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Introduction
The most significant event for the Department during the year was the long-awaited move
to the new Daniel Hall Building in June. This has allowed the complete integration of
staff working on many biological and ecological aspects of insect pests and beneficial
insects, including bees, and as well as providing better ac.ommodation, the easier inter-
change of ideas and equipment should further stimulate productive research.

The opening ceremony was performed by the Hon. J. J. Astor, MBE, DL, JP,
Chairman of the ARC in the presence of guests representing the Lawes Trust, the Archi-
tects, Contractors and Builders, and the local planning authority. It was a pleasure to
welcome two former Heads of the Entomology Department, Dr C. G. Bufler, OBE,
FRS, and Dr C. G. Johnson, OBE, especially as the latter's superb murals depicting
the history of entomology at Rothamsted grace the entrance hall of the new building.
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Inevitably, the year has been one of transition and re-organisation. Much established
long-term work has continued, but several new lines have been slarted, including work
on the genetics of aphid resistance to ins€cticides, on the eyaluation of honeybee phero-
mones for improving pollination, and on cutworm biology. One highly productivc
long-term project, the Rothamsted Insect Survey (RIS) was fittingly acknowledged with
the award to L. R. Taylor of the Royal Agricultural Society's Research Medal for 1977.

During the year the first full season of work on the North Farm cereal eco-system
project in Sussex was completed, and this will form the basis of a more detailed pro-
gramme in 1978.

There has been an increasing involvement with research bodies in Europe. Several
s€nior staff have attended and organised meetings on the Continent conc€rned with p€st

forecasting, integrated control and soil animals. The Entomology Department combined
with the Insecticides and Fungicides Depailment to host a very successful meeting of
the Intemational Organisation for Biological Control (IOBC)/WPRS Working Party
on Insect Pheromones attended by 48 delegates from ten countries. As a result of these
contacts, combined research between Rothamsted and many Continental groups is either
under way or planned for 1978, including an extension of the methods of the RIS into
more countries together with experiments on pheromone trapping, control of Pests in
sugar beet and field beans, and the effects of pesticides on soil animals. This outward-
looking approach will certainly be to the advantage of Rothamsted's work providing that
it continues to be sustained by basic research within the Department.

The involvement of staff in tropical and semi-tropical problems in applied entomology
continued with no fewer than six advisory visits made by staff to I I countries.

Entomologically, the year was not as exceptional as the previous one. Generally, aphid
occurrence was delayed, though when they eventually did apPear most important species

were more abundant than usual. The many ladybirds that overwintered successfully
apparently had little impact on the early aphid populations, but large numbers of hover
flies, mainly of one species, were abundant in the south, ea:iring 1977 the distinction of
being a 'syrphid' rather than a 'coccinellid' year. The wet weather geatly decreas€d
cutworm populations, and a quick change from hot, dry to cooler, wet weather in July
produced interesting effects on bean aphid populations artificially infected with patho-
genic fungi. Another effect of the weather was to ensure the best supply of slugs for
experimental work for several seasons.

Thus, after a year in which re-housing and re+quipping the Department have receiYed

considerable attention, we stand poised to reap the fruits of past eflort and forge ahead
on new lines over the ncxt few years.

Pest detection rd survelrg
The routine sampling of aerial populations with suction and light traps continued, and
the experimental aspects of this work developed as the sequence of annual records
gradually accumulate. For aphids, especially, considerable effort was put into interPreting
changes in aerial density in terms of crop infestation, and into exploring ways of using
the suction trap system for forecasting aphid abundance.

Aphid surveying

lphid occwrence. The cold, wet spring and summer delayed migration; fcw
individuals were caught before the end of May, and for most species the summer migration
was about a month late. Numbers did not decrease as much as expected in August and
September, and the autumn migration, encouraged by some mild dry weather, was larger
90
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than for the last 3 years (Appendix Tables I and 2, pp. 108 and 109 and Rothqmsted
Report for 1977, Part 2, 79-112.

The peach-potato aphid (Myzus persicae'S a:rived late everywhere, especially in the
Midlands and North, and numbers continued to increase until the beginning of August;
cstches were above average in the South-West, but other areas had less than halfthe usual
total.

The potato apbtd (Maqosiphum euphorbiae) was early in the South-West but late
elsewhere; numbers were greater tlan average in the South-East, and very much greater
in the South-West especially at Rosewarne in the beginning ofJuly.

The rose-grain aphi d(Metopolophium dnhodum)wasyery lateeve4rwhere, particularly in
the Midlands and North. It was abundant in the South-West, esp€cially at Starcross, and
about normal in the South-East, but rare elsewhere.

The grain aphid (Srfobion avenae) waslate in all areas, and reached a peak in mid-July
in East Anglia, the end ofJuly in the Midlands and South-East, and mid-August in the
South-West and North. Numbers were above average in the South-West, but there were
fewer than normal elsewhere.

Rhopalosiphum spp. were more common this year than last. The bird-cherry aphid
(R. padi) was late everywhere, but abundant witll twice the usual numbers in the South-
East and Midlands. The oat-apple aphid (R. inseaum) was early in the North; numbers
were gieater than average in the South-East and Midlands. R. maidis was early and more
common than usual, except in the North.

The rosy-apple aphid, (Dysaphis plantaginea) was the only other species which arrived
consistently early in 1977. Myzus ornatus, M. ascalonicus, M, cerlus, Aulacorlhum solani,
Brevicoryne brassicae a.nd Metopobphium feslucae were very late with extremely small
numbers. The hop aphid (Phorodon humuli) was late, but abundant, especially in the
South-East.

The black-bean aphid (Aphis fabae) occurred in above average numbers in the South-
West and the South-East though the North had few. It was late everywhere, especially in
the Midlands and North. The autumn migration in the South was slightly larger than last
year, but still comparatively small. (Taylor, R. A. French, Woiwod and Cole)

Forecastiag aphids, The number and time of arrival of migrant Myzus persicae, the
main vector of aphid-bome virus diseases in potatoes, varies greatly from year to year.
Work on developing a virus warning system has followed two main lines: standardising
suction trap catches against the crop infestation, and inyestigating the overwintering
suwival of anholocyclic aphids.

Numbers of alate M. persicae on the crop rose and fell with changes in the aerial
population as monitored by the suction traps, suggesting that in this species there is
frequent exchange b€tween the crop and aerial populations. However, the numerical
relationship betwe€n the two is not constant throughout the season since the changing
physiological condition of the host plants affects aphid landing behaviour and host plant
selection. The young potato crop is a favourable environment for aphids so perhaps they
accumulate there, in which case catches in the suction traps may underestimate popu-
lations early in the season.

Mapping of the three s€asonal migrations of M. persicae throughout Great Britain
has shown that the summer migration is largely confined to the potato and beet growing
areas. In contrast, the autumn migration is geographically random, with a fairly uniform
distribution, whilst the spring migration is restricted to the South East. The great over-
wintering mortality in most areas may be due to moisture on the plant hosts in the West
and mortality ofthe frost-susceptible hosts in the North. The high overwintering survival
in the London basin, including the Chilterns, could explain why the virus yellows forecast
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of Watson, Heathcote and others has usually been most eflective when based on Rotham-
sted weather, rather than that ofthe cropping areas.

Mrs Lindsay A. D. Turl of the Department of Agdculture and Fisheries, Scotland
(DAFS), East Craigs, in collaboration with RIS, has been investigatiog the importance of
early spring temp€ratures in the timing of migration of holocyclic aphids, as measured by
the RIS traps in Scotland. There is now a prospect for forecasting spring migration times
of Myzus persicae, Macrosiphum euphorbiae, Aulocorthum solani, Sitobion avenae, S.

fragariae, Metopolophhan dirhodum, M. festucae, Rhopalosiphum padi and R. insertum in
Scotland with varying degrees of accuracy. These forecasts will eventually provide a
means of investigating the factors that cause erratic deviations from expectatiotr in some
years.

Winter mortality in aphid populations affects the size of infestations on crops in sPring
and early summer. For this reason the suryival of viviparously overwintering M/zrs
persicae ' as investigated on plots of sugar beet, winter oilseed rape, chickweed and
grounds€I. The plots were protected from rain or from frost by field cages, or were left
unprotected. The plants were artificially infested with aphids and left undisturbed during
the winter until March, when they were thoroughly searched for aphids. Large numbers
of aphids survived on chickweed, mostly on protected plots but very few were recovered
from frost-protected groundsel, only one from frost-protected sugar beet, and none from
oilseed rape. The success of chickweed as an overwintering host plant is attributed to the
shelter provided in the dense mat formed by this plant.

