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In the four-day symposium held on
““Recent trends in aphidological studies™ held
at Bhubaneswar from June 9 to 12, 1979, over
seventy zoologists, botanists, virologists and
agricultural scientists drawn from different
parts of India participated and a total number
of one hundred papers spread over ten sections
were presented and discussed. The work of
editing them was entrusted to me. Dr.J M.
Satapathy, Department of Entomolgy, Orissa
University of Agriculture & Technology, Bhu-
baneswar, Dr. A. K. Ghosh, Zoological Survey
of India, Calcutta; Dr. M. R. Ghosh, Depart-
ment of Agricultural Entomology, Bidhancha-
ndra Krishi Viswavidyalaya, Kalyani; Prof. G.
K. Manna, Department of Zoology, Kalyani
University, Kalyani and Prof.J.S. Datta Mun-
shi, Department of Zoology, Bhagalpur Univer-
sity, Bhagalpur rendered yeoman assistance in
this regard. The edited papers totalling 60
have been finally grouped under six sections
including a section for Short Communications.

For organizing the symposium finan-
cial assistance was received from the Univer-
sity Grants Commission, New Delhi and the
Utkal University, Bhubaneswar.

For the publication of the papers
presented in the symposium, financial assi-
stance has been received from the National
Institute of Sciences, New Delhi and the Zoo-
logical Society of Orissa.

Grateful thanks are due to the
above,

B. K. BEHURA



Convener’s Report

Respected Vice-Chancellor, Professor Samantarai,
Professor Raichaudhuri, delegates, ladies and gentlemen,

The most important issue before the world, is perhaps,
how to get rid of the grinding poverty which afflicts 1,000 million
people in the poor countries in the world, of which India is one.
The spirit of scientific research is the search for truth and disco-
very of Nature and betterment of human conditions.

The Government of India’s science policy is based on &
resolution adopted in the Parliament in March, 1958. This was
framed by Late Pandit Jawaharlal Nehru and Late Dr. Homi Bhaba,
the great atomic energy scientist of the country. The aims and
objects include securing for people the benefits from the acquisi-
tion of scientific knowledge and its application, encouragement of
individual initiative for acquisition and dissemination of knowledge,
training of science and technical personnel for agriculture, industry
and defence.

Prima Ministers of India have one after the other repea-
tedly advised the scientists of the country to carry the results
of their researches to the masses.

With encouragement from our Prime Ministers, 130 Nation-
al laboratories, 200 other laboratories and research institutions
have been set up. The expenditure on scientific research in our
country increased from Rs. 4.7 crore in 1950-5L to about Rs. 400
crore in 1976-Ti. Agricultural research has been carried out for
the past many years by the Indian Council of Agricultural Research
with the help of its 24 institutions and 21 agricultural univer-

sities.

Aphids, green bugs or plant lice are small insects, the
different aspects of which are the area of investigation by the
pure-scientists and the applied scientists to combat with them from
spreading the deadly plant viruses which devastate the orops in
addition to sucking out the juice of healthy crops. This sympe-
sium on aphids has brought applied scientists and pure scientists
together which we hope will provide ample opportunitiss to dis-
cuss problens which are being created by the tiny monsters.
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On this occasion, we will be failing i_n - .d;h:; g
forget to remember the fix:st Indian ﬂphidomg'e'b s ai‘ ;)mbar
Das who studied the Aphididae of Lahore for the de!ﬁlr.?e ot.t X ?m'
and who succummed to an ufitimely deatiin s wEbA SR
to one of his students suffericg from cholera.

The idea of having & separate symposiuim O‘ilu:phm ‘d::o:ﬁ-
sts, was hatched, years baok in the ZoOlOEY Depes hud and oy
Calcutta University by Professor Dr. D. N. Raychafud T
Who with his sohool has done pioneering taxonomic WOTK O the
aphids of North-Eastern India. The idea gained further impetus,
when I choose, at the instance of Professor G. K. Manna of Kalyan;
University to speak on the “Biology of Aphids” as my presidentia]
address to the 65th Indian Science Congress in January, 1978 at
Ahmedabad, in the Section of Zoology, Entomology and Fnahen}ag,
This year, the University Grants Commission came forwar.d with
a grant-in-aid to hold the symposium. The Utkal University has
also contributed generously towards the same. The State Depart-
ment of Agriculture with Dr. G. C. Sengupta, basically an aphido-
logist, has rendered us help without which, we could not have
organized this symposium Wwith our extremely limited resources
in an University Department. To crown all, Major G. P. Mohanty,
Principal, B. J. B. College Bhubaneswar gave the final go, by solving
our problems of accommodation and boarding arrangements for
the delegates. To all of them and to many others who have
rendered us service our grateful thanksare due. The members of

the staff, and students of .my Department have worked tirelessly
to make it a success.

; We thank you all for your kind cooperation and colla-
boration. We hope our symposium on aphids will bear fruitful

results. Publilius Syrus rightly said, “It is no profit to have learned
well, if you neglect to do well™.

B. K. Behura

. ‘PROFESSOR. OF ZOOLOGY
June 9, 1979 UTKAL UNIVERSITY
‘BHUBANESWAR
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. ECOLOGY

AERIAL ACTIVITY OF SOME APHIDS IN KALIMPONG,
WEST BENGAL

M. R. Ghosh
Departnent of Agricultural Entomology
Bidhan Chandra Krishi Viswa Vidyalaya
Kalyani, Nadia, West Bengal
md .
D. N. Raychaudhuri
Aphid Research Unit
Department of Zoology, Calcuita University
Caleutta-700 019

ABSTRACT

Tharz are tw> p2aksin th> alats activity of aphids at Kalimpong,
arjeeling, Wzst Bangal, Viz., March-Anril and November-zarly January.

INTRODUCTION

Dispersal of aphids is accomplished by alate adults. The apterous
females that are most often met with on plants are not!important with
regard to the spread of infestation as they are very sluggish and move very
little from plant to plant by crawling. Even though the alates are respon-
sible for dispersal, active flight by them is limited to the take off from the
plant and alighting on the plants when they are taken to the vicinity of
the hostplant or any substrate that may appear attractive to them,
‘Therefore, long distance dispersal is a passive phenomenon of drifting in
wind current. Sampling of aerial populations gives an indication of the
‘intensity of dispersal of aphids. Among many wmethods, sampling by
yellow-pan.water-trap is one. This trap, however, samples aerial popula-
tion which positively responds to the vellow colour and further, such
sampling is from uncontrolled volume of air ( Taylor and Palmer, 1973 ).
‘With a view to gather information on the periodicity of dispersal of a few
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aphids[pests of some economic plants, viz., Aphis spp., Brachycaudus
helichrysi ( Kalt. ), Lipaphis erysimi ( Kalt. ), Myzus persicae ( Sulz.) and
Toxoptera aurantii ( B.d.F.) trappins was done for two consecutive years:
at Kalimpong ( ¢ 1,500 m ) during 1970 and 1971 and the results are

presented in the following.

MATERIAL AND METHODS

Rectangular yellow-pan-water traps 50 cm X35 cm with the upper
part of the side walls gradually slanting to the bottom to make the basal
length and breadth 46cm and 3lcm respectively at a depth of 7.5cm from the
top were used for the study. They were painted chrome yellow and filled
3th with clean water as media of catching aphids. One such trap was
operated at crop level at about 30 cm from the ground and another at 2 m
above ground in the vicinity of the trap at about ground level. These
traps were operated daily for two years, 1970 and 1971. Collection of .
alate aphids was done daily just before dusk in 70% alcohol and the
different species were sorted out under the microscope after making
microscopic preparations of the aphids and the number of each species
trapped was counteds Such records were maintained for the two traps
separately. When a large number of aphids was collected in a day
preliminary sorting of the species was done under binocular microscope
which was verified with the help of microscope in doubtful cases. The
traps were replaced with fresh ones when the colour of the traps was found
to have faded by weathering in the field and water of the traps was
changed daily at the time of collection to remove other insects and foreign
materials accumulated. Meteorological data were also recorded daily.

RESULTS AND DISCUSSION

The aphids dealt with here respond positively to the yellow colour
of the traps. The genus Aphis is represented by as many as 8 different
species on plants in the locality of the present study, but Aphis craccivora
Koch., and A. gossppii Glover have been found to be the dominant
ones and these occur throughout the year. Further, their population trend
in the field has been found to be more or less similar and, therefore, discus-
sion on alate activities of Aphis spp. has been restricted to 4. craccivora
and 4. gossypii together. The results presented here denote total catch
of different species during the fortnight of a month and the meteorological
data is the average of each of the meteorological factors for the corres-
ponding periods ( Figs. 1 and 2 ).
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(a) Trapping near ground level .

The numbet of alates trapped during different
varies remarkably.

alates is discernible.

periods of a year
None-the-less a trend in the fluctuation of trapped

Usually, the number of alates recorded indicates
well-defined peaks one during spring ( March-April ) and another during
winter ( December-January ).  Further, a definite period of much dimini-
¢ shed activity of alates during rainy season ( June-August ) is noticeable
as none or a very small number of alates could be recorded in the traps.

The total number of A4phis spp. trapped during the two years of
study show very little variation, By 4phis spp. are meant Aphis craccivoru
and 4. gossppii together in view of dominance of these two species in the
field and also because of the parallelism in their behavior. In spite of more
or less similar annual catch of these aphids in the traps there occurred some
shifting in the peak period inthe two years. In 1970 higher catch was
recorded during the first fortnight of April and December which in 1971
occurred during second fortnight of March ‘and December. Besides, inten-
sity of alate activity also varied in these twn years. This is apparent from
the fact that in 1970 the number of alates trapped in April was much higher
(285 ) than in December ( 91 ) while in 1971 the number of alates trapped
in March was much less (71 ) than that of December ( 334 ).

Unlike 4phis spp. annual catch of Brachycaudus helichrysf ( Kalt. )
is appreciably different. In 1970, the peak of alate activity was noticed
during the first fortnight of April and December while in 1971 the peaks
shifted to the second fortnight of March and December. It may be pointed
out here that no appreciable difference in the number of alates trapp-d
could be observed in the winter and spring peaks.

Aerial activity of the alates of Lipaphis erysimi ( Kalt.) and
Myzus persicae ( Sulz. ) has been found to be very restricted only to a part
of the year since these species are available only for a short period, from
winter to spring. Collection of the two species of aphids in the traps
during the two seasons is in conformity with their occurrence in the field.
Species.wise considerstion of alate activity reveals that the total annual
catch of L, erysimi varied very little during the two years of observation.
However, in 1970 it shows one pesk during the first fortnight of April and
the other during the first fortnight of December while in 1971 the peaks
are observed during the second fortnight of February and December.
With regard to M, persicae’ the data of 1971 are considered since 1970
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However, in 1971 one peak was observed

during the first fortnight of January and the other during the fifst fort.
night of April. Thus it appears that though these two species have

similar seasonal activity on their host plants, the aerial activity of the

alates vary greatly.

catch was extremely meagre.

The aerial activity of alates of Toxoptera aurantii  shows
substantial departure from that mentioned above. This species, like
Aphis spp. and B. helichrysi, occurs persistently on its host plants in the
region of the present study. In 1970, it first appeared in the traps during
the second fortnight of March while in 1971 it was caught during the first
fortnight of April. The peak period of alate activity was in the first
fortnight of April in both the years. During 1970 no alate could be
trapped from the second fortnight of June till the end of the year except
for a meagre catch during the second fortnight of August. During 1971
none were trapped in July and December but intermittant and small catches

were made during August to November.

(b) Trapping at 2 m above ground :

The alate activity as recorded in this trap is more or less the same
as that recorded in the trap placed near the ground level. However,
some shifting in the peak periods of activity and difference in the number
of alates trapped for some species are noticed.

Toral number of alates of Aphis spp. trapped during 1570
at 2 m above ground was appreciably higher than that of 1971 but, in the
trap placed near the ground level no appreciable difference in the total
number in the two successive years could be observed. During 1970 the
peak activity was during the first fortnight of April as was also revealed
from the data in the trap placed near the ground levei But the winter
peak was in the first fortnight of November i. e, a month ahead of that
in the trap placed near the ground level. The record of trapping in 1971
was very low and no well-defined periodicity could be discerned.

For B. helichrysi also the total annual catch in this trap was much
less than in the trap placed near the ground level, There was, however.
not much difference in total catch when the data of 1970 and 1971 are
compared. The activity of alates during spring was not so pronounced as
in the trap placed near the ground level though the number of alates
recorded in this trap (at 2 m above ground ) was rather high during second
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fortnight of March in both the years. In 1970 higher catch of alates of
this species in the trap placed at ground level was during first fortnight of
April. The winter peak in this trap ( at 2 m above ground ) was found to
stretch from second fortnight of December to first fortnight of January in
both the years and was less pronounced than spring peak. In this case also
the peak period was slightly different from that in the trap placed near
ground level. In the rainy season no data could be recorded.

In case of L. erysimi and M, persicae period of alate activity was
more or less the same when trap-catch placed at 2m above is compared with
that placed near ground level. The number of alates trapped during both
the years was very few and it was difficult to make out any trend.

The pattern of fortnightly total catch was substantially - different
in Toxoptera auramtii than that for species disscussed earlier, The total
number of alates recorded in this trap during a year was higher than that
placed near the ground level. But comparison of the annual catches in this
trap did not reveal any appreciable difference. Spring peak, however, in
both the vears for this trap was pronounced. In this respect there was no
deviation in respect of traps placed near the ground level. There was no
record of alates during January to first fortnight of March and then again
from second fortnight of June till first fortnight of August during 1970.
In 1971 alate activity was nil during second fortnight of January to first
fortnight of March and first fortnight of August. This is indicative of the
fact that winter condition does not favour alate activity of this aphid and
that rains do not deter activity though only a few could be recorded during

this season.

GENERAL REMARKS

The aphids, 4phis spp., B. helichrysi and T. aurantii persistently
occur in the area of the present study while L. erysimi and M, persicae are
seasonal. This attribute of these species in addition to the influence of
weather factors determines to alarge extent the activity of the alates.
Aphis spp. and B. helichrysi were recorded almost throughout the year in
the traps excepting for a short period of their absence during J uly——Augu.st
when a large amount of rainfall was experienced in the area, T. aurntii did
not exhibit any such biological trait. The absence of alates of L. erysimi
and M, persicae in the traps for a major period of the year can possibly be
attributed to their absence on the plants during the corresponding period.
However, all these species exhibit more or less well-detined period of intense
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alate activity. There occur two peaks for such activity, once during spring
( March—April ) and another during winter ( Dec.ember-:-] anuary )+  The
conditions favourable for heavy population build Pp just prior to peak
alate activity leads to the production of alates in large mfmbers for
dispersal. Such dispersal of the alates may also be caused if the host
condition and weather conditions become unfavourable. The weather
conditions during the peak alate activity should be such that they may
become easily air borne.

All the species excepting T. aurantii were recordgd in much higher
number in the trap placed near the ground level than In the trap placed
2 m above ground. The type of plants usually utilised‘ as hosts may be
looked upon as a factor for this kind of data. T. aurantii infest succulent
twigs of woody trees while the other species infests herbaceous plants.
It is, therefore, likely that T. aurantii is active at higher stratum of air to
reach the desired sites of infestation while alates of other species are more
active on the lower stratum of air to acquire newer host plants.

Calculation on the simple correlation of alate activity of different
species with some of the weather factors prevalent during the correspond-

ing period ( Table 1) reveal some interesting results. It is generally
noticed that the density of air-borne aphids as depicted by the number
of alates trapped is significantly negatively correlated with temperature
excepting T. aurantii where positive correlation is found. The alate
activity for most of the species is significantly positively correlated with
RH% and negatively so with rainfall. Such significant correlations were
usually not obtained by Roy (1976) who did not find any correlation
with weather factors for L. erysimi in the plains of West Bengal, and
Kareem and Basheer ( 1965) found correlation for aphids trapped with
only percentage of relative humidity in South India. Johnson ( 1969 )
opined that attempts to establish correlation with abiotic factors alone
for aphid flight activity is difficult as the flight activity is intimately
related with factors like host condition and population density. It may,
therefore, appear that the degree of correlation with weather factors for
alate activity in this region is a special situation. The more salubrious

v_;eath_er condition obtained in this region is probably the reason for such
situation, '
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ALATE ACTIVITY OF APHIDS DURING SUMMER MONTHS
IN SOUTHERN KERALA

Shella George and N, R. Prabhoo

Department of Zoology, University of Kerala,
Kariyavattom.649 481, India

ABSTRACT

From ths present investigation it emerges that: (1) The
maximum activity of alates during the period of study was during the
first 2 weeks of March, both in the foremoon and in the afternoon;
(2) Higher catch was obtained In the foremoon (837,) compared to the
afternoon catch (12%); (3) Take off of alates occurred between 9a. m.
and 10 a, m.; (4) The trapping cf alates gradually incrzassd from
morning and the maximum number was trapped between 10 a. m. and
12 noon. Then, gradually, the number decreased as the day approached
dusk; (5) Windspzed and temperature were found to have a negative
influence on the trapping; (6) The aphids under observation were
found to be matures females bearing embryos at the time of the migratory

flight.
INTRODUCTION

Dispersal is one of the most important events in the ecology of
animals. In aphids, the major intrinsic mechanism of dispersal is by
the production of alates and their migration. Therefore, aerial movement
of aphids is of considerable interest as part of general study of aphid
ecology or of pest control programmes. In India, Ghosh and Raychaudhuri
(1979 ) studied the settling behaviour of air borne aphids under field
conditions in Kalimpong ( ca. 2200 m ) in West Bengal and found that
there was a distinct pattern of settling of aphids in the course of the day"
and that this pattern showed seasonal changes. Since there is consider-
able regional difference in the climate and vegetation in India, a study
of the aerial activity of aphids was undertaken in Kerala.

METHODS OF STUDY

A cylinder about 30 ¢cm X 12 c¢m, mounted on a bamboo pole
( 1.2 m high ) was used ( Taylor and Palmer, 1973 ). The cylinder was
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ane cover which wag

paper and a celloph
ruary to the 1lst week

he 4th week of Feb
o set up simultaneously 10 the open

covered with a lemon yellow
greased. It was operated fromt
of May 1979, Four similar traps wer

ground.

ohservations were made, one’ in the

Almost everyday, two sets of
At the end of the week, the

forenoon and the other in the afternoon.
greased cellophane was replaced by a fresh one. A survey of abundance
of the hosts of 4. fabae solanella and 4, gossypii in the campus was made,

The time of take off of alates from Eupatorium was also noted.

OBSERVATION AND DI3CUSSION

s during summer monthson a weekly

basis are represented 1n Figure 1 separately for the forenoon and after.
noon together with the meteorological data for the above period, as
weekly means for each factor, except rainfall, for which total precipitation

of the week has been given.

The catches of alate aphid

The data indicated a general trend of increase of the mean
period of study. Another climatic factor that
hange was the windspeed, which in general
perature.  Both rainfall and
from week to week.

temperature during the
showed an almost consistent ¢
showed an increase with increase in tem
relative humidity showed considerble variation

It is reasonable to presume that the catch of alates on the trap
is a measure of the population of alate individuals present in the am
The number of alates in the air would however be dependent on the
number of alates produced, number of alates that take off, time of take off
and the number of alates attracted towards the host plants and wanting to

settle,

It has been observed that the weekly catch of aphids was low in
the 4th week of February but reached the highest during the lst week of
March. It was lower in the second week of March compared to the
previous week; thereafter a sharp decline in the catch was noted. No
aphid was caught in the trap in the fourth week of April. This could
only mean that alate production was high during the ficst three weeks of
March and declined sharply afterwards, remaining very low during the
rest of the period of study.
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other aspect studied was the relation between em uc.
tion and 2?gration. rJOut of 130 aphids collected, 112 C?;l]gdfrl:); e;im,ge' q
under the microscope. All of them had embryos rarlﬁ‘ar i in
number and in various stages of development. Pa:l“c‘:l o el of :as
given to Aphis fabae solanella and Aphis gossypli indivi 0(819-57 \ Obsw ich
contained embryos in fairly developed stages. ]ohnsor:l Tt des Trved
in Aphidinae, that newly emerged aphids possesse wd : ebffp_ed
embryos which are born before the tlight muscles autolyse an . }: e a _lhty
to fly is lost. Shaw ( 1970) found that in.Aphfs fabae even vbw'ltf n ah single
population few alates may histolyse their flight muscles zore t ey are
able to tly and hence remain on the same host p'lant and ep‘omt‘ their
young: others may larviposit before flight and still others larmpostt only
after landing on a new host plant. From the present sFuc_ly it eﬂ}@rges
that A. fabae solanella and A. gosspii and also other species gf aghldsm
the collection belonged to the last category i. e., those that larviposit after
migratory flight.

In the present study, most of the aphids (upto 88% ) were caught
during the forenoon. Ghosh and Raychaudhuri ( 1979 ) found that the
afternoon catch in summer was almost as large as the forenoon catch.
Direct observation of aphids on Eupatorium during March revealed that the
take off of alates occurred between 9 a.m. and 10a.m. Further, maxirum
settling of aphids took place between 10a.m.and 12 noon. It would
appear that after take off, the aphids remain in the air for about two hours
and then settle, Since a few aphids were also caught before 10 a.m. and
in the afternoon, it would appear that the take off of aphids may occur
before 9 a.m. and after 12 noon and also that some aphids may remain in
the air for more than 2 hours. There was no trapping before 8 a.m, and
after 6 p.m. Earlier studies in aphids showed that though they can remain
in the air for about 14 hours after take off ( Cackbain, 1961 ) in nature,
the more usual duration is about 3 hours or less ( Johnson, 1957 ). Ghosh
and Raychaudhuri (1979 ) could ohserve two peaks of alate activity i
March and April— one during the forenoon and the other during after-
noon and also that alates became airborne between 5 a.m. and 6 p.m. and
that sgttling was completed by 6 p.m. It is possible that the late take off
Zi:lﬁlil ::t;snd B;'a.m. i:ll Kerala compared to Kalimpong area is probably
4 s ::l:hli(:l—: a::ela:ilow heva;:;rauon of dew drops in the mc?rmflﬁ
btk Kdimnds durinve th?-ml ity ; 70-75%) of the att_nospheru': ai:
was 55-60% so that there wog 1d ll:e itk o =h '_che st Tl

v quick evaporation of dew drops. Et
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Khidir (1963) showed that small insects like aphids can be virtually
submerged in dew and this would undoubtedly delay the morning

take off.

[t is known that the alate activity is influenced by meteorogical
factors, but to understand the influence of weather, it is necessary to make
long term studies extending from 2.3 years. From the present study
confined to summer of 1979 it appeared that mean temperature and mean
windspeed are inversely related to the catch of aphids. It is more
probable that temperature has influenced the alate production, through
its influence on the host plants of aphids and the comparatively low mean
windspeed in the earlier part of study was condusive to the settling of

aphids,

Further, the low windspeed in the forenoon would also lead to
more aphid settling in the forenoon. But there is little evidence in the
present study to indicate that impaction assisted by high windspeed

appreciated the catchb of alates.

Comparison of the number of alates caught belonging to 4.
gossypii and A, fabae solanella indicated that the former are by far more
numerous than the latter. This was probably due to the fact that in Kariya-
vattom there are more host plants ( 82 species ) of 4. gossypii than of 4,
fabae solanella ( 7 species of host plants ).
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LEGEND TO FIG. 1

don : 189-234 (ed. Van Emdem, H.F.) |

Fig. 1 showing weekls meteorological data catches of aphids during the |
summer months of 1979 ( late February to early May ) at Kariyava-

ttom in Kerala.

A. Weekly mean temperature (°C)
B. Weekly mean relative humidity %
C. Woeekly mean wind speed kmph.
D. Weekly rainfall in mm.

E. Weekly aphid catch—forenoon

F. Weekly aphid catch—afternoon

O
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STUDIES ON CERTAIN FACTORS AFFECTING ALATAE
PRODUCTION IN GREEN PEACH APHID,
Myzus persicae Sulzer*

S. Rajagopal and A, Abdul Kareem

Department of Agricultural Entomology,
Tamil Nadu Agricultural University,
Cotmbatore-641 003.

ABSTRACT

Studies ware carried out under controlled conditions to find out
the effect of crowding, temperature and photopsriod on the production
of winged forms in the green peach aphid Myzus persicae Sulzer. Among
crowding and temperature variations, crowdng of the aphid at higher
densities and lower temperature fivoured th: production of alatae. Pho-
toperiod was found to have no significant effect on alatae production.

INTRODUCTION

Aphids form one of the most important groups of vectors of plant
diseases as the winged forms transmit many virus diseases. As early as
1923, Wadley studied the factors influencing alate production in the aphid
Mypzus persicae Sulzer which transmits more than 200 virus diseases in
plants of 30 different families ( van Emden ef al,, 1969 ). Several factors
like crowding ( Dickson and Laird, 1962; Lees, 1967; Mittler and Kunkel,
1971; Raccah etal., 1971 ), temperature ( Wadley, 1923; Schaefers and
Judge, 1971 ), photoperiod ( Johnson, 1366 b; Schaefers and Judge, 1971)
host plants ( Evans, 1938; Johnson, 1966 a; Schaefers and Judge, 1971 ) and
composition of the food ( Mittler and Dadd, 1966; Dadd, 1968; Mittler,
1971; Raccah et al,, 1971, 1972 ) affect alatae production in several species
of aphids. Hence a study was undertaken to find out the effect of
crowding, temperature and photoperiod on the alatae production in
apterous viviparous M, persice and the results are reported in this paper.

* Forms part of the shesis submitted to the Tamil Nadu Agrioultural University
for the award of M. Bo. ( Ag. ) Degree.
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MATERIALS AND METHODS

The experiment was conducted under controlled temperature ay
artificial illumination with two 40 watts fluorescent lamps  suspendeq
50 cm above the work bench. The apterae were reared from nymph ¢,
adult at 20 + 1°C andat 10h photoperiod per day. The progeny o
these adults were used in the experiments. The progenies were grow,
adults and were allowed to reproduce for one or two days and then wey,
subjected to different treatments. Small leaf discs of 1.5 cm dias, puncheq
out from leaves of chillies and floated in Hoagland—>Snyder nutrien
colution in small plastic vials, were used to rear the young ones produceq
by adults in ditferent treatments. The leaf discs were ftloated in the
colution upside down so that the aphid could feed from the lower surface
of the leaf and the leaf discs were changed once in two days as the
retention of leaf discs for longer periods resulted in rapid and considerable

physiological changes in the host tissue.

To prevent the adults from moving away and from drowning in the
solution, they Were confined on the leaf discs using light weight micro.
cages made of slices of plastic tubings with one end covered with muslin
cloth. On each leaf disc one adult aphid was confined for 48 h to repro-
duce after which 1t was transferred toa fresh leaf disc. The progenies
were co.lected from an adult indivisual for 10 days and the progenies
were rcared cnthe leaf discs till they grew up into fourth instar and

observed for pos:-natal expansion.
EFFECT OF CROWDING

The adult aphid reared in isolation were selected and starved
for two h and then were transferred to 1° X 1" plastic containers with
leaf disc on moist cotron at the bottom. Batches of 5, 10, 15 and 20 aphids -
per =q. cm of leaf disc were allowed and this type of treatment was given
for one day. The expied aphids were then transferred to leaf discs and
allowed to reproduce. A check was also maintained by directly trans-
ferring the isolated aphids on to the leaf discs and the experiment was
replicated 4 times.

EFFECT OF TEMPERATURE AND PHOVOPERIOD

Adult aphids reared in isolation were given standard crowding
treatments of 10 aphids per container for 24 h, They were then trans-
ferred to leaf discs and allowed to reproduce at different temperatures
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of 20° 25° and 30 °C for ten days and at different photoperiods of 8 h,
10 h and 12 h per day. The experiment was replicated seven times for

each treatment,

RESULT AND DISCUSSION

Effect of crowding :

Crowding at higher levels increased alatae production in M, persicae,
Maximum percentage of alate progenies were produced when the parents
were treated at crowding levels of 15 and 20 aphids which produced
18.68 and 17.57 per cent of alates respectively as against 0.19 per cent
in control. The production of alatae might be due to tactile stimuli
and this contributed to the production of more alates at higher densities
( Lees, 1967 ). Though Dickson and Laird (1962 ) observed upto 99
per cent of alatae production under field conditions. the alatae production
was low in the laboratory experiments. Besides, absence of sexuval forms
under Tamil Nadu conditions might also have attributed to this low
percentage of alatae production.

Tase 1

Effect of crowding on alate production in M, persicae

Sl. No. Treatments Percentage of alate

_ produced

1. Isolated — Control 0.19
: ( 2.81)

2. — 5 aphids | cage 6.72
(15.02)

;8 — 10 aphids | cage 10.82
( 18.7C)

4, — 15 aphids | cage 18.68
) (25.61)

5 — 20 aphids [ cage 17.57
(24,76 )

( Figures in parentheses are transformed values )

Comparison of significant effect :
Level of significance C.D.(P = 0,05)

Between treatments 0.01 1.59
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EFFECT OF TEMPERATURE

Temperature had negative influence on the production of alatey

in M, persicae (' Table 2 ). More alates were prodr».xced at lower tels'l?pe‘ra_
tures while high temperature hampzred the production of alate: S htm;lal.
results were also obtained by Wadley ( 1923 ) on M, persfcael f.lnh ¢ :c- ers
and Judge (1971)on Chaetosiphon fragaefolii Ckll., but as in the previous
case, tne proportion of alates produced were less under t e present
¢indings. Abdul Kareem (1961) found that number of aphids trapped

y traps was high when the mean temperature was low and

on the stick
lower temperatures

this might be due to the production of more alates at

<o that more alates took to flight and got adhered to the trap.

TapLe 2
Effect of temperature on alate production in M, persicae

Percentage of alate

Ste dwve Treatments progenies produced
L 20 °C 19.12
; (25.91)
2, £5°C 1656
(2399)
3. 30°e 15.28
(23.00)

( Figures in parentheses are transformed values )

Comparison of significant effect : 4
Level of significance  C, D, (P = 0.05)

Between temperatures 0,01 1.39
EFFECT OF PHOTOPERIOD

No significant difference was observed on the effect of photo-
| period in the production of alatae in M, persicae ( Table 3)and percent-
age of alates produced were almost equal in all treatments. Though
Tsitsipis and Mittler ( 1977 ) reported lesser photoperiod favouring pro-
duction of alate forms, it was not so in the present experiments.
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Tapte 3

Effect of photoperiod on alate production in M, ;persfcae

Percentage of alate

Sl. No. Trestments progenies produced
1. 8 h photoperiod 19.37
(26.06)
2, 10 h photoperiod 18.88
. (25.72)
3. 12 h photoperiod 19.25
: (25.99)

( Figures in parentheses are transformed values )

Comparison of significant effect :
Level of significance C.D.(P=0.05)

Between photoperiods : N, S, -t
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EFFECT OF TEMPERATURE ON THE FECUNDITY
OF FIVE SPECIES OF APHIDS

B. K. Behura and K. Bohidar

Department of Zoology, Utkal University,
Bhubaneswar-751 004,

ABSTRACT

Freshly emerged adult apterous virginoparae of five species of
aphids viz., Aphis nerii Fonsc., Lipaphis erysimi ( Kalt.), Macrosiphoniella
sanborni ( Gillette ), Pentalonia nigronervosa ( Coq. ) and Rhopalosiphum maidis
(Fitch) were maintained on th2 leaves of their host plants, Calotropis
gigantea, Brassica oleracea var capitata (Cabbage ), Chrysanthemum, banana
and maize respectively, to test the fecundity of ten specimens in five
days at 15, 20, 25, 30 and 35°C at 75+ 2% RH. It was found that the aphids
died at 35°C, while the highest fecundity was recorded at 30 °C and the
lowest at 15 °C.

