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ENTOMOLOGY DEPARTMENT
K. MrrreNsv

R. M. Dobson left in December to become lecturer in Agricultural
Ttnlogy tn Glasgow University; C. A. Edwards was appointed to
succeed him, and is expected early in lg60. B. S. Miller left on
completing his year's visit, and Jane A. Cochrane moved to Cam-
bridge to continue her work on slugs there in the School of Agr:i-
culture. C. J. Banks was seconded Ior two years to the Central
Treaty Organisation Nuclear Centre, Teheran.

C. G. Johnson retumed alter 2| years' secondment to the West
African Cocoa Research Institute in Ghana. G. W. Heath joined
the department in July to work on problems relating to forest soils.
D. Calnaido from the Tea Research Institute, Cevlon, a Colombo
Plan Scholar, arrived in May, and two Agricultural itesearch Council
scholars, W. S. Tallack and Frances Bull, in the autumn.

Tsp Fauxe oF THE SorL

Work on soil fauna was expanded, and during 1959 several new
investigations were started. The name of the department-" Entom-
ology "-has always been interpreted liberally, for not only soil insects
but also earthworms, slugs, millipedes, mites and even, at times, moles
have been studied. It is more logical to study all the animals living
in the soil, for their activities are closely interrelated, than to be
restricted by taxonomic exactitude,

Long-kt n bare fo oto plols

Cultivation affects, and usually decreases, the soil fauna. It is
sometimes dilfcult to interpret changes in the fauna, and for that
reason studies were begun on what happens when the soil is kept free
from plant growth for a long period in the hope of understandiag
better the changes in fauna with different crops, difrerent forms of
cultivation and different manurial regimes.

Two areas at Rothamsted, one o{ old grassland in Highfield, one
oI old arable in Fosters, and two at Woburn, one arable plot in
Stackyard and one part of the neglected garden near the laboratory,
were selected. Three areas are just under I acre, and the Wobum
garden is I acre. Soil samples were taken ; all areas will be plougbed
and cultivated frequently to prevent weed gro*th. This experiment
is planned to continue for l0 years, but progress will be reviewed
after 5 years.

Other departments at Rothamsted will co-operate. Chemistry
will study changes in organic matter, nitrogen and available
nutrients. Physics and Pedology will follow ph]'sica-l changes in
soil structure. Microbiology will estimate changes in the micro-
flora. Botany will study the survival of weed seeds, Plant Pathology
the changes in the organisms causing crop diseases and Nematology
the nematode population. At Woburn fluorine deposition will be
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measured. It is intended to try to correlate the changes in fauna
with the findings of all these other departments. (Mellanby.)

Rehabilitalion of marginal gr assland

The experiment at Winder in Lancashire, started in 1954 to
study the effect of earthworms in the process of improving hill
pasture, continued. The areas which received difierent manurial
treatments, and those to which lead arsenate was applied in 1955 to
exclude earthworms, were sampled in the spring and autumn, and
earthworms and their egg capsules were counted and identiied. No
clear-cut efiects relating the soil fauna to the herbage have yet been
demonstrated.

Various difficulties, inseparable from an experiment several
hundred miles from Rothamsted, arise in spite of the valuable co-
operation ol the farmer on whose land the experiment is situated.
Ii was often difficult to arrange for some treatments to take place on
the most desirable date, and to take full advantage of weather con-
ditions. The very dry summer afiected growth on all plots, and the
" hard grazing " which rvas intended to play a part in the exPeriment
was impossible before October. There was also an excessive growth
oI rushes; " spot " spraying with 2-4 D in April was repeated in
July with moderate success. (Raw, Dobson and I-ofty.)

