularly suitable for removing the ireeJiving population in the
deep interstices of matted vegetation; preliminary tests show that
a high proportioo of the total insects, and in some cases (e.9.,
capsids) a complete extraction, of a given area is possible in a very
few minutes without remoying plants, etc,, to the laboratory.

Tnr Neruner Exruns or Aprrns
(C. J. Bartks)

Some of the conclusions from earlier studies on the movemetrts
and behaviour of ladybird larvae (Coccinellidae) have been given in
the Report for 1953. The high mortality in the field of young
larvae occurs, it seems, soon alter they have dispersed from the egg
shells, The studies were resumed during 1954, with special reference
to the movements of uafed, newly-hatched larvae, whose small size
called for the development of a technique for locating them on plants
in the field.
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Satisfactory results were obtained Ior well-grown larvae of the
large slrcies Coccinella 7 -Punctata by attaching Iabels containing
radium sulphate to the insects. For the small, very active, first-
stage larvae these labels were too large and other materials had to
be Iound; experiments with sP, mixed with an adhesive applied
to the thorax, were unsuccessful, but radioactive tantalum f6tTa)
was found to be a suitable material Ior attachment with glue or
cellulose paint to the larvae. Labels, cut {rom a strip of the irr-adi
ated metal, measured approximately 0.05 mm. x 0.10 mm. X 0.23
mm. and on the average weighed 0.03 mg. Simple techniques were
developed for cutting the labels and Ior holding the larvae still
while labels rvere being attached. These labels could be detected
at a distance of l-1.5 feet, and were suitable for larvae of all sizes
and, no doubt, could be used for other small crawling insects.

Injurious effects oI this treatment of larvae were sought. No
changes in the behaviour or in the groMh of first-stage larvae carry-
ing labels oI unirradiated tantalum could be observed, but labels of
an initial specific activity of 250 pc./mg. specific activity, while not
so readily detected, proved satislactory, for no adverse effects could
be observed on the behaviour of the larvae or on the rate of growth
of any immature stage of the insects.

The results of laboratory and field studies ir which these tech-
niques were used are being prepared Ior publication.

HETERo?TERA

(T. R. E. Southwood and P. F. Entwistle)

T. R. E. Southv'ood has continued his study of the ecology of
varirus Heteroptera associated with field margins and hedgerows.
During the winter, grass stems r /ere examined and the number,
conditions and species of Mirid eggs recorded; mortality factors
recognized were parasitism by Ill1.rnarids and crushing when the
grass stem twisted and contracted on drying. The numbers of para-
sites emerging per unit area of ground was estimated by means of
emergence traps. During the summer, sa.mples o[ the larvae and
adults of Heteroptera were taken b1 sweeping and with the vacuum
method of sampling (see above). Each spcies was fouad to have
its own special babitat within the grassland, Ior exa.mple the larvae
ol Caqsus aler L. occur only around the bases of the grass; whilst
those ol Stenolus binotalus Ja.k. are confiaed in the early instars to
the flower heads oI Cocksloot grass (Dactylis ghmerala L.), and later
instars live on the heads of other grasses and wheat.

An estimation of the population of advlt Leqto,terua dolabrata L.
b1' marking and recapture was carried out in Jull ; from a preliminary
analysis of the results it would appear that the expectation of [fe,
aftcr capture, was low, in the order of 5 da1's. By sweeping the
wheat adjacent to the experimental area and from the catches of a
suction trap running il tbe area, it was found that very little
migration of Z. dolabrcla <rcurred. during the experiment. A study
of the bionomics of the two thistle Iace bugs, Iiryis amlliata H.-5.
arlrl T . cadui L., has been completed ; in this Mr. G. G. E. Scudder
ha-s collaborated.

A survey has been made of the morphology of the salivary glands
oI terrestrial Heteroptera; this ['ork and that on egg stmcture,
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which is continuing, have contributed to a revisioD of the super-
familv classification.

A-taxonomic revision of the world species of the Mirid geDera
Cyto inus Fieber and M ccomma Fieber, the first of which is im-
portant in biotogical control, is being carried out in collaboration
with Dr. J. C. M. Carvalho of Brazil.

During July a short visit was made by T. R. E. Southwood to
the Nature Conservancy's Merlewood Research Statioa to survey,
with Dr. J. E. Satchell, the Heteroptera oI natural woodlands in the
Lake District.

In collaboration with Mr. D. Lestoa a study is being made of the
range of variation of taxonomic characters of various Heteroptera,
including Blelharidopterus atgulalus Fallen, arr important predator
ol the red soider mite-

P. F. dntwistle has commenced a comparative study on the
oviposition sites, eggs and larvae of the various mirids occurring on
oak; in connection with this work he is investigating the structure
of the female genitalia of mirids.