INTRODUCTION

There are always some restrictions laid upon the living organisms.
The changing environment is the main restriction with which a correlated
response is marked in the organism. The degree of response depends upon
the degree of change of environmental factors. Temperature has an
important influence upon the body metabolism and physicochemical

phenomena of life.

Various workers have established different temperature ranges for
the minimum, optimum and maximum rates of aphid reproduction. Hunter
( 1909 ) found the optimum to be 68°F or 20°C, with reproduction gradually
decreasing until a minimum occurred at 84°F or 29°C. Headlee ( 1914)
recorded results with constant temperatures of 50, 60, 70, 80 and 90°F or
.0, 15.5. 21, 26,5 and 32°C and found the optimum to be between 71° and
73°F or 21.8 and 22.8 °C. Singh and Wood ( 1963 ) described the effect of
temperature on the fecundity of two strains of the green bug, Toxoptera
graminum ( Rondani).



24 The Aphids

The present paper reports the result of our investigaticn op the
effect of temperature on the fecundity of five different species of aphig
namely, Aphis merii Fonsc.. Lipaphis erysimi ( Kalt), Macmsiphomeu
sanborni ( Gillette ), Penralomn nigrovervosa ( Coq.) and Rhopalos.p;%

maidis ( Fitch. ).
MATERIALS AND METHODS

Laboratory cultures of the five species of aphids viz,, L, erysim;
M. sanborni, P. nigronervosa, and R, maidis were maintained at 274-2°C ang
654-3% RH on the fresh leaves of their respective host plants i.e., C'alotmp;,
Cabbage, Chrysanthemum, banana and maize. Ten freshly emerged aduh
aptrae of each of these groups were taken in glass petri dishes and kepy
inside a B.O.D. incubator at constant temperature ranging from 15 to 35'(1
at a difference of 5° i.e., 15°, 20°, 25°, 30° and 35°C. At 24 hours inter -4,
the nymphs produced were counted, the number recorded and fresh leay,,

were supplied to the aphids. «
RESULTS A—ND DISCUSSION

The total number of nymphs produced by ten aphids from each of ™
the five species for a time period of five days at different constant temper,.
ture are presented in Table 1.

Reproduction is highly influenced by changing temperature. An
increase in the nymphal production was marked with each 5 degree risein™
temperature above 15°C until the optimum for reproduction was reached,
From the data it is seen that at 30 °C, there was maximum production of
nymphs and hence 30°C is the optimum for fecundity of all these five aphid _
species. But when the temperature was raised to the next higher degree
i.e., 35°C, all the aphids died within a day.

An another experiment was conducted by increasing 1°C each time
above 30°C for each’of the five species of aphids. It was observed that

there was a gradual decrease in fecundity with every 1° rise in temperature
above 30 °C ( Table 2 ),

At 34°C the production was totally zero and even some of them
died. At 35°C survival was nil. !

Thus it appears there is a definite response in all these aphid
species to different temperatures. An increase or decrease actsas a stimulus:
Increased activitv is brought about by raising the temperture upto 30C
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after which inhibition occurs, Similarly decrease in activity occurs with
lowering of temperature to 15°C,

TasLe 1

Total m‘lmber of nymphs produced by five species of aphids
at different constant temperature and 75 4 2 % RH.

—

Total number of nymphs produced in 5 days

Tenzﬁ,ecl'a)ture A, merii L, erysimi M, sanborni I; el::g:g- R. maidis
15 3 2 5 5
20 6 13 é 10 6
25 13 19 25 15 12
30 21 26 30 20 30
35 0 0 0 0 0

TasLe 2

Nymphs produced by five species of aphids maintained
at different temperatures above 30 °C and 75 £ 2 % RH.

Pttt Nymphs produced i
(*C) A, nerii L, erysimi M, sanborni ", ,.0. R.maidis
30 21 26 30 20 30
31 15 12 15 11 13
32 6 5 7 4 5
33 2 2 - 2 1
34 0 0 0 died died
35 died died died died died

With increase in temperature, larger number of young are
produced certainly due to an incrense in the rapidity of growth and a
speeding up of the process of reproduction. Similarly, with a decrease in
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ibi rapidit
temperature reproducion it inhibited due to the reduced pidity

growth.

; indi T
The present result is in accord with the fmdm}fs irseproe t:gd by
Weed ( 1927 ) who foun1 that the processes of metan?or‘pl ‘:‘; t'e mpperat uc.
: ity i «feae Sulz., are proportiona ure
tion and longevity in Mpzus pers o, B _ :
and humidity. An increase in reproduction is corelgteti \:lth tt‘l: Ingease
ia temperature and the reverse is quite apparent with its decrease. ahm

and Painter (1940 ), and Hackerott and Harvey (1959 ) had simily,
observations in the aphid spccies, Therioaphis maculata ( Buckton ) ang

Macrosiphum pisi ( Harris ) respectively. Head‘lee (1914) descr-lbed certaip
groups of insects where high temperature mtfreased the daxl:ﬁfr rate of
reproduction. Singh ( 1963 ) showed in £wo strains of green 'bug, : az(?ptera
graminum { Rondani ) that there was an increase in reproducglon with incre.
ased temperature and the maximum was at 75°F or 24°C .after which
reproduction retarded graduaily and at 100°F or 38°C, fecundity was nil,
It is probable that siight variation in temperature range may ke due to the
use of differeat hos: material and different insecc strains.

Harries { 1932 ) examined the rate of oviposition with reference
to tempzrature in Epilachna varivestis Muls.,, Drosophila melanogaster
Meig., and Butettiz tenellus ( Bak. ) and analysed the whole data in the
light of different temperature formulae for evaluating the acceleracive
“1ntluence of temperature. He concluded that the rate "of ovipositition,
although increased by iise of temperature to a certain point beyond which
it 1s retarded, is Dot proportional to temperature in a linear fashion so as
to be represented by a straight line. and instead the ciata observed follow
S-shaped ‘curves similar to other physiological activities. The data ot
present nvestigation also follow the same S-curves. This together with
the result of Harries ( 1939 ), when compared with the four well known
t(.)rmulae of te.mperatur"e ot Krough, Van't Hotf, Arrhinus and Betehradek,
show the maxjmum coincidence with that of Van'c Hoff ( Harries, 1939 ).
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EFFECT OF |
AGGREGATION ON THE BIOLOGY OF THE LOTUS APHID |
RHOPALOSIPHUM NYMPHAA ( LINN,)

Kalyani Bohidar and B. K. Behura

Department of Zoology, Utkal University
Bhubaneswar-751 004

ABSTRACT

Rhopalosiphum nymphaeae ( Linn. ) were reared in the .aboratory op
lotus leaves at 27 5°C and 65+ 5% RH to study the offect of aggregation
on its biology. Aggregated nymphs showed lower mortality and more ra.piﬁ,?
development compared to higher mortality and s.ow.r doveiopment jp.
isolated ones. The duration of nymphal instars was mors varab.e i
jsolated nymphs, whereas crowding induced an Orduisy mou.viuy rhythm,
Apterous virginoparae emerging from crowded uymphs weigbod less in|
comparison to those developing from isolated ones. Apterous aduivs K.p;.
under crowded conditions produczd lesser number of nymphs than the
isolated ones. The mean life span was not affected by aggregation or

isolation.
INTRODUCTION

Aphids are seldom found distributed uniformly over the host-
plant. They are usually concentrated to a greater or lesser extent on
specific areas of che host. New barn nymphs are deposited very close to |
each other. Crowding may affect aphids directly as a result of mutual |
stimulation or indirectly as a result of demands on tbe food supply:
Bonnemaison ( 1967 ) reports that nymphs of Megoura viciae ( Buckton )
tend to aggregate on the host-plant Vicia fabae whereas, the adults remain
scattered, Lees (1967 ) and Bonner ( 1972 ) have made significant contri-
bution to our knowledge about the effect of crowding and production of
different nymphal forms in M, viciae, while Sutherland ( 1969 ) conducted
similar experiments on Acprthosiphon pisum Harris. Dixon ( 1971 ) records
that Aphis fubae Scop., reared on a leaf of bean in a small aggregation
are heavier at maturity than isolated nymphs reared on uninfested leaves
The present paper reports our findings on the etfect of aggregation on the
lotus aphid, Rhopalosiphum nymphaeae ( Linn, ).
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MATERIALS AND METHODS

A culture of R. nymphaeae was maintained i

27 +£3°C an.d 60 = 5% relative humidity l:: ull:::‘: l&atf:sla?vo:m:u:
.?pca'oam during February 1978. In order to measure the eff;ct f d
ing, nymphs dropped by freshly emerged adult apterous virgino o
employed after 12 hours of birth. The 12-hour old nymphs wef:rca: v:le're
p\.ztri dishes on pieces of healthy lotus leaf which were replaced byg:re;:
pieces every 24 hours. Experiments were conducted at three levels of
crowding viz., one nymph per cage, ten nymphs per cage and thirty nymphs
per cage. Weights of aphids were determined in an electro-balance. For
measurements, specimens were stored in 70% alcohol and mounted in
Euparol.

RESULTS

The nymphs attained adulthood in six days. Two phases of
weight change were noted, the first ending with the emergénce of the
apterous adult virginoparae through four nymphal instars and the secend,
the adult phase. There was a significant difference between the rate of
growth ( weight gain during the nymphal period ) of aphids reared singly
and those aggregated at thirty per cage ( Fig.1). No significant differ-
ence was noticed between the rate of growth of aphids reared singly and

those in aggregation of ten per cage.

Observations on the speed of nymphal development was achieved
by recording the proportion of nymphs in each instar each day ( Fig.2).
On only one day (3rd day) (Fig.2A) was there more than one instar
present when nymphs were reared under crowded ( 30 per cage ) conditions,
whereas in the case of lonely reared nymphs, more than one instar was
always found on any day ( Fig. 2B ). This indicates that, speed of nymphal
development is variable in aphids reared in isolation whereas aggregation
induces a synchronous moulting rhythm. Furthermore, development is

quicker when nymphs are kept under crowded conditions, the adults are

produced earlier ( Fig. 1) and weigh less in comparison to those reared

in isolation.

The second phase includes weight change in the nymph develop-
f nymphal growth was replaced

ing into adult where the uniform change o
by a non-uniform pattern. In order to know the effect of crowding both

on nymphs and adults, further data were obtained by maintaining high
or low densities in the nymphal stage, adult stage or throughout the aphid's
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life from birth till death. For this experiment four dltferen‘t batches of
aphids were placed under observation, such as, (1) qytqphs xgolated after
birth till they reached adulthood, (2) nymphs reared in isolation and ke;.n
under crowded condition after the fourth moult, ( 3 ) nymphs reared in
crowded condition and reared in the same condition after adulthood, flnd
(4) nymphs reared under crowded condition and isolated afFer final
moult. ‘Dead aphids in the crowded cages were replaced by aphids from
another crowded culture to maintain the population pressure.

le

one aphid per cage.

DAYS
qu.l - Change: i the weight of aphids of three densities with hme. ——-— thirty

Gphids per cages—s ten ophids per cage

25}

(4] - v

(6w) SOIHdY 40 L91IM NYIW
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®

PERCENTAGE NO. OF. NYMPHS IN EACH INSTAR
53
S
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LR

DAYS
« Fig.2- (A} Development of R. nymphaeae - 30 per cage
(B)-Development of R. nymphaeae - 1 per cage

S st instar (3 2nd instar - 3rd instar 4th instar

It was 0-crved that crowded adults produced nymphs ata lower

rate than isolated adults irrespective of their previous condition of
nymphal deve.opment ( Table 1 and fig. 3 ).

Tne mean longevity. shows that it is indepzndent of aggregation
and 1solation. Moreover, aphids exposed to changing conditions at the
end of the nymphal period appear to have shorter lives than aphids main.
tained under crowding or isolation. The relationship between the weight
of adult aphids and their fecundity has been presented in Fig. 4.
demonstrated that crowded aphids
also are lighter in weight.

Itis
not only have lower fecundity, but
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Tase 1
Effect of crowding on fecundity and longevity of adult apterous
virginoparae of Rhopalosiphum nymphaeae ( Linn. )
; Overall il
. Mean daily Total mean
S : rate of
Z - production : of number M
S Conditions of nymphs pzor?"cu%r; of nymphs longsgtilt
kS E(Nfa) ° yﬁ 5 produced ( days )y
w2 D 2 per aphid
e —
1. Isolated 5.67 4.80 64.70 15.10
2. Crowded to isolated 4.43 5.40 52,80 10.50
- 4 Crowded 3,76 3.65 45.50 16.50
Isolated to crowded 3.54 3.55 22.50 9.10

When N = number of nymphs produced per day
a = number of aphids producing N '
D = Duration of experiment in days
A = number of aphid days, i. e., the cumulative
total of number of aphids alive on each day

from the beginning.

DAYS
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Fig.-3- Cumulative doily mean production of aymphareared
in various conditions. ——isolated,--~~~ crowded lo
isolated,—s—s~crowded, - isolated to crowded.
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Fig. 4 - Relationship between adult weight
and fecundity.

TOTAL MEAN NO. OF NYMPHS PRODUCED

DISCUSSION

In R. mymphaeae the adult stage is reached earlier when the
nymphs are maintained under crowded conditions ( Fig. 2A and 2B). The
adults produced under such corditions weigh less than those reared in
isolation, a finding which confirms thosz of Murdije (1969a ) in 4. pisum
and Bonner ( 1972 ) on M, viclae, but contradicts that of Dixon (1971) on
A, fabae where adult aphids are heavier when the nymphs are reared in
crowded condition. Rinvay ( 1966 ) also suggested the same in a lepidop-
tern insect, Spodoptera litoralis Boisd., while Wharton (1967 ) found the
average weight of adults of the American cockroach tends to decrease with
increase of population density of larvae.

Under crowded conditions the rate of production of nymphs by
adult apterous virginoparae of R. nymphaeae is lowered. Similar observa-
tions were made by Bonner ( 1972 ) in M, viciae and by Rinvay and
Meisner (1966 ) in the lepidopteran Spodoptera litoralis, But this was
not due to the light weight of adults produced from crowded nymphs,
It would appear from table 1 that light adults resulting from nymphs
kept under crowded conditions when isolated, produced nymphs almost
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at the same rate as heavyJadults in isolation, The statements by Murq;,
( 1969b ) and Dixon ( 1971 ) that large adults give birth to more nympl,
perhaps must be due to the effect of the colony as a whole on fecundit,
Therefore fecundity is not dependent upon the size of adults, its suby,,
quent history being of overriding importance ( Bonner and Ford, 1972 ),

Murdie ( 1969a ) along with other workers has suggested the pog;,
bility of a pheromone ih 4, pisum affecting stimulation of growth at low
densities and inhibition at higher densities., Bonner ( 1972 ) offered the
same explanation for the synchronization of nymphal moulting in
" viciae, Tt seems likely that in B. nymphaeae the regulation of adult fecundit,

independent of weight may be due to some pheromone action. However,
the present observations are in accord with the possibility of ‘continuoy,
gregarious communication’ between the aphids, a view put forward by
Kennedy and Fosbrooke ( 1971), and Bonner and Ford ( 1972 ).

At the beginning of infestation, the apterous adult are at alow
number on the host-plant and undergo a rapid rate of reproduction establi.
shing a large colony and exploiting all possible resources. But at higher
densities, the rate of reproduction is lowered and definitely this reduces
the possibility of over-exploitation of the host-plant. These features of
aphid biology probably have an adaptive significance.

Way and Banks ( 1967 ) reached at the conclusion that 4, fabae
possesses self regulatory mechanisms which control the population growth
and to this Bonn:r ( 1972) agreed for M, viclae, The same explanation
also could be offered for B, nymphaeae,
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ON THE COLOUR PREFERENCE OF FIVE SPECIES
\ OF APHIDS
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ABSTRACT

2t AR

The colour preference of apterous virginoparae of Aphis cracej. |
vora Koch, Aphis gosaypii Glover, Aphis nerii Fonsc., Lipaphis erysimi ( Kalt,) |
and Rhopalosiphum maidis ( Fitch.) was studied by releasing 100 aphids ip
the colourless centre of petri dishes 17cm in diameter with nine colours
Viz., violet, indigo, blue. green, yellow, orange, red, black and white
arranged in various combinations. All the aphid species exhibited high.

-est preference for yellow and the least for viclet .and black, while
R. maidis showed equal preference for yvellow and orange.

T O

T TR ST o T

INTRODUCTION :
Y
Behavioural evidence supports the interpretation that many |
insectscan distinguish between different wave lengths and hence possess
true colour vision. In his pioneering work on insect colour vision, von
Frisch (1914 ) showed that honeybees are able to differentiate accurately
between several major categories of colour, such as, yellow, blue, green,
purple, orange and violet. Knowledge of colour response of aphids is
important in interpreting the basic biology and behaviour of these insects.
Information about colour responses of aphids may also find practical
application in designing traps for sampling population, developing techni-
que for culturing them and in understanding host-plant selection by these |
insects. Moericke ( 1950 ) for the first time discovered that alate aphids |
are attracted to yellow colour and since then yellow trapsare used for
catching aerial aphids in the field., Although a number of papers have
been published dealing with the colour response of alate apbids, very
little is known about the behaviour of apterous aphids in this regard.

Medler ( 1965 ) discovered that apterous morphs of Rhopalosiphum
maidis ( Fitch, ) are attracted to vellow water pan, Cartier (1966)
reviewed the extensive literature on aphid response to colour in the
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laboratory. Medler and Ghosh ( 1968 ) placed yellow pan water, wind and
suction traps at different places in U.S. A, and observed the presence
of apterous aphids in them. Behura et al ( 1975) observed the colour
preference of Aphis merii Fonsc., in the laboratory. Kieckhefer et al (1976)
have reported the colour response of all life stages of some cereal aphids.

The present paper reports the results of our studies of colour
preference of five species of apterous virginoparae, viz., 4phis craccivora
Koch., 4phis gossypii Glover, Aphis nerii Fonsc., Lipaphis erysimi ( Kalt. )
and Rhopalosiphum maidis ( Fitch ) and their nymphal instars.

MATERIAL AND METHODS

Cultures of A, craccivora, A, gossypii, A, nerii, L. erysimi and
R. maidis were maintained in the laboratory at 27 4+ 3 °C and 62 + 2% RH
on their respective host plants, namely, bean, china rose ( Hibiscus
rosasinensis ), Calotropis, radish and maize. The apterous torms and their
four nymphal stages were selected for study of colour response.

Ten glass petri dishes about 17 cm in diameter and 2.5 c¢m in
depth were oil painted with nine different colours in equal areas, viz.,
violet, indigo, blue, green, vellow, orange, red, black and white and these
colours were arranged in ten different combinations. The central portion of
the petri dishes was left colourless. A small portion of coloured areas
( for aphid®s movement to different colours) and the central portion were
kept gum free and the rest was smeared with gum. One hundred aphids
of any particular stage of each species were released in the central colour-
less area with the aid of a fine brush. Aphids were found moving to
different coloured areas and the results were recorded at the end of six
hours. This was repeated for all the nymphal stages and adults of all the
five species. Each experiment was"repeated three times. The aphid
specimens trapped in different coloured areas were cgunted. Aphids
lying on borders of two colours or left in the central colourless area were
not taken into account.

RESULTS AND DISCUSSION

Data on the colour preference of the different species of aphids
and their nymphal instars are presented in Table 1. It shows that all the
five species of apterous virginoparae and their respective nymphal stages
have the highest preference for yellow colour and the least for violet and
black, The preference for yellow increases inan ascending order as the
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% OF COLOUR RESPONSE

The Aphids
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Fig-1 . Ascending response toyellow from Ist instar aymph te

adulf in five species of aphds.

Fig-2- Discending response fo black from Ist instar nymph to

odult in fire species of aphids.
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aphids pass their life cycle from the first nymphal instar to adult ( Fig 1).
Similarly, attraction for the least preferred colours i. e., black and violet
decreases n a descending fashion from the first nymphal to adult instar in
almost all the zphid species (Fig.2). Of the five species, percentage
of response to yellow colour is highest in A, gossypil and lowest in
R. maidis, I[n R. maidis all the instars exhibit equal perference for ycllow
and orange.

Very interestingly, all the five species of aphids as well as their
nymphal instars were attracted to yellow irrespective of the different
colour arrangement in the ten different petri dishes. It was also interesting
to note that aphids were maximum in number in yellow when yellow was
nearer black or violet., It may be due to the migration of aphids from
the least preferred colours to adjacent yellow.

After reviewing literature on aphid response to colour, Taylor
and Palmer (1972 ) concluded that generally aphids feeding on dicotyledons
are attracted to yellow and those on monocotyledons are not. But
their observation is based mainly on the results of field-trapping of
aphids where the spactral and light intensity ranges were usually not
consistant. Eastop ( 1955) has shown that the response of E. maidis to
yellow varies with the intensity of sunlight. Zettler ( 1967 ) concluded

that the response may vary on different occasions.

In our experiments with five species of aphids, except for one,

all the other four namely 4. gossypii, A. nerii, 4. eraccivora, and L. erpsimi

showed decided preference for yellow and the preference is consistant
through all the instars. Significantly, B. maidis showed an equal prefer-
ence for yellow and orange. Differences among the mean number of aphids
responding to the preferred colour and the number under other colours
are generally highly signifficant (P < 0.01), but differences among
pumbers under colours other than the preferred were usually not sign i
ficant ( P > 0.05), a result fairly agreeing with the findings of Kieckhefer
er al ( 1976 ) on four species of aphids viz., Schizaphis graminum (Rondani ),
Macrosiphum avenae ( F. ), Rhopalosiphum maidis ( Fitch.) and Rhopalosi.

phum padi ( L. ).
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INCIDENCE PATTERN AND POPULATION COMPOSITION OF

LIPAPHIS ERYSIMI ( KALTENBACH ) ON
MUSTARD AND RADISH

M. R. Ghosh and A. Mitra

Department of Agricultural Entomology
Bidhaw Chandra Krishi Viswa Vidyalaya
‘Kalyani-741 235, West Bengal

ABSTRACT

During early November, immigrant alates c¢f Lipaphis erysimi
( Kalt.) appear on mustard when the plants are still in the seedling
stage. Population build up is quite rapid and incidence of the pest
reaches peak durirg mid-December and high level of population is
maintained for quite some time. Dzcline in population usually begins
from February and is at a very low ebb in March-April while on radish
appzarance of the aphid spscies occurs about a month later in early
December and the peak of incidencc takss place in early January. In
general, the proportion of apteroid viviparae is more during the early
growth phase cf the population till the peak is reached. Thereafter, the
proportion cf the alatoid viviparae increases and ultimately predominates
over the apteroid morphs. This trend in the change of pcpulation com-
position is fcund on both mustard and radish.

INTRODUCTION

The mustard crop very often suffers serious loss due to the
infestation of Lipaphis erysimi ( Kalt.)., The aphid species appears to be
rather host specific as only plants belonging to Crucriferae are infested.

Reports of work on L. erpsimi other than control are those on
the biology in Punjab by Sidhu and Singh (1964 ) and in Orissa by Rout
and Senapati ( 1968 ). Seasonal history" and biology of this insect have
also been reported briefly by Das ( 1918 ) from Lahore ( Pakistan ), George

(1928) from Coimbatore and Deshpande (1937) from Poona, Rattanlal

(1957) dealt with the conditions governing the production of alate,
Kundu and Pant ( 1967a, 1967b and 1958 ) have studied various aspects of
relationship of the aphid species with its host.plants including the effect
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ibili the attack of the aphid. Th
host-plants on the suspect:bxl:t::r to ' .
::::;:f investization deals with population studies of L. erpsimi on mustarg

and radish during 1974—75.
MATERIALS AND METHODS

Samples of L. erpsimi for population count were collected from
fields of mustard and radish at weekly intervals. Ten samples wer,
collected on each occasion from each of the crops at random' and wer,
stored in vials containing 70% alcohol. During the early vegetative phag,
of the crops collection of aphids were made from one-tenth of the.area of
leaves of radish and one-fourth of leaf area of mustard. Later, with the

putting forth of inflorescence or elongation of shoot in mustard ( from the |

second sampling in each of the crops ) samples from the apical 3 cm of the
shoot were collected, while in case of radish collection from leaves was
continued till harvest. Counting of specimens was done under binocular
microscope. While counting seperate accounts were maintained for the
different stages and morphs of the aphid species. The observations were
continued dll the crops were mature, The crops were sown in mig
October, 1974 and normal cultivation practices were followed.,

RESULTS AND DISCUSSION

a) Pattern of incidence ( Fig.1)—

During early November,

. when mustard plants are still in the
seedling stage, immigrant alates of

L. erysimi appear on the plants and
noticeable occurence on the plants are recorded from mid-November, The
population of aphids increases in quick pace to attain the peak during mid-
Defcember. Then follows a period of rapid decline of population to become
quite negligible when mature,

On radish L, er

Le., durirg early Decembe Zon
eak of : 1
January. Then ensues a per; , p Incidence during early

the decline of population is
The apical portion of the

_ p he va i 1
population there and a sub i i e o e
portion from the leayes of the same

further to the existing i
| population, These heno
of population on the apical : Tk

Population inflates in rapid stri radish plants and thus tl'fe
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ituati urs during the same period on
e 1 'n?e:l‘::lil:z: 1;‘;:‘::‘;;;;‘:0{ a higher order for a lon:er
e le'aveS- "][]'he m;:;l portion than on the leaves is due to the fa‘;;t ft at
du.l‘atlon onft Pi'nap lant provides better nourishment to the aphids o;a
this part .odtt;a: the leaves. The population on the leaves.l retac e;
lonfie;u?:rzﬂier to that at the apical growth region of the plant an
‘?:comes suitable for sustained feeding and turn yellow.

In spite of availability of both mustarcll and radlshd ?lz?ztgsurézg
the same period, the early occurrence of aphid on I?Justa; mdiSh .
preference of L. erpsimi to mustard plants. Acquisition o 1'at il iy
later during the same season is due to the fact that: by then l'lfllll a iy
gradually become unsuitable for growth of aph.rd pop}llatiox?s,h i xt
available food plant for the dispersing alates being radish which is still in
the vegetative or early reproductive phase of growth.

b ) Composition of popularion' during the crop season ( Figs, 2, 3 )—

L, erysimi breeds by parthenogenetic viviparity during the period
of its occurrence i.e., during the crop season in the plains of India.. Poly-
morphism is exhibited by the production of apterous and alate v1vipai‘a¢.
Dispersal and migration of aphids in general are accomplished by alates
particularly when such phenomena concern different individuals of the host
plants or the locality. Therefore, the dispersive propituousness of this
aphid can be visualised by analyses of population composition in colonies
during a certain period of time in a given locality. Such analyses may also
throw light on the effect of population density, growth phase of crop and
influence of the prevailing climatic factors on the population.

It was found that all through the period of aphid infestation the
percentage of population of small nymphs le., the first and second instar

nymphs predominated comprising more than 50% of the population.

On mustard the percentage of alatoid morphs were much lower
(1.5—6.5% ) than the apteroid ones ( B—

33% ) during the period from second
observation to seventh observation, Thereafter the percentage of alatoid
morphs gradually increased (6~18%) to dominate over that of the apteroid
ones ( 0-9% ) and during the last two observations this percentage ( 18%)
much surpassed the apteroid ones which in the last ubservation was wholly
composed of alate adults, The

pose population Composition of the first obser-
vation simulated more o less that of the last observation.
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On radish the percentage of j

from 5.5 % to 43 % within a fortnight
during the last observation i, e,

of this morph. The percentage

pteroid morphs gradually increased
and then decreased to about 2.5%
after 6 weeks from the maximum incidence

of the alatoid morphs revealed a somewhat
different trend from that of the apteroid morphs, It was found that

during the first week of incidence of aphid population on the leaves of this
crop it was 23 % which drastically decreased to only 3% after two weeks.
Again the share of the alatoid morphs showed an increasing trend to reach
the maximum of 42 % in the penultimate observation i. e, 5 weeks after
the lowest record. It should be noted here that during the first two
observations the alatoid morphs comprised alate viviparous females only.
This formed the inception of infestation on this crop by the immigrant
alates.

Inflorescence in radish started appearing during the third obser-
vation Concomitant observation on leaves and inlforescence revealed
that the apteroid morphs formed the maximum portion of the population,
that is, 31% in the first observation on inflorescence. This gradually decrea-
sed to only 6 % during the last observation. The proporiton of alatoid
morphs was of more or less reverse order in comparison wich the apteroid
morphs which to begin with was only 4 % and 21.5% after 4 weeks and
thereafter gradually decreased in the following two weeks to become
10 % in the last observation.

It appears from these observations that the dispersive force in
the environment is always there for L. erpsimi in so far as it relates to
cruciferous crops like mustard and radish. However, it should be noted
that initiation of population of this aphid on these crops is done by
immigrant alates. This speaks for itself as to the cause of relatively high
proportion of alatoid morphs during the early phase. The dispersive force
gradually increases with the growth of the population which culminates in
the widespread distribution of the aphid species on these crops wil:hin.a
very short period. It has been reported that the formation of alatoid
morphs is caused by the density of population in the colony. RaFtanlal
(1957) reported that any condition which leads to the re‘ductnon of
moisture content of the reproducing form inﬂuem?es producnoq of t.he
dlate morphs. In the present experiment analysis of' population with
regard to the morphs reveals that the population per unit area c.roused the
F"itical density within a short time after initiation of ipfestation by the
mmigrant alates in large numbersand laying of large nuraber of young
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ones. Feeding competitiveness of the young ones leads to the deart}, of
food supply and thus the fluid intake by the individuals is decrea,,ed.
With further build up of population the condition of food supply deterio.
rates. The scarcity of food and stress of moisture on the individyalg
cause increased production of alatoid morphs. This can be visualised from
the large share of alatoid morphs in the population in the crops irrespectiy,
of crop species or part of the same species of crop infested, During th,
remaining period of crop season the proportion of alatoid morphs remain,
not only high but gradually becomes higher. Slight decrease in the
proporiton of alatoid morphs during the last two observations was due to
the continuous depletion of population by the immigrant alates from the
crop during the period of crop maturity. At this stage of the crop sap
flow decreased resulting in deficient supply of food and fluid matter to
the aphids on them. Coupled with plant condition and effect of feeding
by the aphid on the plants, the environmental conditions caused dehydra.
tion of the aphids by transpiration as the temperature gradually rose and
reletive humidity decreased. It therefore appears that even if other
conditions are excluded from consideration, the heavy population, crop
maturity and climatic factors together contributed to the moisture stress
on the aphids to induce 2 part of the population on the crops considered
here to produce alate morphs. However, at the initial stage of population

growth it was more an effect of the density of population than moisture.
stress that induced formation of alate morphs.
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SEASONAL VARIATION IN THE MORPHOLOGY OF
Aphis gossypii Glover

D. K. Roy

Department of Zoology,
College of Basic Science and Humanities,

O.U AT
Bhubaneswer-7561 003

and
B. K. Behura

Department of Zoolegy, Utkal University,
Bhubaneswar-751 004.