Rehabilitalion oJ farmland after ofen-cast cod-mining

Open-cast coal-mining has gone on for some years in Northumber-
land, near the Cockle Park Experimental Farm oI the University of
Durham. The topsoil from mined areas was stored separately in heaps
for several vears while the coal was removed; this affected its struct u re
and fauna. The university FacuJty of Agriculture began an experi-
ment comparing various manurial treatments o[ the restored land
with contiol, undisturbed areas on an adjacent lield. At the re-
quest ol Professor M. M. Cooper the fauna of the reslored and control
soils were examined belore manures, etc., were applied. The con-
trol area contained a iairly high (normal) population of earthworms,
mites and collembola. fhe soil of the restored area contained very
few animals. These initial observations, and others to be made in
the spring of 1960, are meant to serve as a basis for athorough in-
vestigatio-n of the faunal changes, to be made by a worker- stal ioned
at Co;kle Park but collaborating with Rothamsted. (Mellanby.)

Fauna of Baruf eld

Proper sampling to study the soil Iauna requires removing large
quantities ot s6it and applying chemicals to expel certain animals'
i.g., Lumb/icus lereslii. Foi these rezrsons none of the classical
fieilds has previously been surveyed comprehensively. The decision
to stop in-1960 the exPeriment on Barnfield, where root crops, have
been grown continuouily since 1843, made it possible to samPle the
iaunJin 1959. The mangold sections of the dung, complete fer-
tiliser and no manure plots of series O (no nitrogen), series N (sul-
phate of ammonia), series A (nitrate ot soda) and series AC {nitrate
of soda f rape ca1<e) u'ere studied. In August 20 soil samples each
2| inches diimeter and 8 inches deep were taken Irom each plot to
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estimate the arthropod fauna. In October the earthworm popula-.
tion of gach plot r,r:as estimated by taking S soit samptes 6ac'h a|
inches diameter 

-and 8 inches deep for worms in the tof-soil and b;i
treating l0 quadrats each 22 inches square with dilute forma-lin foi
worms 

-such as L. terrestris, which burrow deeply and cannot be
sampled satisfactorily by removing soil samples.- 

'
._ The animals lrom the samples have nofyet all been identified.
(Raw and Lofty.)

Ea hworm populations in orchard,s

The amount of leaf litter buried by woqns was measured in 5
grass and 2 arable orchards near Wisbech bv placine a krowrt num-
ber of rveighed leaves on the ground beneaih'wire c"ages at leaf fall
and recording lhe number and weight of leares remainins in sDrins
(Rep. Rothaist- exp. Sta. Ior 1958): The leaves which di"sappi.rel
from the cages were drawn into worm burrovs by Liibricus
le/restlis -

To estimate the earthworm population beneath the cages,
potassium permangarate solution rvas 6rst used, but it under-
estimated the pop'letion greatly. Dilute formalin expelled the
worms much more effectively and seemed to give a relabG estimate
oI L- tenestris.

- Inthe grass orchards the number and weight of leaves removed
from the cages was closely corre.lated with the istimated fresh weieht
o[ L. terresltis. Some orchards had about 20 crl.t. of L. terreibis
per acre, which buried 8-9 cwt (dry wt.) of leaves durins the winter.
In the arable orchards the removai was more rapid. oosslbtu b"."u."
the worms had no alternative source of leaf miteiial and ihe aoole
Ieaves were easier to find and pulJ into burrows when there was 'no
surface legetation. Er.idence to support this rvas obtained in one
grass orchard, where thc number of leives removed lrom each case
was_intersely proportional to lhe amount of surlace vegetation. "

Leaves which remained on the soil surface lost aboui 2E% in dry
rveight belween leaf fall and sDrins
. iading lO L. tnrcsti t;'d.Jjes in each orchard increased the
leaves removed. This increase ivas greatest in orchards which
already had a high population; this miav reflect difierences in the
survivai of the worms added-

Cultivation did not appear to affect the abundarce of l.
lcrrcslris greatly (previous workers showed that tbe other laree
earthworms, Allolobolhoru longa and A. noclurna, almost disaooel
when grassland is ploughed); nor did reguJar appiications of idrm_
yard manrre or compost, The h.ighest population was recorded in
a grass orchard which received an annual dressine o[ I cM./acre of
snlphate of a"mmonia. The arable orchards contaiied few Lulnbicui
caslatucus or Allolobophon-raliginosa and no A - Iofiga or A . toclutna.
L. caslaneus and A. caliginosa were most abundan"t in the two srass
orchards.where organic manures are applied regularly: L. caslineus
was_particulaxly abuadant in the one gitting firmyird man*e.