In a joint project with Mr C. I. Carter of the Forestry Commission Research Station,
the migration of the green spruce aphid (Elatobium abietinum), as measured by the RIS
traps, has b€€n shown to persist longer at higher latitudes and the median date for
migration can now be forecast with some accuracy by accumulating day-degree values
over 8'C from I January up to a total of I l5 day-degrees.

In collaboration with Professor M. J. Way and Mr. M. E. Cammell of Imperial
College, the prosp€cts for forecasting the likelihood ol Aphis fabae reaching pest pro-
portions on beans is also being investigated. Since 1970, forecasts have been based on the
number of aphids collected from spindle trees and spraying dates recommended accord-
ingly. It now appears likely that the RIS aerial samples can also be used to forecast the
need to control.

The separation of migrations is a preliminary stage in many analyses concerning aphid
forecasting. Often there is considerable overlap between the migrations, making manual
separation time-consuming and often inaccurate. In collaboration with K. E. Bicknell of
the Computer Department, programs have been developed to automaG the process.
The programs fit Gaussian curves to suction trap records enabling estimates to be made
of the size and timing of mi$ations. (Taylor, R. A. French, Woiwod, Cole, Cameron
and Nicklen)

Cereal aphids. The main eflort on cereal aphids was made for the first time at thc
North Farm site in Sussex.

Two suction traps were installed and operated continuously at l2'2fi and I'2 m lrom
April 1977 at a site on the Farm. Catches from the tower trap were listedinthe Rotham-
sted Aphid Bulletin.

In addition, populations of cereal aphids on North Farm were sampled weekly in ll
cereal fields (six wheat, two ba ey and three oats) using a D-vac suction sampler and by
taking plant samples, and the results compared with the number of cereal aphids caught
in the 12.2 m suction trap.

Cereal aphid populations in the surrounding fields were slow to build up, and all early
indications suggested that infestations would be small. However, a hot weekend at the
92
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end of June caused populations to increas€ rapidly and to such an extent that substantial
yield losses had occurred before spraying could be completed.

There were signifcant correlations between the total num&r of Sitobion avenae caught
in the D-vac and the 12.2 m trap indicating that the aerial catch was a useful indicator
ofpopulations on the crop.

Differences between crops were apparent, wheat being by ffi the most heavily infested
as populations reached an average of over 50 per ear, before spraying. Neither barley
nor oats supported these 'epidemic' populations possibly due to the morphology of the
plants. Wheat ears ofler aphids ample protection from inclement weather, whereas the
smoother ears of barley and exposed ears of oats, together with their more flexible tillers,
aflord less protection when the weather is bad.

At Rothamsted, Sitobion avenae was first noticed on winter wheat and spring barley
at the very end of May and populations of this species and, Metopolophium dirhodum
increased very slowly until the first week in July. Thereafter, numbers increased rapidly
to a peak in mid-July. Coccinellid and syrphid predators were common by the end of the
month, but parasitism was rare (<l l). (Dewar, M. Jones and Dean)

Syrphid rbundence. An interesting quantitztive assessment of syrphid populations was
obtained from the suction trap catches, which, contrary to press reports, showed that the
summer was not exceptional for syrphids in general, but o,,ly for Epistrophe balteatus.

Over 3000 Syrphidae were caught in Survey traps at I2.2 m and another 1,100 in the
I '4 m trap at Rothamsted.

The most abundant species was Metasyrphus corollae which comprised nearly 60/. of
the catch in Survey traps and 50% in the low-level trap. Maximum catches usually
occurred during the first 2 weeks of August, but at Rosewarne, Starcross and North
Farm they were slightly earlier. No trap north of Rothamsted caught substantial num-
bers (data for Aberystwyth are not available) except Hereford which caught the most,
including 995 M. corollae.

The Survey data reveal a situation strikingly different from that obtained by general
observation; neither the high- nor the low-level catches reflected the phenomenal abun-
dance of .E baheatus. The probable explanation for this lies in the different profiles of
vertical distribution for each species. M. corollae is the species trapped most frequently
and in largest numbers in all traps and at all heights, but its dominance is accentuated
in high-level traps because it has the flattest height profile of any common species. The
Hereford trap catJghf 0% more than the Rothamsted low-level trap; the Starcross,
Silwood and Rothamsted tower traps caught 70, @ and 401, respectively, of the low-
Ievel catch. For E. baheatus, comparable figures are 80,3,70 and 20'1, suggesting a
steep€r profile than that of M. corollae. By contrast, 182 Syrphus vitripennis were taken
at low level, only six in all other traps; 126 Scaeva pyrastri at low level, 28 in all others,
and Syrphus ribesii znd Sphaerophoria scripta only at low level. A few aphidophagous
species are trapped consistently, particularly in southem England; the dominant species
in this group again being M. corollae. These aphidophagous species are caught in the
same weeks-Rothamsted Standard Weeks 3 I and 32---every year irrespective of trapping
method or locality. (Bowden)

Tipulid phenology, Catches of adult Tipula paludosa in two light traps at Rothamsted
totalled 1338 in 1977 compared with I I 17 in 1976 and 1384 in 1975. First adults appeared
in traps in late June and peak populations occurred in mid-September, earlier than the
peak in 1976 which was delayed by the hot dry summer. This also severely affected those
species whose adults emerge and oviposit in late spring and early summer. Fewer adults
of Nephrcloma spp. alrd Tipula oleracea and T. scripta were trapped than in any year
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since 1970, v,/hereas late summer or autumn species such ?s T. paludosa, T. normorata,
T. obsoleta and T. pagana were as, or more, numerous than in previous years. (Bowden)

Phemmoml monitoritrg of moths

Monitoring oad spray trials lor pea moth, The exp€rimental monitoring system
initiated in 1976 (Rothamsted Report for 1975, Part l, l2Q was continued and extended.
In contrast with t976, moths appeared in traps much later than usual and larvae were
found in crops well into August. A modifed spray trial design was used and this pro-
duced promising results despite a low infestation in the controls. Experiments aimed at
producing a long lasting and reliable attractant for monitoring were continued;
(E)-lGdodecenyl acetate at a dose of 1000 pg on rtbbfl (Rothamsted Report for 1975,
Part l, 125) proved successful in the monitoring scheme and was also shown to be active
after 3 months' field exposure, with or without the addition ofantioxidants. (Macaulay
and Wall, with Greenway, Insecticides aod Fungicides Department)

Pheromonc trap spscing. The range of attraction of pheromone traps should be
considered in the planning of exp€rimental work involving their use; failure to do so
could result in interference between inadequately spaced traps.

A series ol trapping experiments for the pea moth was completed during the 1977
flight season. Catches in solitary traps were compared with those in traps surrounded by
similar traps at different spacings. Triangular traps containing 100 g.g of (E,E!8,
lGdodecadienyl a@tate (Rothansted Report for 1975, Pari l, lZ3-124) were used at an
emergence site (wheat after peas). The results showed conclusively that these traps can
mutually interfere even when spaced at 100 m; traps flanked by two others at this spacing
ca\ght 2O-3O/, fewer moths than solitary traps, vr'hether the line of traps was along or
across the mean wind direction. In lines of traps along the wind the upwind trap always
caught significantly more moths than the other traps. It is clear that the range ofattraction
of these traps is at least 100 m, though wind speed may affect this. (Wall, with Perry,
Statistics Department)

Pest economics. This year the economics of pea moth monitoring and control have
been examined. It was concluded that the widespread use ofpheromone traps to assist the
timing of insecticide sprays was likely to decrease the present average losses by about
25\ and increase profits by about 3-10f. There would also be a big decrease in the
number of crops with very severe damage, and some saving of spray costs in districts
where infestations were shown to be absent. (Bardner)

Pest populations and .lrmrge rssessrnerf

Work on this broad topic covered pollen beetles and seed weevils on oilseed rape, p€a and
bean weevils on field beans, cutworms on potatoes and a preliminary investigation of the
pest complex on clover.

Pests of oils€€d repe. Four years' data on oilseed rape p€sts has now been analysed to
produce a realistic assessment of their importanc€ to this rapidly expanding crop.

A total of ten crops of winter rape and two crops of spring rape were sampled for
insect pests and pest damage once or twice a week from geen bud stage to just before
harvest. The most common pests were pollen beetle (Meligethes aenaus) and seed weevil
(Ceuthorhynchus assimilis); the former was usually the more numerous, especially on
spring rape crops. Stern weevil (C. 4nadridens) ar,d pod midge (Dasyneura brossica) were
less abundant. C. assimilis a,J,d. M. aeneus immigrated to winter rape crops when tem-
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peraturcs exoeeded 15"C. Because of yea y variations in temperatute, maximum infesta-
tion of M. aeneus oqtxred either at green bud stage, when-flowering began, or at full
flower; maximum infestation of C. ansrzrTis occurred during flowering, from mid- to late
May. Immigration to spring rape usually ocrurred at green bud stage.