ABSTRACT

Th2 morphology of alate and apterous virginoparae of Aphis
gossypii Glover reared on Solanum melongena during winter, spring and
rains of 1974-75 was studied by applying students ‘¢’ test. No significant
statistical variation is noticed in the ma2asurements +of either in the
apterae or in the alatas of different seasons. The length of hind
of spring and winter populations as well as length of body of winter
populations of apterae show superior significance over that of ihe alatae,
while in the populations of the rainy season, the length of the fore and
hind leg of alatae show superior significance over that of apterae.

INTRODUCTION 5

Aphis gossypii Glover exhibits great range of morphological varia-
tion even on the same host ( Behura, 1973).  Seasonal variation in
morphological structures like the total length of body, antenna, cauda,
cornicle and legs have been studied.

MAVYERIALS AND METHODS

Specimens of adults of alate virginoparae were collected on
the egg plant, Solanum melongena in Bhubaneswar in July, August, Septe-
mber, October, November and December of 1974 and January and February
of 1975. During summer 1. e, from March to June due to scarcity of
aphids in the field, sufficient specimens of both the morphs were not
available for study. Qur study therefore represents seasonal variation
in Spring ( February ), Rains (August) and winter (December). Ghovanlou
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s»(1974) has compared morphological variation in A4, gossppli taking into
consideration two host plants viz., cotton and pumpkin.

Bhubaneswar is situated in the eastern coastal area of India about
60 km away from Purion the sea coast. This is a hilly area devoid of
any important river beds in the vicinity. Primarily, four seasons are
observed here viz., summer, rains, winter and spring, The summer begins
from the middle of March to the middle of June, the rains commence
from the middle of June, and continues till the end of September, the
heaviest rainfall occurring in August. The winter spreads from the
beginning of October to the end of January the intensity of the mild
winter being felt from the second fortnight of December to the end of
first fortnight of January. Spring follows winter, beginning from February
- to the middle of March. The principal seasons and their corresponding
climatic conditions i. e., temperature and humidity for Bhubaneswar are
given in Table 1.

Tase 1

Temperature and humidity at Bhubaneswar during different
seasons ( 1974.75)

Range of Mean temp. Range of Mean

Seasons temp. in in humidity - humidity

0°C 0°C - In%- in %

Summer ( Mid. of March K}

to mid. of June 22.5 — 38.1 30.8 42-90 66 7

Rains ( Mid. of June

to September ) 26 - — 35,7 20.6 60-97 78.7

Winter ( October to '

January ) 17.5 — 30.0 23.2 51-98 68.7

Spring ( February to

Mid. of March ) 21.6 — 30.0 26.4 51-85 62.0

Specimens were collected in 70% alcohol and Lactic acid. Perma-
nent slides were prepared in balsam. Measurements of 15 apterae and

15 alatae for each month were taken into consideration for biometrical
studies, 4
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DATA AND ANALYSIS OF DATA
(a) Body . ;

Detailed meteorological data at Bhubaneswar during the period of
study are presented in Table 1. Measurements of specimens in different
seasons are set in Table 2. The total length of body in apterae in SPring,
rains and winter are respectively 1.2:2 mm, 1018 mm and 1.433 mm, but
in alatae the figures are respectively 1.075 mm, 1.194 mm and 1.188 mm,
Although maximum growth is apparently indicated in winter for boty,
morphs, no significance is indicated in students ‘t’ test. However
apterac show superior significance in winter population over alates ip
body length ( Figs. 1 3).

COMPARATIVE SEASONAL GROWTH IN APHIS GOSSYPI|
(ALATE ) DURING SPRING RAINS E.WINTER ON BRINJAL
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(b) Antenna length :

The antenna attains maximum growth ( 1.058 mm ) in aDtery,
fiu-rinﬁ winter and in alatae in spring ( 1.046 mm ), vet no significanc,
is indicated in any morph in the different seasons and between the two
morphs in any season.

(¢) Cauda :

The cauda attains maximum apparent growth ((0.139 mim ) i,
apterae during spring but in alatae during winter and spring ( 0.098 mm ).
Comparison of different morphs in the three seasons brings out no
significance.

(d) Cornicle :

In apterae length of cornicle attains maximum in spring
(0280 mm ) butin alates it is in rains ( 0,202 mm ). comparison does not
indicate statistical significance.

(e) Legs: ‘ X

(i) Fore leg—Maximum growth of fore.leg is observed during
winter in apterae ( 1.062 mm ) while in alatae the same occurs during
rains (1,166 ) mm. Alate population shows superior significance over
apterous forms during rains.

(ii) Mid leg—Maximum apparent growth in length of mid
leg is observed in apterae during winter ( 1.131 mm ) but in alatae the
same is attained during rains ( 1.137 mm ). No statistical significance
is indicated when comparison is made between the two morphs.

(iii) Hind leg—Maximum length of hind leg in apterae 1is
observed during winter ( 1.451 mm ), but in alatae the same is noticed
during rains ( 1.433 mm ). ‘t’ test indicates that population during rains
shows superior significance in alatae whereas spring and winter populations
show superior significance in apterae,

" Although winter is believed to be the best season for aphid
development in the plains, statistical analysis through students ‘t* test
does not bring out any statistical significance in Aphis gossypil on brinjal
in different seasons either in the alate or apterous virginoparae. The
length of -hind leg of spring and wintér populations as well as body length
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of winter l?opulations of apterae show superior significance over that of
alatae, while in the population of rainy season, the length of fore and
hind leg of alatae show superior significance over that of apterae.
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SEASONAL VARIATION IN THE POPULATION OF
Aphis gossypii, Glover ON BRINJAL,

Solanum melongena

D. K. Roy

Department of Zoology,
College ¢f Basic Scrence and Humanities
0. U, A, I, Bhubaneswar-3, '

and
B. K. Behura

Department of Zoology, Utkal University,
Bhubaneswar-751 004

ABSTRACT

The population of aphids per single brinjal leaf of 187 sq. om,
in winter was 1063 in spring 0.12, in summer 0.05 and in rains 4.20, 'L'he
population Was at its peak in November being 22.99 aphids/leaf. s

INTRODUCTION

The cotton aphid, 4phis gossypii Glover is extremely polyphagous
and occurs on a large number of host-plants ( Behura, 1963, 1965 ). Itis
2 “hot weather’ aphid and occurs almost throughout the year in Bhubane-
swar on brinjal ( Solanum melongena ).

Ullzh ( 1939-40 ) recorded that infestation of 4, gossypii reaches
irs peak in Delhi from February to April, Raja Rau ( 1954 ) repo.ted
that the population of this aphid species per average-sized brinjal leat
was highest in July, August and september, the counts being .101.2,
962 and 9L0 in number respectively, Uthamaswamy et al (1974)
made 2 resistance study in Okra plants to 4, gossppil, The highest
recorded population of aphids per leaf was 32, [smailoy et al (1974) stated
that in Azerbaidzhan Steppe area the aphid species is. comparatively
more populous on cotton, The population of 4. gossypil on brinjal in
different “seasons form the subject of the present investigations
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| MATERIALS AND METHODS3
Lay-out of plot ;

An experimental fi ;
gt NEEE1000 it A ey Bk
north-south direction. The field was loy elrllt;al dl'?a'rm ( .O. U A.T.)in
replications viz., Rep-I, Rep.lI, and Rep.e[[;)’ 1v1dfec'i into 3 rows .(or
row. Altogether there were 12 sitbilote c;:mpr:smg.4 sub-plots in a
Planting of brinjal seedlings were done four teiar; ',neasurmg‘B m X 3 m.
dates June 20, Augus es ina year i.e, on the

gust 6, September 11 and November 7, 1974

ap of 30-45 d e g ' so that a
gap ays was maintained in between two consequitive planting
On each occasion of planting 3 sub-plots were selcted P S
eplioatiohs. " Mour sck sits of ‘planti selcted at random from 3

_ plantings of brinjal seedlings ( about a
month old ) were done during the period 20-6-74 to 7-11.74. Fertilizers
like Nitrogen, phosphorous and potash @ 30 Kg: 20 Kg: 20 Kg/ ;cre
were added to soil in the experimental plot with 2-3 cart-loads of cowdung
manure before planting. The seeds of brinjal were separately sown in
a nursery bed. When the seedlings were a month or 30 days old with
2.3 leaves they were transplanted in each sub-plot. As such75 seedlings
were planted in 5 sub-plots, 25 plantsin each sub-plot with row to row
gap of 30 cm and plant to plant gap of 45 cm. Care was taken to irri-
gate the field properly and timely addition of chemical fertilizers like
C. A. N. ( Calcium-Ammonium-Nitrate ) was made when the plants were
about 1 ft (30 cm ) tall. Proper cleaning of the field and complete restri-
insecticide sprays were strictly observed throughout the
The planted sub-plots were labelled with dates
f brinjal grown in Orissa ( Panda, Moha-
le cluster variety was selected for this
pular one and is cultivated around

ction of use of
entire period of experiment.
of plantings. Of the 19 varieties O
patra and Sahu, 1971 ), Pusa purp

experiment, as tnis varietv is a po

the year.

Method of counting aphids :

Counting of aphid populations on brinjal plants was done in

y workers like Dash (1974),

accordance with the methods followed b ‘
Uthamaswamy ¢ al ( 1974 ) and Khan ( 1976 ). Five plants were selected
ions for taking weekly observations From

zach- plant 3 leaves were selcted, rl, one from bottom
whorl and one from the middle whorl of the plant. Likewise population
count of all stages of the aphid species ( viz. adult alate, T_dqlt a[;terous
and nymphs ) was done on 45 leaves comprising 15 plants split into 3 rows
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in the experimental plot. The observations were recorded from July
1974 to Junz, 1975. The mean number of aphids was calculated on ,
single average-sized brinjal leaf having a surfsce area of 187 sq. cm.
Likewise mean monthly aphid population was established by taking into
consideration observation recorded in the four weeks of the month at ap
interval of seven days. The brinjal plants remained alive for about ,
year and planting of seedlings was done on 4 occasions as a result of which

no difficulty was experienced in maintaining plants throughout the year
for recording observations,

DATA AND ANALYSIS OF DATA

The data are presented in Fig. 1. The months of September
through November showed the highest aphid infestation, th> count
being 14.62, 15.48 and 22.99 respectively, on a average leaf of 187 o
cm., the month of November showing the largest number 22.99, during

No. OF APHIDS/LEAF OF AREA 187 sq tm.

| Fig.1-HISTOGRAM OF POPULATION OF APHIDS (Aphis gossypt) On
g | BRINJAL DURING DIFFERENT MONTHS AT BHUBANESWAR
— (JuLY 1974 10 JUNE 1975)
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which the mean temperatyre show

ed 24.2°C, and 66% RH with 4 rainy
days. The mean wind velocity re

corded 5.4 km/hr and mean sunshine
8.4 hrs. In May-June the temperature stood at 31°32° C and no aphid

was noticed on the leaves of brinjal plants. From December the population

decli_ned "showing per single leaf 321 in December, 0.85 in January,
0.15 in February, 0.10 in March, 0,12 in April and 0 in may and June

When considered seasonwise aphid population on a single average-
sized brinjal leaf was 0.05 in summer, 4.20 in rains, 10.63 in winter and
0.12 in spring. The highest activities of 4, 80ssypii were recorded in
the last part of the rains and early part of winter. The suitability of

aphids for multiplication in order of seasons 1s winter, rains, spring
and summer.
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BIOMETRICAL STUDIES OF THE COTTON APHID,
APHIS GOSSYPII GLOVER WITH REGARD
TO THREE DIFFERENT HOST-PLANTS

B. K. Behura and M. Acharya

Posi-Graduate Department of Zoology
Utkal University, Bhubanesuar.

ABSTRACT

Biometrical data in respect of apterous viviparous partheno-
genetic forms of Aphis gosaypii Glover collected on three different host-
plants viz., Tridax procumbens, Solanum melongena and Helianthus annus
have been statistically analysed. Among the three host plantrs S.
melongena proved to be most suitable for ths growth of different
morphological characters of apterous forms in comparison with 7. procu-
mbens and H. annuus. Ratios of taxonomically important morphological
characters have beén worksd out for the three populations and it is
focund that length of coi'nicleflength of cauda in apterae shows remark-
able variation. : _

INTRODUCTION

In an earlier paper Behura efal(1975) studied the biometry of
the common polyphagous cotton aphid, 4phis gossypii Glover ~with regard
to three different host-plants viz., Tridaxz procumbens, Cocculus villosus and
Psidium guajava. In the present investigation similar studies have been
undertaken on the aphid species with regard to another set of three host-
plants viz., T, procumbens, Solanum melongena and Helianthus annuus.

MATERIALS AND METHODS

Adult apterous specimens of 4, gossypil were collected from
Tridaz procumbens, Solanum melongena and Helianthus annuus during
February 1977 at Bhubaneswar and the required measurements were
taken as described earlier by Behura et al ( 1976 ).

At a time the measurements of any particular morphological
character of 4, gossppli collected from two different host.plants were
subjected to ‘t’ test.
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From the significant characters the superiorly signi'fica‘n.t character,
were deduced. The plant which showed superiorly significant resy),

with regard to most of the morphological characters of the aphid specie,
was regarded as the most suitable one.

DATA AND ANALYSIS OF DATA

The measurements of different morphological characters of the
aphid populations on the three different host-plants, along with thei;
coefficient of variation are presented in Table 1. The calculated value of
‘t" for the three sets of host.plants are set in Table 2. Ratios of measure.
ments of taxonomically important characters of 4, gossypii on the three
host plants are givenin Table 3. The significantly superior characters

of apterous forms of A. gossypii in relation to the corresponding ones
on the three different hostplants are given in Table 4,

Studies of biometry of apterous forms of 4. gossypii belonging
to three different populations and collected on three -different host plants,
viz., T, procumbens, S, melongena and H,annuus show that the host plant
plays an important role in influencing the size of different morphological
characters of the aphid species and that S. melongena is undoub

tedly its
most suitable host plant among the three plants. '

.,

If a gradation of host plants under study is made for apterae of
4, gossypii on the basis of host suitability, the result stands

thus—

S, melongena > T, procumbens > H, unnuus,

Ratios of characters of taxonomi
for all the three populations of A, gossypli on the three different host.

planfs and compared among themselves, [t is observed that length of
cornicle/length of cauda in apterae show remarkable variation,

¢ importance were worked out

Itl'smteresting to rote that no superiorly significant characters
are found in apterous

are fou 'populations of A, gossypii on Helianthus annuus
indicating thereby that it may be a secondary host,
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Tasz 2
ters of adult apterous virginoparae

ted on Tridax procumbens,
d Helianthus annuys

of Aphis gossppii Glover, collec
Solanum melongena 35,

9

Cﬂl‘cl.zlated value of ‘t' at 5% proba-
| lg?. R, o= bility and 38 degree of freedom
obse -procumbens T.procumbens 8,melongena
s-"‘:;gggena H :;lr(tluua H -
—. . . annuus
L. Body length 1.054 7.04 8.7469%
9. Breadth of body 0.9174 5.2137% 6.7027 %
3, Breadth of head — . D.2665% 1.6597
4, Length of rostrum Seg I+II 4,9431 10.3788% 5.655%
5. Length of rostrum Seg III — 0.7656% 8.7412%
6. Length of rostrum Seg IV — 4.8756% 0.0005
7. Total length of rostrum 4.1666% 2.9994% 1.7507
8. Length of antenna Seg I 4.8756% — 5.6369#%
8. 58 I1 4.8756% - 0.7656%
0. i III 3,3381% 5.3172% 4.972%
n 5 1A% 1.9402 7.9596% 1.3612%
2, N v 4.7292% 6.5910%  5.0774%
s . . Vibase  3.3456w — 3.7537%
E ., . VI flag $.8230% 6,0707% 14.5499+%
I5. Total length of antenna 1.0765 S.5857% 10.4448*%
16. Length of fore leg coxa - - -
n ,» trochanter = e -
B . femur 2.6167% 4.4159% 5.878%
. ,, tibia 2.2782% 8.2595% 8.9357«
a ,, tarsus | - pores —
4, ” ,, tarsus Il - o -
2,

» Claw -
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Table 2~—( Contd, )
Significant test of morphological characters of adult apterous virginopatae

of Aphis gossypil Glover, collected on T'ridax procumbens,

Solanuw melongena and Hellanthue anmuus,

—

Calculated value of ‘t' at 5% proba.
bility and 38 degree of freedom

?’i Characters T, procumbens T, procumbens S,melongey,
S,mc?gngma H. ::nduus H. aar:'c‘imm
23, Total length of foreleg 2,0890% 6.2111% 7.7873%
24, Length of midleg coxa — — —
. YRR, ,» trochanter e Wy pde
26. o ,, femur 3.988Ew 3.2954% 8.640%
- A ,, tibia ~ 3.0676% 9,9933% 8.1430%
28. Length of midleg tarsus I - — -
29, S ,»  tarsus II — — —
»n ., s claw -_ — -
31. Total length of midleg 2.5852% 8.2146% 0.6143%
32. Length of hindleg coxa — 5.6369% 5.0403%
x. . S ,,  trochanter 0.0006 —_— 8.74.2%
o, ,  femur 2.813;% 2.7777% 6,6805%
35. ’ »  tibia 2.6971% 5.4411% 8.7%
». ,  tarsus | - - -
. o s  tarsus II — — —
B L, ,  claw - — —
39, Total length of hindleg 2.6512% 4.5632% 7.5342%
40, Length of cauda — 3.2050% 2.4183%
41. Length of cornicle 21238%  1LG262%  6.8104

+ Significant
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e .

TasLe 3

Mean ratios of measurements of taxonomically important characters of
apterous viviparous. parthenogenetic forms of Aphis gossypii Glover
on three different host-plants,

No. , - _ ) .
of Characters T, procumbens S, melongena H ,annuus
Ns,_ ' O t %'
E 1. Length of antennal
: Seg. IV [ ant. Seg. III 0.733 0.666 0,666
| 2. Length of 8
._" ant. Seg. V [ ant. Seg, III 0.666 0.666 0.666-
3. Length of ant. Seg. VI base |
ant. Seg. III : 0.4 0.388 0.5
4. Length of ant. Seg, VI (flag) |
ant. Seg. III e 1.166 1.083
5. Length of cornicle |
ant. Seg. III 1.4 1.055 1.083
6. Length of cauda |
ant. Seg. III 0.6 0.5 0.666
7. Length of antenna |
Length of body 0.681 0.684 0.643
8. Length cornicle | =
Legth of cauda 2.333 2.111 1.625

9. Length of cornicle |
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Tasiz 4
Statement of most significant characters of apterous viviparous
parthenogenetic forms of 4phis gossppil Glover collected
on three different host-plants.

Bl T~
of Tridax procumbens Solanum melengena Helianthys ann,
obs. -

1. Length of body 1. Breadth of body
2. Breadth of head 2. Rostral Seg I + II \
3. Rostral Seg III 3. Ant. Seg I
4. Rostral Seg IV 4, Ant, Seg 1l
5. Total length of rostrum 5, Ant, Seg [II
6. Length of foreleg fumur 6, Ant, Seg IV
7. Length of cauda 7. Ant.Seg V
8. Length of cornicle 8. Ant. Seg VI ( base )
9. Ant. Seg VI (flag)
10. Total length af antenna
11. Length of foreleg : tibia
12. Total length of foreleg
13. ILength of midleg : femur
14, Length of midleg tibia
15, Total length of midleg
16. Length of hindleg : coxa
17. Length of hindleg trochanter
18. Total length of hindleg
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I. ZOOGEOGRAPHY

APHIDOIDEA OF THE INDIAN REGION

A. K. Ghosh

Zoelogical Survey of India
87, Jawaharlal Nehru Road, Oaleutta.700016

ABSTRACT

A high percentage of endemism is noted in the aphid fauna of
India varying between 33% ( Aphidinae ) and %0% ( Anoeciinae ). About 20%
of the genera and 50% of the total species are endemic.

INTRODUCTION

Aphidoidea of the Indian region presents some distinctive fea-
tures. A total of nearly seven hundred species belonging to 208 genera
are now known from the region. Considering the known world fauna,
the Indian region is having more than 10% of the species and nearly 40%
of the known genera. For a predominantly tropical country in the Oriental
region, this figure appears to be rather surprisingly high but, an analysis
of available records indicates that the major faunal elements are
represented in the temperate areas of the Himalayas and its entire foot
hills, extending from Kashmir Himalaya to Eastern Himalaya, through
Punjab, Kumaon and Nepal, the great plains, central high lands, and
peninsular plateaus offer very minor portion of the total fauna. Aphids
being an obligatory group of phytophagous insects, the great floral diver-
sity in the Northern mountains could be regarded as the major decisive
factor in the distribution of the Indian aphid fauna.

Out of the three families of Aphidoidea, Phylloxeridae is unknown

from the region. An account of Aphididae and Adelgidae is given in the
present paper.



SUBFAMILY LACHNINAE

Three tribes Cinarini, Lachnini and Tramini are representeq by
14 genera. Of these, Cinara Curtis represents the largest genus in 4 £y
as the number of species are concerneds Out of these 14 genera, thre,
genera, Indocinara Ghosh et. al., Pseudessigella Hille Ris Lambers anq
Pyrolachnus Hille Ris Lambers and Basu, are endemic in origin, A tota
of 36 species and sub-species is known, of which 24 species and 2 sub,
species are endemic in origin; of the rest, 6 species are known from EaStern
Palacarctic region and the rest from wider areas of Palaearctic regiop
except thumbergii Wilson, The host plants of Indian Lachnids include
Coniferae, Compositae, Fagaceae, Rosaceae, Salicaceae etc.

SUBFAMILY CHAITOPHORINAE

Two tribes, Chaitophorini and Siphini are represented by 4 exo;,
genera of which only one genus Sipha Passerini and a single species 8, R,
maydis is known under Siphini. Both Chaitophorus Koch and Periphyilys
van der Hoeven are well represented, having 10 species and 7 species
respectively. Qut of a total of 20 species under the subfamily, 14 species
are endemic in origin and of the remaining species, 5 species are Western
Palaearctic in origin and one is known only from the Eastern Palaearctic
region. The host plants of Chaitophorinie in the region include Acera.
ceae, Hippocastaneaceae, Salicaceae, Graminae etc,

SUBFAMILY DREPANOSIPHINAE Y

Two tribes Drepanosiphini and Saltusaphidini are represented
by 32 genera and 44 species, of which Saltusaphis scripus Theobald is the
only spzcies known grom Saltusaphidini, Most of the genera are repre-
sented by one or two species, except I'inocallis Matsumura which has
4 different species. Nine genera and all but eight species are endemic
in origin, while almost all of the rest are known from Eastern Palaearctic
region, except Saltusaphis scripus Theobald. The host plants of Drepano-
siphinae include Graminae, Betulaceae, Fagaceae, Leguminosae, Juglanda-
ceae, Rosaceae and bamboos. Alnus, Betula, Prunus, Quercus act as the
most favoured host plant genera in the region.

SUBFAMILY PTEROCOMMATINAR

Only one species of Pterocomma from Populus is known under
the subfamily. Two predominant genera Plocamaphis Qestund and
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i1 SUBFAMILY APHIDINAE .

~ About 100 fehera are répreseded i this sublamily in the
Indian region OilvahICh 15 are” endemic in origin. " A total of mote than
431 s‘peCIE‘:S are now t‘Zﬂ()wn tOfrb'c'cu’r,""reﬁr'é’sent.ing"nore han 50%.‘o'f‘tﬂé
t_otal aphfd fauna of the reg'lio'nh ahd alatge ?nufﬁl')er- of éhe‘é&"t‘i‘?z )":ii";“:
endemic lD.OTigifl: ‘most of the remaining genera and species ‘aré khowh
from Palacarctic region, but ’__som'e genera like ARkaia Taléahashi. Eomyals
Takahashi: Eumyzus Takah_‘a’shi, "'Mif_.sumurajh“ séi{.}ma&m:‘ MetapHoroddn
Takahashi are typically Eastefn Palaeatctic, while others like Micromyzus
van der Goot, Myzaphis van * der Goot,' etc., are Oriental in’ origin.
Numerous host plants belonging to Graminae

D osilaebogimoll s

: and dicots have been recorded
in the region, specially fora number of well-known polyphagous species
of Aphidinae. S e .
SUBFAMILY GREENIDEINAE 2
‘Two tribes, Greenidéini and Cervaphidini are represented by
12 genera (6 + 6) and by a total of 77 spacies,  majority of which belong
to Greenideini.  As the entiré group is restricted to South East Asian
region, most of the species, till‘proper sutveys were made in the regioh
from 1960’s onwards, were known from Japan, China, Formosa, Thailand
and Malaya. The species-group inthe Indian region showsa very high
degree of endemicity ( nearly 75% ), while most of genera excepting two,
are exotic. Most species are known form Eastern Himalaya, infesting
plants of Fagaceae, besides other dicot trees. Some of the genera e. g,,
Anomalosiphum T akahashi, Allotrichosiphum Takahashi which were so for
monotypic, are represented in the region by a second species which is

endemic in origin,
SUBFAMILY ANOECIINAE

Two tribes, Aiceonini and Anoeciini are represented by 3 genera,
two of which are Eastern Palaearctic in origin, while the third An?ecia
Baker is widely distributed over Nearctic, Pal:a_earc}tif: and other regions.
A total of 10 species, 9 of which are endemic inorgin, are known from
the region; majority of the species of 4iceona are known from hasrrhote

while those of Anoecia are known from roots of Graminae,
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SUBFAMILY HORMAPHIDINAE

i is represented by 9 genera of which two viz,
m?:r:.b;:oz‘homn:. Pal and Raychaudhuri, and F seudoregm,
Buckton are endemic in origin and the tribe Cerataphidini is representeq
by 12 genera of which two viz., Indonipponaphis Ghosh and Raychaudhy,;
and Homipodaphis David er al are endemic; most of tl?e ot'her genera iy,
both the tribes are well-known in the Eastern Palaearctic region. A toty)
of 30 species is known of which 18 are endemic and are mostly knowp
from Eastern Himalayan region. Some genera like Euthoraca:aam Tl?ahashi
and Nipponaphis Pergande are represented only by endemic species, I
general, members of Hormaphidinae are mostly known from ba;:nboo,
and plants of Fagaceae, Lauraceae etc. It may be noted that primary
hosts (e, g. Styraz, Distplium) of many species which are heteroecioys
elsewhere are unknown in the region and the species appear to lead
anholocyclic monoecious cycle in the region.

SUBFAMILY PEMPHIGINAE

Three tribes viz., Pemphigini, Eriosomatini and Fordini are repre.
sented by 20 genera and 52 species of which 4 genera and 31 species are
endemic in origin. The species group include some of the otherwise
widely known species of the genera Asiphonella Passerini, Briosoma Leach,
@eoica Hart, Pemphigus Hartig, Tetraneura Hartig, etc. Members of Pemp-
higinae are known to alternate between Populus, Ulmus, Pistacia and roots
of dicots, angiosperms, conifers and Graminae; in the region, however,
most of the species are known either from the galls of first named group
of plants or from roots of second named group of plants indicating that
at least some of the species have switched over to anholocyclic monoecious
cycle, as has been observed in Hormaphidinae.

FAMILY ADELGIDAE

The family Adelgidae is represented by 3 genera only viz., Adelges
Vallot, Aphrastasio Borner (now regarded as a subgenus of 4delgas by
Eastop & Hille Ris Lambers, 1976 ) and Pineus Shimer 1869. Members
of Adelgidae are known to be taxonomically a difficult group. Primary
bost of heteroecious adelgids, is Picea and secondary hosts include only
Coniferae. Two species, Adelges ( Dreyfusia ) joshi  Schneider—Orelli
and Schneider and 4delges (D) knuchelli Schneider—Orelli & Schneider are
known from Abies in the Northwestern Himalaya; 4 phrastisea tuniticta Prey
is represented in collections of British Museum from Indian region from




brmunoniana: 4
::;‘I;, and P 'WMJ;‘H?('WJ:; )P::.“ :."" I2 ( Maskell ) from Pinus roz.
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DIBCUSSION

Some salient features become apparent from the foregoing study
on aphids of the Indian region. In some groups like Pterocommatinae,
the fauna appears to be very insignificant in relation to world fauna
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{only 0.2%) while in others it may be a<~Righ as 66% as in Greenideipae'
which is however a South East @sian Group, However, 1n the subfamili,,
which " Bate a ' muth widet istiibution” range, Tike Lachninse (10},
diifbﬁﬁbriﬁae" (13%Y, Dret ‘Qr}osiplﬁinae1:§ iQ?é',). IAPB@“,““? (17%) anq
l’éﬁ-p\:@nae ( 1'5%75. the _i‘ébre'séntqtioh‘ appears to be fairly oq the highe,
Gide (‘Table 1), In subfamilies’ Anoeciinae and Hormaphidinae, map,
genera are predominantly Eastern Palacarctic in origin and distributiop,
and assuch occurrence of about. 20-25% of the world's, species may be we]|
explained ( Table 2). ' e R J

S
¥

e ‘\__.“," , ,./ HATFS T
'i o 9 Tasin 1 R '
¢ Number of genéra, species and percentage of endemism
in Indian Aphidoidea
( Figures upto 1978 ) “.
Total  No. of Total “ No.of
Family Aphididae number of endemic % number of endemic = 9
genera genera species species

_Lachninae 14 3 14 36 24 66
Chaitophorinae 4 R e I ;{0
Drepanosiphinae 32 S 28 e 36 83
Pterocommatinae 1 0 0 1 1 100
Aphidinae 9 g0 15 #1 | 12 i
Greenideinae 12 2 17 7. 7 55 71
Anoeciinae et 0l - o g
Hormaphidinae 21 4 20 39 18 45
Pemphiginae 20 4 20 52 3t 0
Family adelgidae

Pineni 1 0 0 3 0 0
Adelgini 1 0 ¢+ O 3 2 66

Total 208 2 it ot e e
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Majority of the aphid species of the region are known to occ
in the Northern ( Northeast, Northcentral, Northwest ) temperate Tegion
which offer very favourable ecological conditions in terms of biotic ang
abiotic factors. A very high ratio of species to genera ( little overl:3,

could be noted as also extremely high percentage of endemism; this latte,
fact is interesting specially when even in the subfamily Lachninae
Drepanosiphinae endemic species are seen to form more than 66-759%, o
the total fauna, Floral abundance and other temperate ecological cond;,
tions in the hills may be regarded asimportant contributing factors i,
the origin of Indian fauna.