In two grass orchards with a Iong historv-of hea-r,v spravine with
copper fungicides the only earthworms fo-urd wer6 i teiv f. ca^s-
,az"zs in the surface litter. In these orchards the leaf litter decom_
poses slowly on the soil surface and the soil profle has typical
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" mor " characteristics. The yield and nutrient status of the trees
seems unafiected. (Raw and l-oity.)

Eatthworm biohgy
Four species of worm from Winder (see p.133 above'1-Lumbicus

rube us, Dendrobaena rubida, Dendrobaena subrubicunda and
Eiseniella telaedra-were bred in the laboratory, to obtain informa-
tion on Life span and fecundity. (Dobson.)

At Rothamsted a grass field (Pastures) was sampled by digCrns
out a square yard (in four replicates, each 18 inches square) each
month. The soil was taken in separate layers, each 3 inches deep,
for the first foot from the surface, and lower layers oI soil were
examined. The results give information on the vertica-l movements
of the difierent species, the existence of quiescent periods in some
and on population dynamics.

Efieits of irrigation, to keep the moisture content of the soil at
" field capacity ", and of preventing rain falling on the soil, to give
dry soil, were studied by sampling as in the grass field.'Nocturnal 

activitv was studied on the surface of a lawn; efiects
of temperature, watir and light were particularly noted. gyrface
casting on a lawrl and a closely-cut area of rreadow were Iollowed,
and it was attempted to relate the results to temPerature ard wat€r.
Water appears to act in two ways-as soil moisture (measued as pF)
and by ifecting the humidity in the Browing gass. (Gerard, Raw
and Mellanby.)

Studies on slugs

Slugs are being increasingly recognisd as agicultural_ Pests,
which iannot yet be chemically controlled on a 6eld sca.le. Studies
made bv Bames between 1940 and lM9 were revived and extended.
Attemots are beine made to establish slug cultues in the laboratory'
to wor'k out the Siology of pest species and to obtain many in a
uniform sta{e of development, which is necessary to evaluate slug
poisons. Fictors studiad include a comParison of containers, of
ioil cover and the effects of difierent constant and fluctuating
temperatures.

Slue damaee to Dotatoes was studied in a garden where Arion
hortens"is and i[ilax-budapestensis occur. The considerable damage
to the tubers during the-very dry summer of 1959 was surprising,
oarticularlv as freouent searches 2 hours after sunset revealed little
ictivitv atihe soiliurface. This showed that underground activity
can sometimes contrast sharply with surface activity. The dis-
tribution of slugs in the plot and its relation to soil organic matter is
being studied. 

- (Stephenson and Barnes.)

Sludies rdaling to folest soil
To obtain information on the rate leaves disappear Irom the litter

laver, small disk samples were taken regularly from labeUed leaves
lvine in Knott Wood ioak and beech) and Geescroft Wildemess (oak
o'nlvj. ttre samptes are weighed and ashed: parallel samples of oak
Ieai irre used in fHing experiments vrith mites.

Culture of t'he mite Steganactrus ,nagnus were established to
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study Ieeding and respiration. Respiration is being studied in two
t1ryes of apparatus, one large enough to hold undisturbed cores of
litter and soil up to 7 x 7 mrn., the other smaller and suitable for
cultures of mites. (Heath.)

INsrcr Prsrs oF EcoNoMrc IMpoRTANcE

_ The department cannot study all pests of agricultural crops, and
the protramme changes often. Some pests, e.g., gall midges, have
been studied intensively and continuously ovir many ye-ars, and
work in this group continues. Much attention was pa.id to aphids
in the 1920s, and since the Second World War study of this lroup
l,_1s ?S.in treen an important part of the departmeni's programm6.
Work on the wheat-bulb fly was intensified in lg53 ;fte; severe
damage to crops in many parts of Britain. It is now ending, and the
results are summarised below (pp. 216-225\. Experiments on the
fa.rm and- in the laboratory with't'he frit fly,Lugrln in leSZ, are being
expanded.