The two methods used for sampling pests, sweep nets and watei traps, gave different
results- Water trap collections primarily reflect€d pest fligh! and were not necessarily
related to the pest population of the crop.

During immigration, the adults ofall pests infested crop edges more than crop cenEes,
particularly in large fields, irrespective ofthe presence of wind breaks. Early in tire season
there were relatively more ad]ult M. aeneus aind C. assimilis *the crop edge than in the
crop; larvae were more evenly distributed over fields than adults,

_ 
Attack by M . aeneus wls not the only cause of podless stalks but in winter rape crops

there were correlations between the percentage of podless stalks per plant ind tire
number of M. aeneus present. Similar correlation occurred between the percentage of
pods infested with larvae and adults of C. assizr?ri,s. In two fields infested with D. braisicae
both adults and split pods decreased progressively from the crop edge to the centre. The
larvae of D. brassicae were largely confined to the edges of crops.

- On both winGr and spring rape numbers of rly'. aeneus declined. during flowering and
Iikewise C. assazrTis declined while pods were maturing. Their decline on winter raf was
associated with emigration to new host plants. New gener^tiot M. aeneus emerged before
winter and spring rape were harvested, and new generation C. assimilis emerged before
spring rape but not winter rape were harvested.

Plants were capable of much compensation; only those with more than 60f podless
stalks or from which 601 ofthe buds had b€€n removed, yielded less.

Late removal of buds or pods sometimes caused greater yield loss than early removal,
and late pod removal resulted in more immature pods at harvest. However, most pollen
beetle injury occurs before flowering when adults feed and lay in the buds, thus plants can
compensate for damage caused at this early stage. By contrast, seed weevils prefer to lay
their eggs in pods of medium lenglh and because injury increases as the larvae grow,
compensation for late seed weevil injury may result in immature pods at haryest, making
control desirable. (Free and Williams)

Per rnd bean weevils on ffeld b€$s. Infestations were studied on both winter and spring
bean crops. Although overwintering adults of .Sirona linearus haye previously been ob.
tained from the soil of Rothamsted arable fields, none were found at the iite of the
experirrlents. In the early spring, adults were feeding on vetch at ttre uncultivated edges
of the field, before the late-sown and backward winler beans had completely emerged.
Typical feeding notches on the leaves of bean plants were first seen neai the vetch, ind
subsequent sampling showed that infestations were slow in reaching the c€ntre of the
field.

The contrast between the hot dry summer of 1976 and the cool wet summer of 1977
was reflected in the infestations of bean crops. In I 976, egg laying had finished by I I June,
whereas eggs werc still being laid on 7 July in 1977. Likewise, larval populations reached
their peak on I June ia 1976, but not until ll July in 1977. The numbers of larvae rose
and fell in rough synchrony with the development and senescence of the root nodules in
both winter and spring beans, and both crops also had similar numbers of late-instar
larvae and pupae at the end of the attack, namely 2.35 per root for winter beans and
2.65 per root for spring beans. Despite this, the total weight of nodules on winter beans
was about twice that on spring beans.

Although larval populations were considerably less than the maximum of 13 larvae
per root in the previous year, mortality in the late larval and pupal stages was much less
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in 1977 so the population ofadults emerging in the late summer was similar in both years'

Samples of ioots were obtained in late July from ten sites in the main bean-growing
areas of Esse* and Suffolk. Although this was too late to determine maximum larval
numbers, extensive signs of injury were found on all samples, a mean of 48 f of root
nodules being damaged (maximum 75%, minimum 28'l). These results, together with
the control eiperimens reported last year, confirm the view that infestations of Sitona
larvae are widispread andire causing significant but largely unrecognised losses in the
yields of field beans. (Bardner, Fletcher and Grubb)

Cutworms. The renewed interest in cutworms in the Department following the large

infestations in 1975 and 1976 has already produced useful background data for the
proposed long-term stndy (Rothamsted Report lot 1976,Paft I,l2O),- 

Adults cawht in the four light traps 8t Rothamsted have, for the first time, been

s€gegated into sexes, and all females dissected. The four species of main intercst' Agrolis
seletim, A. exclamarionis, Euxoa nigricans and Noctua pronuba, verc all less common in
lill than 1976; half as many A. segetum afrd N. pronuba wete cangfit and only one-sixth

as many l. exclamationis ind E. nigricons. Sex ratios were strongly biased torvards

males, ispecially N. pronuba. (fable l). However, both sexes were almost equally re-

TABIT T

Sex ralios of noctuiil moths in light lraps at Rothamsted

Spoci}s
llgrotis segetum
A gro, i s ex c larnot io nis
Euroa nigricans
Noclua pronaba

ntio, d : I
:0.39
:0ll
: o'ilo
: 0O4

presented in the earliest catches; dissection showed early females to be immature, while
ihe few caugtrt later were all ovipositing individuals, suggesting that mature females

s€eking oviposition sites are less likely to be csught iD light traps. This inference is
supported by catches of Plusia gomrna, which also showed a sex ratio near unity and in
which every female caught was unfertilised and immature.

Many larvae were received from widespread localities in early 1977. Noctua pronuba

was as lrequent as Agrolis segetum. Larvae of all five species recorded resumed normal
activity wiihin a few hours o1 e*posure to room temp€rature (15 "-20'C), suggesting

that interruption of development in winter is a temperature-controlled hibernation, not
obligatory diapause.

S6me fields of potatoes at Rothamsted unharvested in autumn 1976 were sampled in
January and Febiuary 1977 and one, formerly Allotments, which in February had an

average often larv ae of Agrotis segetum per 3 m ofrow length, was monitored until June,

when-the population had pupated and declined to 2 per 3 m. The June sample also

showed I'2 liwae of Euxoa nigricots W 3 m. To encourage establishment of a popu-
lation of A. segetum, the potatoes on ex-Allotments were left to crop in 1977, but sampling
showed only 2'8 larvae per 3 m in September declining to 0'5 in October, when a small
population of -if. prazuDa was also present. There was no damage to a very small crop.

The sampling system adopted as standard was to dig out to a dePth of about 30 cm
and hand sift ten lengths of row each 3 m long, alternating north-east to south-west and
north-west to south-east diagonals at successive samplings. In April the row sample
method was compared with core samples; l0 x l0 cm cores bracketing each of l0 x 3 m
row samples, a total of 100 cores, were taken. Forty larvae were recovered from row
samples, six from cores. These recoveries are equivalent to about 25 000 and 9000 larvae
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ha-r respectively. Another comp_arison made with row-sampling, by following tractors
ar narvest on ex-Altotments and Great H-arpenden and collecting exposed larvae, suggests
that row--samples give a fair estimate of numbers. On Uotn ne-tas,iamptes immediitely
prior to harvest showed low numbers, confirmed by the small number of larv"" .."ou"r.i
at harvest.

_ An attempt was made to establish a population of A. segetum on potatoes on part of
Great Harpenden. Eggs, first/second and iourth instar larvie were iniroduced i" i;gu;a
and the area sampled in the first week of October- Only three larvae were found in 25
3-m lengths.- The probable causes o[ failure are that egis and young larvae were intro_
duced only just before 

_the_ 
beginning of a very wet, i-ol speti whe-n the crop was too

mature for them to establish. (Bowden and Sherlock)

clover pests. Although clover is important for grassrand productivity, near Rothamstedit was infested by few ins€ct pests-in 1977. Slight damage to the leaves was caused by
weeuils; Apion spp. on mature white clover in nid-Juiy (4.1fi and Sr.roza spp. oi
seedlings by early Avgust (2'9%). very few weevil larvae weie fou"nd in the root noiules,
or midge laryae in the seeds and leaves, while apbids (Acyrthosiphum pinm) arrd leafl
eating caterpillars (Cnephasia interrectana) were also very scatiered. ffy-"oopi"ilr.
parasites of aphids and C. interrectona were common, wherias their hypeiparasites were
not, and predators (mainly Coccinella 7-punctata, propytea l4_punctin, Staphylinidae)
were often seen. No nematodes (Greet, Nematology-bepartment) or virusis'(plumb,
Plant Pathology DepartmeDt) were detected. (Dea;)

Pesticide use
work continued on the short-term, contror ofpests with insecticides and on the rong-term
effects of pesticides and their residues on graisland productivity and the soil fauna.

control of per and bean weevirs. various non-systemic insecticides were compared for
possible future use in the 'Factors affecting bean yield' multidisciplinary e*'perimeni
(see Field Experiments Section, p. 124), for which fonofos at 4.4g kg a.i. ha-i is ai present
the standard treatment. Insecticides used 

-were: 
carbophenothion, cirormephos, diazinon,Hqq, Telhioca+, triazophos and fonofos as a standard, all aiplied to ihe soil at 2.2i

and 4'48 kg a.i. ha-r and cultivated in immediatery before sowing. The smanest larval
populations were on the plots treated with fonofos, though chlormiphos anO triazofnos
also gave good results. (Table 2).