EFFEcrs oF PopuLAroN DENSrry oN INSEcrs
(D. B. Long)

The work on the efiects of population density on larva of Lepi
doptera has been conti.nued, and a more detailed study of the
pr6cesses involved in larval darkening and the faster rate ofdevelop
ment is being made. The work has been exteuded to include
Heteroptera, and aggregation has beea observed to hduce a faster
rate of development ia Stollia fabricii Kwk. The lact that the
population density may produce similar effects in orders other than
Lepidoptera or Orthoptera is supported by a recent observation in
the literature on Coleoptera, which with a consideration of the small
numbers that may be involved, v'ill indicate the potentialities of
these biological principles in the field.

Photo-colow lesionse in lelidoptercus lanae
The colour of the spots of the older larvae of the Emperor moth

(Saturnia faoonia L.\ are known to be variable, the spot colour oI
the individual larva generally being rmiform. Apart ftom certain
larvae ia which they are black or white, the colour of the spots may
range from pale yellow through orange to pink. Experiments
showed that the colour which appeared during each of the last two
instars could change from yellow to pink and that the extent of the
change depended ol the intensity and duration of the light to which
the larvae were exposed. This photo-response was locally deter-
miaed for each spot, and did not involve a central nervous reflex
depending on light entering the ocelli.

SorL SEcnoN

Wireutorm studies @. Raw, R. M. Dobson, J. W. Stephenson and
J. R. Lofty)
The studies of wireworm populations on the ley and arable rota-

tions are now almost complete and will be concluded when the pre-
sent first- and second-year plots have reached their thfud year.
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The results of the Geescroft experiment on the chemical control of
wireworms are now being prepared for publication in collaboration
with the Insecticides Department.

Experiments to investigate the populations and movements of
Agriotes adulls rvere carried out in Geescroft and on Highfield pas-
ture. The method used was that of marking and recapture, and
the results are being considered together with those of the essen-
tially similar experiment carried out last year.

Earlhuort* studies (F. Raw and R. M. Dobson, in collaboration with
Soil Survey)
It has been suggested that soil organisms, especially earthworms,

rnay play a considerable r6le during the rehabilitation oI grassland
which, due to the combined effects of acid soil, sheep grazing arrd
neglect, has reverted to Nardetum. The orgalisms may help to
break up the characteristic surface mat of rhizomes and to improve
the physical structure of the soil. Experiments have been laid out
on two hill farms in Lancashire in which, after a basic treatment of
liming and surface cultivation has been apptied to all ptots, the ef{ects
of durtg and balanced artificials at two levels of earthworm popula-
tions will be studied. Changes in the vegetation, the soil profile
and the populations oI earthworms and soil arthropods wi.ll be noted,
ard the productivity of the ptots will be assessed by taking periodic
grass cuts. Preliminary observations have indicated very low
populations of earthworms on both sites.

Studies on Prolura (F. Rawl
The results of the observations on the Protura oI Park Grass

have been prepared for publication, 1,425 Protura were extracted
from ninety soil samples by flotation (each sample was 2 inches
diameter and I inches deep). Eighty-five per cent of these were
Protwentomon minlzrnn Gisin ald the remaiuder a species ol Eosen-
tomon, probably E. arrnalurn. They were aggregated in such a way
that the majority of individual sample couats fell within the range
one-half to twice the geometric mean of the population. The degree
oi aggregation appeared to be independent of the population density.
Their distribution was associated with conditions induced by limiag,
and both species were correlated with exchangeable calcium. P.
minimu,m was also correlated with soil pH, and the abundance of
Arena spp. and. Dactl,lis spp.

Studies on rnillipedes (J. W. Stephenson)

Work on the biology of millipedes has continued. Cultures have
been successfully maintained in the laboratory ir order to investigate
life<ycles, and last year's leeding experiments are being repeated so
that differences bet$een species can be more accurately assessed.
Regular field collections and associated ecological studies have been
made since spring,

Stud.ies on Coleoftera (R. M. Dobson)
Limited field and laboratory observations on the bionomics o{

the cabbage stem flea beetle (Psylliodes chrysocelhala L.) have been
carried out. The results are now being prepared for publication.
Some systematic work has been carried out on the sp,ecies of Carfo-
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lhlas (Nitidulidae) associated with stored produce. Three new
species have been found amongst material submitted for identifica-
tion.