Most of the work on p€st insects has a double purpose. First, we
are concerned with the problems of control, but by biological rather
than by chemical methods. Secondly, much of our work concems
principles (e.9., the distribution and spread of insects), and for this
economirally unimportant insects might equally be used, except that
a pest_insect is lumerous and easily reared and so a good " ixperi-
mental animal ". We think that work on basic princilles may,-per-
haps unexpectedly, sometirnes give information h;lpfufin controlling
pests.

Insect pesls al Rothamsled

- Routine inspections throughout the year were not possible, but
whenever suspected pest da.mage was reported it was investigated.
There appeared 1o belittle serious itrs€ct <iamage during 1959, &cept
Ior that done. by bean aphids on an unspiayed n6ta ot Uea-ni;
routine 

- 
spra,ying controlled the aphid. Heiry frit-fly attack

occurred on late-sown oats (as was intlnded). but iesoite t-his vields
ofover 30 cwt./acre were obiained. Wheat-bulb flva'nd bean ieevil
attack caused little damage. (French.)

Gall mid.ges

The long-term study of the Wleat Blossom Midses on Broadbalk
reached its 33rd consecutive vear. A new record-for loneevitv of
S, moscllana larvae was established; one midee emersed on-23 iune
1959 from a larva collected in late Jdy f94li

Last year's study of the freld suscebtibilitv of Atle. Svenno and
Fylgia to Wheat Blossom Midges'attick was extended to certain
American varieties of known resistance or susceptibility to Hessian
Fly in America. Only one of the varieties was resis[ant to Sr'to-
diplosis moselLana and none to Co ta/ifiia trilici. When tested with
Hessian Fly of mixed foreign parentage, the susceptible variety Ten-
marq was attacked and the resistant varieties weie not.

Advantage was taken of the dry harvest this vear to repeat last
year's investitation with Dr. P. Halton at the- Cereals ftesearch
Station, St. Albans, into the damage done by Silodillasis masell.ata
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into 2 randomised blocks of 2 plots, and 2 replicates were sown on
each of 3 dates, i.e., l3 March, l0 April and 22 May. Frit fly were
caught by nets and traps tbrouthout the season, and the eggs laid,
tillers attacked and grains attacked *'ere measured. The results
are being compared with those of similar experiments in other Parts
of England.

On Little Knott I an area of about 4 acres was sown with oats on
Il April, half with the variety Eagle and half with Sun II. The
migration of frit fly into the difierent parts of the field was estimated
by " sticky traps " which were examined every day from the be-
ginning of May (when the flies first emerged) until the flies disap-
peared several weeks after harvest. Part of the field received two
sprays of DDT, part was caged during the early weeks of growth to
prevent tiller attack, and part was sprayed with the weed-killer
CMPP. Egg laying, titler and grain attack were measured for
difierent parts of the field. The rate of in{estation in 1959 was
rather lo*, though up to a third of the plants eventually sufiered
tiller attack, and the dry weather enabled a crop, unusually heavy for
such late sowing, oI over 30 cwt/acre, to be harvested. (Mellanby,
French and Riches.)

Experiments on small plots o{ oats on various parts of the farm
were compared with the field-scale tests. R. Hull arranged for a
small area of oats to be sown at Dunholme Field Station, and for
tiller and grain samples from this plot and from a commercial field of
oats nearby to be s€nt to Rothamsted for examination, On the
Garden Plots detai.led studies on the infestation of the grain and of
the date of panicle burst were made. Unfortunately birds damaged
many marlied panicles, but enough material for several months'
worli was obtained. Bulking samples of panicles which burst be-
tween 22 June and 14 July, with the variety Eagle 57o/o of main
grain and 29o/o of bosom grains were attacked. The comparable
figures for Sun II were 4$ aJ:ld24lo. (Riches, French and Mellanby.)- 