The change of life cycle from holocyclic to anholocyclic ang
heteroecious to monoecious pattern may be noted in the members of many
of the well-known groups like Lachninae, Chaitophorinae, Drepanosiphinae,
Greenideinae, ( holocyclic elsewhere ) or Anoeciinae, Aphidinae, Horma.
phidinae and Pemphiginae, ( heteroecious elsewhere ). A high percentage
of polyphagism with suppression of polymorphism has also been noted
In many species of the family. A trend in acquisition of new hosts,

possitly to substantiate the loss of primary host in the heteroecious cycle
could also be noted, !

However, sufficient study on the biology of most of the species
which is lacking at present, may ultimately lead to some different picture,
specially in the groups like Pemphiginae or Hormaphidinae. Suppression
of sexual forms and multiplication by continuous parthenogenetic mode
of reproduction has been accepted as a fact in the aphid life-cycle in the
region, but unless the role of sexual forms which have so far been recorded,
are fully understood, nothing conclusive can be arrived at. ?

The tremendous extension of our knowledge of the aphid fauna
of thejregion in 1960%s, and 1970's through extensive surveys, has contri-
buted much to our understanding of the fauna of India and presently a
similar trend emphasizing the biological studies of the aphids of the
region is becoming essential to-clear a number of unsolved taxonomic
problems and to have'a precisz idea about the mode of life cycle, role
of sexual forms and other associated riddles.
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ABSTRACT

Onehundredten species of aphids belonging to '55 genera occy,
on 8 species of plants of 48 genera in Garhwal Himalaya. Sevey
species occur on roots of plants. Fortysix species are endemic.

INTRODUCTION

Systematic aphidological studies in North-West [ndia parti
cularly of Garhwal Himalaya have been made with a view to explore the
aphid fauna of the area. Although some studies have been made on the
aphids of the lower altitudes of the area, such as, Dehradun 2nd Mussoorie
by ‘Buckton (1893, '96), David (1969 ), David etal (1968 ), Chakra.
barti and Maity (1978 ), no comprehensive account of the aphid fauna
and its probable origin, distribution and host-plant association is available.

Garhwal Himalaya of Uttar Pradesh is bounded on the north by
Tibet, on the east by Kumaon, on the south by Gangetic plains and on
the west by Himachal Pradesh. It lies between north latitude 29° 26'-15"
and 31°.5'-30" and between east longitude 78°-18'-45" and 80°.8'.0" ( Atkin.
son, 1973). The temperature ranges from—15°C to about 30°C ( at the
lower Terai elevations). The annual rainfall varies from 1564 mm to
2840 mm, This area, thus offers climatological variations with a rich
floral assemblage. The area has been classified into tropical, sub-tropical,
temperate and alpine zones, extending from the lower Terai vegetation to
the snow line and beyond ( Mani, 1973 ).

Six surveys have been undertaken in different regions of Garhwal
Himalaya during summer ( May to July ) and winter ( October to Dece-
mber ) since 1975, in areas shown in the map between the altitude 500 m
to 4,500 metres. The main survey localities so far covered are Dehradun
(¢ 500 m ), Mussoorie (¢2004 m), Tehri (¢ 2649 m ), Guptakashi ( ¢ 1652
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m ), Trijuginarayan (¢ 2215 m ), Sonprayag (c 1700 m ), Gourikund
(c 1981 m), Rambara (¢ 2743 m ), Kedarnath .( ¢ 3584 m), Joshimau,
(¢ 1875 m ), Gobindaghat (c 1828 m ), Ghangaria (¢ 3798 m ), Hemkund
(¢ 4500 m ), Valley of Flowers (¢ 3962 m ), Badrinath (¢ 3133 m ) et

As aresult of the surveys, 110 species of aphiqs distributed OVey
55 genera are now known from the atea and this constitutes aboyt 17
of the total Indian aphid fauna.

ORIGIN AND DISTRIBUTION

As already stated, so far, 110 species and subspecies of aphid,
under 55 genera distributed over 7 subfamilies have been collected from
8 species of host plante.  When an attempt is made to correlate the
percentage of distribution of the species under study with the existing
world species ( as reported by Eastop and van Emden, 1972), it appears
that aphids of Garhwal Himalaya constitute about 3% of the total species
known from the world; in some groups ( Anoeciinae and Aphidinae ) the
percentage may be favourably compared with world percentage, while
in others it is higher (Greenideinae and Pemphiginae ) or lower ('Callj.
Pterinae, Hormaphidinae and Lachninae ) than the world percentage.

Further, with relation to the total Indian aphid fauna ( Ghosh,
1975, 78 ), it appears that the percentage composition in the subfamilies
Aphidinae, Greenideinae, Hormaphidinae and Lachninae recorded in
this Himalayan region is favourably comparable, while in Callipterinae

and Pemphiginae it seems to be of higher percentage and in‘Anoeciinae
the percentage appears remarkably low ( Table 1),

Of tbe 110 species known from Garhwal Himalaya, 46 species
constituting 41.8% are endemic in origin, of the remaining 64 exotic
species 30% are Palaearctic, 3.6% Ethiopian, 11% Oriental, 4.5% Malayan,
7.3% Nearctic and 0.9% are Australian in origin. As regards the
distribution of these 110 species in India, 18 are found in North-East
India, 24 in North-West India ( other than Garhwal Himalaya ), one in
South India, while 14 are common to the three above mentioned territo-
ries; besides, 41 species are common to both North-East and North-West
India and the remaining 12 species are found only in Garhwal Himalaya,

amongst which one species, Drepanosiphum oregonensis Granovsky, is new
to India.
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Tamz 1
Comparative studies of aphid species under different subfamilies
From . From
all over world From India Garhwal Himalaya
Number '  Number r;:tir Number :oot:ler
EAndeciing % 09 9 13 1 0.9
Aphidimae 2277 61.7 404 62.3 66 60.0
*Callipteninae 335 135 &0 93 13 118
Greenidemae 33 2.3 &3 10,5 11 10.0
Hormaphidinze 160 43 37 5.7 - 3.6
Lachninae 35 2.1 33 5.0 5 45
Pemphiginae 267 72 37 5.7 10 9.0
Total 3695 643 110

*® Calliprerinae isTused after Higuchi ( 1972 ).
STRATIGRAPHIC DISTRIBUTION

Collection localities in Garhwal Himalaya can be considered
under 4 strata viz.,

Stratum 1 localities between 500 — 1500 metres
Stratum 2 localities between 1501 — 2500 metres
Stratum 3 localities between 2051 — 3500 metres
Stratum 4 localities between 3501 — 4500 metres

Table 2 shows the percentage of genera and species occurring in
each stratum. It becomes evident that the subfamily Aphidinae is predo-
minant in all the strata, and strata 2and 3 offer higher number of genera
and species while the number appears to be lower in the stratum 4.

Subfamily Anceciinze : Very poorly represented and found only
In stratum 2 ( Table 2). Only 1 species under one genus has been
collected from the area under study.
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Subfamily Aphidinae Appears to be the
the strata and amongst the other subfamilies as
percentage of genera and species is found in
stratum 2.

largest group in all
well; the highest
stratum 1 and the lowest in

Subfamily Callipterinae : Found in all strata and the magximum

percentage occursin stratum 4. It appears that the percentage gradually
increases with the increase of altitude, and the climatic areas located

between the ﬂlﬁtu_de .35&] to 4500 metres provide the most favourable
conditions for the distribution of Callipterinae.

S“bff*m“? G:.'eenideinae: Highest percentage of genera is noted
in stratum 3, while highest percentage of species is recorded in stratum 2,

No species of this group has been recorded from stratum 1, perhaps due to
the lack of host plant families at lower altitude.

Subfamily Hormaphidinae : Very poorly represented; only four
species of 4 different genera are known, of which the maximum number
of genera and species are found in stratum 1, and with increasing altitude
the number decreases gradually; no species is recorded {from stratum 4,

Subfamily Lachninae ! Found only in strata 2 and 3 in low
percentage indicating that the group prefers cooler region between
¢ 2000 m and c 3500 m, where the favourable host plant, mainly Quercus
spp., are abundant.

Subfamily Pemphiginae: Occurs in all strata appearing in abun.
dant number in stratum 2 ( however, highest percentage of distribution is
found in stratum 1) and with increasing altitude the number of species
and genera gradually decreases.

HOST-PLANT ASSOCIATION

Host.plants of aphid fauna in the region belong to 82 species
under 48 genera distributed over 31 plant families. Most of the aphids
appear to be host-specific but a few species shows a wide host-plant range.
Table 3 indicates that plants of 11 families harbour the maximum number
of aphid species and of these host-plant families, those of Compositae
and Graminae appear to be the more favoured hosts than the others.
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%0
Tapiz 3
Family of host-plant Number of aphid species

Betulacae ,6
Compositae v
Fagaceae 12
Graminae 20
Juglandaceae 2
Rosaceae 12
Rubiaceae 4
Sapindaceae 7
Salicaceae 7
Solanaceae 8
Polygonaceae 3

Total 108

Aphids of the subfamily Aphidinae is the most predominang
group on major economic crops in the area ( cereal crops, Pulses
spices, narcotic, ornamental plants and vegeatables ), while the fibre crop,
are infested by the members of Hormaphidinae and the forest tree,
mainly by the members of other subfamilies. '
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VERTICAL DISTRIBUTION OF APHIDS
OF MANIPUR

D. Raychaudhury, T. K. Singh, S. K. Das
and D. N. Raychaudhuri

Entomology Laboratory, Department of Zoology,

University of Calcutta,
O aleutta=700 019

INTRODUCTION

Manipur lies on the northeast corner of India be'tween 23".83° and
25.68°N latitude and 93.05° and 94.78°E longitude and is comprised of 5
districts, north, south, east, west and central. The total area of the state
is about 22,356 sq. kilometres of which about 20,000 sq. kilometres form
the hilly tracts. In the hilly region the altitude varies from nearly 300
metres to 3,050 metres. The state is marked by a natural lake covering an
area of about 60 sq. kilomitres.

The climate of Manipur is salubrious. The different elevations in
the state admit variation in temperature and relative humidity. However,
temperature and relative humidity of the state usually vary from 0.5°C to
3R.5°C and 67% to 74% respectively. The mean annual rainfall for the
valley has been estimated at about 1413 mm.

The aphidological survey undertaken in the state have resulted in
the collection of 156 species from 55 localities situated in altitudes ranging
between 300 and 2400 metres, These aphids have been found to be distri.
buted over seven subfamilies, viz., Anoeciinae, Aphidinae, Callipterinaes,
Greendeinae, Hormaphidinae, Lachininae and Pemphiginae.

The overall picture of stratigraphic distibution of aphids in the
area of survey shows that the stratum 300—600 metres is poor in aphid
representation while maximum concentration of aphids could be observed
in the stratum- 601—1200 metres ( Table 2 ) and this is mostly because of
the concentration of the members of the subfamily Aphidinae as well as the
number of host plant species exploited by them. It is also observed that

* After Higuchi (1972),
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the numbers of Anoeciinae, Callipterinze, Lachninse and Pemphiginae
could not be found in the lowest stratum i €., 300—600 metres. Moreover,
the first named subfamily could not be recorded from the highest stratum,
18012400 metres. Callipterine and lachnine aphids exhibit preference
for higher altitudinal strata since the number is highest in the stratum
1£01==2400 metres even though fewer examples’ could be found in strata
ranging between 601—1800 metres, Consideration of the number of host
plant species infested by these insects reveals that they are slightly
more frequent in the highest stratum e., 1801 —2400 metres. Likewise
concentration of greenidine and hormaphidine aphids is maximum in the
stratum extending from 1201 to 1800 metres. Pemphigine aphids are
equally distributed in the different strata above 300—600 metres irrespec-

tive of the number of host plantspecies exploited by them in different
strata. .

MATERIALS AND METHODS

The area under the present study having localities of varying
altitudes has been divided into 4 altitudinal strata, viz., stratum 1: 300—600
metres, stratum 2 : 600—1200 metres, stratum 3 : 1201—1800 metres and
stratum 4: 1801—2400 metres,  Aphid specimens were collected from
different localities ( vide map ) of each of these strata at regular intervals
{ bimonthly ) through regular trips,

During each collection trip detailed information on (1) species
and family of host plants infested, (2 ) nature of aphid infestation and
(3) organisms associated with aphids were collected as carefully as
possible,

RESULTS AND DISCUSSION

From the area of the present study which forms a part of the
northen fringe of Oriental region and is close to Palacarctic region, 156
species of aphids distributed over 86 genera under 7 subfamilies ( Table 1)
could be recorded. This indicates that the aphid fauna here is represented
from all the subfamilfes of Aphididae,

Vertical distribution of these aphids ( Table 1) is discussed below
at subfamily level.

Anoecinae : The subfamily is represented by only 2 species in
this region ( Table 1), It is interesting to note that these 2 species have
a rather restricted distribution in localities situated between 601 and
1800 metres.
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Members of this subfamily form the major bulk of
Though ubiquitous in the area yet, this
Maximum number of species under this subfamily

Aphidinae :
aphid fauna of the region. They have been found to occur all throughout

the area of the present study,
sub-family also exhibits some preference with regard to its prevalence in

different altitudes.
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could be fecorded in localities lying betwecn altitudes 601 and 1200 m.,
while minimum number of species coull be found in stratum 1, i e.. 300-
600 m. The number of species available in the stratum 3, i e., 1201

1800rm and stratum 4, i, e,, 1801-2400m though less than that obtained

in the stratum 2, i. e., 600 and 1200 m, is much higher than that in stratum
L i e 300600 m, an that in s

[t appears that the localities
metres afford the most congenial cond

this group in respect of number of specie

situated between 600 and 1200

ition for the preponderance of
Se

C.'alliprerif!ac : The species belonging to this subfamily could be
recorded in localities above 600 metres and they were found to be slightly
more prevalent at stratum 4, i.e., 1800 and 2400 metres. The somewhat
restrictive occurrence of the members of this subfamily in comparatively
high altitude areas and its complete absence jn localities belew 600 metres
leads one to think that comparatively cooler climate available in high
altitude areas is preferred by the members of this subfamily.

Greenideinae : Like the members of the subfamily Aphidinae

the species belonging to this subfamily though could be recorded from
all the altitudinal strata, were more predominant in localities situated
between 1200 and 1800 m i. e., stratum 3. The minimum number of species
were found in the lowest stratum i. e, 300 and 600 m as was also the case
with the members of the subfamily Aphidinae. From the pattern of
distribution of the greenideine aphids occurring in different altitudinal
strata the preferential climatological conditions of these aphids appear to
be intermediate between those of Aphidinae and C:llipterinae.

~

Hormaphidinae : The pattern of distribution of the members of
this group in different altitudinal strata follows more or less the same
trend as observed in case of Greenideinae.

Lachninae : This suhfamily is poorly represented. The pattern
of distribution of the species in different altitudinal strata also follows a
trend similar to that of Anoeciinae. The species under this subfamily

could be obtained only from localities situated between 600 and 2400
metres,

Pemphiginae ; Pemphiginae is represented by 9 species in the area
of the present study. These were collected from localities lying between
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600 and 2400 m. The occurrence of this subfamily in g:liﬁer'ent al'timdina]
strata conforms with the distribution pattern of Callipterimie i e., they
are non-existent in low altitude areas ( 300-600 m ). .

Tamz 1

Number of aphid species at different altitudinal
strata in Manipur state

Total No. of species at different strata o

Sy e T 300600m 60L1200m 120L.1800m 180124,

o
Anoeciinae 2(2x — 2 1 =
Aphidinae 90 (45) 3 69 46 30
Callipterinae 11(8) — 5 5 6
Greenideinae 25 (10) 5 11 18 7
Hormaphidinae 14 (11) 3 - 10 3
Lachninae 5(4) - 3 2 5
Pemphiginae 9(6) — 4 4 4
Total 156 (86) 17 103 86 .5

* Figures within parenthesis indicate number of genera.

It bhas earlier been stated that the maximum number of species
under Aphidinae, Greenideinae and Hormaphidinae, and Lachninae and
Callipterinae were found in altitudinal strata 601-1200, 1201-1800 and
18012400 metres respectively, A positive correlation between the
number of aphid species available in a stratum and the number of plant
species exploited by them has not always been obtained ( Table2).
However, in some cases ( viz., Aphidinae, Lachninae ) such correlation is
not difﬁcu‘lt to be achieved. It has been pointed out before that the

appears that stratum 2 extending from

601 to 1200 m ' is most congenial for the members of Aphidinae from
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the view point of availability of host plants, Ineldentally, tor Greenige,
nae the stratum for species abundance extends from 1201 to 1800
where the number of host plant species for this group of aphids is alg,
substantially high though not highest. The same also holds good fq
Hormaphidinae.

Vertical distribution of the aphids in Manipur as discussed is i,
agreement with the findings of Ghosh and Raychaudhurt (1977) |,
respect of aphids occurring in Darjecling districc of West Bengal ang
Sikkim, :

Preponderance of both aphid species and their host plants ina
particu'ar altitudinal stratum strongly support that favourable biotic
conditions are essential for aphid abundance.
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ABSTRACT

Subfamilywise breakup of aphid sexuales of
givon. Males of 5 species/subspecies, viz., Cinara ableticola tenuipes Chakra-
parti and Ghosh, Impatientinum impatiense dalhouslens|s Verma, Masonaphis
( Neomasonaphis ) Inulae Ghosh and Raychaudhuri, Takecallis affinis sp. nov.
" and Tinocalloides montanus Basu; and oviparae of 5 species/subspecies viz,,
Amphicercidus Indicus David et al.,, Cavarlella nigra Basu,, Eutrichosiphum
( Paratrichosiphum ) alnicola Basu, /ndocinara hottesis Ghosh ef al. and Take-
callis affinis 8p. nov. are hitherto reported for the first time.

Himachal Pradesh is

INTRODUCTION

Under the diverse climatic conditions prevailing in India, the
aphids reproduce generally by parthenogenetic viviparae and sexual forms
have been recorded in a very few cases. About 716 species of aphids
belonging to about 208 genera ( Ghosh, A. K., 1983 ) of which about
362 species in 42 genera are endemic, are known from India, and about
10% of these species are known to produce sexuales.

Himachal Pradesh is a part of the N. W. Himalayas having a
deeply broken topography, complex geological structures and a rich
temperate and subtropical flora of different localities; most of the rainfall
is received in monsoon ( July-August ); the average annual rainfall is
about 1523 mm. and temperature ranges from 2°C ( minimum) to 35°C
( maximum ),

About 220 species ( of which 84.5% are known by parthenogen.etic
viviparae only ) occur in Himachal Pradesh; sexuales could be obtained
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for 14.5% of the species and these present about 50% of the sexyy
recorded from India. Sexuales were collected during winter ( Novemp,,
— January ) when the average temperature varies between 5°C and I¥e
and mean day length covers 8 hours. It is observed that maximum nuxmp,,
of aphid species occurs at the clevations ranging from Ca 1000 p
3,000 m with a sharp decline in the species number above the altityg,
Ca3800 m. Field data also depict that nearly 80% of aphids concentra,,
at the altitudinal level of Ca 2000 m which correlates with the occure,
ence of sexuales in the area.

Out of 34 species/subspecies for which sexuales are so far knowp
from the region, only males of 13 species|subspecies, only oviparous femaley

of 8 species/subspecies and both males and oviparae of 9 sp2cies/sub.
species have been recorded; these are shown in Table 1.

Tastz 1

Subfamil ywise break-up of the aphid sexuales of H. P.

~J
P Onlyd Only® 3a3  Tow
Tribe Aphidini 3(2) 1 2¢1) 6 |
Tribe Macrosiphini 8(7) 8(8) 5(4) 21
Subfamily Lachninae 1 1 — 2
Callipterinae 1 1 2(2) 4
Greenideinae — 1 - 1
Hormaphidinae - e a1 _
Pemphiginae — — — -
Total species 13 (11) 12 (12) 9(7) 31

( The figure under parenthesis represents number of genera )

Of the obove sexuales, males of 5 species/subspecies viz., Cinan
abieticola tenuipes Chakrabarti and Ghosh, Impatientinum impatienst
dalhousignsis Verma, Masonaphis ( Neamasonaphis ) inulae Ghosh and
Raychandhuri, Takecallis affinis sp, nov. and Timocalloides monsanss
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Basu; and oviparae ©Of 5 species/subspecies viz., Amphlcercidus indicus
David et al,, Cavarlella nigra Basu, Butrichosiphum ( Paratrichosiphum )
alnicola Basu, {ndocinara hottesis Ghosh et al., and Takecallis affnis <p.
nov. were hitherto unknown. Detailed descriptions of these sexual
morphs will be published elsewhere.

DISCUSSION

An analysis of the collection data indicates that ( either male/
ovipara) at least seven definite species[subspecies viz., 4phis clematidis
simlaensis Kumar and Burkhardt, A. pollinosa Walker, Acyrthosiphon rubi
( Narz. ), Amphorophora ampullata bengalensts H. R. L., Cavariella nigra
Basu, Lipaphis erpsimi ( Kalt. ), and Uroleucon longisetosus Chakrabarti
and Verma whose sexuales were collected along with the parthenogenetic
morphs from the same host, in the same season, may be leading a holocyclic
mode of life cycle on the primary host at the higher elevations. It may
be noted that some of these species occur only in parthenogenetic morphs
elsewhere in India in different seasons of the year on the same host-group.

It is also interesting to note that the sexuales of the above
mentioned spp./subspp. were collected during October when the day
length is rather longer ( approx. 10 hours) and temperature is evidently
higher than that during December-January. In view of the above obser-
vations, it appears to be not in conformity with the conventional idea
that only short day lenth and low temperature help in the production of
sexuales in aphids. However, in most of the cases of the present study,
the discovery of sexuales at the elevations during colder part of the year
(when the day length is rather short and temperature low ) tallies with
the observations of other workers, although these have not been considered
as the only determining factors for production of sexuales by some
authors ( Bodenheimer and Swirski, 1957 ).  Whether the host plants
have got any bearing upon the production of sexuales can only be judged
on more detailed data based on the collections of aphids on primary and
secondary hosts, if any, at different seasons of the year. Further, whether
the oviparae of aphids in this region lay viable eggs or not, is yet to be
investigated.  Exploration of the aphid fauna through extensive and
intensive surveys in the area together with biological studies would
perhaps help to find the clues as to the causative factors for the production

of the sexuales in aphids in the region under study.
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. MORPHOLOGY, ANATOMY AND
DEVELOPMENTAL BIOLOGY

ON THE ALIMENTARY CANAL OF THE MAIZE APHID,
RHOPALOSIPHUM MAIDIS ( FITCH )

B. K. Behura and A. P. Dash

Post-Graduate Department of Zoology, Utkal University,
Vani Vihar, Bhubaneswar-751 004.

ABSTRACT

The morphology aud histology of the alimentary canal of the
maize aphid, Rhopalosiphum maidis ( Fitch ) have bzen studied. ''he ali-
mz=ntary canal is a long coiled tubular structure consisting of three
primary regions vViz,, foregut, midgut and hindgut. The filter chamber and
the Malpighian tubules are absent, Salivery glands are absent. The ali-
mentary canal is surrounded by a layer of circular muscles and possesses
a single layer of epithelial cz211s. An oesophageal valve is present at the
junction of the oesophagus and the stomach.

INTRODUCTION

Though fragmentary reports on the aphid gut are on record
( Knowlton, 1925; Miller, 1932; Pelton, 1938; Smith, 1939 ), .the credit
of a detailed study goes to Forbes ( 1964 ), who studied the anatomy and
histology of the gut of Myzus ( Nectarosiphon ) persicae ( Sulzer ). Of late,
Saxena and Chada ( 1972 ) described the digestive system of the green bug,
Schizaphis graminum ( Rondani). However, studies on the alimentary
canal of other species of aphids are still lacking. The present work was
 therefore undertaken to describe the morphology and histology of the
' alimentary canal of the maize aphid, Rhopalosiphum maidis ( Fitch ).

MATERIALS AND METHODS
»
Fresh live adult apterous virginoparae of R. maidis collected on

' maize were anchored in melting paraffin and dissected in physiological

"
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saline under a dissecting microscope. For histological study the alim
canal was fized in alcoholic Bouin’s fluid, sections maﬂat5b7pand
stained in haematozyline and eosine.

MORPHOLOGY

ww§+0

Fig. 1—Rhopalosiphum maidis ( Fitch ) : alimentary canal,
oes-oesophagus; st—stomach: Int—intestine:
Re—rectum.

The alimentary canal of R. mafdis (Fig. 1) is a long tube
running from mouth to anus in a convoluted course and is coiled in the
middle. It consists of three primary divisions : the foregut or oesophagus,
mid gut and hind gut or rectum. The oesophagus is the shortest of all
parts. It has been termed as fore intestine by Knowlton ( 1925 ), stomo-
dzeum by Snodgrass (1935) and foregut By Roeder (1953). The oeso-
phagus is very thin and extends from the head to the mesothorax, where it
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opens into a dilated bulb-like stomach. The mid gut can be differentiated
into a buﬁbous stomach and a narrow intestine. Various names have also
been assigned to the stomach, such as, mesenteron, midgut, mid-intestine
and ventriculus ( Forbes, 1964; Saxena and Chada, 1972). InR. maidis the
stomach is. broadest at its anterior end and gradually narrows towards
the posterior. It lies close beneath the dorsal wall. At the posterior
end in between the first and second abdominal segments it opens into the
intestine. The intestine leaves the stomach ventrally, runs posteriorly,
makes a ‘U’ turn in the region of the fifth and the sixth abdominal seg-
ments, continues anteriorly to the mesothoracic region, then turns and
finally dilates into a transparent membranous rectum. The U-like loop
of the intestine is quite separate from the stomach as there is no ‘filter
chamber® in this species of aphid. The hind gut broadens suddenly and
proceeds caudad narrowing again towards the anus, which is situated just

below the cauda.

HISTOLOGY
Oesophagus :

| The wall of the oesophagus ( Fig. 2) consists of a thin layer of
circular muscle fibres (Cm ) and an inner epithelial layer of flattened
cells (Ep). Tbe intimal (In) lining is very thin and smooth.

Oesophageal valve

The openiug of the oesophagus into the stomach is indicated by
a prominent oesophageal valve (Valv ) (Fig.3). Histologically the
valve shows two layers of cells The inner layer is in continuation with
the oesophageal epithelial layer and consists of the same type of cellss
The outer layer of cells is continuous with the epithelial layer of the
stomach and consists of cells similar to that of the epithelial layer of the
stomach (St ). The intimal lining terminates at the end of the oesopha-=
geal valve (Valv) and is not continued to the outer epithelial layer

which forms the inner lining of the stomach.

Stomach :

The epithelial layer of the stomach ( Fig. 4) consists of a layer of
large columner epithelial cells ( Cl Epth ). Small basal cells are also found
in some sections just beneath the columnar cells. The anterior portion of
the stomach contains more number of columnar cells than that of the
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9 6—Rhopalosiphum maidis ( Fitch ) :

9 — T. S.of oescphagus.

9 — 1, S, through the oesophagus and the stomach
showing the oesophageal valve,

4 — T. S. through the stomach. .

5 — T. S. through the intestine,

6—"T, 8., through the rectum,

Figs.

{ Bmb—basement membrane; Cl Epth—columnar epithelial cells;
Cm—circular muscle fibre; Con Ts—connective tissue; Ep—Epi-
thelium; In—intima; Lum—lumen, Nu—nucleus; Oes—oesophagus;
St—stomach; Valv—Oesophageal valve,)
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verior portion. Thg nuclei of the cells are fair| N
P umnar cells are Of_ different shapes ang sizes :.lr :
yr,midal‘ The apical Qytoplasm of the cells alrz"
R central.a”d basal region of the cells, Nj imtie
embrane is describable in the stomach, "

large and oval, The
lobate, cylindrical and
more granular than in
al lining or peritrophic

The epithelial layers are bounded
i & s externally b ‘ ¢
jayer ( Con- Ts ), f”h‘cl!’ * closely associated with the figogany tiscilonns
(Bmb ) of the epithelial cells. Only one layer of circylar m nl“em it
the stomach. uscle covers

The lumen (Lum ) of the stomach is stellate type

Intestine :

Histologically there is no sharp line of demarkation between th
stomach and the s (Fig.5). As the stomach narrows 9 c::: " Ie
to give rise to the intestine, the lumen of the later is cr:unsiderabiJ ecrlmrcyi
throughout the entire length until it reaches the rectum. s

The in_testine (I:onsists of five large triangular epithelial cells in
(ransverse section, their apices projecting into the lumen and almost
occluding it. The basement membrane and the muscular layer are like
those of the stomach.

Rectum ;

The wall of the rectum ( Fig. 6) is very thin, consists of a single
layer of cells with indistinct intercellular membrane and small nuclei.
The nuclei typically occur in small areas of cytoplasum which project
slight!y into the lumen. A thin intima ( In) lines the lumen ( Lum ).

The lumen is comparatively large in this part of the alimentary
tract.

Only one layer of circular muscle covers the rectum.

DISCUSSION

In most Homoptera an ususual modification of the alimentary
cnal produces an organ known as the ‘Filter chamber' ( Snodgrass, 1935 ).
In the membracids the end of the mid gut forms a loop, penetrates the



108 The Aphids

outer wall and applies itself to the epithelial layer of the anternc;rl Portion
of the midgut as found in Tricentrus albomaculatus ( Kersl?aW- i ). and
Ozprachis tarandus ( Chandel, 1958,1960 ). In the cerccfr:ndr thed midgyt
forms a dilated pouch, and the lower end of _the .mld§ut and  a pare
of the malpighian tubules lie coiled between its eplthehym and connef:tn{e
tissue coat, and the lower part of the midgut makes a zigzag course within
the filter chamber, as found in Ptyelus nebulosus ( B‘hur? and Ray, .1971 )
In the jassids the filter chamber 1s present in some while, absentin the
others (Saxena, 1955). Wigglesworth (1963) states that smong the
honeydew producing aphidsin some species, a filter chamber 1s present
and absent in others.

The filter chamber and malpighian tubules are absent in R,
maidis, Forbes ( 1964 ), and Saxena and Chada (1972 ) also report the
absence of the filter chamber and malpighian tubules in M, persicae and
S. graminum respectively.

Jassids possess a pair of principal and a pair of accessory salivary
glands ( Saxzena, 1955 ). Behura and Ray ( 1971 ) do not report the prese-
nce of any such gland in P. nebulosus. Among aphids, two pairs of
simple sac-like glands are located in the prothorax of £riosoma and
Lachnus; in Viteus vitifolli and Adelges lapponicus, three pairs have been
described ( Wiggleesworth, 1965 ).

No salivary gland could be made out in R. maidis, Forbes ( 21964),

and Saxena and Chada (1972 ) also did not find any in M. persicae and
S. graminum, :

Forbes (1964 ), and Saxena and Chada (1972) have described |
the presence of longitudinal foldsin the epithelial layer of the oesophagus
in M, persicae and S. graminum. In R. maidis similar structures could
not be made out.