TABLE 2
Number of pea and bean weevil larvae per root with dfferent

insecticide treatments, 5 luly 1977

Insecticide

Carbophelothion
Chlormephos
Diazinon
FoEofo6
HCH
Merhiocarb
Unt cated
SED between treatments

bet$een control ald
tregtrneot

2.4
3.53
3.75
5.50
1.50
4-63
2.25

5.31
1.69
1.6

4.48
6.38
0.50
4.13
0.13
7.13
2.88

kg a.i. ha-r
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In another experiment, systemic insecticides were used at low doses to try to develop

"- ""o"on,i" "o'rt.ot -"tnLO for Sitona larvae, using insecticides applied to the drill
ir-.;;;; iir" ;d. Phorate, aldicarb, oxamyl and carbofuran were used as furrow

t *t."ot. "i Z'Z+ kg a.i. ha-i, and phorate aod oxamyl were also applied as see-d treat-

."ri. 
"t 

o'is ana 6'zstg 6x r. liable 3) oxamyl was disappointing, but all othcr

t.iut-"ot" decreased larva'l numbers by 6|99%, and also decreased notching of the

TABLE 3

Intecticides tested |ot conlrol of Sitorla larvae

Aldicarb
Carbophenothion

I Furro* treat-eot

J 2 24k9a.i.ha-l

Number of larvae Per root
5 lvly 1977

2.0
0.3
34
0l
3.9

1.0
0.3
57
l'76
l'52

Oxamyl
Phorate
Oxamyl
Oxamyl
Phorate
Phorate
Untreated

s€ed rreatmedt.0 25 ks a.i. ha-t
S6ed treatmeDt. 0 ?5 kga.i.ha-r
Sced treatment,0'25 kg a.i. ha-l
se€d trqtment. 0 75 kg a.i. ha-r

SED Between treatments
Betw€en treat0EDts and untreated

leaves by adults. However, in the 'Factors affecting bean yields' experiment' two sprays'"G;;th.;;i 
iio g a.l. ira-, applied to control Tpion adults, unexpectedlv gave excel-

f.J-"."ti.f of Sitoia larvae (sie Field Experiments Section) and the merits of this

"onapu."O 
*ltn seed or soil treaiments will need further investigation' Yields are not yet

il;;;;. (Bardner and Fletcher, with Griffiths, Insecticides and Fungicides Department)

Pests of grassland aul forege crops. The inv€stigations into the effects of insects on

nor.f.rrA"rtoOu"tivitv continued ln close collaboration wilh the Grassland Research

i;1*;; fir.it *it'h inrestigations at both Institutes, and at field sites elsewhere in

England and Wales."'ii;-;rpe;.; L examine the consequenc€s of long-term. suppression of soil and

fofiug" ini".t"t*tes in a perennial ryegrais sward (Rothamsted Report for 1969' Part l'-
biti;. ;; 

";;pleted 
iti ninth veai. 

-Accumulation of surface litter and compaction of
;h;'J "* now pronounced on treated plots, so that although they outyielded the

,rtr."t a pf.tr 
"t 

i*o of the five harvests, tleir total annual dry matter (DM) output for

the first time was not significantly different from that ofthe controls''-'rn 
..ri.. of field eiperimenis on upland pastures (enclosed hill grazing around_the

fO6 - tu"t) *ut 
"nded 

after 3 years (fiithamied Report lor 1.975'Part l' 126)' Sampling

in ti^.0-"J.po.ition swards at ten localities in Wales, and the Pennines as far North as
-Cort.lu, 

.ar*laA generally lower population densities of most grassland insects than on

Gwtaod sites, anO yield responses t6 insecticide treatment were smaller and more variable'--Th" 
-ort'paooounced improvements in sward performance in response to ins€ct

control have been recorded ln experiments with ryegrass, especially Italian ryegrass'

controt oroipt".ous stemboring larvae (mainly oscrzel/a spp.) resulted in large increases

in anorat yieta, improved persiJtence ofthe sown species and.consequent reduction in the

rate of w;d invaiion. Further work using 23 current varieties of Italian and hybrid

ryegrass has shown pronounced varietal differences in susceptibility to pest damage:

nioik 
"ortioo.r 

on plant resistance as a method of minimising the deleterious effects of
ins€cts on sward performance.

cost-effective and environmentally acceptable methods of pest control for pastures

were investigated in experiments with a number of limited-persistence insecticides
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including organophosphorus, carbamate, pyrethroid and other types, on a perennial
ryegrass sward. Efectiveness in_controlling stemboring dipterous-larvae and ihe yield
response of treated swards varied. The greaiest effect on yieid was given by the syntletic
pyrethroid-, permethrin, a compound which combines a liigh leuel if inseciicidatictivity
with very low mammalian toxicity. (Henderson and Weich, with Mr. R. O. Clementi
Grassland Research Institute)

Pesticides and the soil fauna. In 1977, tkee pesticides were applied to field plots, .l hich
were then thoroughly cultivated and sown to grass. The effectjon populations oi inver_
t:braqs w_ere- assessed by sampling at monthly intervals after treatment, and extracting
the animals, identifying and counting them. The pesticides tested were a potent contact
nematicide and insecticide, ardicarb (I0 kg ha r), i new systemic nematicide and insecti-
cid^e, 9Vanamid 'AC64475' (20 kg ha-t) and a new acaricide and insecticide .Cyanamid
AC85258' (l kg hx-t). Thes€ studies were supplemented by field trials on a nutmber of
9i6.re11 _s9it JrE! involving aldicarb (10, 3d and s0 kg La-r) and , AC64475, (5, 7 .5,
l0 and l5 kg ha-r).

. '4C64475' was toxic to many soil invertebrates. popurations of Acarina and colrem-
bola were considerably decreased by,AC6447S'when applied to clay loam and sanay
loam soils but much less so when applied to peaty loam, piobably because of adsorptioi
on.organic_matter. By contrast, .AC85258' had ilmost no efleci on populations oi any
soil inyertebrates.

Effects on earthworms were similar and were confirmed in box tests; .AC64475, 
was

very toxic, but'AC85258' had little effect. In these tests otly 30)(of worms survived
exposure to 3 kg ha t 'AC64475'.

Because dead birds have sometimes been found in association with dead earthworms
after applications of aldicarb to sugar b€et, aldicarb has been suspected of driving
earthworms to the surface where they die. Experiments in 1965-{7 showed only moderati
mortality of earthworms after treatment with aldicarb in both field and boi tests, and
insufficient to account for the observed field incidents-

In an attempt to resolve this doubt, earthworms were kept in soil with a range of five
mglslu^re co-1t9nr! (26,28,31f (optimal), 34 and 37\ (flooded)) and the soil treated
wrth 30 or 50 kg ha t of aldicarb. The results showed that the efi;ct of the pesticide on
t_!e-w91l.rs yval veV dependent on the moisture content of the soil to which it was applied.
Only I f of the worms survived for I month at the two wetter water regimes whireas
25 and 32%survived in the two driest soils and 4of survived at the 

-optimal 
water

reF'rne (31"A). By comparison, 85f survived in the confrol at 3l % moistu;e content.
The earthworms took up ardicarb rapidly from sorution reachingiequiribrium with the

pesticide in less than 24 hours.
There was also evidence that when aldicarb was applied to water_logged soil, earth-

wonns came to the surface within 24 hours. From ttre accumulated evidence ii seems
likely that bird d€aths may occur when aldicarb is applied to very moist soil; in these

:jr.u:",qrT: it is taken up rapidty inro earthworm tisiues and th; irritarion irrr.A Uy
the_ chemical brings worms to the soir surface where they die and/or are eaten by birds.
(Edw-ards, Lofty, M. French, with Briggs, Insecticides and Fungicides Departme;t, and
Mr. P. Brown, Pest Infestation Control Laboratory, Slough)

Int"gr"t"q conEol 
_of-p€sts of strgor-beet sdrings A collaborative experiment of the

Integated Control of Soil Pests Working Group of the IOBC/WRPS is being done in
Ireland, Belgium, France, West Germany, Switzeiland and The Netherlands. Ro--thamsted
is aho participating in a joint project with Broom's Barn. Two parts of the project
implemented in 1977 were investigations of the interactions 

"uured 
by applications of
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herbicides, HCH (l kg 5u-r; and aldicarb (l kg ha-1) applied with sugar beet s€€d'

"iin 
iio 

" "ootio.roor-sog". 
6e"t cropping or a sugar beet/c.cr€al rotation. All the treat-

ments produced effects, tie use of thi herbicide and of HCH increasing attacks by some

r."afin! p".tt. The efiects of the treatments on soil invertebrates, pests, predators,

nlmato-<les and plant pathogens were fully assessed. Many interactions between different

groups of organisms o@urred as a result of the treatments.
- ir'otte. 