An intensive trapping programme was begun in June to study the
behaviour of the frii fly and the efiects of climatic and microclimatic
changes. This included placing traps in a tower up to 60 feet above
the ground, in clearings of different sizes in the oat croP and in
difleient crops in various parts of the farm. Other insects are being
included in this work, particularly during the winter, when threshold
temperatures for the appearance of several species are being studied.
ICalnaido and Mellanbv.)' A suitabte method 6f'breeding frit flies during the winter months
was found, based on the work of Mr. A. Ibbotson oI Durham Uni-
versity, and modifications which may increase the size of the culture
populition are being tested. An ouactometer, desiSned to offe-r to
irii flv and other insects reDeated choices between air and odour
strearis, is being made; it ia hoped to use this to study the rOIe o{
olfactory stimuii in the selection of oviposition sites. (Bull and
Mellanby.)

MITE EcoLocY AND PHYSIoLocY

Although mites form an important Part of the soil fauna, par-
ticularly in forest soils, they have received little attention. The
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ecology o[ a sphagnum bog near Woburn was selected for their
study because conditions are thought to be less complicated than in
soil, but similar principles may apply. Eighteen ran-dom samples of
cores of I cm. diameter were taken each month from each if two
apparently homogenmus areas of two slxcies of sphagnum in a
transitio-nal valley bog. The animals in these sarriplei were ex-
tracted by a modi-6ed Tullgren funnel, and chanees 

-in 
oopulation

throuthout the year estimated. These population-chanee's jre beine
correlated with climatic changes. Tiniperature, hriinidity ani
evaporation were recorded at regular intervals witNn the sphaenum.
at difierent levels above ground and in other t5zpes of vegeiation
over continuous periods of 24 hours; this should make it possible to
interpret the effects within the \.egetation of conditions recorded bv
the traditional meteorological techniques.

LaboratorS' experirnents were done on the effects of temDeratue
and humidity on various species of mites, some from the sphasnum
and others from drier environments. ADDaratus was made to itudv
the behaviour of mites in gradients of teir'perature and humiditv anl
their surviva-l under difierent climatic conditions. Great difierinces
of behaviour between hygrophyl, mesophyl and xerophvl species
were observed. (Iladge and Metlanby.) -

MIGRATIoN oF LEPIDoPIERA

Records oI mi$ating butterflies and moths are regularlv re-
ceived from some eighty observers througbout tbe Bitish isles,
who filI up a form and return it twice a year. - Records are abstracted
from entomological publications, and'many other reports of ins€ct
movements of special_interest are also reieived. Tiris provides a
picture coverint the rvhole country.

In spite of the hot, drv summer of lg5g, misrants were not
abundant. The ouly apparent efiect of the weathei was to increase
their numbcr in September, a time when the number usuallv beeins
to fall. The species which showed this most rvere the Red Adm"iral
(Vanessa alalanla), the Silver Y Moth (P/zsra garrza). the Rush
Veneer Moth (Nomophila actuella\ and the Hu"rnmins'-bird Hawk
Moth (M acroglossa stellalarum\. The Clouded Yellov (tolias crocea\
was also common in August and September in tbe souih of Enehnd
and Ireland, and isolated individuais were captured as far noih as
southem Scotlald. Other regular migrants were rare. Darticularlv
the Pa"inted Lady (Vanessa cirdui). -

The Cabbage \!'hite Butterfly (Pietis brussicae\ was abundant in
some places during the spring, almost certainly because ouoae
overwintered, for there was no ividence of an iminigration ai tiris,or any other, time. During the summer it was"rare and the
caterpillar caused little damage. (French.)