Martini ( 1958 ) reports that in Aphis fabae the intimal lining
of the inner epithelial layer ot the oesophageal valve surrounds the end
of the valve in the form of a sac-like structure, while in R maidis it stops
at the end of the oesophageal valve, and is not continued to the outer

epithelial layer. Saxena and Chada (1972 ) have reported similar arrange-
ment in S, graminum,
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The stomach pf .h‘ maidls conslets of o single layer of columnar
cmthvlml Ct‘l‘h- “f‘d o “‘“'“I"l lining or peritrophic membrane is distingui-
Jhables Silmlnr_‘ is the cane in M, persicae ( Forbes, 1964 ) and 5. graminum
( Saxend and Chada, }972 )»  However, Knowlton (1925) reports the
presence of a peritrophic membrane in Longistigma carvae ( Horrin ). The
epithelial layer of the stomach iy bounded externally by a connective
¢issue layer, “{hiCh is closely associated with the bnuatﬁent membrane
of the epithelinl cell.  Forbes (1964) termed it an ‘tunica propria',
Knowlton (1¢26) reports the presence of two muscular layers, one
mngitudinnl and the other circular, surrounding the stomach in Lachnus
carvae, Forbes ( 1964 ), and Saxena and Chada ( 1972 ) describe only one

circular muscle layer covering the stomach in M, persicae and 8, graminum,
Same is the case in R maldls,

In R. ma!dl.f t}ne T. S. f intestine consists of five large triangular
epithelial cells. $1mllnr findings have been reported in M, persicae
( Forbes, 1964 ) and in S, graminum ( Saxena and Chada, 1972).

The rectum is surrounded by asingle layer of circular muscle
in R. maidis,, whercas Forbes (1964 ) reports the presence of a layer
of circular muscles and a layer of longitudinal muscles in the rectum of
M, persicae,
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STUDIES ON DEVELOPMENT AND REPRODUCTION
OF FUNDATRICES OF -COWPEA APHID,
APHIS CRACCIVORA KOCH#

S. G. Radke

Department of Emgmiogy. Punjabrao Krishi Vidyapeeth,
Akola ( Maharashira State ), India

ABSTRAGT

The fundatrices required almost equal period to reach maturity
as was observed in parthenogenetic viviparous nymphs. The average
adult longevity of the fundatfix was 109 days whereas, parthenogenetic
viviparous female could survive for 27.3 days.

The body shape of the fundatrix is different from that of the
parthenogenetic viviparous female. The body length and width of the
fundatrix are smaller than that of the parthenogenetic viviparous fema-
les. There is not much difference in various body part measurements of
the fundatrices and- the parthenogenetic viviparous females. On an
average each fundatrix could reproduce-14.556 nymphs, of which 50.38%

developed as alates and 49.62% developed as apterous parthenogenetic
viviparous females.

INTRODUCTION

The various forms of 4phis craccivora Koch were successfully
developed under controlled conditions of temperature and photoperiod in
the laboratory on crown vetch, Ooronilla varia L., by Radke ef al, ( 1972),
In this paper results of critical study of the development of the fundatrices
hatched out from the overwintered eggs of 4. craccivora at 18.3°C constant

-temperature .with 12 hr light : 12 hr dark period per day are presented.

The measurements of taxonomically important body parts of the fundatrices
are also reported.

MATERIALS AND METHODS

The overwintered eggs were collected on March 16 and April 1,
1971 from the experimental field of Crown vetch, Coronilla varia L., a

1, The work was carried out at the Pennsylvania 8tate University,
University Park, Pa, 16802 U, B. A,
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legumipous Pl Centre County, FPennsylvap;,
ore allowed to hatch at 18.3°C constant temDEtatUr;

US.A, Theseegds W
iod/day in Percival growth Chamber. The funq,

with 12 hr of photoperi amb
trices hatching out of the eggs were kept seperately in microcages on th,

twig of Crown vetc , C. varia. The microcages prepared were similar ¢,
eral. (1973). In all, 12 fundatrices were initiauy

those used by Radke
caged seperately of which only 9 could develop through all the stages anq

ant, of the State College

reproduce.

Four adult fundatrices were collected from the laboratory culture
then cleared in xylol and mounted

and preserved in 70% alcohol. They were
in canada balsam for measurement of taxonomically important body parts
RESULTS AND DISCUSSION

e development of fundatrices indicated

The results obtained on th
stadium took 3.8, 2.9, 2.1 and ys

that the first, second, third and fourth
respectively ( Table 1)-
Tapre 1

Mean duration in days spent in various developmental stages by

fundatrices of the cowpea aphid, Aphis craccivora Koch
at 18.3°C constant temperature with 12 hr
photoperiod/day.
Sr. No. Stages Mean day =  SD.
ok 1 2 * 3
1. Ist instar 38 £+ 11
2 IInd instar 20 + 08
3 [Iird instar 2.1 4. 06
4, IVth instar 3.0 + 0.9
5. Days required to become an adult 12.4 + 1.2
6. Prereproductive period 14 V3 10
7. Reproductive period 82 =+ 7.9
8. Postreproductive period 7 PR R
5. Longevity . 109 + 8
_

*Mean is calculated from the observation of 9 samples.
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Radke et al, (1973) observed 4.4,2.6,2.4 and 2.7 days for first,
second, third and feurth stadium respectively in respect of development of
the nymphs produced by the parthenogenetic viviparous female at 18.3°C.
It is clear that fundatrices and the parthenogenetic viviparous nymphs
developed almost within the same period. The average number of days

' required by the fundatrices to attain maturity was 12.4 days ( Table 1),

whereas Radke ef al. (1973) observed 12.2 days in parthenogenetic vivi-

parous nymphs to reach maturity from birth at 18.0°C, and 12 hours photo-
period per day.

The prereproductive, reproductive, postreproductive period and
longevity observed in fundatrices were 1.4, 82, 1.2 and 10.9 days respec-
tively. Thus longevity was considerably low in fundatrices than in the
parthenogenetic viviparous females where it was observed to be 27.3 days

| ( Radke et 'ﬂl., 1973 )o

|

" on single specimen of fundatrix. He observed the tody length to be

E

————— -

THE BODY MEASUREMENTS OF FUNDATRICES :

The body measurements of the fundatrices recorded, are presented
in*Table 2. " Falk (.1957-58 ) could record the morphological observations

1.97 mm, antenna 0.82 mm, siphunculata 0.23 mm, cauda 0.18 mm with 14

Adul fundaleix of Cowpea ghvd. Aphic cracevore Koch

o L T0h -

Fig. 1—Adult fundatrix of cowpea aphid, Aphis craccivora Kcch.
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hairs on genital plate and six antennal segments. The-body measure ent
presented in Table 2 indicate the average body length to be 1232, Wit}:
body width 877u. The length of antennal “segments of the fundatric,

shorter than the antennal length observed in parthenogenetic vivipa
female (Radke et al,, 1972 ). The rhinaria present on the antennal se
were similar to those observed in parthenogenetic viviparous females,
There is not much difference in cornicle length of fundatrices and Othey
forms of aphids except parthenogenetic viviparous apterous female, The
caudal length does not differ much in fundatrix and in other forms of this
aphid species reported by Radke et al, ( 1972 ). The body shape of adyl

fundatrix ( Fig. 1 ) is different from that of the adult parthenogenetic vivi.
parous female ( Fig, 2).-

Siy
TOua
gments

Tape 2

Mean measurements ( p ) of various body parts of adult fundatrices
: : _ of cowpea aphid, 4phis craceivora Koch.

—

Mean measurement in ( ®)

Body part -~ -~ - rcioher Gt of adults & SD for adult
2 _ fundatrices.
Body : ; ' == * |
‘Length ( vertex to base of cauda ) 1237.0 &= 99.0
Max. width SR 877.0 + 153.0
Width across eyes 2557 + 105
Antennal I Length : 48.0 + 0.3
segments Width = = 60.0 + 4.0
Il Length S . 480+ 00
Width Fars 360+ 46
III Length e 2080 + 26.1
Width - 200 & 46
IV Length 120.0 + 9.2
Width 160+ 0.0
V Length 124.0 + 16.0
Width l6.0+ 0.0
VI Base length 820 4+ 40
Width

16.0 £ 0.0
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Fig. 2—Adult parthenogenetic viviparous female of cowpea aphid,
Aphis craccivora Koch.
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Table 2—( Cantd, )

Mean mesurements ( 4 ) of various body parts of adult fundatrices
: of cowpea aphid, Aphis craceivora Ko,

Body parts Mean measurement in ( ¢ )

of adults 4 SD for adult
fundatrices,
Processus terminalis
Length 184.0 + 27.7
Width _ 80+ 00
Primary rhinaria ( Nos) 1 1.0 + 0.0
Secondary thinaria ( Nos) ;
~ 4to5Mean 42+ 0.5
' Hind tibia Length 622.0 & 0.0
| Width ( mean of measur ements
: 3 at base, centre & a_pe-x') . 340+ 00
Hind tarsal segment : : '
| - I Length £ 270 + 0.0
Width = 220+ 00
II Length 86.0 £ 0.0 °
Width _ 220 + 0.0
Cornicle Length at base - . 123.7 £ 36.0
Width at base | 550 £ 0.0
centre - 9.0+ 00
=t | %0+ 0.0
Cauda Length 1058 + 0.0
SVidth at base 6.0 L 0.0

* Each observation is the mean of 4 samples examined.

REPRODUCTION

Upon reaching maturity each fundatrix reproduced by laying
parthenogenetically viviparous nymphs on an average 14,55 4 14.33 young
ones, These nymphs further developed into either as alatae or apterae.
Among the total progeny produced by the fundatrix, 50.38% deva".l?ped as
alates and 49.62% developed as apterous parthenogenetic viviparous
females,
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DEVELOPMENT AND METAMORPHOSIS OF

MYZUS PERSICA SuLzER IN
RELATION TO HOST PLANTS*

S. Rajagopal and A. Abdul Kareem

Department of Agricultural Entemology,
Tamil Nadu Agricullural University, Covmbatore-641 003,

ABSTRACT

history of the green peach’ aphid My
host plants. It was found that there was no variation in the duration
of each stadium when reared on either brinjal, cabbage, ‘cauliflower,

cle was completed in about six days,
while the longevity, fecundity and lelative growth rate (RGR) varied.

Among the host plants tested, cabbage and cauliflower were observed
to te the most suitable hosts as the aphid grows faster, lived longer
and the reproduction raie was higher on the two hosts, Chi}lies and
tobacco came next while brinjal did not appear to be a suitable host.

INTRODUCTION

Myzus persicae Sulzer is commonly known as green peach aphid as
its primary host is peach, Prunus persicae 1., It is also.called as tobas:co
aphid, or spinach aphid or white aphid. It is one of the most .destructljve

i species of aphid attacking plants of ever 30 different families ( David,
1954 ), and transmitting more than 200 virus djseases ( van Emden ef al.,
1969 ). Various aspects of its biology have been studied on several crops
in India and abroad ( Mason, 1922; Weed, 1927; De jong, 1929: Lal, 1950;
Sylvester, 1954; Li et al,, 1963; Toba, 1964; Ramaprasad et al.,_ 1?75 )b'ut.nq
information from India is available on its performance on brinjal, chilljes,
cabbage and cauliflower. Studies were, therefo;g._ taken up undez: glass-
house conditions to compare the development anfl metamorphosis and
fecundity of apterous M. persicae on the. above mentioned host plants along
with tobacco and the results of observations are reported hereunder.

—

® Forms part of the thesis submitted to the Tamil Nadu Agrioultural University
'orm
for the award for M, Se. ( Ag. ) Degree.
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MATERIALS AND METHODS

Studies on the life cycle of M. persicae were taken up during
August-September, 1977 under glasshouse conditions with mean maximyp,
and minimum temperatures of 28°C and 18°C respectively and relatiye
humidity of 7545 percent. Five host plants viz., brinjal ( varity S.M 504 ),
cabbage ( September ), cauliflower ( Kibo Giant ), chillies ( K-1) anq
tobacco ( Oosi Kappal ) were used in this study. Aphids were collecteq
from the field from the above mentioned host plants and reared on thejr
respective host plants, Leaf clip-on cages were used to confine the indi.
viduals and study the life cycle of the aphid.

Newly born nymphs were collected by allowing the adult aptera
to lay young ones on leaf discs floated in nutrient solutions and they were
transferred to he leaf clip-on cages fixed on the lower surface of the leaves
and covered with the lid. Twenty.five such nymphs were studied on each
of the five host plants and observations were made at 12 h interval to
note the development period of each instar, preoviposition periods adult
longevity and fecundity.

Observations were also made to assess the relative suitability of
these host plants for this aphid by measuring the relative growth rate
{ RGR ). Weights of newly born nymphs and of those after six days of
inoculation on to the host plants were taken using ‘Precision Torque*
monopan balance ( with accuracy of 20 #g) and the RGR was calculated
using the formula given by van Emden ( 1969 ) :

Mean RGR ( pg | pg | day ) S
log e final weight (#g — log e initial weight (ug)

Number of days over which the increase is measured

RESULTS AND DISCUSSION

It was observed that apterous M. persicae underwent four nymphal
instars irrespective of the host plants on which they were reared. Though
there were earlier reports that this aphid underwent four to five nympal
instars ( Ramaprasad efal.,1975), in the present investigation, no such
variation was noticed in the number of nymphal instars. The nymphs were
either yellowish white ( on brinjal, chillies and tobacco ) or light greenish
( on cabbage and cauliflower) in colour. The first instar nymph has five
segmented antennae and the cauda is rounded. The second instar nymph
is similar in appearance with that of the first instar nymph but has longer
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antennae whi'ch almost reach the base of the cornicle or beyond. The third
and fourth instar nymphs have six-segmented antennae and there is over-
lapping in their size and shape., However they could be identitied by the
presence of exuviae inside the cage at periodical observations.

Life cpele :

The duration of the first instar ranged from 24 to 48 h and
second and third instars from 24 to 60 h on-different host plants ( Table 1)
and the mean durations were shortest on tobacco ( 26.88 h, 35.04 h and
35.52 h respectively ) and longest on cauliflower (29.76 h, 37,44 h and
40.32 h respectively). But the duration 6f fourth stadium ranged from
24to72 h and development was quickest on brinjal ( 40.32h ) and was
prolonged on chillies (4464 h). Onan average the total development
was completed in about six days with a range of 108 to 180 h. The mean
nymphal period was shortest on tobacco ( 138.72 h ) followed by brinjal
(14304 h), cabbage (14784 h), chillies (148,32h) and cauliflower
(149.76 h ). However, these variations ia. the duration ef each stadium and
the total nymphal period between host plants were found not significant,
Similar results were also observed by Weed ( 1927 ) on spinach, Sylvester
(1954) and Toba (1964) on mustard and Ramaprasad et al (1975 ) on
_tobacco.  However, Lal ( 1950 ) reported nymphal period on potato to be
much shorter than that observed during the present investigation which
might be due to the climatic variations and host plant suitability.

AH! longevity and fecundity

Adult apterae after last ecdysis lived significantly for longer
periods of 17.04 and 16,92 days on cauliflower and cabbage respectively
than on other host plants ( Table 2; Fig. 1). On tobacco the longevity
was the shortest ( 14.94.days) followed by brinjal (15.28 days) and
chillies ( 15.70 days ). Similar results were also observed by Mason ( 1922 )
on cabbage and Ramaprasad et a/ ( 1975 ) on tobacco but Weed ( 1927 ) and
Sylvester ( 1954 ) reported much longer longev ity of the adults, on spinach
and mustard respectively while Lal (1950 ) and Toba ( 1964 ) reported
that the adults lived for a shorter period of about 10 days only on potato
and mustard. These variations might be due to the environfnental
variations and due to host plant nutrition factors. In the present mvest?—
gation, variations were observed between host plants which can be attri-

buted to the nutritional status of those host plants.



The Aphids

U EDSJIUBIS-UON = °*°S ‘N

= S 'N potiad j3udmdojoAadp (eI10],
— ‘S °N wmnipels yimnog
al 'S °N wnipess Iy [
_ % ..m wnipels puodeg

(€o=4d) Ad

wWnipe3s Isig
20UEIJIUSIS JO [9427]

8392332 juedijiudis Jo uosiredwo))

( 2Suel 243 Juasaidal sasayjuared ur saIngrg )

(89T — 801)- (09 —1¥2) (09—1¥%2) (8p—¥%2) ' (8 —¥2) _
Q09 = gL'8El 80C F8IP T6°c FIS€ €8¢ FH0'ce WC F 88K ooeqol  *G
(891 —2Z€1) (2L —9%) (09 —72) (09 —¥2) (8y —¥2)
9 F XTI WP TFOPF 60 F26L 8¢ F %9 0ZE F 88 Ay ¥
(891 — ocl) (09 —9g) (09—¥%2) (8F —#2) (8F —¥%2)
ocp FOL6YT  ¥CE Fyedy 9l + 2E0p 0e'e F ¥l €€ T 94%62 aaogHae) 't
( 081 — 021) (09 —9%) (09 —F2) (87— ¥2) (8 —¥2)
oo T WP T Tev 6Lb F ov'ee  LT'E T 96'6E 22’ F 82'6C PO 2
(0BT —021) (09—19%2) (09— ¥2) (8F—¥2) (8y —¥2)
2c'c FROEPT  10F T ZE0Op 82t T 888E L9C FICE 8T F ce'8c [elung g |

g u1 porxad Al 111 il 1 ON

e snoq u mpesg 2 jo uopeIng T, o

-s3uejd 350 JUR3I2JJIP U0 appssad snzfipy $nol1dide jo sisoqdiomeiaw pue JUAWAO2A(]
1 H..._.md...ﬁ.



*3uednugis UoN = ‘S °N

£31428U0] 1830 ],

—

= L20 100 = 4d A31punoay Arep uesppl

- 867 100 =d £31pundaj [e3o L

S 8C'T 100 = d £31A28U0] [e30

2 oLt G0'0 = d ~ £31428U0] 3NPY

2 o S°N potxad uorisodiaoaig

S (c00=d)ad 2oUed1IUTIS 3O [2427] $392332 JuedIjIudis Jo uosredwon)

” ( @8ues1 ay) Juasaada sasayjuaied Ul s2INJ1Y )

o -

= (87 —€2) (S —G¢1) (G6T—8 ) (8y —2aI)

£ 9G0°E €92 F 0V'IE LU'L F 2L02 19'T + ¥6'F1 02'€ ¥ 00’72 0deqOL  °G
g (6% —81) (g9z—051)  (602—06 ) (87 —2I)

- TLLC 98°C T 918 P2l + 28°'1¢ 8C'T + 0L°GT 16°€ =+ 8V'7¢C sAMUD %
= (9 —62) (cge—g91)  (§12—gor)  (09—2l)

W LITE L9°C =+ 9% 00°T + 0E°€? 60’1 + ¥O'LT bL'y F Op'9C IMoOpynE]y g
m (66 —62) (¢62—6GS1) (S22—6 ) (09 —21)

< o 5 69 F 09'CH oI FOUee 9T F 2691 687  26°G2 ofeqqe) 2
= (8y —€2) (0z2—¢91)  (§'6T—0I) (8r —21)

< %9 612 ¥ TL'E [STF oz eUIFRST L5V FWR jfusg T
Lo

8 ( Aep[sydmiu)

.~ £31punday £31pundaj .
S &|rep UEa 1e3oL (s&ep ) ( 84ep ) (y)pouad  sjueid3soy °ON
® : £31A23u0] J|NPY  UOLEINIEIN ‘IS
[

Ajipundayg

¢ @1av ] ]

el w v e el caliauiib oSS b SRR e e o

ssjueld 3sOY JUI2JJIp UO 2ppssad snzh jy snoJajde jJo AJIpund?j pue £31AFUOT]

LT T, -




122 The Aphids

Fig.1-BIOLOGY OF MYZUS PERSICAE SULZER ON DIFFERENT HOST

PLANTS
a ) RELATIVE GR

ADULT LONGEVITY (IN DAYS L OWTH R
0138 (Mg/mg/ day) s

4 -. .g e v
16 i A oo |52 'v:
121 0% ‘!} 'v.
vod g [Yv
0321 B ool [ |¥r

- 5o @ 13 v
8, = bl
F T 7 4 33‘ 'y
R | Q. 32 3 -8

TOT | | 2
AL FECUNDITY ¥ § REPRODUCTIVE RATE
45 (nymphs/ adult) (nymphs/day/ aduit)
§ 4
5 [
Y v

&% v 3 5 )

v - [

4 ) 2 [
A AL -0 b
g vy 2] #’ o

lv: D

;ﬁ td‘ 5&4 :?

P v | LAd EERERE B B W St o A ¥
U3 B e 1 ® "v]

3 v &. %

..#4 &% ¥ L -R :v'

o o i .
4 5 LS T W e vy
HOST PLANTS
SELENS

HOST PLANT: (1) Brinjal; (2) Cabbage; (3) Cauliflower;
(4) Chillies and (5) Tobacco.
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Tase 3

Relative Growth Rate of apterous Myzus persicae
on different host plants.

,.-—-——

i - 5 Final weight after

t e Slanth Initial weight & days € RGR

ﬁo-’- kg logeng “e logerg ( ng/pglday )
1, Brinjal 19 3.6635 328 5.7931 0.356

' 2. Cabbage 40  3.6838 . ore 5.9189 0.371

ii g, Cauliflower 40 3.6888 376 5.9296 0.374

' 4. Chillies 39 3.6635 346 5.8465 0.363

Ls. Tobacco . . 40_ .. 3.6888 360 5.8861 0.367

[ Level of significance CD(P = 0.05)

Between host plants” P = 0.01 0.006

The adults started reproduction in about a day after final ecdysis
and there was no significant - difference in the preoviposition period
between host plants. The daily reproduction was low on the first day of

. reproduction and reached maximum in six or seven days followed by a
. gradual decrease thereafter. ~Among the five-host plants tested, cauliflower

and cabbage were found to favour the reproduction of the aphid and on
these host plants the aphid produced 42.96 and 42.6 young ones per female
in its life time. On chillies and tobacco, individual aphids produced 38.16
and 36.4 nymphs respectively while on brinjal it produced 35,72 nymphs
only. Similar variaions between the host plants were reported earlier by
Heathcote (1962 ) on several cole crops: However, Weed (1927 ) and
Sylvester ( 1954) reported a higher fecundity and Lal (1950) a lower
fecundity on the respectwe host plants on which they had tested.

With regard to the mean daily fecundlty it was more on cabbage,
cauliflower and tobacco ( 3.16,3.12 and 3.06 aphids/day|female respec-
tively).  Weed (1927 ) and Sylvester (1954) howeve_r observe§ a higher

rate of reproduction.

Edauve growlh rate ( BGR )

Relative suitability of the host plants “tested by using RGR as a

* parameter revealed that cabbage and cauliflower enable the aphid to grow



124 The Aphids 4

faster at the rate of 0.374 and 0.370 micrograms per day followed by
chillies (0.367 pg/rg day ), tobacco (0.363 pg| rg day) and and brinja|
(0.356 rglrg day) ( Table 3: Fig.1 ). This showed that cabbage
cauliflower are more suitable host plants for this a
- the least suitable among the five host plants,
growth of the aphid. This may be due to lack

from the host plant ( van Emden, 1977).

_ s and
phid while brinjal ig

as it does not favour 3 qQuick
of some nutritional factor,
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STUDIES ON THE DEVELOPMENT AND METAMORPHOS)g
OF THE GREEN PEACH APHID Myzus persicae SULZER
BY CROSS INOCULATION AMONG-

DIFFERENT HOST PLANTS*— - -

S. Rajagopal and A. Abdul Kareem

Department of Agricultural Entomology,
Tami! Nadu Agricultural University, Coimbatore-G41 003,

ABSTRACT

Studies were conducted under caged conditions with the aphiq
clones collected from three host plants viz., brinjal, chillies and tobaggg
from three different localities. It was found that there was no sigp;.
ficant difference between the clones in their ability to colonise on gjfy.
erent host plants when cross inoculation was effected. Similarly, thepg
was no variation in the development of this aphid on the original host,
plant from which it had been collected as well as their alternate hogt
plants with reference to maturation period and total longevity. How-
ever, the fecundity of the adults varied significantly among the hogt

plant combinations.

INTRODUCTION

Myzus persicae Sulzer is one of the most destructive species of
sucking pests which gained universal attention among research workers by
virtue of its increasing host range and developing resistance to several
insecticides ( Dunn and Kempton, 1966; Beranak, 1974; Needam and
Devanshire, 1975; Baker, 1977; Blackman et al,, 1977 ). Besides, develop-
ment of biotypes in this aphid was also identified in recent years. Biotypes
in aphids have been reported by different workers based on the criteria of
morphology and colour ( Brain, 1942; Tanaka, 1957; Eastop and Russel,
1967 ), biology and host preferences ( Brain, 1942; Stanford and McMurtry,
1959; Cruz and Bernardo, 1971; Wood, 1951, 1971; Lave, 1973 ), virus
transmitting ability (Stubbs, 1955; Williams and Ross, 1957 ), difference
in feeding behaviour ( Parry and Ford, 1967; Halimie and Ford, 1972 ) and
difference in resistance to insecticides ( Shirik, 1960; Dunn and Kempton,

—

¢ Forms part of the thesis submitted to the Tamil Nadu Agricultural University
for the award of M. Be. ( Ag. ) Degreo,
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1966; Halimie and Ford, 1972 ). 1 Tamil Nad
only in hilly regions and later spread to plaing -
in recent years it has been found damagingz ch'{.lt':t
and control of the pest has proved to b ld'lfe
made to identify - the presence of biotypes o
attack chillies, brinjal and tobacco ang ’t
reported in this paper.

this pest was found earlier
acking only tobacco. But
S, brinjal and even ‘bhendi’
: icults Hence a study was
if any, among the clones that
he results of observations are

MATERIALS AND METHODS

The bi i : :
1 otype studies were restricted to clones collected from the

plains of Tami Nadu. The clones included

i were those collected on brinjal
ch‘xlhes-an;i tob;;co f:l-om Palladam, Coimbatore and Sathiamangalam arjea;
real?ectwe y.l he C tlmes colIeFted from these areas were maintained on
their respective host plants for six to eight generations and later transferred

o other alternate host plants kept isol :
e ated from
iron ring cages to cover the plants, each other by means of

Newly born nymphs were collected by allowing individual aphids
to lay young ones on a confined leaf, and their life cycle was studied on
all the three original host plants from which they were collected and on
the other alternate host plants on which they were subsequently cross-
inoculated. Individual first instar nymphs were confined in leaf clip-on cage

and observations were made at 12 h interval to record information on

metamorphosis and development, pre-oviposition period, longevity and
fecundity of adults.

RESULTS AND DISCUSSION

The data on the differences foulnd "in the biology of the'-'aphid
species and its ability to develop on the cross inoculation host plants viz,
brinjal, chillies and tobacco are given in Tables 1 and 2.

Colonisation :

Present studies conducted under caged conditions showed that the
aphid clones collected from any one of the three host prants viz., brinjal,
chillies and tobacco were capable of colonising the other two host plants.
Studies carried out by Lowe ( 1973 ) showed -that due to some biotypical
differences M. perscicae colonising sugarbeet failed to establish on Chinese
cabbage and broadbeans. Similar results of such inability was also reported
by Harvey and Hackerott ( 1969 ) among the green bug, Schiaphis graminum

R., infesting sorghum.
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Development and metamorphosis ;

Except for the duration of the fourth stadium and total deve|
mental period, there was no significant variation in the developmem £
these clones on their original as well as alternate host plants unde, :
combinations. The aphids collected from and reared on the origina| oy
plant completed the fourth stadium quicker than when reared on the othet
two alternate host plants, The duration of the fourth stadium wr
shortest on tobacco irrespective of whether it was the original host plang
and was prolonged on other hosts. Also, there was no significant differen,
between the duratian of the fourth stadium of a clone on the origina] ,
well as alternate host plants except for the clone from tobacco for which
the duration was considerably prolonged on brinjal. These little variatign,
are negligible when compared with other aphid biotypes like alfalfa aphjg
Therioaphis maculata B,, where some clones even failed to complete the.
development on a resistant variety while an another clone could develop
and reproduce well ( Pesho and Lieberman, 1960 ).

Tapne 1

Variation in development and metamorphosis M. persicae due to
cross inoculation to other host plants.

SL Host plants Duration of Stadia in h. p Total
No. ( Treatments) I I III IV p?r?;ghi?llh.
1, Brinjal to brinjal 28.32 3b.52  38.38 40,32 143.04
2. Brinjal to chillies 29.76 = 37.44 3936 45.12 © 151.68
3. Brinjal to tobacco 2744 3648 3696  40.80 142.08
4. Chnillies to brinjal 2928 3840 39.84  48.48 156.00
5. Chillies to chillies 2880 36.96 37.92  44.64 148,32
6. Chillies to tobacco 28,32 3648 3648  45.60 144.96

7. Tobacco to brinjal 2880 3744 3792  49.44 153.60
8. Tobacco to chillies  30.24  36.00 38,40  48.00 152.64
9. Tobacco to tobacco 26,88 35,04 35,52  41.28 138.72

—

Level of significance N.S N.S NS P=0.50 P=0.01
CD(P = 0,05) 2y — — 5.89 9.03
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Tase 2
Variation in adult longevity and fecundity of M. persicae dye to
cross inoculation to other host plants
NScl' Host plants | Mg?{iaczélon lo‘zg:x}itty lonTgDet\?ilty :egzggi:g |
el (days)  (days) fegnaﬁe )
1. Brinjal to brinjal 25.44 15,28 21.26 35,72
2 Brinjal to chillies 26.40 14.26 20.58 37.04
3.  Brinjal to tobacco 24.96 13.86 19.78 32.56
4, Chillies to brinjal 26.88 14.44 20.94 35.28
5. Chillies to chillies 24.48 15.70 21.88 38.16
6.  Chillies to tobacco 24.96 13.26 19.30 34.44
7.  Tobacco to brinjal 2592 ° 14.00 20.38 34.40
8. Tobacco to chillies 25.92 15.38 21.70 37.04
8.  Tobacco to tobacco 24.00 1494 . 20.70 37.40
FYcvel of significance ~ Ns. N.S. N.S.  P=0.05
CD(P = 0.05) - s - 3.41

. Adult longevity and fecundity :

There was no significant difference in the longevity of the adults
but fecundity differed significantly between host plants under different
combinations. The fecundity was lowest on tobacco for the clones
collected from brinjal ( 38.16 nymphs/adults ) and was highest for those
collected from and reared on chillies. The reproductivity of all the three
clones was low and was on par with each other on brinjal and was high
and on par as well on chillies. Spectacular differences were reported by
Pesho and Lieberman ( 1960 ) in the alfalfa aphid where a biotype produced
110 young on a resistant variety of sorghum as against no reproduction in
two days by an another biotype. Cartier and Painter ( 1956 ) and Wood
(1971 ) also reported similar variations among the biotypes in the aphids.
The results obtained in the present studies revealed that fecundity is
reduced in M. persicae when there is a change in the host piant,
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STUDIES ON THE EMBRYONIC DEVELOPMENT IN
THE COMMON MAIZE APHID

RHOPALOSIPHUM MAIDIS ( FITCH )

B. K. Behura and A, P. Dash

Post-Graduate Department of Zoology, Utkal University,
Vany Vihar, Bhubaneswar-751 004.