"ip".l-ents, 
the use of the entomophilic nematde, Ne-oplectatu, was tested

.r a -."rt ofLrt.olling seedling pests ofsugar beet- Atthough results were more variable

io ttis e*p".iment than in Swiss ind Dutch trials there were indications that the nematode

n"r p"i"itr"t for controlling these pests. For 1977/78 further €xPe^riments are planned

"iioi u rrio". rangs of d& rars" (Edwards and Lofty, with Oswald, Nematology

DepartmeDt and Dunning, Broom's Barn)

The respomes of slugs to ph constituents. The DePartment has.long had an interest in

baits foi slug cont.ot. Witn ttit background, the search has continued for plant attract-

ants which iuld perhaps be used in baits to enhanc€ their acceptability'--ile 
acteptaUifiy of uqo.oot maize-meal extract to Deroceras reticulatum has been

shown to U" 
"tt.lUotubta 

io one fraction of the extract isolated by gel filtration chroma-

i"g.pti "" 'sephadex G 25' and containing several , sugars' .These and any other

*-n)6"',r0, p..*^rt will be identified and quantified, and theirrole in slug feedilg assessed.-'d;;;;";.i-root 
extract is also readily accepted by D' reticulatum, (Rothansted

Repirt for 1975,Part l, 130), and as the flavour-producing compounds in this extract are

tni."r, it has'been possiUti to test the palatability of the individual compounds in

i*aird Ga bioassay. The amount of filier paper treated r ith a solution of the test

"ornpo'rna 
a"t o ,nder standard conditions wis iompared with the amount of untreated

iii..'p"p". ."t".. Nine amino acids were tested; some decreased feeding, others produced

up to'u'Z':-iola increase. Three sugars were tested; all increased feeding, sucrose by

ifi."" tir*.. It is not yet clear whethJr the responses produced by the chemicals resulted

irorn pilugotti.ufution or increased palatabiliiy. (Stlphenson, with Pickett, Insecticides

and Fungicides DePartment)

Cultunl rnll biologicd conEol

The wide range of basic laboratory studies and field experiments- concerned with investi-

satins and delvelooine non-insecticidal methods of control continued' This approach is

ffi;;";tlt roog iito-to though no spectacular breakttuough can be recorded' steady

progtess was made.

Culturel contol
Etectsot.frrcct+itliqonthesoi!faaru.Populationsofsmallinvertebrates'surface-

fi"#;;h;;J., slugsl earthworm-s and stemaorers were compared in ploughed and

direciadleoploti of ihi rotational experiments at Englefield, Northfield and compton

Beauchamp organised by the Letcombe Laboratory. Similar assessments were made on

tt e 
"ortiorooio.eal 

exforiments of the National Institute for Agricultural Engineering

at Rothamsted, Silsoe and Boxworth, and an ADAS experiment at Fakenham' Results

confirmed those for previous years; earthworm populations continued to increase in

direct-drilled plots ani were tbree times larger than in ploughed at Silsoe and Rothamsted

and twice as large at Boxworth. Numbers of small arthropods were about twic€ as large

in directdrilled plots at all sites. Boxworth was seriously attacked by slugs in direct-

drilled plots and;t Compton Beauchamp there was a relatively heavy attack by stemborers

in the ploughed plots. Carabid beetles continued to be more active in ploughed plots.
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A.n attempt was made to extend the results of the efects of direct-drilling on popu-
lations ofsoil invertebrates (Rothamsted Report for 1926, part l, 130) on to a-f"r- dt..
Populations of all soil invertebrates were assessed in April 1977 in five cereal fields that
had been ploughed and five similarly cropped fields that had been direct drilled, on Lee
!a1m, ,Sussex. Although attacks by shoot borers were Iow there were morc in ploughed
fields than in direct-drilled. Earthworm populations were small over the entira arei but
tended to be slightly larger in directdrilled fields although numbers were very variable.
The most consistent results were those for carabid and itaphylinid beetles, more being
trapped in ploughed fields than in direct drilled ones. (Edwards and Lofty)

Strawburn*g. The long-term study on the effects of strawburning continued and
although it was confirmed that burning has little influence on the true soil fauna, it is now
becoming obvious that eflects on the surfaceJiving fauna can be drastic and longJasting.
The dry autumn and winter of 1976177 delayed breakdown of unburnt straw residuei.
This influenced numbers of invertebrates associated with the residual decaying straw and
there were still geatly diflering populations on the surface of the burni aid unburnt
plots at harvest 1977. The experiment will be modified in the 1977/79 season to determine
whether a degree of straw incorporation in the unburnt plots influences the invertebrate
populations in them. (Edwards, Lofty and B. Jones)

Biologicd conEol

Carubids as yedators of cereal aphids. An experiment to determine the importance of
ground-living carabids as predators of cereal aphids was repeated for the third year.

_ 
Metal barriers protruding 0.6 m above ground and inserted to a depth of i5 cm were

placed_around plots 5 m square in a spring wheat crop in late ff{ay. i:ight pitfall traps
were placed in each plot. From four plots (in a random block of 12 plots) all beetles trap-
ped were removed on Mondays, Wednesdays and Fridays, and these beetles were addid
equally to four other plots. Four plots were left with normal beetle populations. popu-
Iations ofcereal aphids were assessed at least once a week in June and eariy July.

As in previous years there was a close inverse correlation between numberi of beetles
in plots and numbers of cereal aphids. In previous years, ,{ gonum dorsale has bcr;n idertti-
fied as_ the most important predator with pterostichus melinarius airld Harpalus ntfipes of
secondary importarc..la 1977, populations of beetles were small, and oi cereal aphids,
large. The only beetle species found to be important was p. melanarius which depiessed
aphid populations by abott 2Q/,. All the evidence indicated that it is predation iarly in
the season-that is most important. (Edwards and parsons, with Messrs. K. S. George and
T. D. Heilbroon, MAFF Plant Pathologlr Laboratory)

Corabid phenology, The study of the phenology and sexual maturation of carabid
b€etles captured in pitfall traps on Stackyard (Rothamsted Report fot 1976, part l, l3l)
was repeated. In May, the earliest fefrale Ptetostichus melanaiius and p. maditlus catghi
were old beetles which had already laid eggs the previous year, while towards the endof
June and in early July the new generation emerged. Old females matured their eggs first,
but almost all eggs from old and young females, were laid in August and September. A
few overwintering FL rufipes ocruted, in early June, and the eggs of indiriduais emerging
in June were laid from July to mid-September. In mid-september, newly+merged milei
and. females of H. rufpes and .IL aeneus appcared. Agonum dorsale was common in June
and July and eggs werc laid until early August; in September a few young specimens
occurred. Yorung Nebria brevicollis .r ere active during May and June but disappeared
during July; at the end of August this slrcies reaplxared and laid eggs during September

l0l
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and early october. Bembitlion lampros laid in May and June a,ld Trechus quadrislriatus in
September and October.

Attactatosfor ropc?Art. At present, only p€sticides are used to control pollen beetles

and seed wee-vils o, oilseed-r.P crops. To explore the possibility of other methods of
control, studies were made ofthe faitors eliciting responses of thes€ pests to oilseed

rape, their relative responses to this and other Plants, and of the importance of wild host
plants for maturation and survival of pests.

Se€d weeyils were r€stricted almostlntirely to cruciferous species and the presence of
exudate of non-cruciferous plants could deter feeding. They infested verge plants sooner

than crop plants. There wai no innate preference for particular plant species, but seed

rveevils soon became conditioned to the Plants on which they were feeding and sub-

sequently prefened them. Seed weevils wlre much less willing than pollen beefles to
oviposit in wild crucifers than in rape.