Brorocy or SctoMyzrD.tE

Professor C. O. Berg of Comell Universitv visited t-he deoart-
ment du-ring a European tour to study Siiomvzidae (Dipiera)
parasitic upon land snails. Sciomvzid flies (often ca.lled',. i{arsli
Flies ") were found on the dry chalk slopes of'Ivilghoe beacon and
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(not Containia tzrlrci as erroneously stated in last year's report) to
wheat gains, as this efiects milling and baking quality. Three hard
red winter wheats differing in their resistarce to attack by Hessian
Fly (Mayeliola d.estructo/ Say) \rcte compared at the fourth leaf stage
for their content of constituents soluble in 80% ethanol as a pre.
liminary attempt to find any biochemical basis for resistance. This
work was done with the co-operation of Dr. T. Swain at the Low
Temperature Research Station, Cambridge. The main difierence
was that the susceptible variety (Tenmarq) contained allulose, or
allulose combined with some other component, whereas the re-
sistant variety C.I. 12855 did not, and the semi-resistant Ponca
conta.ined less than did Tenmarq. Tenmarq but not the other
varietie also contain Sorbitol. It is, of course, not known whether
these differences are connected with difierences in susceptibility.

Further data were collected on the speed at which the life cycle of
the Hessian Fly is completed in an open unheated glasshouse, and
the work on how humidity and temperature afiect the speed arrd per-
centage oI emergence of the Hessian Fly's overwintering larvae was
published.

Evidence of delayed emergence was obtained in preliminary
studies of the phenology of the Pea Midge, Conlarinia fisi. More
midges that had completed their larval feeding in the fietd during
1957 emerged in the Rothamsted Lodge insectary in 1959 than in
1958. There was evidence that the Pea Midge produces unisexual
families.

The species of $ass-inhabiting Mayeliola reported in last year's
Report as damaging cocksfoot was identified as M. dactylidis. Mr.
R. Gair of the National Agricultural Advisory Service reported an
outbreak of a Mayetiola species on Poc near Newark, Notts, in the
late autumn of 1958. This midge was reared and identified as M.
sclrolezi, discovered in Germany in 1957. Midges were reared for
the first time from Mayeliola lan'ae damaging lgros&i. An un-
descibed. Mayetiola species on Festuca and, already known to occur
in England was received from Denmark.

Mr. K. M. Harris, while on a visit from Nigeria, prepared for
publication a description of a new sorghum stern midge. (Bames,
Arnold and Miller.)

Afhid.s
Work on aphids and their distribution has, for some years, in-

cluded a wide range of subjects difficult to classify briefly. A
detailed study of the many insects accumulated over the past years
continues and is making it possible to formulate general principles
oI insect dispersal. Work on aphid physiology and control
continued.

The collections of insects, and of biological and meteorological
data obtained during several years at Cardintton (where traps were
operated at difierent altitudes) are being sorted ard arranged lor a
general study of the vertical proile of insect density, applying to
many orders, in relation to time of day, time of year and atmos-
pheric conditions. The Iactors operating in the mass migration of
aphids were found to apply to mi$art insects of other orders, and a
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gen€ral system of insect mass migration is being developed.
(Johnson.)

The distribution of small insects, once they have " taken off ",
is primarily determined by wind, for the wind speed, except very
close to vegetation, is usually treater than their 

-flight 
spedd (e.g:,

under 2 miles per hour for aphids). Suction-trap experiments aho\i.
t}rat larger insects, including some spcies of moihs,-are distributed
diflerently. These larger insects fly at speeds above the average
wind speeds and so determine their own distribution to a con-
siderable extent. (Taylor.)

Aphids may take a series of short flights, and they may probe
plants on which they land after each of these flights, but they db not
readily settle down to reproduce until they have been a.irbbrne lor
some time. Mass flights of aphids at low levels were observed; the
insects frequently alight and take off again, but only when the air is
stable, mainly in the evening and in autumn. This behaviour,
possible only under these atmospheric conditions, may welJ favour
virus transmission. Usually the wind speed is greater than the flight
speed of aphids, so the insects may be carried high into the air and
may remain there, flying, for long periods. Laboratory experiments
suggest ttat insects flown to exhaustion do not take ofi again when
thev land, but s€ttle down and form colonies, a conclusion iupported
by theJact that small colonies examined on beans usually still contain
winged parent!. It is suggested that highJevel dispersion spreads
popu]ations efficiently, because when after a long flight an alate
aphid finds a plant it is likely to stay on it and repioduie. (Taylor
and Cockbain.)