ABSTRACT

Seven different stages -of embryo can be differentiated in gy,
palosiphum maidis ( Fitch+). The alimentary canal is formed in the fifth
stage and the segmentation of the body takes place in the sixth stags
embryo. The seventh or the final stage embryo is laterally flatteneq
and the different parts of the body viz,, head, thorax, abdomen, antennas
and legs become prominent. The duration of different stages of embryo
at laboratory temperature 25 + 3.5°C and 68% mean relative humidity, s
as follows: second stage, 22 to 28 hours; third stage, 4 to 7 hours; fourth
stage, 5 hours; fifth stage, 8 hours; sixth stags, 17 to 2] hours, and fina]
stage, approximately 9 hours. The first (egg ) and the second stage
eémbryos appear in the third nymphal instar of the aphid spocies.

INTRODUCTION

The embryology of insects finds adequate description in standard
works on the subject ( Snodgrass, 1935;Imms, 1957; Wigglesworth, 1955 and
Anderson, 1972 ). However, there occur few specific references to the study
of embryonic stages of aphids. Behrendt ( 1963 ) has given a description of
the winter egg of 4phis fabae Scopoli. Mayo and Starks ( 1972 ) studied
the embryonic stages by cytological staining and divided the embryos of
the green bug roughly into three sizes. Elliott et al ( 1975, 1976 ) have
described 9 embryonic stages of Aphis craccivora Koch.

The present study deals with. the morphology of the different
stages of the embryo of the maize aphid, Rhopalosiphum maidis ( Fitch. ).

MATERIALS AND METHODS

Specimens of apterous and alate viviparous morphs of R, maidis
were collected on Zea mays. For preparation of slides of embryos aphids
were killed in warm water and placed on a clean slide smeared with g8
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albumen, in a drop of distilled water,

- Th
opening the abdomen of the specimens e embryos were extracted by

, The wa 1
allowed to evaporate taking care to see chiie ter on the slides were

Tc;?ffnote tbe‘ first appearance and development of the embryos
through ditferent instars and adults, and to calculate the duration of

different egiliryomc stages, R, maidis was reared in the laboratory on maize
at 25 == 3.2°C and 68% mean relative humidity.,

RESULTS AND DISCUSSION
pevelopmental stages

' The embryos of Rhopalasiphum maidis can be coveniently divided
into the following categories according to their size and structure. Elliott
and McDonald ( 1976 ) described the egg of Aphis craccivora Koch.,

as the
first stage embryo and the terminology has been retained by us.

a) First stage embryo ( egg or the oocyte )

b) Second stage embryo o
' .c) Third stage embryo

d) Fourth stage embryo

¢) Fifth stage embryo

{f) Sixth stage embryo
g) Final stage embryo.

A, First stage embryo ( 'Figs. l1AandB):

The immature egg ( oocyte ) is ovoid. The immature round eggs
can be distinguished from the plasmatocytes of the haemolymph by the
presence of a large quantity of yolk and larger size. The mature eggs are
flattened dorsally with a centrally placed nucleus and the cytoplasm is
filled with yolk. The egg is covered with two membranes, the outer, the
vitelline membrane and the inner, the chorion. This stage resembles the
first stage embryo of A phis craccivora ('Elliot and Mc Donald, 1976). The
mean diameter of the immature egg is 0.015 £ 0.002 mm ranging from 0 012
to 0.016 mm (Table 1). The mature egg is slightly larger than the
immature egg, containing a single nucleus. In the fertilized egg of the
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insects, at the anterior end, the chorion is perforated by a minute opes:
the micropyle, which permits the entrance of the spermatozoon ( s“"dgr-;
1935 ). In the egg of R. maidis no such minute opening is noticed, S

B. Second stage embryo ( Fig, 1C):

The nucleus of the egg divides superficially in a syncytial ma,
to form the second stage embryo. The second stage embryo s, thig
jelly-like mass and is covered by the membranes mentioned earlier, Tha
stage resembles the second stage embryo of 4. craccivora ( Elliott ang
Mc Donald, 1976 ). The length of the second stage embryo ranges
0.064 to 0.128 mm with a mean of 0.089 2 0,019 mm-and the breatdh Tanges
from 0.032 t0 0.088 mm with a mean of 0.052 + 0016 mm.

C. Third stage embryo ( Fig. 1D )1

The embryo of this stage is oval, flattened and jelly-like, In this
stage a part of the blastoderm becomes more densely packed, while the
remainder is attenuated over the surface of the yolk mass, The densely
packed cells constitute the embryonic primordium. The more attenuated
cells form the extra-embryonic ectoderm. This stage resembles the thirg
stage embryo of 4. craccivora ( Elliott and McDonald, 1976 ). The length
and breadth of the third stge embryo is 0.148 + 0.020 mm and 0.078 +0.010

mm respectively ( Tablel). Thus early development in R. maidis is
similar to that of other insects.

D. Fourth stage embryo ( Fig. 1 E, Plate1):

In this stage the embryo is also jelly-like, oval and flattened. The
embryonic primordium increases in length and represents the germ band
(Anderson, 1972). In the middle of the embryo there isa tube like
demarkation of cells which in later stage gives rise to the alimentary
canal, The mean length and breadth of the fourtn stage embryo are 0.211
4 0.028 mm and 0.136 £ 0.011 mm respectively ( Table 1 ).

E. Fifth stages embryo ( Fig. 1 F, Plate2):

As the embryo develops, thereis further development of the
alimentary canal. The alimentary canal runs straight end to end through
the middle region of the body. After running one third the length from the
cephalic end it is twisted once, then runs straight to the posterior endh
The eye spots become conspicuous and they appear to be connected wit
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Plate No. 1( above )—Fourth stage embryo of Rhopalosiphum
maidis ( Fitch ) showing demarkation of alimentary canal
by the aggregation of cells in the centre of ‘the body,

Plate No. 2( below )—Fifth stage embryo of Rhopalosiphum
maidis ( Fitch ) showing formation of-alimentary canal
and eye spots.
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nerves. In the anterior region, posteri
depression appears, which demarkate
embryo at 'thns stage is bilaterally symmetrical. The mean inter-orbital
distance ( d;lstance between the two éye spots ) is 0,096 + 0,016 mm. The
mean length and breadth of this stage embryo are the same a h t. f the
third stage embryo. g s

or to the eye spots, a slight lateral
s the head from the abdomen. The

- e
L
o® }

Www -

Fig. 1 A to F )— Eggs and different stages of embryos of
- _Rhopajosiphym maidis ( Fitch):

A and B — First stage embryo ( A — immature egg and
B — mature viviparous egg )

C — Second stage embryo, D — Third stage embryo,

E — Fourth stage embryo, F — Fifth stage embryo,
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F. Sixth stage embryo (Fig. 1 G):

In this stage the embryo is depressed or dorsoventrally flate
The two eyes are more prominent and occupy the two sides of the ¢
region. The trail of the eye spots appearing as conner:ting nerveg
fourth stage is no longer visible. Four to six abdominal segment %
discernible, but not fully developed. The rostrum is also fol‘med,
Bilateral summetry is well marked. The mean length of the embyy, 4
© 0.218 + 0.027 mm, mean breadth 0.081 = 0,018 mm ( Table 1 ).

G. Seventh or the final stage embryo ( Fig. 1 H):

€neq,
Dha[ic

in the

In this stage the embryo is flattened laterally or compresseq,
It increases in length, the head becomes prominent and the antennae 4,
differentiated. The legs are well marked and the abdomen is clearly
visible. However, the cauda and the cornicle are not discernible. T},
length of the final stage embryo is 0,242 4= 0.024 mm and breadth 0.093 4«
0.012 mm ( Table 1).

- __VITELUINE
'F-——l' TR EHERANE

-3 SEGMENTS

AL VITELLUNE  ~
-] MEMBRANE

Fig. 1-( G to H)— Different embryonic stages of
Rhopalosiphum maidis ( Fitch y B
G — Bixth stage embryo, H — Seventh or the final

stage embryo ( shortly hefore hatching ).
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H, Growth :

The growth of Fhe embryo is exponential upto the fourth stage
_ and then levels off (Fig.2). The reduction in breadth after stage 4 is

due to the formation of organs and lateral depressions demarkating differ-
ent segments of the body ( Fig, 2 ).
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“Fig. 2 - 3 :

NUMBER OF EMBRYOS$ -»
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Fig-3
Fig. 2—Graph showing growth in length and breadth in different
stages of embryos of Rhopalosiphum maidis ( Fitch ).
Fig. 3—Histogram showing number of embryos present in different
nymphal instars and adult aphids of Rhopalosiphum maidis
( Fitch ).



140

Number of different stage embryos occutring i, di
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2
nymphal instars of Rhopalosiphum maidis ( Fitch)

i e ——————

Apterous adult

2nd 3rd 4th 5th 6th Fi
Eg8s stage stage stage stage stage E::;L Total

cm—

14' 10 8 6 4 3 1 46
15 12 8 6 4 . R 48
12 8 7 5 4 3 - 39
8 6 6 2 3 2 2 29
9 6 7 4 3 1 = %0
16 10 3 3 4 2 - 43
10 7 4- 6 3 1 3 34
9. 7, 4 S5 58 &8 -.1:.8
20 11 12 4 4 3 - 54
17 12 8 3 3 1 - 44
18 12 8 6 4 —= — 50
s S B W B e B
13 6 5 7 3 1 2.3
11 6 4 8 4 g 35
8 3 2 2 3 2 =-" 2

7 4 2 1 4 3 1= 22
16 8 3- 4 4 3 — 3B
12 8 6 3 2 2 1= 34
13 B} 2 2 3 . 25
12 6 1 2 3 2 - 26
26 76 54 4 34 21 051 358



142 The Aphids

T&B}a
Number of different stage embryos present in fourth insty

Fourth instar oy
Ng. of

oDs Eggs sir;ge . S%gge s‘:;ge sfgze szge Tota|

T —
1. 14 12 8 7 2 1 34
2. 10 7 5 4 2 1 39
3. 14 6 4 2 1 - 27
4. 21 12 11 4 3 sed 61
5 20 8 9 6 2 1 46
9 8 2 1 2 1 23
7. 13 6 5 2 1 - 21
8 .1 7 6 3 2 1 3
0. 12 8 4 12 . “
10, 11 7 4 sl ! L
1L 6 2 1 in BE 2 == 10
12. 1 4 ¢ ) .
3. 24 6 2 T >
14. 9 6 ' g ' . =
- 12 6 2 4 2 1 27
16. 20 6 7 6 4 e 43
17, 23 3 2 1 1 - 30
18, 24 1 5 2 1 e 33
% 20 9 5 6 2 1 46
20. 22 11 8 6 2 1 - 50
6.7 4.9 3.1 1.6 0.5 31.2

:
;
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o—( Contd. )
alate and adult alate morphs of Rhopalosiphum maidis ( Fitch ).
‘el Adult
Eggs s%:ge s?:;ge s::éle s;j::ge st6:§.e iﬁngag Total
//” S—
18 12 8 6 4 ) _ 50
13 7 S 7 3 1 - %
9 4 3 2 3 9 - 23
9 5 3 1 5 P - %
11 6 8 4 4 3 s 36
13 8 8 5 3 1 - 18
14 7 3 ! 4 3 1 36
10 6 6 3 2 2 5 <tiingg
14 4 3 2 2 - - -5
13 6 3 2 2 1 1 28
18 12 7 3 3 ; - 50
14 10 8 3 2 1 - 38
12 9 12 4 4 3 bt 44
11 7 4 5 3 3 -_ 33
12 8 6 4 3 1 1 35
16 10 8 4 3 2 -— 43
10 7 6 4 3 1 1 34
14 8 8 6 4 3 —_ 43
14 12 8 6 4 3 - 43
E 6 6 2 3 2 - 27
26 7.7 6.1 3.9 3.2 18 035 365
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Mode of parturition

In the ovariole of the aphid species the final stage embryq o
found in the last ovarian follicle with ‘the head towards the apex and ¢},

abdomen towards the base of the follicle. Consequently the abdomen of

of the nymph comes out first and the head last at the time of parturitiop,

In order to deposit a nymph, usually the aphid lowers its abdomep

towards the leaf surface of the host plant. -~ The nymph emerges by
bursting its embryonic membranes and grips the leaf. The mother aphid
then raises its abdomen leaving the nymph behind. In rare cases the
nymph was found to be dead when extruded. Insuch cases, the dead
nymphs were always found to have failed to break open the embryonic
membranes. Similar observations have been recorded by Frazer (1972 ) in

Aphis fabae and Acyrthosiphon pisum ( Harris ).

Duration and appearance :

The duration of different embryonic stages ot R, maidis reared in
laboratory temperature of 25 £ 3.5°C and 68% relative humidity was as
follows : second stage, 22 to 28 hours; third stage, 4 to 7 hours; fourth stage,
5 hours; fifth stage, 9 hours; and the duration of the total embryonic period

was 65 to 78 hours.

The duration of different nymphal instars of £. maidis at 23°+3°C
laboratory temperature and 65% relative humidity was as follows : first
instar, 32.5 hours; second instar, 31.5 hours; third instar, 32 hours; fourth
instar, 36 hours; ( total nymphal period 5.45 days) and that of the
pre-reproductive period was 11 hours ( Behura and Dash, 1977 ).

The oocyte and the second Stage embryo appear in the third
instar nymph ( Table 2)- Elliot and McDonad (1976 ), however, noticed
embryonic stages in the first instar nymph of 4. craccivora, The
appearance and duration of the different developmental stages of the
embryos were correlated with the duration of different nymphal instars.
The second stage embryo appears after 4 to 10 hours of the second moult
and as the third stage embryos were found just after the third moult, it is
presumed that the second stage embryos take 22 to 28 hours to give rise t0
the third stage embryos. The fourth stage embryos appear in the fourth
instar nymphs within 4 to 7 hours of moulting. So the third stage embryos
take 4 to 7 hours to develop into. the fourth stage. The fifth stagé
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embryos were found in the fifth instar nymphs within 9 to 13 hours
after the third moult. So the fourth stage embryos take nearly 5 hours
¢o reach the fifth stage. The sixth stage embryos were found in the fourth
instar nymph after 17 to 21 hours of the third moult. So the duration
of the fifth stage embryo to m.lch the sixth stage must be approximately
8 hours. The seventh or the final stage embryos are found in the ovari-
oles of the adults only two hours after the fourth moult. Hence the
sixth stage embryos take 17 to 21 hours to reach the final stage. 1he
adult aphids start laying nearly 11 hours after their last nymphal instar.
Hence the final stage embryos take nearly 9 hours to be born as the first
instar nymphs.

Number of embryos found in different nymphal instars -

The number of cocytes and different stages of embryos found in
the different nymphal instars and the adults of the aphid species are
presented in Fig. 3. Elliot and McDonald ( 1976 ) reported that in Aphis
craccivora apterae contained more number of embryos than alatae. But in
Rhopolosiphum maidis, the alate morphs were found to contain more number
of embryos than the apterous morphs ( Table 2).
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V. CYTOLOGY

CHROMOSOMES OF APHIDS

A. M. Harper

Agriculture Canada Research Station
Lethbridge, Alberta, COanada, .
TI1J 4B1

There has been much work done on the cytogenetics of insects
and the use of cytogenetics in insect taxonomy. This work has been
reviewed by White (1954, 1956a, b ), Smith (1960 ), and Boyes (1965 ).
The greatest amount of research on insect chromosomes appears to have
occurred in the order Diptera, especially with Drosophila, but work on the
order Homoptera and the family Aphididae has been in progress for over

70 years.

Early work on aphids and phylloxerans was done by Stevens
(1905.1909 ), Tannreuther (1907 ), Baehr- ( 1908-1912), Morgan ( 1909-
1815 ), and Honda ( 1921). Later work was done by Shinji (1923, 1931 ),
Schwartz (1932), Jeffery (1933), Suomalainen (1933, 1943), Lawson
(1936 )and Ris( 1942).

Recently work has been done in Canada by Dionne and Spicer
(1957), MacDonald and Harper (1965), Sun (1965 ), Harper and
MacDonald (1965, 1968), Sun and Robinson (1966 ), Chen ( 1968),
Robinson and Chen ( 1969 ); in Great Britain by Colling ( 1955 ), Blackman
(1971-1978); in Holland by Gut (1976); in India by Sethi and Nagaich
(1972 ); Misra and Parida ( 1975 ); in Italy by Boshetti ( 1963 ), Cognetti
( 19la, b ), Cognetti and Cognetti ( 1961 ), Paglai ( 1961-1966 ),
Orlando ( 1966.1974 ); in United States by Fox ( 1956, 1957 ), Olive
(1%7); in USSR by Kuznetsova (1968-1975), Rukavishnikov (1972),
Kuznetsova and Shaposhnikov (1973). Steffan ( 1967-1969 ) working
in Germany published on the chromosomes of the Adelgidae.
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The cytology and cytotaxonomy of aphids was neglecteq
many years because of a lack of a quick, simple technique for Dfebari:r
the specimens for study. The earlier workers used sectioned Materi,,
that took considerable time to prepare  Most of the scientists workin
in the last 2025 years have used squash techniques. Colling (1935§
fixed smears of aphids in osmic acid and stained them with Crysty)
violet. Dionne and Spicer ( 1956 ) stained them with Gomori's hematq,
lin. MacDonald and Harper (1965) developed a rapid Feulgen squaq
method that was quick and simple. Accurate chromosome counts ang
excellent mitotic figures could be obtained 30 minutes after the Femoy,)
of the embryos from the live aphids. Olive ( 1967 ), Kuznetsova ( 1968 ),
and Sun and Robinson ( 1966 ) used an aceto-orcein method and the late,,
also used a modification of the Feulgen squash technique. Later worke,,
have used similar methods and most papers give detailed information o

the method used.

In studying aphid chromosomes, embryos from freshly collecteq
apterous aphids should be used as those from aphids stored in the labora.
tory overnight have fewer mitotic divisions. The adult body and the
larger embryos should be discarded and 3 or 4 small embryos put on ,
clide. Kuznetsova ( 1968) found in his studies that the smallest embryos
from 4th and 5th instar larvae were most suitable. Winged forms usually
have embryos with few mitotic divisions and much fat body but good
preparations can be obtained by using small embryos from nymphs with
wing buds. At present there does not seem to be a suitable fixative for
preserving aphids so that the chromosomes can be examined at a later
date. General information on techniques for handling and studying
insect chromosomes is given by Smith (1942, 1960 ) and Darlington and

La Cour (1950 ).

Smith ( 1960 ) points out that aphid chromosomes lack a centro-
mere and are considered to be polycentric or to have a diffused centromere
so that the kinetic activity is diffused over the entire length of the
chromosome, Kuznetsova (1974 ), however, found constrictions 1n
chromosomes of some aphids that he thought could be considered as
secondary or kinetic structures, but this hasn’t been reported by others.
White ( 1954 ) pointed out that the chromosomes of other Homoptera
Hemiptera, and Lepidoptera also Jack a typical centromere. Becaus
the aphid chromosomes have a diffuse centromere the evolution of the
karyotypes may take place by fragmentaticn ( Kuznetsova 1968 ) and
coalescence ( Steffan 1968 ).
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Mitotic cell division of aphids is basically similar to that of
other organisms, with some differences at the metaphase. Sun and Robin-
son (1966 ) made detailed observations on the somatic cell division of the
pea aphid, Acyrthosiphon pisum Harris, and found that these observations
were similar for all other aphid species they studied. They noted that
at interphase the cells show little or no definable structure and prophase
is initiated at the moment when the chromosomes emerge from the resting
condition as irregularly twisted threads, With the disappearance of the
nuclear membrane metaphase beings and the chromosomes are condensed
and dark-stained, in an entirely random distribution. Approaching meta-
phase the chromosomes condense and appear as dots or short rods which
eventually unite together to form a rod-shaped mass at the metaphase
plate This rod-shaped mass divides into two chromatid masses which
move to either pole. In anaphase the two chromatid masses separate
from each other gradually with both ends of the rods bent towards the
pole. In telophase both halves reach the poles and swell to form spherical
massess. Meanwhile' cytokinesis is accomplished. The two spherical
chromatid masses gradually fade and enter the resting stage. In some
embryos large nuclei are found with different levels of polyploidy, These
appear to result from repeated duplication of the chromosomes without
cytokinesis.

There have been many interesting studies of aphid chromosomes.
Orlando (1966 ) studied the embryogenesis in amphigonic and partheno-
genetic Megoura viciae Buckton by injecting thymidine Hj into the abdo-
mens of the females. By radiography the incorporation of the radioactive
thymidine into the nurse cellsand embryos could be determined. Blackman
(1974 ) injected radioactive thymidine into females of Myzus persicae
Sulzer that had not produced progeny. He showed that in the initial
stages the embryos appear to be supplied with nutrients by nurse cells
but inlater stages nutrients are supplied directly from the haemocoel
of the female through the follicular epithelium. He was able to show
this by autoradiographs of the chromosomes of the young embryos.

Sethi and Nagaich ( 1972 ) found that clones of M, persicae varied
in'virus transmission efficiency and also found clones with 2n = 12 and
2n = 14, They could not, however, correlate virus transmission efficiency
with chromosome number. Blackman (1971) also found the diploid
number of M, persicae to be 2n = 12 and 2n = 14,
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Aphid chromosomes have been studied to obtain more inform,
tion on insecticide resistance. Blackman and Takada (1976) fgun;‘
populations of M. persicae from greenhouses in Britain that hag 2
structurally heterozygous chromosome complement.  Biometric data
from somatic metaphase chromospmes, and the pairing configuration
of chromosomes at spermatocyte meiosis, indicate that it is either a simp,
or a reciprocal translocation involving autosomes 1and 3. All except
one of the clones started from these populations showed high levels of
esterase activity indicative of resistance to organophosphorous insecticides,
A similar or identical translocation was found 1in samples of M, persicae
from Japan and California. Blackman, Takada and Kawabami (1978 )
bave presented more information on the chromosomal rearrangements
involved in the insecticide resistance of M, persicae,

Many scientists have studied aphid chromosomes in hope of
finding answers to taxonomic problems. There have been several major
papers that listed the chromosome numbers of aphids. Shinji ( 1931)
listed 37 species, Makino (1951 ) 93 species, Sun and Robinson ( 1966)
50 species, Robinson and Chen ( 1969 ) 110 species, Kuznetsova and Shapo-
shnikov ( 1973 ) 270 species, and Gut ( 1976 ) 55 species.

Much of the early work on aphids is of limited value because it
is difficult to know the identification of the species the workers were
studying. Kuznetsova and Shaposnikov (1973 ) state that it would be
difficult to assign some of Shinji's or Stevens' species to the correct cont-
emporary genera or to identify them with previously described species,
Fox ( 1956 ) indicated that the information on 31 of Makino’s aphid species
cannot be used because of the limited information on identification.

Kuznetsova and Shaposhnikov’s (1973) review lists the chromo-
some number of 273 species of which 197 have been studied karyologically
recently., The authors use the term aphids broadly to include Phylloxeri-
dae and Adelgidae. For each aphid species the authors have given the
karyological data, all the available information that may contribute to
the precise identification of the species such as data, site of collection and
food plants, and the literature reference for each species. They report
that there are chromosome numbers of aphids from 2n = 4 to 2n = 4,
with the exception of 2n = 36,

Various studies have indicated that sexual female aphids have
the same chromosome numbers as parthenogenetic ones but that males
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have one thromosome less, Fomale aphids a
- ar
Shinji (1963 ) found that Euceraphis betula :
X chromosome in the male, Blackman (1974) [
‘ studied E, betulae
also Euceraphis punctipennis ( Zetterstedt ) and found two pairs of l‘i-cli:rnocf

mosomes of different lengths in each species. The sex determination
system he considered to be X;X,0,

XX and males are XO.
e Baker had more than one

Even with the large number of karyotypes of aphids studied there
have been serious difficulties in attempts to determine the basic chromo-
some number from which the others have been derived. Shinji ( 1931)
suggested that the diploid chromosome number 2n = 6, which was the
smallest number of those he studied, was the most primitive, and that
the other numbers had all evolved from the Primitive number.  Shinji
also stated that the number of chromosomes and specific body characters
were so closely related that one could safely judge the evolutional scale
of any aphid by the number of chromosomes.

Recently both Myzaphis rosarum Kaltenbach ( Harper and
MacDonald, 1966 ) and Gypsoaphis oestlundi Hottes ( Sun and Robinson,
1965 ) have been found to have chromosome number of 2n = 4, [f Shinji's
conclusion is accepted then the primitive chromosome number for aphids
should be 4 Chen (1968 ) accepted this conclusion and believed that
all other chromosome number of aphids were derived by fragmentation.
Sun and Robinson (1966 ) suggested that 2n = 8 was the most primitive
number as this was the modal number found in their studies of over 50
species.

At present there isstill disagreement as to whether high or low
numbers are the most primitive. Kuznetsov ( 1968 ) thinks that chromo-
some numbers have undergone complicated evolutionary changes and in
order to tell with any confidence which number was the original one,
it will be necessary to have cytological data selected strictly from the
systematic point of view.

When chromosome number only is considered there are several
genera in which each species in the genus has the same number of chromo-

somes. Among these are:
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Genus Diplotd mumber No, species examyp,4
Asiphum 10 3
Brachycaudus 12 5

* Dysaphis 12 16
Eriosoma 12 3
Macrosiphoniella 12 4
My:ocallis 10 3
Pemphigus 20 6

There are also a number of genera which the species within ths
genus may have different chromosome numbers, Among these are :

Genus - Didlotd number No, species examined
Acyrthosiphon 8 1
10 3
Aphis 6 1
8 24
Anoecia 8 3
10 1
Anuraphis 12 3
22 2
Chaitophorus 12 1
14 2
18 1
30 1
Cinera 10 9
14 1
= 2
Dactynotus 8 1
10 3
12 20
14 1
¢8 1
Kakamia 10 3
12 1
Macrosiphum 8 "
P 10 7
terocomma ‘ 8 -
30-34 2
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The number of species for whicl,
is less than 10% of the total. Only in a ver
been studied=—Aphis (25 species ), Dactyn
( 16 species ).

we have chromosome numbers
y few genera have many species
otus (25 species ) and Dyasphis

Many workers have examined the size,
somatic chromosomes. Harper and MacDonald (1
pointed out that aphid chromesomes lack distinct
and that comparisons of karyotypes are seldom valuable for differentiating
between species within a genus, Harper and MacDonald ( 1968 ) showed
that karyotype analysis is facilitated by measuring relative lengths and
areas of chromosomes rather than the total lengths and areas. They

showed that very large variations can occur in total complement lengths
and areas of chromosomes within a species,

shape, and number of
966 ) and Olive (1967)

morphological features,

A fairly accurate method of studying chromosomes is Fy the use
of ideograms ( Pagliai 1966, Olive 1967, Robinson and Chen 1969 ). In
thie method photomicrographs of somatic figures are projected on a screen,
chromosome lengths are measured, and the lengths paired. The mean
of the lengths of the paired chromosomes is used in the ideogram. Comp-
arative analysis of chromosome lengths reveals that karyotypes with the
same diploid chromosome number are not always identical. This was
demonstrated by the karyotypes 2n = 8 ( Sun and Robinson, 1956 ), 2n =
12 ( Kuznetosova, 1968 ), and 2n = 20 ( Harper and MacDonald, 1966 ).

Kuznetsova (1968 ) found in studies of Dysaphis that the two
longest chromosomes are the pair of sex chromosomes. This was deter-
mined by the absence of one of them in males of the species. In other
genera of aphids the longest chromosomes have been found to be the sex
chromosomes also ( Stevens 1909, Shinji 1931, Lawson 1936, Cognetti
and Cognetti Varriale 1961, Pagliai 1965 ).

Kuznetsova ( 1968 ) found that in comparing different genera and
sub-genera there was a definite correlation between relative lengths of
the sex chromosomes and the systematic position of the taxa in the sub-
tribe Anuraphidina. There was a tendency towards abbreviation of sex
chromosomes in the evolution of the group., He also found that in two
species of Anuraphis with a diploid number of 2n = 12 and in two closely
related species with 2n = 22, the ratio of the sum of the autosome length
to the length of .the sex chromosomes was approximately the same tor t.he
four karyotypes, Sun and Robinson (1966 ) noted that aphid species
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with the lower chromcsome numbers 2n = 4 or 6 were characterizeq by
having large chromosomes, while those with higher chromosome NUmbey
2n = 18 or 20 had much smaller sized chromosomes.

Robinson and Chen (1969) used the different chromosome
numbers of Rhopalosiphum padi 1.innaeus 2n = 8, and R. fitchii (xﬂderson)
2n = 10 to separate these two similar species in field ecological studies
Blackman, Eastop, and Hills ( 1977) were able to readily separate twq
Amphorophora species by chromosome numbers. The cne on raspberry

4, idaei Borner had 2n = 18 and the one on blackberry 4. rubi ( Kalten.
bach ) had 2n =

Now that satisfactory and simple techniques are available for
studying aphid chromosomes it is expected that additional information
will become available on embryogenesis, insecticide resistance, and that
other data will aid in clarifying the evolutionary and taxonomic status
of species and higher categories of aphids.
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A CHECK-LIST OF CHROMOSOME NUMBERS IN
APHIDS WITH COMMENTS

G. K. Manna*

Depariment of Zoology, Kalyans University,
Kalyans, Wesi Bengal.

Aphids ( Aphidoidea, Seernorhyncha, Homoptera ), popularly
known as plant-lice are sap-sucking, minute, parthenogenetically fast
reproducing common pests of a large number of fruit, vegetable, flowering,
ornamental, timber and wild plants on the one hand and vector of a number
of plant virus diseases on the other, have a complicated eco-dependent
flexible life-cycle as compared to most other groups of insects ( Behura,
1978 ). Thelytoky ( diploid parthenogenesis ) is the main mode of repro-
duction in this group ( White, 1973 ). The ‘holocyclic® ( whole cycle ) or
cyclical parthenogenesis is the common form of life-cycle where diploid
parthenogenetic females of spring, summer and autumn generations alternate
with a single sexual winter generation while, under unfavourable environ.
mental conditions some species have the ‘anholocyclic’ life cycle for
rily losing the sexual part. The chromosome number and behaviour

cycle of different species of aphids have seldom
aphid, T'etraneura

seconda
at every stage in the life
been studied as that of the cyclical parthienogenetic elm-
ulmi ( Schwartz 1932; White 1973 ). The over-wintering diapaused eggs of
this species with 2n=14 chromosomes ( 3 long and four short pairs ) develop
into females inside the leaf-gall. Each female ( 2n=14 ) gives rise partheon-
genetically to about 40 wingless diploid female offspring—"fundatrices’
which in their turn give rise parthenogenetically to the next generation of
winged ‘emigrants’. Then they come out of the gall and migrate at the
advent of the spring to warmer -regions and infest various species of
grass as the secondary host. There they multiply parthenogenetically for
ceveral generations of ‘exules’, the last of which gives rise parthenogene-
tically to winged ‘sexuparae’ and that by modified maturation division
process form ‘sexules’ after returning to the host plant, the elm tree.. The
males are formed by the elimination of one X chromosome as a laggard
of the bivalent which remains in the middle of the anaphase spindle
during the first maturation divison. The males thus formed have 2n = 13

et

* Grateful acknowledgement is made to the U, G, C. for the National Fellowship.
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chromosomes (12 + X) COHSiStin_g of Slong and 8short ones while the
females retain tf.lt? original constitution of 14 chromosomes ( 12 + XX )
recei"ed on fertilization at the beginning of their life cycle

in males is anomalous and of modified type becayse el toia & The meiosis

b - at anaphase
[ remains in st;etched out condition between the long axis of two poles
as a bipartite ody but eventually Mmoves to one pole which gets more

cytoplasm. The secondary spermatocyte without the X a
cytoplasm degenerates while the X bearing sperms ( 6A +
amount of cytoplasm are functional; as a result,
females are produced (12 + XX ) to follow the life cycle mentioned
above. The XO males are therefore, only homogametic since they can
produce only the X bearing sperms. The maturation of parthenogenetic-
ally developing eggs of aphids has been worked out in detail by Cognetti
(1961).  In species of Phplioxera two kinds of sexuparae have been
detected. However the genetic systems of aphids are of varied nature,
the precise knowledge of which is very much lacking. White (1973 )
suspects that the complicated lacanoid, comstokilla and diaspidid systems
in coccids have been derived from ‘aphid’ type.

nd very little
X) wit_h more
on fertilization only

The complicated lifecycle, the common occurrence of polymor-
phism and eco-geographical factors have made the taxonomy of aphids
a difficult field. However, chromosomal studies of aphids have been
deployed as an additional tool in taxonomy from early part of the century
( Stevens, 1906; Morgan, 1909; Shinji 1931 ) which is being continued upto
the present time ( Kuznetzova, 1968; Robinson and Chen, 1969, Gut, 1976;
Blackman, Eastop and Hills, 1977 ). We have so for information of
chromosome numbers and structures of about 418 species of which some
20 were unidentified ( Makino, 1956 ) against about 4,000 species descri-
‘bed by the taxonomists ( Table 1).