Th".. tuu. no indication that any of the wild species visited by pollen beetles or seed

weevils were sumciently Preferred to rape for them to be useful as bait crops' Open rape

flowers and yellow buds were prefe*ed to green buds and individual beetles and weevils

appear to respond to the sight of others, causing aggegations on racemes'
' iollen beeties and seed weevils were attracted to traps baited with extracts of cruci-

ferous plants or allylisothiocyanate. Although the attraction to the allylisothiocyatrate-
baited iraps rr". not toffi"i.otly great to be used for control purposes, perhaps more

efficient trips and baits could be developed. (Free and Witliams)

The natwst inc lerce of cttlworm diseases. With the help of staff from Broom's Barn

and severat ADAS centrcs, cutworms were collected in 1975, 1976 ar,d 1977 from potato,

carrot, sugar beet or various horticultural crops throughout the country' From a sample

of 1200, a'imost all were Agrotis segetum, aad abott 32% died in cultures before adulis

emerged.
Veiy fe* of the cut\Yorms that died displayed signs of infectious dis€ase' The most

widesiread pathogen was a nuclear polyhadrosis virus (NPV)' It was detected micro-

scopiially in cutwirms from one site in 1975, from two sites in 1976, and in larvae fed on

extiacts of dead cutworms from two sites in 1975. Also' the apparently healthy cutworms

from one site in 1976 were carrying an NPV, presumably as an inapparent infection'

A microsporidan and two fungus species which have not yet b€€n identified, another

fungus, Flsariurn s olanii, and a glanuiosis virus have also been detected' (Sherlock)

Entomophthora speoes controlling bean aPhis. In 1975 and 1976, aphid pathogenic fungi

of the genus Ezrai ophthora beaie established after being distributed in populations of
Aphis jabae, on field b€ans. However, the fungi failed to multiply probably because

conditions were too dry (Rothamsted Report for 1976,Paft l, 13l-132)' The experiment

was repeated in 1977. For the third successive year, the natural aphid popl,lltion 
-was

small and supplemented on I June with aphids reared in the glasshouse. By 14 June, 59 f
of the plants were infested with aphids in spite of a large resident population of adult
coccinellids. Living aphids infected with E. aphidis arld E. fresenii were distributed on

2l June and by 4 Jily, +7 7 of a sample of adult apterae recovered from treated plots and

only 2 f fronrcontrol plots were infected. E. aphidis was the dominant species but during
the'succeeding 2 week! the proportion of those infected with E. fresenii itcreased after
hot weather in early July, supporting observations elsewhere thal E. fresenii is important
in warm climates. Following a return to cooler conditions, E. aphidis predominated again
atdby 25 July, gO/, of the apterae in treated plots and 23 % in control plots were infected-
Thereafter, there were very few living aphids in the treated plots. The proPortion of
r02

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-1-134 pp 16

ENTOMOLOGY DEPARTMENT

infected-aphids in control plots reacted BOI by 8 August but many of the plants had
been killed and deserted by the aphids. rhe griin yield df the treated plots was t*ice thai
ol the crntrol plots but only half that of adjacent insecticide_treated plots.
. These 

-results_shor that the proportion of aphids infected by Enmmophthora cat b
increased by distributing the fungus into an aphid popurati-on earliei and/or more
systematically than occurs naturally. They confiim that the weather is not the only
factor that limits the establishment ofthe fungi in aphid populations.

Thc efect ofluryic ler on Entomophthora. Fungicides applied for the control of plant
p.athogenic 

_fungi supposedly increase aphid numben through the suppression of iungi
that kill aphids. However, in a supplementary fierd experimint to rh;i described in th"e
previous section, there was no difference in the incidence of infection by Entomophthora
nor in the mean, number of A. fabae per plant between the control pllts and adjacent
plots treated each week with mancozeb (l:3 kg a.i. ha-r) or captafol iI .76 kg u.i. iu:i,
two ofthe implicat€d chemicals. The yield, howiver, was ilightly, thougi not si-gnincantly,
less for the fungicide-treated plots than for the control plotsl '

In 
-the 

laboratory, the cadavers of aphids killed by E. apiriy'rb were dipped in mancozeb
at 2.24 g a.i. Iitre-l, or captafol at 8.8 g a.i. litre-r, corrisponding to ihe concentrations
recommended for application in the field. This treatment d-id not aecrease the number of
conidia that w-ere subsequently discharged from the aphids. However, in another test,
germination- of th€ conidia on agar media containing the fungicides, was totalry inhibitei
by mancozeb and partially by captafol at one-tenth of the fiald conc€ntratio . Further-
more, the chemicals inhibited gowth rt vitro of E. ophidis though they did not kill the
fyrg^u:. fl"r9 results emphasise that the eflects of fungicides oi Enromophthora spp. in
the field should be derived from laboratory results only with care. (Wilding, Brobyn and
Best)

Sapprcs:y! of potsto aphid populttions. The use of short wavelength light to repel
potato aphids was investigated by growing early potatoes under an ex6nsibi; polythine
film, The polytbene to some extent reflects sky colour and may therefore interrupt ttre
aphids' highly efficient host-fnding behaviour. It may also acias a physical barrier to
aphids€lthough the perforations in the sheet are large enough for wingei aphids to walk
through on to the plants. Preliminary results were encouralng; there werefewer aphids
under the film and growth ofthe plants was not retarded. -(Cimeron)

_Slag nutus.. Hitherto, poisons used in slug baits have largely depended for their
efect on ingestion. A toricant that did not have to be eaten wo'uli be'useful, and with
this in mind a basic study of the physiology of mucus production and function has
started.

The normal mucus secretion is ciear and watery but when irritated, slugs s€crete large
amounts of coloured, sticky, viscid mucus (alarm mucus) which hinders iire penetratiJn
of contact toxicant -ln Deroceras reticulalum and Arion hort"^is, alatm mtcus was found
to be discharged from large (approximately 250 pm x 60 prm), very numerous, subcutan_
eous mucocytes evenly distributed over the surface of the skin. In neither species was the
alarm_discharge mediated by the central nervous system. This implies that there is either
a local nerve circuit in the dermis, or that each mucoclte detects ind responds to adverse
stimuli independently. The suggestion that calcium ions may be responiible for the high
viscosity of alarm mucus was not substantiated.

_ Work- is confilgilg on assessing the rate of production of normal mucus during
locomotion and in ascertainitrg the role of mucus in the sexual behaviour of D. retici
latum, (Butke)
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Honeybees

Eflort has been concentrated on the b€e diseases and aspects of the control of colony

organisation by pheromones.

Pathogens of bees

Earopeat foulbrootl. Samples of dead larvae of Apis mellifera received from South

er.straiir uid f.orn Victorii, Australia, contained bacteria that were culturally and

.ii.i"gi*ffy iraittinguishable from all strains of S/rep'o coccus pluton thalhave previously

Go ilof"tia at Roihamsted. This is the frst time that European foulbrood has been

il;;; with certainty in Aus6alia, although it is uncertain whether the disease has

U.""o inttoao""a there;dy rc@ntly. strepl;coccus pluton has now been isolated at

noGu.rt.A from samples ient from all continents where there are honeybees. (Bailey)

Virus disers€s

Egyptiat bee u:nrs. Samples of sick adult honey bees from. Egypt were slightly

i"fJiii iiti i"or"pis woodi,-and coriained some particles ofchronic paralysis,_ sacbrood

".J 
Uf""t qua"o-oll viruses. The viruses were detected by infectivity tests, using pupae

i;iil bbJ;.ty, and by serologv' None of these pat!9cen:t which are common in

Siituin, ltu"" previousty 
-Ueen 

t"fo.t"d f.orn North Africa' However, they s€em less

it"fvil frur" iur*d thi observed sickness than a previously-undescribed virus that was

"irriO""i 
in the bees. This virus, which has isomelric particles 30 mm in diameter and

"""t 
im iNn' 

"oa 
three major pioteins, is unrelated to any other known bee virus' It was

piop"g"t O tr"ottfully in injec'tion into young bee pupae which died shortly b€fore th€y

;;;;; t erge. Tire particles of thii virui are difficult to isolate in comParison with

tf,or" oi otU.t Uei virusei, being especially prone to aggregate and to lose their nucleic

u"ia aotng purificstion processes- Their'stability was fairly- good in 0'5 u-phosphate

trf"r 
"i 

pfi i'0. (Bailey and Ball, with Carpenter and Woods, Plant Pathology Depart-

ment)