A maior factor on the infestation o{ crops by aphids seems to be
the iltering effect of the crop on the wind; and aphids probably can
{Sh! onty, yherr wind eddies carry them into the irop shelter.
(Taylor and Cockbain.)

The anomalous behaviour of an aphid, closely d)ied to A . fabae.
in xlecting a host was studied. This;ph.id, whiih breeds in sununei
on Tropaeolum, will readily fly to and settle down to feed and re-
produce on broad beans. In a few days the parent, and anv
nlmphs that may have been produced, dii. Yet neither walks oil
the plant. The aphids received no sap from the plants; how their
pattern of behaviour has become so maladjusted 1o their abitity to
feed is not known. (Taylor.)

Some workers have considered that manv of the insects found in
summer at hith altitudes are unimportant bicause they are likelv to
be dead or so damated that they can-not reproduce when they l;nd.
I-n joint work with Mr. W. G. Hirper of the'Meteorological OiEce on
the cause of radar " angels ", insects were caught in nets at Carding-
ton between 1,000 and 5,000 feet above the ground. They weie
nearly all alive and active. Many of the insects-, ma.inly aphjits, but
also including frit flies and a fly indistinguishable froni thi Hessian
Fly, were viable, fertile and produced-live eggs or young when
placed on suitable host plants. This confirms thit manv smill dav-
flying insects can easily and safely circulate up to seveial thousarid
feet before being deposited, unharmed, on a plant. (Taylor.)

- The flight physiology of Aphis fabat and, ihe eftects oi prolonged
flight on r.itality were studied. The aphids use most of thiir car-bo-
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hydrate resen'e in the first hour of flight, but then use fat, sometimes
for {Iights lasting as long as 12 hours. Flight fatigue seems to result
mainly or entirely from exhaustion of fuel, and not from dehydra-
tion, neural fatigue or the accumulation of waste metabolites. Pro-
vided they found food, aphids flown to exhaustion lived as long and
reproduced as successfully as those that flew for only 15 minutes.
Aphids flown to exhaustion, however, could seldom be induced to
fly on the following day (though they had fed amply), whereas
aphicls that had flown for only 15 minutes flerv again readily.
(Cockbain.)

Work on natural control in relation to chemical control was con-
tinued by Banks in collaboration with M. J. Way of the Insecticides
Department (pp. l26.127).

Eggs of certain predators of aphids, particularly Coccinellidae
and Syrphidae, were attacked by ants, but the stalked eggs of
Chrysopidae seemed to escape. (Banks.)

Efiects of the nature of the food on the biology of Aahis fobac
were studied. Many alatae rvere produced on mature bean leaves
Ior three generations after the first, but few alatae occurred on young
bean gro\'th. The results suggest that the quality of the sap ir-
gested by the aphids is more important in \ ringdetermination than
its quantity and that some results previously attributed to ant
attendance requie to be reassessed. The results also show that
form determination h Alhis Jabae can occur after birth instead of
before birth, as happens in some other aphid species. An attempt
to study reproduction and the rate of development on different
varieties of beans, " resistant " and " susceptible " to aphids, failed
because many aphids died from the heat in the summer of 1959.
(Banks.)

lVheal4ulb fly
The predators and parasites of wheat-bulb fly w'ere studied

briefly. Pupae obtained from Broadbalk in 1958 were kept in soil
pots in the insectary and examined periodically. Many individuals
of the cynipoid parasite Trybliograplra sp. were obtained. A few
of these emerged during the autumn of 1958, but most during a few
days in March 1959. The insects were sent to trfr. G. J. Kerrich of
the Commonwealth Institute of Entomology for further study and
specifi c identifi cation.