The handling of aphid chromosomes underwent two phasic changes.

It began with the use of classical technique of section cutting of fixed

materials of both sexes, specially males ( Morgan, 1909; Stevens, 1906;
Shinji, 1931 ) which ensured limited progress and the results were less
dependable. This was replaced by the squashing of ovaries and embryos
removed from apterous females originally initiated by Collifxg (1955)
and followed by others ( Diqnne and Spicer, 1965; Sgn aqd Robmson: 1966;
Olive, 1967; Gut, 1976). Since the contribution of Inslmn cytologists on

chromosomes of aphids is rather limited ( Table- 1) in spite of the fact tl_‘at

india is rich in aphid fauna, the present cbeck_-hst has been prep_arec! with

.a view to encourage the study as the field has immense cytogenetical impor-
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tance. In preparing the list ( Table 1) the present author has consul e
teviews and papers within his limited resources and to economize space o
printing, the name of the original worker has not been cited. Further, the
diploid number in many species has been interpreted by the author from the
available data, so also the sex determining mechanism and those py,,
been marked with asterisk ( % ). The check-list prepared by Makino ( 1935
contained many pitfalls as pointed out by Fox (1956) who mentioneq
8] species against 93 listed by Makino. In spite of this limitation th,
author has followed Makino’s list as the settlement of the disputed poin
can be resolved only when substantial data and information about differen:
species would be available.  The chromosome number of some 20 uniden.
tified species referred from their host plants has been listed by Making
(1956 ). The same has been retained by the present authcr as the species

may be identified in due course.

The chromosomes of aphids are characteristically holocentric
showing no demarkable longitudinal differentiation and that limits to some
extent the intra and interspecific evaluation of their relationship. How-
ever, Gut (1976 ) claimed that one or two chromosomes having constri.
ctions might detach in some nuclei giving rise to in the same preparation
nuclei with variable numbers as 2n = 6, 7 or 10, 12 etc. Khuda-Bukh:h
and Datta ( 1978 ) also suggested the fragmentation of Aiin2n = 8to
give rise to 2n = 10 chromosomes in some nuclei of Lipaphis erysimi,
How ever determinatioa of thz exact diploid number sometimes poses
a problem due to factors like the fragility of chromosomes at the constric-
ted part as mentionad above, the difficulty to identify the male embryos,
seasonal variations in count, structural heterozygosities, etc. ( Gut, 1976 ).
Thus Myzus persicae was reported to have different diploid chromosome
number and structure as 2n = 14 due to the breaks in Ay and Ag ( Black-
man, 1971 ), 2n = 13 due to dissociation of only Ag, structural heterozy-
gosities involving autosomes No. 1 and 3 ( Blackman and Takada, 1977)
and soon(Table 1). The diploid number in male is generally one less
than that of the f‘emale because normally in XO: XX mechanism, the
e ek deamosie o (2 1. The s
(4.2% ) in the present list even tEPeﬂll;e. S Ve .low, 17 out of the 3%
mechanism remains unknown ozg ll1n e SDCeloes the: %y chro'mosomﬂ
chromosome mechanism the' l ‘nYhOW o SR m S
less than that of females al ;;" ;’ e nden ok | chromosol;:_‘;
Jjanois etc,, males have 2}{: ; d f vy ca’?flecaﬂ’fs, R
b W soebide and females 4Xs; in Drepanosiphum planianad”

phis etce males have 3Xs and female 6Xs; in Nectrarosiphum
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ribicola, Euceraphis betulae and Pterochlorus tropicalis ctc. males have 4Xs

and females 8Xs. Species having more than 4Xs in malss have not been
reported so far ( Table 1). The difference in the diploid number in male
and female of species having multiple sex chromosome would depend on the
number of multiple Xs. The multiple Xs in males in different species
behave uniformly during spermatogenesis exactly like a single X, A set of Xs
undergoes reduction as a mass in first maturation division of eggs destined
to form males ( White, 1973). The Y chromosome is absent in males
as a rule and an instance of X-autosome translocation to give rise to
to the neo-X and the neo-Y mechanism has not been encountered so far.
These facts led White (1973 ) to advocate that the neo-XY individual
would not survive and the X chromosome could be in a state of evolution-
ary isolation.

It appeared that the taxonomy of aphids is not stabilized at the
species as well as the supergeneric levels. The cytological data some-
times gave good indication. The diploid numbers in species included in
the same tribe varied widely. Gut ( 1976 ) pointed out that it ranged
between 4 and 40 in Aphidini, between 6 and 20 in Chaitophorini, between
8 and 38 or 40 in Phyllaphidini. However, congeneric species differing
widely in chromosome numbers has been recorded in many genera like
Acrythosiphon, Amphorophora, Chaitophorus, Macrosiphum, Phyllozera etc.
(Table 1). On the other hand the chromosome number in good many
species of a genera showed a stability and characteristic number as found
in the genera 4 phis, Cinara, Dactynotus, Dysaphis, Kakima, Macrosiphoniella,
Rhopalosiphum etc. ( Table 1). Since a large number of species within a
genus and between genera possess the same diploid number, Harper and
MacDonald (1956) introduced the system of measuring the relative
length rather than the actual length to make meaningful comparison of the
karyotopes of similar form. In view of this Robinson and Chen (1969 )
made analysis of idiograms of some 110 species of aphids and reported
that there were at least five common karyotypes as (i) 2n = 8, 6 long
and about same size and 2 formed a slightly short pair eg., Aphis sp;
(ii)2n = 8, 6 long of same size and 1 pair very short eg., Pterocomma SPas
() 2n = 10, 4 long, 2 medium and 4 short as in Macrosiphum sp.,
(iv)2n = 10, 1 pair long and 4 pairs medium to short as in Cinara SPe}
(v)2n = 12, 2 long, 6 medium and 4 short as in Dactynotus etc, Similar
karyotypic analysis based on relative percentage length has been followed
b_!" other workers as this otfered some clue when other avenues of compa-
Fison were not rewarding.
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There are vatious claims as to the mo jal number of Fhromohm'

in aphids as 2n = 6 by Shinji ( 1931 ), 2n = 8 by Sun and Robinson ( 1966‘;
2 = 4 by Chen ( 1968 ) and so on. These au.thors ;avour:d some oy,
diploid number from which fragmentation n:famly_ led to the evolutigy ,
higher number. They did not cite any fossil evidence in support nlf the,
, view. An analysis of the present data ( Table 1) represented i the
. histogram ( Fig. 1) would show that the diploid number of 4 in 2 Gener
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Fig., 1

6 in 7 genera, 8 in 32 genera, 10 in 29 genera, 12 in 50 genera, 14 in 26
genera, 16 in 9 genera, 18 in 14 genera, 20in8 genera, 22 in 11 g¢enerd
24 in 3 genera and upward numbers in 6 genera. The diploid
numbers in different species ranged between 4 and 73 ( Table 1). Out
of 418 species listed includirg 20 unidentified ones from Makino's list;
3 species had diploid number of 4 chromosomes, 12 had 6, 75 with 8, 51
with 10, 135 with 12, 43 with 14, 13 with 16,27 with 18, 22 with 20, 17
with 22, 3 with 24 and 19 variable upward diploid numbers ( Figs 2)-
As the frequency-listribution peak of diploid numbers appeared at 12

within the crowded range between 8 and 22 chromosomes ( Fig 2) it
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Fig. 2

would be reasonable to think that the modal number in aphid was 12
from which higher and lower diploid numbers arose due to simple frag-
mentation.fusion mechanism supported by polyploidy. The modal number
of 12 chromosomes has been found in Homoptera ( Manna, 1969 ) and 14
in Heteroptera ( Manna, 1956 ). Therefore the modal number of 12 for

aphids is more suggestive.

Most of the aphidian cytologists carry the view that simple
fragmentation and fusion played the major role in the evolution (?i
hfrotypes of different species which has been supported by the experis
Wental result of Ris ( 1942 ). However the important role of polypolidy
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in SPCCia[tiO“ f’f aphids is not to be ignored because thelytokous
reproduction might lead to polyploidy without series handicap ( White,
1973). Thus .the‘ t%’dyt"-‘ky' the spontaneous occurrence of polyploid
nuclei in dipl.md individuals, the existence of multiple sex chromosome
mechanism might support the role of polyploidy in the speciation of aphids.
However, the present state of knowledge of cytology would not help to
come to any definite conclusion but it certainly indicated a number of
avenues for its applic‘ation to cytotaxonomy, in bringing out inter.relation-
ships between genetic systems of aphids and coccids as well as the genetic
system of its own and so on. The cytology has made its mark in solving
taxonomic hurdles in species of the genera Myzus ( Blackman, 1971
Blackman and Takada, 1977), Euceraphis ( Blackman, 1977 ) and Amphoro-
phora ( Blackman, Eastop and Hills, 1977 ).
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ADDENDUM

New records of chromosome nqmbers appeared in the following
Abstract Nos of the Symposium on “Recent trends in Aphidological
strudies”, Utkal University, Bhubaneswar, June 9-12, 1979,

Abstract No, 82—Kurl, S. P. and Misra S. D., Karyological studies in two
species of aphids. p. 46.

Abstract No. 83—Khuda-Bukhsh, A. R., Chromosomes of three species of
Aphis, p. 46.

Abstract No, 84—Mishra, S. D. and Kurl, S. P., Variation in chromosome
number in M y2us persicae ( Sulzer ). p. 47.
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KARYOLOGICAL STUDIES IN TWO SPECIES OF APHIDS

S. P. Kurl and S. D. Misra

Department of Zoology,
University of Jodhpur, Jodhpur-342 001
India,

ABSTRACT

The chromosomes of Dactynutus(Urome!an)campos:‘tae ( Theobald )

and Macrosiphum ( Sitobion ) rosaeformis Das have been described.

INTRODUCTION

Gut ( 1976 ) estimated that the cytology of about 8.5 % species of
the aphid world fauna is known only by their chromosome numbers.
Among the 653 Indian aphid species estimated by Ghosh ( 1977 ) Kufh.
and Misra ( 1978 ) worked out that only 1.37 % viz., 9 species are known for
their chromosome number alone and those are Aphis craccivora ( Koch )
and A. nerii Boyer ( Misra & Parida, 1975 ); 4. gossypii Glover and Rhopalo.
si phum maidis ( Fitch ) ( Pradhan & Parida, 1976 ); Neotheriaphis chhenafuli
Behura & Dash ( Dash & Behura, 1976 ); Rhopalosiphum nymphaeae ( L.)
( Behura & Bohidar, 1978 ); Lipaphis erysimi ( Kalt. ) and Brachyunguis
calotropicus Menon & Pawar ( Kurl & Misra, 1978 ) and Macrosiphoniella

sanbornii ( Gillette ) ( Khuda-Bukhsh & Dutta, 1978 ).

The present paper deals with the number, morphology and
ta of somatic chaomosomes of Dactynotus ( Uromelan ) compositae

metrical da
( Sitobion ) rosaeformis Das studied for the

( Theobald ) and Macroiphum
first time.

In the genus Dactynotus over two dozens of spacies ( Shinji, 193L;
1966; Olive, 1967; Robinson & Chen, 1969; Kuznetsova
1973 ) and in the genus, Macrosiphum over 1 dozen of

1936; Sun and Robinson, 1966;

76 ) are chromosomally
nal

Sun & Robinson,

& Shaposhnikov,
species ( Stevens, 1906; Shinji, 1961; Lawson,

Steffan, 1968; Robinson & Chen, 1969; Gut, 19
known from the study of mostly the somatic tissues, rarely the germi

tisues.




The following two species

.. N e of aphids were collected from different
host plants 1n different localities in 4

nd around Jodhpur ;=
Dactpnotus ( U, ) compositae from host plant Oentaurea moschata

( Family = Rosaceae )
Specimens in the feeding condition
and young embryos with undeveloped eye pigmentation were dissected

out from the apterous viviparous parthenogenetic females. From these
embryos permanent preparations were made following the air-dry method
of Kurl & Narang (1978) using Giemsa stain,

spread metaphase spreads were selected and
somes were measured with the oculometer,

were taken. Projections of the photomicr
epidiascope were then traced on a white
determination of the relative percentage
The mean values for all the chromosomes of each species were finally

expressed in relative percentages. The chromosomes were numbered in

decreasing order of their length and homologous pairs were selected for
karyotypic construction.

were brought to the laboratory

For metrical data well
the actual lengths of chromo-
Later on the photomicrographs
ographs with the help of an
Paper with a sharp pencil for

length of each chromosome.

OB3SERVATIONS

At the metaphase stage the diploid chromosome number in the
two species viz., D, ( U.) compositae and M, (S, ) rosaeformis was found
to be 12 and 18 respectively ( Figs. 1and 3). InD. (U.) compositue, out
of 144 will-spread metaphase plates examined, 96 contained 2n = 12 while
the rest of the plates had aneuploid and polyploid numbers. In M, ( S. )
rosaeformis 47 metaphase plates out of the 84 plates studied, showed
20 = 18 chromosomes and the rest had aneuploid numbers.

No heterochromatin body was observed during interphase. Pro-
phase chromosomes appeared as irregularly twisted threads. In prometa-
phase the chromosomes were long and took light stain. Ina few late
Prophase chromosomes clear G-band like structures were observed, At
Metaphase the chromosomes were more condensed, short, rod shaped and
darkly stained elements ( Figs. 1 and 3 ). No anaphase and telophase could
be observed. In both the species the chromosomes were rod shaped, of

- different sizes, evenly stained and without clear kinetochore or primary
constriction indicating their holocentric nature,
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TAB‘.E

Lengths in micra and relative length, ,
of two SPecies

SpeCleS & No. Mean

—

Mean chromoson,

of somatic -,

- TLC Chromoso
t \ 0SOme
e micons ——y 3 3 4 5 6 7
Dactymoms  42.07p 527 522 455 455 388 388 348
( Uromelan) 197 SE 021 020 020 020 022 022 018
compositae % 12.76 12.09 1060 10.08 9.29 883 855
16 " SE 030 031 019 016 017 011 0.5
Macrosiphum 44.32p 514 514 292 292 2.4 2.64 2.42
( Sitobion) +1.32 SE 0.56 056 048 0.48 035 035 021
rosaeformis o 1081 1018 6.00 577 536 532 5.20
10 SE 0.17 017 021 016 0.07 0.06 0.06
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1

percentage of TLC of metaphase chromosome

length

i

number
® ) 10 11 12

13 14 15 16 17 18

348 200 200 191 1.9
0.18 013 013 012 0.12
782 554 512 480 4.41
019 017 016 016 015

242 214 214 1.8 185 18 185

021 0.5 025 021 021 021 021 015 015 0.5 0.5
507 505 492 4.89 4.85 473 463 445 439 436 3.88
0.03 0.03 0.03 0-04 0!04 0.05 0. 03 Oom 0- 01 0.04 0. 10

1.60 1.60 1.60 1.60
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Fig. 1—Photomicrograph of somatic chromosomes of Dactynotus ( U. )
composiiae, 2n = 12.

Fig. 2—Karyotype prepared from Fig. 1. :
Fig. 3—Construction from photomicrograph of somatic chromosomes i

of Macrosiphum ( S, ) rosaeformis, 2n = 18,
Fig. 4—Karyotype prepared from Fig. 3.

The relative percentage lengths and the actual lengths in micra
of the somatic metaphase chromosomes of the two species are given in

Table 1.

At prometaphase the chromosomes are extraordinarily lengthy.
In D. ( U.) compositae at prometaphase the actual lengths of chromosomes
range from 2.14 to 7.15 micra while in M, ( 8.) rosaeformis they range
from 2.86 to 10.01 micra.

In D. ( U. ) compositae the actual lengths cf the haploid number
of chromosomes at metaphase are 4.29, 3.57, 2.86, 2.86, 1.43 and 1.43
micra with the mean length 2,74 micra while in M, ( S, ) rosaeformis the
lengths are 5.14, 2.92, 2.64, 2.42, 2,14, 1.85, 1.85, 1,60 and 1.60 micra and
the mean length is 2.46 micra. The total complement length ( TLC) in
D, (U.) compositae and M. (8,) rosaeformis is 44,13 and 44.32 micra
respectively ( Table 1 ).

Chromosomes having similar lengths were matched as homologoues
and the karyotypes were constructed ( Figs. 2 & 4),In D, (U.) compositaé
there were one pair long, three pairs medium and two pairs short sized
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Chrom::zms‘:r;rtfsl:e IzﬁQ?“Chmmomme was approximately 3 times more
thanining eight w‘ere sh ; (s_')’omef ormis one pair was long and the
rema ort pairs. The longest is nearly 3.5 times bigger
than the shortest. y o

DISCUSSION

Over 2 dozens of species of Dactynotus examined by different work-
ors most of them have 2n = 12 chromosomes and very few have 2n = 10.
The c2b;omosome nun:iber alnd grouping determined in D. ( U.) compositae
( Fig. 2 ) agree consideratly with that of earli ; of Oli
and Robinson & Chen ( 1969 ). arlier reports of Olive ( 1967 )

M. (S.) lrosaef ormis_has diploid chromosome number of 18.
Only one other species, M, avenae ( Fabricius) has2n = 18 chromosomes
( Robinson & Chen, 1969 ). Most of the other species of Macrosiphum have
2n = 10 chromosomes. In M. (8S.) rosaeformis there is only one long
pair of chromosomes, the remaining eight form 4 short pairs which are of
.bout the same size (Fig.4). The chromosome lengths of M, avenae as
chown in idiogram ( Robinson & Chen, 1969 ) are similar to that of M. (8)

rosaeformis,

The chromosomes of Homoptera and Heteroptera are known

ave a diffuse centromere activity or are holocentric ( Schrader,
1941; Hughes-Schrader, 1948; Hughes-Schra-
1973 ) which is also found in both the

either to h
1935; Hughes-Schrader & Ris,
der & Schrader, 1961 and ‘White,

species.

As the aphid chromosomes lack distinct morphological features,
Harper & MacDonald (1966 ) and Olive (1967 ) suggested that 2 compari-
son of karyotypes may not be helpful in differentiating two species

within a genus. The measurements of relative lengths and areas of the
somatic chromosomes if compared could show the distinction which

has been followed in the present study ( Table 1)

Sun & Robinson (1966) suggested that the primitive number of
aphid chromosomes may be2n = 8 and that species with 6, 10, 16 and 18
chromosomes may represent the end products of evolutionary processes
resulting either from fusion or fragmentation. The variatior-l in c:.hrom_osome

ecies, is common.

count in most of the metaphase figures in both the species
Asynchronous division of the chromosomes 1n some species ( Cognetti,

191) and rupturing of the cells due to longer hypotonic treatment are
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considered as the source

karyotypes may have evo
their holokinetic nature of chromosomes ( Kuznetsova,

lved by fragmentation of chromosomes qy, :
t

¢ of the aneuploid numbers.  The aney
0iq ;
1974 ). g

t on using the chromosome nump,
s 1

There is as yet no agreemen
Further studies ar in |

as the criteria of their primitiveness o1 otherwise.

progress.
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VARIATION IN CHROMOSOME NUMBER IN
MYZUS PERSICAE ( SULZER )

8. D. Misra and S, P. Kurl

Department of Zoology,
University of Jodhpur, Jodhpur-342 001
India,

ABSTRACT

The chromosom2 number in Myzus persicae ( Sulzer) is 2n = 12,
But 2n =10 4nd 2n = 11clones are also found.

INTRODUCTION

The green peach aphid, Myzus ( Nectarosiphon ) persicae ( Sulr})
in India is a major polyphagous species infesting mainly Pisum sativum,
Nicotiana tabacum, Solanum tuberosum, many cruciferous vegetables and
garden plants. Under Indian climatic conditions, M, persicae ( Sulzer )
persists as a parthenogenetic, viviparous form throughout the year
( Anholocyclic life cycle ), but Ghosh & Raychaudhuri ( 1962) reported
its sexual form from Delhi. Shinji ( 1941 ) was first to report 2n = 12
chromosome in M. persicae and later, Colling (1955 ) from Britain and
Sun & Robinson (1966 ) from Canada. But Cognetti ( 1961 ) reported
2n = 14 chromosomes in M, persicae from Italy which was confirmed
from India by Sethi & Nagaich ( 1972 ). Dionne & Spicer ( 1957)
published the karyotype and Robinson & Chen ( 1969 ) the idiogram
of this species as 2n = 12. However, Blackman (1971 ) made an exten-
sive study and reported the chromosomal abnormalities in an anholcyclic
biotype of M. persicae with 2n = 12,13 and 14 chromosomes. Clones
with 13 and 14 chromosomes appeared to be distinct The anholocylic
biotypz was separable from the normal 12-chromosomes form by slight but
consistent morphological differences. Blackman & Takada ( 1975 ) later
discovered a particular translocation between autosomes 1 and 3 in 2
Petert'):nous glass h'ouse population of M, persicae in Britain. The similar
identical translocation was subsequently found commonly in field popula-

tions of M. persicae in many parts of th : an
et al,, 1978 ), of the world except India ( Blackm




Misra & Kur|—CHRQMOSOMES OF MYZUS PERSICAE 203

The present paper deals with chromosomal abnormalities in differ-
o anholocyclic forms of M. persicas which seem to be separate biotypess

The somatic chromosome number in three biotypes varied as 2n = 10, 11
and 12 origin of which have been discussed.

MATERIALS AND METHODS

Specimens were collected from buds, flowers and leaves of diffe-
rent host plants in and around Jodhpur during January.February 1979
as follows i—

Biotype ' Host.plant

[ Pisum sativum ( Family-Papilionaceae )
Coriandrum sativum ( Family-Umbelliferae )

II Antirrhinum majus ( Family-Scrophulariaceae )
Lineria vulgaris ( Family-Scrophulariaceae )

Ul °  Phloz drumondi ( Family-Polemoniaceae )

Young embryos indicating undeveloped eye pigmentation were
dissected out from the apterous viviparous parthenogenetic females and
cytological preparations were made following the air-dry method ( Kurl
& Narang, 1978 ) using Giemsa stain ( 10% in phosphate buffer at pH 6.8).
The metrical data were taken as described elsewhere ( Kurl & Misra, 1979 ).

OBSERVATIONS

At the metaphase stage the diploid chromosome number in the
three biotypes I, II and III was found to be 12, 11 and 10 respectively
(Figs. 1, 3,5). Out of the total 271 metaphase plates examined 8.48%
had 2n = 10, 56.08% had 2n = 11 and 35.42% had 2n = 12 chromosomes.

In all the three karyotypes, the actual lengths and the relative
percentage lengths of all the chromosomes were measured ( Table 1) and
homologised by the lengths. Thus the normal and abnormal karyotypes
Wwere constructed ( Figs. 2, 4,6). No heterochromatin body was observed
In the interphase nuclei of all biotypes. The mean length of chromosomes
in biotypes I, II and III ranged betweén 3.57 and 10,01 micra; 2,86 and
14.30 micra and 1.43 and 5.72 micra respectively.

2n = ]2 chromosomes must be regarded as the normal karyotype
because g the chromosomes could be arranged in homologous pairs based
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on theif actifal lefgths and relative percentage lengths. The female, %
with XX sex mechanism ( White, 1973) and the longest homologouys paie
has been suspected as the sex chromosomes in females ( Blackman, 197;
and Blackman & Takada, 1975). '

The total complement lengths ( TCL ) in three karyotypes [, |
and III are 42.92, 41,39 and 32,14 respectively.

DISCUSSION

The normal female karyotype of M. persicae found ‘as 2n = 12
by the earlier workers ( Colling, 1955; Sun & Robinson, 1966; Blackman,
1971) is confirmed by us ( Fig. 2 ). ‘During the course of present study
the embryonic tissues had also complement of 11 ( Fig. 3 ) or 10 chromo.
somes ( Fig.5). Karyotype of 2n = 11 differed from that of 2n = 121in
having a long unpaired chromosome (Np. 6) (Fig. 4) in place of the
shortest pair of chromosomes ( Fig. 2'), ‘while karyotype 2n = 10 appeared
to have four homologous pairs and: two unpaired elements-No. 5 and 6

The odd number of chromosomes was found in autumn. Sexuals
might have been produced by viviporous parthenogenetic famales. One
might then accidentaly deal with a male embryo in which a somatic chromo-
some number is supposed to be 2n—1 ( XX @ and XO & system in aphids),
so that an odd chromosome number may be found in one biotype. It is
not possible to identify the sex of an embryo. Cells from embryos may
pe identified by the use of phase contrast microscope. Since female cells
have dense heterochromatin body, they are different from males. The
only way to establish this karyotype ( 2n = 11) is to compare the relative
percentage lengths of chromosomes of this with that of the normal karyo-
type(2n = 12). On -comparision we found that the metrical data of
the two do not coincide with each other. The possibility of karyotype
2n = 11 to be the male is ruled out. If the chromosome No. ‘6' in Fig. 4
is conjectured to be ‘X’ supposing that it is from a male embryo, this
particular chromosome should be present in duplicate in normal female
(XX ) (Fig. 2), but clearly it is not the case here. The second possibility
1s that the unpaired element (No.6) in this karyotype may have been
formed by the fusion of the two shorter chromosomes, since the fusion
mechanism is very common in aphids.

From the figures it seems likely on the contrary that it might
apparently be a case of fusion, presumably of the 3rd or 4th pair of
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chromosomes in Fig. 2. : A critical metrical analysis is necessary to make a
reasonably accurate conjecture. This makes us to conclude that the karyo-
¢ype 2n = 11 may have resulted from the fusion of two shorter chro-
mosomes from a female karyotype (2n = 12),

¢ o
R 4 1€ ¢ e 40 o0 oo

5 E § 2.3 4.8 B
» 9 YT
TR 1 2

B 5
~\. " 1 2 3 4
° s VR
Ywon . 3 44
’ e
y W ¢ ¢ oo § o
1 2 3 4 5 6
” —,
- ' ®» op
o °® : -
"—‘FH—_' & ‘5 6

Fig. 1—Somatic mataphase of female M. persicae, 2n = 12 ( Normal ).
‘Fig. 2—Karyotyp: constructed from Fig. 1.
Fig. 3—Somatic metaphase of M. persicae, 2n = 11 ( Abnormal )
" Fig. 4—Karyotype constructed from Fig. 3.
Fig. 5—Somatic metaphase of M. persicae, 2n = 10 ( Abnormal),
arrow shows secondary constriction,
Fig. 6—Karyotype constructed from Fig. 5.

On comparing the normal karyotype (2n = 12) with that of
2n = 10, it is clear that the latter has four homologous pairs and two
unpaired elements No. ‘5’ and ‘6’ ( Fig. 6 ). Here again 2n = 10 karyotype
seems to have originated from the normal karyotype ( 2n = 12 ) by
the process of fusion.
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TAB'-!

Actual and relative chromosome lengths of three karyoty,,
of approximately simi,,

_‘ —_—
Biotype o > %%gie- ;l:TScoiLE. ‘ o 2 ._ :hromoi?i |
measured _ J |
I 2 292 548 548 428  4n
Normal +£355 SE 045 045 042 0.4
(2n=12) 1 % 128 1L95 1100 1003
' SE 018 018 0l6 O3
I 16 4139 m 513 500 424 410
(20 =11) +28 SE  0.44 0.45 0.2 - 033
12 % 1254 1141 1038 100l
SE 017 016 006 010
I s R4k 429 4LV 339 3%
(20 = 10) £09 SE 003 017 017 01
3 % 13.41 1202 1L00 105l

SE 0.57 0.62 0.63 0.26

B
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1
in Myzus persicae, assuming chromosome
lengths to be homologous.
number 3

Ty 6 7 8 9 10 11 12
351 - B3 § 3.21 3.21 2,02 2.02 1.96 1.96
0.34 0.34 0.25 025  0.16 0.16 0.17 0.17
9,23 8.85 8.50 8.01 5.42 4,98 4.69 4,36
0.12 0.09 0.10 0.13 0.12 0.09 0.10 0.19
3.66 2.66 2.31 2.31 2.14 214 670 —
0.25 0.25 0.10 0.10 0.08 0.08 0.54 —
9.59 8.89 6.84 5.91 5.65 503  14.28 —
0.11 0.11 0.28 0.15 0.12 0.14 021 —_
2.86 2.68 2.14 1.96 536 — 1.96 —_
0.00 0.17 0.00 0.16 0.20 — 0.16 —
9.82 9.37 6.77 611  15.14 — 5.75 o
0.15 0.13 0-24 0-22 0067 i 0.30 —
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At the moment, we can not make any explanation for this abng,
mal karyotype. However, the pouibility for these abnormal karyﬂtype;

due to the effects of insecticides sucked through the plant sap can p, b
ruled out ( Blackman et al,, 1978 ).

Since the slides were made from smears by air-dry method ;.
hypotonic solution, there may be some ¢chances of the chromosomes ha;,
been disturbed or dislodged but this possibility is ruled out because only
those metaphase plates were selected which showed spindle material roy;,
the chromosome set.  Although clear phenotypic differences betwee,
individuals with normal and abnormal karyotypes have been reporteg
( Blackman, 1971 ) irrespective of the colouration of the individuals 5,
morphological difference was observed in our materials with 2n = 12,
2n = 11and 20 = 10 chromosomes. Thus, the occurrence of chromosom:!
differences does not necessarily make the species different, just asth.

similar number ot chromosomes in two individuals do not necessarily make
them conspecific. :
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CHROMOSOMES OF THREE SPECIES OF APHIS

A. R. Khuda-Bukhsh

Department of Zoology,
Kalyani University, Kalyani-741 235
West-Bengal, Indio.