IVHEAT BULB FLv (LEproHvLEMvrA coaRCT:A.tA FJ.J.I-,)

(Barbara M. Stokes, D. B. Long aud F. Raw)

Barbara Stokes reports that an investigation into the host plants
of wheat bulb fly was begun. Flies were reared i.n experiments from
newly hatched Laryae on seven difierent common British grasses,
Irom four plants related to wheat, and from wheat artd rye, Larvae
were also Iound feeding irr experimeuts in three further plaat species
and typical damage occurred in six others, all in the Gramineae.

Larvae were able to move in the soil at least 7 inches (a usual
drill width).

Breeding stocks of flies were maintained successfully in captivity
in order to continue the host-plant exlxriments.

Laraal sludies (D. B. Long)
A suwey was made in early spring of lg54 of larval infestatioa

on the Rotharnsted aud Woburn soils in which samples were obtained
{rom seventy plots of wiater wheat involving different manurial
treatments, and ten different previous crops.

From the samples taken, the sandy loam of Wobum did not
appear to be so heavily infested as the clay loam at Rothamsted,
though in both cases the heaviest infestations Iolloued a summer
fauow. At Rothamsted the highest infestation occurred ia wheat
of the four{ourse experiment on Hoosfield, where 87 per cent of the
plants contained larvae, although 98 per cent oI them had been
attacked at the time of sampling, involving the destruction of 75
per cent of the existing shoots. Other plots carr5ring high infesta-
tious $,ere Broadbalk, the wheat in the six-course experiment on
Long Hoos 4, and the $leat ard Fallow expriment in decreasiag
order o[ intensity. Some infestation occurred in wheat followhg
potatoes, whilst relatively low attacks Iollowed previous crops of
barley, rvheat, Iucerne, ley and cut trass.

Adult sludies

Observations were made o[ the relative numbers of flies occurriag
on wheat plots. Male flies were first caught on 2l June and Iemales
a day later. The largest numbers oI flies rcre always obtained in
the sweeps made at 6.30 a.m. The minimum flitht temperature
was ,ound to be l2'C. The results showed that as the daily
temperature rose above this value the flies dispersed from the wheat
and generally did not settle again in any number on the crop until
dusk. From the recaptures from 2,00O flies which had previously
been marked and released, and Irom the uneven distribution of the
existing populadon, the flies aplxared to stay in the vicinity o{ the
plots Irom which they emerged. They also tended to aggregate on
the lee side of the crop. Generally at low wind speeds the flies were
found to be on the top oI the lr,heat, but with higher speeds, i.e.,
15 m.p.h., they were found close to the ground.
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Oviposilion rhylhrn
Although looked for, oviposition was not observed in the field.

Observations on caged females under laboratory condjtions showed a
distinct diumal rhythm. Egg laying begar in the altemoon and
rapidly rose to a maximum during the 2 hours before dark. Few or
no eggs were laid during the night or morning. The rhythm was
not dependent on light, but was influenced by it.

Eggt
Eggs are kaown to develop for a period of up to 2 weeks before

entering diapause, and a study was made of the water relations dur-
ing this period. The eggs were found to lose water rapidly unless
kept at I00 per cent relative humidity. Eggs kept at 77 per cent
relative humidity lost one-fifth of their totd wlter in 13 days,
resulting in 50 per cent mortality. The rate of water loss was found
to depend on both physical and physiological factors. Water once
lost could not be recovered when retumed to saturated conditions.

F. Raw reports as follows :

Preliminary observations on Broadbalk suggested that the in-
tensity of wheat bulb fly attack might be afiected by the quantity of
organic residues in the soiI influencing oviposition and bv the densitv
of wheat shoots available to the larvae at hatching time. A factoriil
experiment laid out on Pennell's Piece to investigate the efiect of
various soil conditions on oviposition showed that hanuring had no
efiect oa the number of eggs laid, but that a rough tilth was preferred
for oviposition to a smooth one. Cultivation of the soil during the
oviposition period appeared to create conditions favourabl-e to
oviposition, but it could not be ascertained t'hether this was due
to an increase in the number of possible oviposition sites or to some
property of freshll. cultivated soil which was attractive to the
rnsects.

By covering parts oI selected plots on Broadbalk fallow with
mosquito netting during the oviposition period, small areas free from
wheat bulb fly eggs were obtained. These will be harvested separ-
ately so that the effect of the infestation on the yield of the crop
can be estimated.