Some 4,000 pupae obtained from \\rhittlesea and Peterborough
(Fenfand) were kept (mostly) individually and examined daily.
3,431 wheat-bulb flies emerged and 257 specimens of. Aleochata
bi?ustulala, 105 specimens of .4 . inconspicua Ar\e (Staphylinidae-
parasitic forms) and 2 specimens of the Ichneumonoid Phrygaleuon
tlichoPs 'fhoms. were obtained. Ninety-eight other pupae had evi-
dently been parasitised-possibly by Aleochoru sp. The two species
of. Aleochora difier biologically-,4 . bipustulata pupates inside the
host puparium while the smaller ,{. ittconsficua pupates in a small
cell in the soil. Various soil arthropods were also found to attack
the eggs and puparia. (Dobson.)

Of another 3,275 pupae obtained from the field, 2,045 emerged
successtully; 533 oI the failures (16.3fi of all pupae) appeared to be

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-1-92 pp 12

l4O RoTnAMsTED REpoRr 1959

pqasitised. The mean weight of pupae was ll'4 mg., with a range
of 5-17 mg. The mean weight of the sexes did not difier, and undir
constart temperature flies emerged earlier from smaller pupae.
(I,o"S.)

The very wet autumn of 1958 delayed sowing of winter wheat,
which was not completed on Broadbalk until January 1959. Large
areas of Section V (first year after fallow) were witerJogged for
much of the winter, germination was poor and the plant deniity was
about half that e-xpected. Wheai-bulb-.fly eggs had alieady
started to hatch when the wheat germinated, so thiie were no planti
for the larvae to parasitise and they died. The infestati6n by
wheat-bulb fly was therefore small; the estimated mean populatioir
of 55,00O larvae/acre was little more than one-tenth of that in f958.
On the Alternate \Vheat and Fallow experiment, where sowing was
completed earlier, germination was also not good, but plants were in
the single leaf stage (i.e., they could be attacked) tt the time of
hltching, and the infestation (184,0O0 larvae/acre) was comparable
with that of 1958. In wheat sown at normal density in this experi-
mer.t 75yo oI the larvae died for in the first two of its three instars.
(Long)

The interaction between larva and plant is being analysed in
collaboration with M. G. Morris of tbe Statistics Deoartment. Ar
improved sarnpl.ing technique was devised, and 630 samples, each
equivalent to a l-foot row of wheat sown at normal density, were
exarnined from the Altemate Wheat and Fallow on Hoosfield.
(Long.)

Previous observations showed that in difierent years, and on
difierent sites, the size of mature larvae varied considerablv. A
study of the effect of size on fecundity showed that smaller fli;s hy
fewei eggs. Thus, factors goveming larva.l size may influence thl
size of the next generation, and the possibitity is being tested of
forecasting from observations on larval infestation and associated
factors both the immediate efiect on the crop and the trend of the
population.

Numerous flies were dissected and examined for fungal parasit-
ism, but very few flies were infected; possibly because of the dry
summer, only one contained a c5,stic Iungus, which did not grow in
culture. (Long.)

Frit fly
Several experiments rrith lrit fly in oat crops were done at

Rothamsted. Results in 1958 showed that this insect mav behave
differently in small plots and in fields uriformly planted with the
same crop, so for most of the experiments areas of I acre or more
were used.

- On Long Hoos V an experiment-planned to provide informa-
tion that may help in forecasting Irit-fly attack, sb that advice on
spraying witl insecticides can be given as early as possible-was
made in collaboration with Mr. A. H. Strickland and Mr. K. S.
George of the Ministry of Agriculture, Fisheries and Food Plant
Pathology Laboratory. An area of about 3 acres was divided into
6 blocks and sown v.ith the oat variety Blenda. The area was split
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in swamps by the River Ver. In the Nature Conservancy reserve at
Wood Walton, Hunts, eggs of the Sciomyzid Pherbellia schoenhefli
were found on the shells of Succineid snails. Most of the life cycle
of the fly has been worked out from material brought back to
Rothamsted. (Stephenson with Professor C. O. Berg, Cornell
University.)

SPTDER EcoLocY

The irnportance of pre<lation by spiders in various habitats is be-
ing studied. In the laboratory, physiological exprirnents on food
consumption by spiders began. (Tallack and Mellanby.)
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