Apis iridescenr virrs. Almost every individual in samples of adult specilens of lP'i
ceraia suffering from a disease manifisted by the clustering and. crawling of beel an{ ,th9
,iii."t" J""tu".r affected colonies, were i'nfected by ,4prr iridescent virus, identified

i.[.irv Ji"tt ". sted (Rotharnste'd Report for !l!s' la\ 1,. 132-133)' Infections bv

oiil"i putfroi.o, *"re too;light to accounl for ihe sickness. lpri iridescent virus has so far

t""" i"rrJitfv in specimeins of A. cerana from North India and Kashmir' Almost all

tii.u". of natuially-infected individuals of A. cerana were found infected, so there are

many possible ways in which the virus is transmitted. (Bailey and Ball)

orhcrfinnes.Asurveyforvirusesinlocalbeecoloniesusinginfectivityandsero.
logl*i t"ttt hu. *nfirmed preliminary observations (Ro" ams-ted. RePott for 1976' Part l'
i:7-ii:1, that black queen-ccll virui occurs very commonly in spring, in apparently

healthy colonies, and thit its occurrence decreases during the summer. The next commonest

"i-."i ,".t" of sa"brood and of chronic bee-paralysis, in that order' The most abundant

viruses in dead bees collected in late wintei, were black queen-cell virus followed by

chronic bee-paralysis virus. Black queen-cell virus was also detected in samples of bees

sent from Guernsey in spring. Blacli queen-cell virus, but not chronic be'e-paralysis virus,

was closely correlated with severe infection of the bees with lvosema apis'

Other viruses found sporadically in these surveys were those of acute and of slow

bee-paralysis. Many isometric viruslike particles that were unrelated to those of pre-

viouily identified viruses from bees were sometimes obtained. They were of three sizes,
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with diameters of about 35, 30 and 17 nm but none of them were cultivated successfully.
(Bailey and Ball)

Mechanism of queen infueace withia colonies. When each of several colonies was
divided by a wire screen into a section containing the queen and no food, and one with
food but without the queen, queen rearing remained inhibited in the sections without the
queens; thus it appeared that the queens' inhibitory effect could be transmitted in the
opposite direction to that of the movement of food.

In an observation hive, movement of workers to and from a queen was not pro_
portionately greater than moyement of workers to and from anothei part of the colony.
In an observation hive colony with a laying queen, workers could distinguish betwJn
workers that had teen with a queen and workers that had not. However, when the queen
was tethered in the centre of a large cage within the colony, workers outside the cage
showed hostility to workers inside it only so long as the captive workers formed a coi-
tinuous chain leading from the queen to the cage wall. Wtren the chain broke, hostility
of the free bees towards those caged with the queen, ceased. Workers in an observation
hive never appeared to be aware of the position of a queen except when they were within
5-10 mm ofher where possibly they were able to perceive a pheromone gradient in the
atmosphere by moving their antennae. It appears that a queen's influence is not trans-
rnitted only in food and may travel over or through the bodies of stationary workers as
well as being carried by moving workers. (Simpson)

Overses work
visits were made by Rothamsted-based staffto advise on applied entomological problems
in W-est Africa, Bangladesh, India, Australia, New Zealand, Seychelles ind tire South
Pacific.

Monitoring the yector of River Blindness. River blindness (onchocerciasis) is a wide-
spread, wasting and potentially lethal disease ofwestem and northern Africa which often
denie_s human acc€ss to large areas around drainage lines. It is transmitted uy u uiiin!
fly (Simulium damnosum). At the request of the World Health Organisatiori gffOl]
suction.traps were sited, anda trapping routine organised, in the Haute Volta, iepuUlic
of Mali and c6te d'Ivoire during March-April in order to monitor the migration of
this vector and its probable re-invasion of previously controlled areas. (Dean, Ior centie
for Overseas Pest Research, with Dr. C. G. Johnson, on behalf of thl WffO, Oncto-
c€rciasis Control Programme)

Pes! oltbrelks in Banglsd€sh. At the request of the government of Bangladesh, their
agricultural organisations and available data were examined during septemdr-Novimber
in an-attempt to assess the prospects for forecasting outbreaks of-some major 

"rop [i r,
mainly noctuid and pyralid moths. (Dean, for Centre for Overseas pest liesearct)

lollinatiol of pigeon pea in Indie. During a visit to the International crops Research
Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India, observlations were
continued on the behaviour of insects visiting the flowers of pigeon Wa (Cajanus cajan)
to determine the isolation distances required between plots ofcultivars to prevent crbss-
pollination between them. (Free and Williams)

Emopon foulbrood in A6hslis- At the request of the Honey Industry Advisory
Research Committee and the Minister for Primary Industry, Canberra, a short visit wai
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made by L. Bailey to examine diseased honey bee colonies 
- 
at- several places in--South

Australia, New South Wales and Victoria. The severe brood disease found in all three

states was identified as European foulbrood and recommendations were made accord-

ingly. (Bailey)

CotrEol of crszy rnt in the Seychelles. A 3-year research and control programme on the

cra4 anr, Anojloleprs /ozgrpei, in the Seychelles was concluded and the work prepared at

Rothamsted for publication.
The ant was introduced to Seychelles about 1962 and has betome a serious domestic

nuisance and a pest in agficultu;e; it invades homes, irritates livestock and increases the

occurrence of sapfeeding insects and sooty mould $owth.
successful control around homes and in agricutture was achieved using toxic baits,

which usually kitled about 90% of ants within the flrst few days of baiting' Spray treat-

ment with bendiocarb was recommended in situations where rapid knockdown of ants

was required (e.g. in hospitals, hotels and food-proccssing plants); a single spray treat'

ment indoors gave effective control of ants for two months or mote'

Complete eiadication of A. longipes was not feasible, br]t there were indications that

the ant would eventually decline naturally and reach equilibrium with its environment.

The use of baits and sp.ay. ."ur therefore recommended only for local relief and to

contJ possible outbreals of ants on other islands in the Seychelles group' (I' H' Haines

and Jennifer B. Haines, with the Ministry of Overseas Development (ODM))

Soil pests in the South Prcifc. A survey of soil pests on six isla^nd groups in th9 S9-u-!h

iu"ld" *u..uA. f.om June to September as part ofa larger FAO suney begun in 1973'

iiJ*"rar, seconded to ODM, with Mr. A R. Thompson' National Yegetable Research

Station)

Stfr
It was with great pleasure and pride that we learned of the award of the Royal Agricultural
-so"iity,, 

ni."""ir, Medal foi tg77 to L. R. Taylor for his work on aphid monitoring

tn oriftna notnumsted Insect Survey, and we congralulate all the contributors to this

work"over many years on a fine effort, appropriately-acknowledged'

i.-;;il;t'6pointed Special erofeisor of Applied Entomolo$I at the University of
Nottingham--'w";; 

pi.ur.o to record that A. M. De\ ar obtained a phD Degee at the University

orci"rgoi. wenay E. R. Barrow was awarded an ARC research studentship to work on

interactions between pest infestation and crop yield'

Marsaret G. Jonei retired afler making a valuable contribution over many years to

rf," ecli"gv "i 
p..ts and beneficial insectsln cereal crops and Doris E' Jolly also retired

after long senice as a tyPist.-j. n. c. Tumer joinid the DePartment from Stonybrook, New York, to work on the

eenetics of aphid iesistanc.e, and I. H. and Jennifer B. Haines returned, as visiting

iorkers, from an ODM project in Seychelles to complete writing-up'' 
n. C. toutt"t, fune Oliveiand B. G' Withers resigned. A. W' Ferguson and H' Loxdale

ioined the scientific staff and A' P. Martin, Alison M. Pickard and S' wright were
'aooointed as assistants and Valerie Humphreys as a tyPist. J. Grubb, Nichola Parsons,

Pl'sapsford and M. Winder worked as sandwich course students and M' French and P'

Skinner as Yoluntary Workers.
T. Lewis, C. Wali and E. D. M. Macaulay, with members of the Insecticides and

Fungicides Department organised the 2nd Meeting ofthe Or] B Working Group on the

Use-of Insect Pheromones in IntegratEd Control, held at Rothamsted.
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- 
R. Bardner attended meetings of the OILB Working Group on Integrated Control in

Cereals at Versailles.

- 
A. M. Dewar presented a paper oD behalf of I. F. Henderson at the Symposium on

9ftlryO FauDa at University College, Dublin and a paper on ccreal 
-aplids 

at an
OILB Conference in Zurich on cereal aphid forecasting.