FoREST SorL INvESTrcATro)is
(P. W. Murphy)

Preliminary investigations have commenced to consider in greater
detail the litter fauna of different tree species, singly and in mixture,
together \ /ith their associated " humus -' formation!. It is intended
to consider especially the food habits of individual species of Acarina
and Collembola occurring in the litter. A probteri encountered in
the search for suitable sites for this work is the absence of informa-
tion concerning the soil properties oI what are otherwise suitable
locations. However, some pla[tations in Thetford Chase, Norfolk,
appear promising, and the investigations of Dr. .1. D. Ovingtou of
the Nature Conservaacy provide valuable information on theihemi-
cal and physical attributes ol the soils in this area. A preliminary
survey has been made of the meiofauaa of single-species ptots it
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Olleys Farm, Thetford Chase, one of the plantations sampled by
Ovington.

With the intention o{ iavestigating the effect of environmental
factors such as precipitation, a search has been made for other areas
with thin iron-pal soils similar to that ercountered in parts of the
Allerston Forest. A site near Bolton, Lancashire, has been sampled
to ascertain the efiect of the much higher rainlall prevailing in this
area. Preliminary results rvould suggest that more attention should
be paid to the relative proportions of the various layers of the raw-
humus horizon. The Bolton samples have a well-developed F layer,
and this may partly account for the greater biomass and faunisti-
cally richer population inhabiting this site. E. Crompton and other
members of the Soil Survey team at present working in Lancashire
have given generous assistance and advice.

In June P. W. Murphy received a specia.l grant from the Forestry
Commission to enable him to spend a year lvith Professor Kiihnelt
at the Zoological Institute of the University of Vienna. Prolessor
Kiihnelt is a well-known authority in the field of soil animal biology,
ald he ard his students have carried out a considerable amount of
research on the fauna o{ lorest soils. This work includes surveys
field observations and laboratory studies of the food habits and
biology of individual species.

PRELr!trNARy OBSERVATToN oN rrr Errrct oF \\rEED-KTLLER
orq Isstc]: PopuLATroNS

Co-operation with the Nature Conservaacy and the Agricultural
Research Council

(C. G. Johnson, R. M. Dobson, T. R. E. Southwood,
J. W. Stephenson arrd L. R. Taylor)

The widespread use of weed-killers may have undesirable effects
on some animals and on the balance of [ature; because of the lack
oI information, experiments were pla-nr:ed by the Agricultural
Research Couacil and The Nature Consewancy primarily to assess
the efiect on bird life of DNOC spmyed on winter-wheat. \['e were
asked to observe the efiects on the arthropod fauna.

Two fields, { mile apart at Ardington, Berkshire, were among
those selected; but, though superficially sinilar, they had different
histories, weeds ard insect populations. One field was spral'ed, one
lelt untreated. For some days before and for some $'eeks alter
sprayhg, sampling was carried out of the air above the fields by
suction traps, of the herbage by sweeping and oI the soil. Control
soil samples were also taken from protected parts of the spmyed
field.

The course of population change in both fields was similar, though
the control field had a naturally higher population. The populatioa
on 6ollr fields declined after the date oI spraying, and the efiects of
the DNOC were therefore diffcult to detect. On the sprayed field,
however, the decline set in one day earlier than on the control, ald
samples by sweeping suggest that the spray may have been respon-
sible for this (Table l). No effect attrjbutable to the spraying was
noticed beyond this one day, except in the soil.

In 6-inch-deep soil samples no effects were detected on total
I

I
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population, though surface-living Collembola and Thysa"uoptera.
were fewer ol sprayed land. Ia 2-inch-deep samples CoUembola
were fewer on the sprayed field than on the controls for at least 3
weeks after spraying, though this difierence was not statiStically
significant-

TABLE I
Dail,! sucric,n lra? catches

May 7 8 g I0. 11 12 13 14 l5
SFayed .. 532 631 779 4,836 4,483 2,481 3,326 694 r,080
Unsprayed 3,206 4,869 2,390 7,7a1 16,371 11,000 13,000 3,735 916

+ Date of spraying.

OI all insects caught by trapping, only 14 per cent were definitely
non-residents: this is probably a gross underestimate. The prob-
able efiect of spraying on resident populations rvas indicated by
sweeping sprayed and unsprayed portions of the same field ou the
day alter spraying (Table 2). A detailed analysis o{ groups and
species showed that though most insects diminished, Frit flies and
aphids increased after spraying.

TABLE 2

Diptera ..
Aucheoorrhlmcha
Symph]'ta
C-ollembola (Smitrthurus)
Irpidoptera(larvae) ..
Heteroptera

Spmyed Unsprayed
.. 38 12S
.. 8 32
.. 2 6
.. 7 49
.. 3 ll
.- 2 18

A detailed report has been circulated, but this complex problem
needs experiments of longer duration, \rith more replication and
more controls, if increases and decreases associated with spraying
are to be distinguished from natural population fluctuations.
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