C. A. Edwards attended the International Congress of plant protection in Ghent,
B_elgium 

-in 
April 1977, presented an invited paper on .Environmental Aspects of thi

-U-rlg: 
gl P_esticides in Developing Countries' and organised the 5th Meeting of the

IOBC Working Group on Integrated Controt of Soil pests in Zurich, which R.-Bardner
also attended. C. A. Edwards participated in the Expert panel on pesticides in the
Envirotrment organised by FAO in Rome in September and acted as rapporteur, and
attended the IOBC/WPRS General Assembly in Athens, Greece from 3_g October as
the- ARC delegate. He convened a small Working Group at Cambridge to organise a
collaborative experiment on control of nematodes by pathogens (sub-.grouf, of the
I9BC Working Group on Soil Pests), presented a paper to the Association of Applied
Biologists in october on the direct and indirect effects of herbicides on the soil fauna, and
another at an EEC me€ting on pesticide registration requirements in West Berlin in
December.

- J. B. Free and Ingrid H. Williams presented pap€rs at the International Congress of
the International Union for the Study of Social Insects at Wageningen, Holland- -

__I:Ifyr presented invited papers at the European plant protection Organisation
(EPPO) Conference on Forecasting in Crop protection held in paris, the 9ih British
Insecticide and Fungicide conference and the Meeting of ttre British Association for the
Advancement of Science at Aston.

L. R. Taylor gave invitation papers at the Royal Entomological Society's Symposium
on Insect Diversity, the Institute of Biology Symposium on Regulatiron of inimat
Populations, and at the Federatioo of British plant pathologists' Slmposium on plant
Disease Epidemiology and Dispersal of Plant parasites.

C.-Wall,_F: D-. lU. Macaulay and A R. Greenway (Insecticides and Fungicides Depart_
Ten-t), -a4 J. W. Stephenson and C. A. Edwards gave papers at the lssociation of
Applied Biologists' Meering held at the University of Sussei, ind C. Wall also became a
coDvenor for the Entomology Group of the AAB.
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APPENDD( TABLE 1

Time ol arrival of first aphid in 1977 compared with mean dates for the previous I years'
catches, by regions

Annual mean date of arrival
1977 days earlicr (+)

or later (-) than mean

A. pisqn
A. {abae grp.
Aphis spp.
A. rubi
A, solani

Atl Mid-
ti"aps SE lands N SW

2t6 t1l5 2715 1916 516
9t6 27t5 716 2616 616
2t6 2615 Xjls 2216 29ls

1616 116 1216 611 716
27ls tgls t6l5 2316 t5ls

2us t6l5 r9ls 316 t5l5
2216 816 2tl6 411 2316

t7t5 l5l5 t3l5 2Ol5 t7l5
mn t1l6 317 2918 2217

t4ts r3/5 r3i5 2Ol5 9ls
t5:t6 tol6 tdl6 2tl6 rel6

516 2615 tl6 2u6 3tl5

29t6 2316 2816 717 DI6
rit 617 ml6 t6l1 2316
it6 zils 3o/5 rl7 616
il6 2915 416 416 ttl6

zys t5l5 tgls
3tls 2ols 22ls

traps SE laods N SW

-15 -15 -26 -23 -t
-15 -9 -27 -n -4
-8 -14 -15 -6 -6
-lo -15 -16 +3 -17
-36 -30 -51 -52 -24

-t3 -12 -11 -ll -15
-46 -45 -51 -50 -44

B- helicltysi
B. brassicae

C. aqopodii
Cinora sqp.

D. plaraioidis
D. plantagin a

E. abietinum
E. ulmi

H. p oti
H. laclucae

M. euphorbioe
M- uiciae
M. dthodum

M- lestucae
M .'ascalonkat
M. certus
M. omatus
M. persicae

N- bisnigri

Pemphigus sPP.
P.lragae[olii
P. humuli
P- faci

R. i$errum
R. maidis
R. padi

S. aoerae
S. fiagariae

1616 1016 1416 24t6 l6t6
i,6 24ls 3tl5 23t6 2815

27t5 r8/5 2215 1616 2tl5
3Oi6 l8/5 29t6 toll 211

Bjs t(;15 16ls 1416 l3/5

t2t5 215 tis 216 315

2814 2il4 t6l4 l4l5 2814
27is l1l5 2615 1116 2tls
r8?5 r5i5 l5/5 t7l6 2314
zits l8i5 2tls 16 t7ls

l8/5 t2l5 t7ls tl6 lois
30/6 rsl6 rEl6 718 tsl6

30/5 3O/5 t8i5 916 26ls
t9i7 51't 6/8 21t1 t4l7
9ll5 tis lu5 3o/5 2414

t2l6 t3ls
2416 UIs

-7 -7
-2 -6

+l -E -6
-ll +l +l

-9 -ll -13 -l -ll+19 +3 +12 +9 +34

-n -12 -21 -4 -10
-5 -8 -8 -7 +4

-4 -2 -7 -5 -2
-lo -7 -10 -15 -7
-8 -1 -24 -tO +3
-50 oone Dotra -zl0 nonc

-22 -ll -53 -26 -9
-54 -36 -62 -83 -56
-29 -2t -52 -29 -36
-38 -31 -59 -45 -3t
-37 -16 -56 -51 -29
-23 -7 -4 -31 -19

-m -8 -21 -42 -19

-r2 -l -7 -m -21
-,16 none -116 nonc -24
-2 -5 -6 -2 -7
-8 -9 -1 -7 -ll
-l +1 -ll +7 -7+t3 +9 +21 -l +31

-r1 -21 -27 -5 -t6
-7 -6 -15 -4 -2
-15 - 16 -2s -n -17

SE : ADAS South'€astem aDd Eastem Regioos-tr,t]au"t 
= ebAS gasr ana west Midlaod Regions atrd laogashtrt

ti---_- = Yorkshirc, the ADAS Northem Region aod Scotlatrd
SW : ADAS Wales and South-westeo Regions
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I*tels of pest aphid poputations ,f,:tY"rff:r"n?th mean uatu"s yor the ptevious
8 years' catches, by regions

A-onual mean per trap 1977 as % of annual meao

A Mid- Mid-All

A. pisum
A. labae ery.
Aphis spp.
A. rubi
A. solaai

B. helichrysi
B. bassicae

C. aegopodii
Cinira spp.

D. platanoidis
D. plantaginea

E. abietinum
E. ulmi

H. pruni
H.lactucac

M. euphorbiae
M, Diciae
M. di,ho&M
M,Iestucae
M. ascalonicus
M. certus
M. o alus
M. percicae

N. dbbnisri

P.mphBus spp.
P. fragaefolii
P. hunuli
P. faCi

R. insertuu
R. ,ruidis
R. padi

S. aaenoe
S. fragario.

traps SE lands N SW
97 219 63 41 m

434 673 525 355 t80175 23t 205 t679t0 l0 515
19.5 18 50 tO 2l

tmps SE lands N
145 144 125 28
155 228 80 26
100 t16 108 21
100 130 60 1/()
56 ll1 t2 m

sw
385
t26
196
33
57

69 1086 l20llE3 334 210

358 577 ?92
t2 17 13

725 5Ol 1234 956 ,l8l
28s322234

2@ 104 63 492 24s
54 l(N ta7 73 30

583 l0l5 423 497 1844366582t39
88 100 16l m 5r
41723

903 t372 l29t 820 213133 185 331 84 4574 lr5 142 4t 36m2759617
t2 l5 618226 122 512 138 I
l7 22 l7 923

447 303 269 315 91021242
41 8 752 1224 6 Xl
91 90 47 165 15

lTll lr64 t224 t967 2304.2t 24 123 l7
5187 4386 4lm 6143 5343

2170 3588 3705 lt14 1075
127 198 t54 54 tA

SE = ADAS South-€astem and Eastem RegioDs
Midlands = ADAS East and West Midland Regions and Lancashire
N : Yorkshire, the ADAS Northem Regiol aDd Scotland
SW = ADAS Wales and South-westem Regions

8l 90 6lll 6 6

188 215 99
t33 76 77

38 42 59
lm 89 177

25 13 60
52n26

215 g7
25 tA
l3l 195
t07

lr5 ll4 208
135 tt7 l3l
193 180 89300
58 82 ltm295
t2 146
60 8l l7
t5 27 18
58 41 44

3489s0268
t0015038

512 696 lm 50 2ta
t5 26 l7 820
73 l4 1,l8 sr 248l ll3 ll4 22 t4l16 2il 207 u0 153

85 75 26 59 2@45 26 72 2a 71

53 7l
83r

83 24
l,l0 414

29 ll
100 82

594
44 l7

l2 310
38 221

73 673
150
t7 3&149
51425 92

33 33
33 186

165 26tlllll5132
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