ABSTRACT

Chromosomes of Aphis rhamnifila, A. ruborum longisetous and A,
spiraecola have been described.

INTRODUCTION

Of about 4,000 species of aphids hitherto taxonomically described,
only some 398 odd species have been cytologically studied throughout'&
globe ( Kuznetzova and Shaposhnikov, 1973; Gut, 1976; Manna, 1983 ).
Further, from India out of the 653 species taxonomically recorded ( Ghosh,
1977 ) only 11 species have so far been cytologically investigated ( Behura,
1978; Kurl and Misra, 1978; Manna, 1983 ). The present wook was
therefore undertaken to add further knowledge to the cytology of

Indian aphids.

Apterous viviparous females of three species of Aphis, viz.,
rhamnifila David, Narayanan and Rajasingh, ruborum longisetosus Basu, and
spiraecola Patch, were collected from the host plants Rhamnus virgatus
( Fam : Rhamnaceae ), Rubus ellipticus { Fam: Rosaceac ) and Cestrum
nocturnum ( Fam : Solanaceae) respectively at Mussoorie, U. P. during
May and their early embryos were subjected to a modified squash
method ( Khuda-Bukhsh and Datta, 1979 ) for the study of their
somatic chromosomes.

The diploid metaphase complements in all the three species, viz.,
A, rhamnifila ( Fig. 1), A, ruborum longisetosus ( Fig.2 ) and A. spiraecols
( Fig. 3 ), contained 8 chromosomes which measured between 3.4 and 1.0
micra, 3.3 and 2.5 micraand 2.9 and 1.3 micra respectively ( Table 1)
Since all of them had the same diploid number, attempts have been made
to compare the metrical data ( Table 1) and the idiograms ( Fig. 4 AC)
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Figs. 1-4: Camera iucida drawicg cf m:-taphass compiements in

1—A. rhamnifila Tidogram of 4A— A, rhamnifila
9—A. ruborum longisetosus 4B—A. ruborum longisetosus
3—A. spiraecola 4C—A. spiraecola.

of these three species to see if some difference between the species could
be substantiated. A comparison of the idiograms ( Fig. 4 A-C) and the
analysis of the metrical data ( Table 1) would show that the chromosomes
in all the three species were gradually seriated except Nos. 3 and 4 in
A, rhamnifila which had conspicuous difference between them. The
minimum difference between any two adjacent chromosomes was noted
b Mo, Land 2. in A. rhamnifila, 1f the relative percentage lengths
in these three species are compared, it would show that the 4th chromo-
some in A. rhamnifila was palpably smaller than that in 4, ruborum longise.
tosus, but not much strikingly dissimilar from that in 4. spiraccola,
Similarly, the chromosome No. 1l in 4. _:p!raec'ola was lafger in relation
to its absolute length of genome than its counterpart in A, ruborum

longisetosus,
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“Tapee 1 ‘
1 [en‘th ( RI. ) of
i icra, relative percentage
Mean length in . i, 4. ruborum longloctoni
g and 4. spiraecola.
A, spiraecol
fila A. ruborum longisetosus il
Chrom. M:a -n’ ?:::::2‘1{ Mean length g, Mean length R
No. in micra Ru in micra in micra R,
——— e e i S
1 3.4 30-9 3.3 2&2 2-9 35.3
2 3.3 :0.0 3.1 26.5 2.3 28.0
3. &7 25.5 2.8 23.9 1.7 20.7
4. 1.6 14.5 2.9 21.4 1.3 15.9

As far as the present author is aware, this is the first report on
the chromosomes of 4. rhamnifila and A. ruborum longisetosus though
A, spiraecola, the other species under present study, had earlier beem
reported to have 2n = 8 chromosomes ( Robinson and Chen, 1969 ).
About 36 identified species of Aphis, including the present ones, have
so far been cytelogically studied (Kuznetzova and Shaposhnikov, 1973;

1976; Ghosh, 1977; Behura, 1978; Manna, 1983; Rabinson and Chen,
rs have been found to contain

( Manna, 1983 ). Thus the
he stable number of 8 chro-

Gut,
1969 ) and except in 5 species all othe

8 chromosomes in their diploid complements

genus Aphis seems to be characterized by t
mosomes although distinctness between one species and the other could

be drawn by analyzing their metrical data and relative percentage
length of the chromosome complements. As such structural rearrange.
ments of some form of mutual exchange could be contemplated in the
evolution of karyotypes in these three species of Aphis as has not also
been suggested for other species of aphids ( Gut, 1976; Rohinson and

Chen, 1969;
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THE DIPLOID CHROMOSOMES (N THE
GENUS RHOPALOSIPHUM

B. K. Behura and K. Bohidar

Depariment of Zoology, Utkal Universigy,
Vans Vihar, Bhubaneswar-751 004,

ABSTRACT

The diploid chromosoma number in the different species of Rhopa.
losiphum has been reported to be 6 in pseudobrassicae; 8 in cerasifoliae, maidis,
padi and prunifoli; 10 in insertum and 16 in nymphaeae indicating thereby tha:
the genus forms chromosomally a heterogenous group. Species with the
lowest chromosome number e.g., 2n=6 have sizes of chromosomes relatively

larger than those with 2n = 16 chromosomes.

INTRODUCTION : -

Cytology—an useful additional tool in taxonomy of animals, is an
established fact ( Manna, 1969 ). The subfamily Aphidinae is cytologically
characterized by the presence of one or more X chromosomes, no Y chro-
mosome ( Makino, 1956; Sun and Robinson, 1966 ), parthenogenetic life
cycle and a wide range of diploid chromosome number in different species.

Table 1 shows the diploid chromosome number in seven species
of the genus Rhopalosiphum studied by different workers among which we
contributed one ( Behura and Bohidar, 1978 ). The number varies through
6,8, 10 and 16 but 8is more prevalent. The metaphase complements of
different species are not identical ( Figs. 1-7 ).  All the three pairs are of
equal length in R, pseudobrassicae with 6 chromosomes; all the four pairs
are almost of equal length in R, prunifoliae with 8 chromosomes; three
pairs of equal length and one pair slightly shorter in R, maidis and R, padi
with 8 chromosomes each; two pairs long and two pairs short in R, cerasi-
Joliae with 8 chromosomes; three pairs long and two pairs very short in
R, insertum with 10 chromosomes and two pairs long and six pairs short
in R. nymphaeae with 16 chromosomes. Taking karyotypes into considera-
tion, R. maldis and R, pudi appear to be closely related. The number of
short chromosome pairs increases with the increase in chromosome
numbers. For example, in the species with 2n =6, there are no short pairs
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Figs. 1-7T—Karyotype of different species of Rhopalosiphum :

(1) cerasifoliae ( After Robinson & Chen, 1969 ).

(2) insertus ( After Sun & Robinson, 1966).

(3) maidis ( After Sun & Robinson, 1966 ).

(4) nymphaeae ( Behura & Bohidar, 1978 ). -

(5) padi ( After Sun & Robinson, 1966 ).

(6) prunifoliae ( After Fox, 1957). : :

(7) pseudobrassicae ( After Fox,J1957). > ik

in species' with 2n = 8, the number varies from zero to, two. short pairs;
in species with 2n = 10 there are two short pairs, and in species with
20 = 16 there are four short pairs. _ e U005 G

From a study of the relative length of the karyotypes it appears
that species with the lowest chromosome number as in R, pseudobrassicae
(2n = 6) are characterized by large chromosomes and species with
highest chromosome number as in R. npmphaeae ( 2n0=16 ) have the smallest
hromosomes. Sun and Robinson ( 1966 ) also hold the same view.

_ Thus it appears that the species under the genus Rhopalosiphum
differ from each other cytologically so far as the number of diploid
chmmOsomes and their relative lengths are concerned.
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T ABLE 1
Diploid chromosome number of 7 species of Rhopalosiphum
reported by different workeis.__c
Name of species E‘?lgi;?f 5(05212) Reported by
1. R, cerasifoliae ( Fitch ) 8 Robinson and Chen, 1969?
5. R, insertum ( Sanderson ) 10 Sun and Robinson, 1966,
3. R, maidis ( Fitch) 8 Sun and Robinson, 196,
4. R. nymphaeae ( Linnaeus ) 16 Behura and Bohidar, 1978,
5. R. padi ( Linnaeus) 8 Sun and Robinson, 1966,
6. R. prunifoliae ( Fitch) 8 Fox, 1957.
7. R. pseudobrassicae ( Davis ) 6 Fox, 1957.
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V. APHIDS IN AGRICULTURE

INTERACTION BETWEEN APHID CLONES,
PRE-ACQUISITION FASTING AND ACQUISITION FEEDING
PERIODS AND VIRUS STRAINS ON THE APHID
TRANSMISSION OF POTATO VIRUS Y

M. N. Singh, S. M, Paul Khurana and B. B. Nagaich

*Division of Plant Pathology,
Central Potato Ressarch Institute,
Simla-171001 (H. P. )

ABSTRACT

Interaction between aphid clones, pre-acquisition fasting, acquisi-
tion feeding periods and two strains of potato virus Y (PVY) were
studied employing Aphis gossypii ( Glover) | Myzus persicae ( Sulzer) to
assess their role in governing an aphid’s vectorial ability. Different; aphid
clones varied in their transmission -ability, however, strain PVY' was

transmitted more efficiently than PVY?. One or 2 hrs. pre-acquisition
fasting and acquisition feeding of 1 to 5 min. and transmission feeding
upto 30 min. were beneficial for transmission but prolonged starvation
and feedings had no or an adverse effect. Late stage nymphs were
insignificantly superior over adult apterae and alatae. However, under
all experimental combinations, the variables tried did not influence the
relative transmission ability of an aphid clone indicating it to be a geneti-
cal character.

INTRODUCTION

Variations in the efficiency of different clones of a vector are
well known since long. As early as 1931, Smith observed, “The question
of the relationship of strains, biological races and varieties of insect
vectors in regard to their ability to transmit viruses is a subect of great
interest and one which up to the present has been much neglected” stands
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true till today. The wide differences between. different species (¢ abhig

in transmitting virus are attributed to genetlca-l cbaracters. Va”atiqns
in the transmission efficiency of the individuals within a species hay, bee:
studied in detail with regard to circulative viruses ( Stubbs, 1935; BlOrl'mg
and Ossiannilsson, 1958; Saksena, ef al., 1964; Rochow and Eastop, 19
Bath and Chapman 1966; Upreti and Nagaich 1971a ) and to some exten,
for stylet—borne viruses ( Bawden and Kassanis, 1947; Nagaich ef al, 1970
Upreti and Nagaich, 1971b ). It is known that inefficient transmitcers ¢,
a virus may be efficient vectors for another virus and vice.versa. Ezpe,,
ments were, therefore, designed to elucidate therole of factors whig,
apparently have a bearing on the transmission ability of different clone,
of M, persicae and A, gossypii, Interactions between four factors viz,
aphid clones, virus strains and fasting/feeding periods etc.y were determined
with regard to the efficiency of a vector clone for a virus strain and the
observations are presented hereunder.

MATERIALS AND METHODS

Thirteen clones of M. persicae and five clones of 4. gossypii were
maintained individually - on virus free/immune plants of cabbage/Capsicum
anmuum respectively. The cultures of PVY (strains PVY2 & BVY4)
were maintained as described by Khurana et. al, (1975). All transmission

tests were tried with viviparous apterous adults starved for 2 hrs. The
virus cultures used throughout the investigations were three weeks old

in source plant and normally the top 3rd/4th leaves were used for making
the aphids viruliferous. Usually 1 to 2 hrs pre-acquisition fasting, 5 min
acquisition access and 30 min of transmission feeding were allowed unless
otherwise stipulated. All transmissions were tried to and from Datura
metel plants which were grown singly in 4" earthen/plastic pots and
maintained in an insect-proof glasshouse. All test plants were 4-5 weeks
old and had 3-4 true leaves. Usually 5 aphids/test plant were used. Test
plants were covered under small celluloid cages during the transmission
teeding after which the aphids were killed. All experiments were repeated
twice For each treatment a minimum of 10 test plants were employed.
Adequate number of controls in all trials were exposed to non-viruliferous

aphids from healthy D, metel plants but not even a single control plant
was found to develop the infection, -
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RESULTS

(omporative vectorial efficlency of different clones :

The figure 1 reveals that a range of 10 to 607 transmission of
pvyY was achieved. Three and two clones of M, persicae and A, gossypii
mngmittcd PVY? to the tune of 40% and more while, six and two clones
dAticiently transmitted PVY4 It isalso clear that all these clones trans-
mitted PVY4 more efficiently than PVY? except the 4. gossypll clone 1.

EFFICIENCY OF APHID CLONES IN TRANSMITTING
PVY STRAINS

2
o PVY M.
~ Yannsu:ac
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i ,:;'ﬂ A gossypii
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APHID CLONES

PERCENT TRANSMISSION OF PVY STRAINS

Infiuence of fasting on aphid transmission of PVY strains by
different clones of A, gossyplt and M, persicae :

Aphids of different clones of both the species were given a pre.
acquisition fasting of 0, 1 and 2 hrs and then allowed 5 min acquisition and
30 min transmission feedings. The data embodied in Table 1 clearly reveal
that although longer pre-acquisition fastings enhanced an aphid’s virus
vectorial ability irrespective of the virus strains, the efficient vector clones

of either species remained relatively efficient over the inefficient ones.
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Relation of the virus strains, aphid elones, pre.acquisition

fasting and transmission feeding periods :

Since pre-acquisition fasting was found not to govern the ef;

ciency of a vector, an experiment was designed to observe the Interactiq,

between a number of factors. To be sure whether or not these factor
influence an aphid’s uptake, carry over and inoculation ability, represent,.

tive efficient and inefficient clones of M. persicae and 4. g0ssypii ye,,

selected. They were allowed 0, 1 and 2 hrs starvation; 1or 5 min. acqusi.
tion and uniform transmission feeding of 30 min using 5 aphids/plant. T,
data obtained ( Table 2 ) reveal that the efficient vector clones f
M, persicae and A. gossypli remained relatively efficient under all vari.
ables tried. It is thusapparent that these four variables did not interact
positively towards an aphid’s vectorial ability. Also all clones of both
the species t'ransmitted PVY* more efficiently than PVYZ2

In a secondary experiment ( Table 3, 4 ) it was observed th&_lt the
inefficient vector clones remained relatively inefficient even if they were
allowed longer pre-acquisition fastings ( up to 4 hrs. ), a range of acquis:-
tion feeding viz,, 20 sec. 1. 2, 5, 15 and 30 min, and prolonged transmission
feedings ( up to 24 hours ). This data has lent further support to the
findings that these four factors singly or in combination do not influence
an aphid’s efficiency as a virus vector.

Comparative efficiency of different stages of efficient|inefficient
aphid clones in transmitting PVY strains :

To determine the relative efficiency of three forms of two aphid
species ( selected representative efficient and inefficient vector clones)
were given the usual treatments. The observations on their ability t0
transmit PVY strains are recorded in Table 5. It is clear that the lat¢
stage nymphs were slightly superior though insignificantly than aptero¥®
adults as transmitters over their alatae for both the strains of PVY.
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Tasue 1
{nfluence of fasting on aphid transmission of PVY strains by
different clones of 4phis 80ssypii and Myzus persicae,
e | % Transmission
PVY?2 PVY4

5, gossyPli e 1 hr 2 hrs 0 hr 1 hr 2 hrs
A 10 20 30 0 20 25
g V. 1L 0 10 15 0 10 20
g, V. 1L 10 25 40 20 30 60
1 V. IV. 30 20 40 10 0 50
H.V. V. 10 20 25 0 20 30
¥, persicae i

H V.1 10 20 30 15 20 40
H V. IL 10 20 25 10 0. %0
H. V. IIL 20 40 50 30 5 60
H. V. IV. 10 15 30 10 30 40
H.V. V. 10 20 30 15 20 30
H.V.VL 10 20 20 15 30 30
H,v. VIL 15 c0 30 15 25 40
H. V. VIIL, 10 20 20 15 30 30
H.V.IX, 15 20 30 20 30 35
RY.X. 20 25 40 25 B 50
H.v. X, 20 25 40 25 35 50
H. v, X1, 5 15 30 10 20 35
H. v, XII. 3 10 10 5 15 15
H v, X, 10 20 40 20 30 5

——
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TasLe 1
Influence of fasting on aphid transmission of PVY strains by
different clones of 4 phis go.ssy\pn’i and Myzus persicae,
e *- % Transmission
pPVY? pPVYys
A, gossypli 0 hr 1 hr 2 hrs 0 hr 1 hr 2 hrs
H. V. L 10 20 30 0 20 25
H, V. IL. ' 0 10 15 0 10 20
H. V. IIL 10 25 40 20 30 60
H. V. IV, 30 20 40 10 30 50
H. V. V. 10 20 25 0 20 30
M, persicae ; 5
HV.I 10 20 30 15 20 40
H. V. IL 10 20 25 10 30 30
H. V. IIL 20 . 40 50 I RSTR 60
H. V.IV. 10 15 30 10 . 30 40
H. V. V. 10 20 30 15, o el i
H.V. VL 10 20 20 15 30 30
H. V. VIL 15 20 30 15 25 40
H. V. VIIL 10 20 20 15 30 30
H. V. IX. 15 20 30 20 30 35
H.V. X, 20 25 40 25 35 50
H.V.X. 20 25 40 25 35 50
H. v, XI. 5 15 30 10 20 35
H. v, XIL, 3 10 10 5 15 15
H v, x11, 10 20 40 0 30 55

e ——
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TapLE 2

Interaction between virus strains clones pl"e-aCCIUISltlon fasting
and transmission feeding periods.

o, Transmission Ny

M, persicae  1min’ 5 min el 3 mip
0 he* 10° S0 « %
H. V. [[[#w 1hr 30 40 45 50
2 hr 40 50 50 60
0 hr 10 20 15 25
H. V. Xa# 1hr 20 25 30 40
2 hr 30 0 . 40 Vg
0 hr 5 10 10 2
H. V. VI& 1hr 5 20 24 25
2 hr 10 20 - 20 %
*Ohr 0 3 5 10
H. V. Xl 1hr 5 : 5 10 20
2 hr 10 10 10 - 2
A, gossypii
0 hr 0 5 0 5
H V. s 1 hr 10 10 10 10
2hr 10 15 15 20
Ok 5 15 10 20
V.
H. V. Il 1 hr o5 30 30 i

# Inefficient colnes,

a = fasti
#» Efficient, faating,

b = acq. feeding,
¢ = % (avg. ) transmission.
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Tase 4
Effect of transmission feeding periods for PVY transmission by
different clones®.
PVY? { % tramission ) PVY4 (% transmisgion ™
M.persicae 15 % 1 2 4 24 15 30 1 2 1>
clones min min hr hrs hrs hrs min mE hr hrs by ;4
H. V. L 30 3 25 25 20 30 35 40 30 35 4
H. V.IL 20 25 20 15 15 25 25 ©0 30 30 30 ,
H. V. IIL 5 50 50 45 45 55 50 60 60 60 60 ¢
H. V. V. 30 3 30 25 15 20 40 40 35 40 40 g
H. V. V. 25 25 20 20 20 25 30 30 30 3 30 3
H.V.VL 20 20 15 10 10 20 25 30 30 30 30 3
HLV.VIL 25 2015 1515 2530 400 %5 40 O™
H.V.VOL 15 20 10 10 10 20 25 30 30 30 30 3
HV.IX. 20 20 15 10 10 20 25 35 35 30 3% 3%
H.V.X 30 40 30 35 40 45 40 50 50 50 50 %
HV.XL. .20 .20 .2 15.20.2.% 35,30, 3% 3B %
H.V.XIL - 10 10~ 5- 5- 100 1000 100:15+150 15.%315. 10
H.V.XIL. 30 40 20 35.45 50 40 55 50 55 55 &
A, gossypii clones
H.V.L 20 30 0.2 25 30 15 2 20 25 25 3
H.V. IL 0 15 15 15 20 20 15 20 20 20 20 2
H. V. III 35 40 40 40 45 45 45 60 60 65 65 65
H. V.1V. 30 40 40 40 45 45 40 50 50 50 50
H.V.V. 10 20 20 2 2 25-:25 % éo 30 35 %

# Fasting :

2 hrs. and Acquisition feeding : 5 min.
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in transmitting PVY strains,

225

Fant™=

PVY?

PVYH4

No. of plants infected by
each stage out of 20

No. of plants infected by

each stage out of 20

M. persicae Nymphs Apterae Alatae Nymphs Apterae Alatae
clones
g v.IL 12 11 5 14 12 6
g, V. VL. 6 6 3 ° 7 8 4
H V. X 10 10 4 12 11 5
H. V. XIL 5 4 3 6 5 4
S— b
Total 33 31 15 39 36 19
 ——
4, gossypli
clones
# V. IL 8 6 2 8 6 3
H. V. IIL 12 10 5 11 12
Total 20 16 7 19 18 8

Treatments : Fasting 2 hrs; Acquisition 5 min. and

Transmission feeding 30 min.

DISCUSSION

The above mentioned results clearly suggest that differences in
the pre-acquisition fasting, aphid feeding periods and virus strains do not
The infections
produced are local and independent for each aphid individual/species/clone
(Watson, 19% ) and the increased transmission is. only an increase in
probability of transmission due to one or other factor ( Bhargava, 1°51;

alter the relative efficiency of an aphid vector clone.

Nariani & Sastry, 1962 ).

Further, the fall in PVY transmission due to
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prolonged acquisition access
thesis of inhibitor (Saliva )

beyond 5 min is in agreement with tp, |
ion i hids ( Watso Yo,
production 1n ap n and Rohen
8

1939 ) and as also supported by Day and [rzykia}.vicm 1954; Bhargay,, ]951:
Sylvester, 1964; Nariani & Sastry, 1962; _Nanalch.‘ et al.- 1970; Khurana'
eral, 1973 and Singh, 1977. No difference obtained with the iNcrey,

feeding periods can be explained on the ground that Moy

in transmission , T
in the initial duratip, of
J

of the viruliferous aphids caused infection
15'30 mlna

Although variable conditions of starvation, acquisition and the
virus strain had some influence on the vectorial ability of an inetficient
clone, such variations were either.parallel or greater in the case of efficie;
clones. Therefore, such variations in difterent clones of two specig
under report can be attributed to a hereditary character as also suggesteg
by previous workers ( Simons, 1958, Sohi and Swenson, 1964; Upreti ang

Nagaich, 1971; Khurana, ef al., 1976; Singh 1977 ).
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APHIDS OF AGRICULTURAL IMPORTANCE AND THEIR
NATURAL ENEMIES AT JULLUNDUR ( PUNJAB )#

K. C. Mathur

Division of Entemolegy,
Oentral Rise Researsh Institute, Outtack-753 008

ABSTRACT

Results of an extensive survey for aphids and their natural ene-
mies around Jullundur, Punjab are presented. The species of aphids
feeding On economic plants and weeds are reported. The natural enemies
jnclude 7 species of parasites and 16 species of predators, Life history
and gseasonal occurrence of seven species of predators have been studied.
Feeding capacity of Scaeva albomaculata Macq., during larval period, varied
petween 25 and 35 aphids per day.

INTRODUCTION

Aphids draw attention of all engaged in cultivation due to their
occurrence in large numbers on crops. Aphids, apart from causing direct
damage by feeding are known to act as vectors of virus diseases. These
have wide host range including both economic crop plants and certain
weeds. The author, therefore, surveyed the aphid fauna around Jullundur,
Punjab and their natural enemies.

APHIDS OF JULLUNDUR

Acyrthosiphon pisum ( Harris ) was found in pure colonies on
Trifolium alexandrinum and Trigonella foenum-graecum, Cicer arietinum,
and Pisum sativum. On C. arietinum, heavy incidence was noticed in

mid-March and also mid-October.

Aphis gossypii Glover is a widely distributed species and was found
feeding on Cestrum nocturnum, Cucurbita pepo, Gossypium spp., Luffa
acutangula, Psidium guajava and Solanum melongena. This aphid often

occurred in mixed colonies.

Lipaphis erysimi ( Kaltenbach) isa serious pest of mustard and
radish around Jullundur. Host-plantst Brassica migra, B. oleracea var.
capitata and B. oleracea var. botrytis.

—

* Work done by the author st Commonwealth Inssitute of Biologiosl Gontrol, Bub.

station Jullundur under a US PL. 480 Project “SBurvey for Natural enemies of Aphids
i_n Indi.",
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Myzus persicae ( Sulzer ) is another widely distributed SDecieg
and was found in mixed colonies with Hyadaphis coriandri Das on Coyig,,
rum sativum. It was also found feeding on Beta vulgavis, Daucus Carotg
Ipomea spv, Solanum tuberosum, Solanum melongena, Solanum lycopersic,,,
Rumzx dentatus, Cyphomandra betaceae and Nicotiana tabacum

Other aphids found around Jullundur were \Aphis craccivora Kocp,
on Cicer arietinum; Aphis rhoicola H. R, L. on Rumex dentatus,’ Brevicoryy,
brassicae ( Linnaeus ) on brassicas; Hayhurstia atriplices Li, on Chenopodiyy,
sp-» and Macrosiphum sanborni on Chrysanthemum sp.

PARASITES

The parasites reared from different aphid hosts during the period
of survey are as follows:

—

Name of plant

Name of the parasite Name of host aphid host of the
; - aphid
1. Aphelinus sp. Aphis gossypit Gossypium sp. .
2. Aphelinus semiflavus Myzus persicae Solanum spp.
Brassicas.
3. Aphidius smithi Acyrthosiphon pisum  Pisum sativum
Sharma and Subba Rao _
4. Aphidius sp. Aphis grosypii Solanum melongena
5. Binodoxys indicus Mpyzus persicae Cyphomandra betaceas
Subba Rao and Sharma
Macrosiphum sanbornt  Chrysanthamum sp.
Aphis craccivora Cicer arietinum
6. Diacretiella rapaz Brevicoryne brassicae Brasiccas
( M’ Intosh ) : ‘
H ayhurstia atriplices  Chenopodium Sp.
Lipaphis erysimi Brassicas
7. Lysiphlebus sp. Aphis gossypii Goibing
( probably n. sp ) 05Stpium spp.
PREDATORS

Predators of aphids are knowa to plasv an im
the aphid population. However, around Jullundur
predators to particular aphid was obseryed,

tors were collected,

portant role in reducing
no specificity of these
The following aphid preda-
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Jllida? ( Coleoptera ) :

cgcciﬂ ’ A ’
1, Coccinella septumpunctata Linn, : This coccinellid was the most

on predator found asso.ciated with A. gossypii, A. craccivora and
prysimie It was abz'mda.nt in October and November, tending to decline
;,]anuarY- The‘ hfe-hlstOl'Y_was studied during October-December.
The edes hatChEd_ in 4.5 days in OC_tobFfr and 5.7 days during November-
De cembers The first, sec.:ond and third instars lasted 3.9, 2.4 and 5-8 days
respeCti"ely and pupal period 4-6 days.

com

b

2. Menochilus sexmaculatus F.: This was the most common
pradator found feeding on A. gossypii, A. craccivora, L. erysimi, B, brassicaz
and M. persicaes The populations remained high upto the second week
+ December and declined in January. Eggs hatched in 4-5 days in October.
rarval and pupal periods ranged from 9-14 and 4-12 days respectively
during November and December,

Syrphidae ( Diptera ) :
3. Melanostoma orientale Wied : Very few speciméns were col-
lected. The larvae fed on L. erysimi.

4. Paragus tibialis Fall: This predator was found sometimes
associated with A. gossypii on Gossipium sp.

5. Scaezva albomaculata Macq.: Larvae of this syrphid fed on
L erysimi and M. pzrsicaz. Copulation lasted 125-290 minutes ( mean 200
minutes; mean of 10 pairs ). The eggs hatched on the fifth and sixth

day. The first, second, third instars and pupal period lasted about 5.2,
37, 7.8 and 14.5 days respectively during December-January and 3.5, 4.6,

63 and 11 days during January-February.

The number of L. erysimi consumed by S. albomaculata during
each instar is given in Table 1.

Tase 1
Feeding capacity of larvae of S, alhomaculata,
Number of L. erysimi consumed per day
Stage =
B Mean Range
Ist instar 3 1.5
2nd instap 5 1-8
3d ingear 24 18-28

..l‘f_fimnsumption during larval period 32 25.35
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6. Sphaerophoria indiana Bigot : This syrphid fed on L, € Ysimg
on mustard and occasionally on M. persicae on N. tabacum. The Popy,
lation was moderate in December but tended to increase by Januar,
The female laid 37-45 eggs during its life time. The eggs hatched i P
The larval period lasted 16-43 days or even More,
This species hibernates in larval stage in Deceml?er-]anuary. The pupy
period was 16-18 days. Males lived for 3-12 days in November-Decembp,,

while females lived for 26 days when fed on aqueous solution of honey,

days in November.

7. Syrphus balteatus: It is one of the most common predators
feeding on many aphid species found around Iqllundur.

8. Syrphus confrater Wied.: Larvae of S. confrater were found
feeding on A. gossypis and A. craccivora. s

9, Xanthogramma scutellare Fab. : Although it is a very common
and important predator feeding on several aphid species at Jullundur,
the population remained low apparently due to competition with other
predator species, particularly with other species of syrphids. The larval
period lasted for 13-14 days in November but one batch of larvae pupated
within 89 days. The pupal period ranged from 15-17 days but in one
batch it lasted about 10 days. The pupal period lasted 7-9 days in
October, 13-17 days in November, 22-23 days in December and 20-21 days
during January.

. 10. Lasioptit:us- pyrastri L. :  Larvae of this syrphid were found
feeding on several species of aphids including those on Brassicas during

October. Its activity was very pronounced in mustard fields where severe
infestation of L. erysimi was noticed.

Chamaemyiidae ( Diptera ) :

11. Leucoprs minae Tanas: It feed : % ;
vora, L. erysimi and M. persicas, This ::::l ii'wwgosspml, A, craf:c;-
January, February and May to December. The life hias reared c'luru.lg
November showed the pre.oviposition perjod e 3-68501‘5' studled'm
2.3 days, larval and pupal period 8.9 days and 17.18 days i:yes. egg pfrlod

Spectively.

Chrysopidae ( Neuroptera ) :

12. Chrysopa sp. ( carnea group ) : Lovs

: ae - _
predaceous on Aphis gossypii on Gossypium sp, The eg;f v:.hns. lspeqes were
ere ald 20 days
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Jfrer mating: Eggs hatched in 89 days. The first '
[pstars lasted 8-13, 13 and 11-24 days respectively durir’lgsg:cotz(ll)e:-l}:nttxz:'f

Tbe pupal pel‘iOd lasted 12 days durin g )
\or hibernates in the a ik wiidn. g October-November. This preda-

Anystidae ( Acarina ) :

13. “Aﬂ:vstis sp. Small numbers of this predaceous mite fed
On A. gossm"

Oth-er p-redat.ors observed at Jullundur are the syrphids, Eristalis
tenax L., Eristalis qutm.;uestriatus Fab. and Eristalis paris Bigot. These
were collected on wing in mustard fields and perhaps fed on L. erysimi.

A Bethylid, Parasierola sp., was occasionally reared from field
collected syrphid pupae during October.

The important aspect to be noticed from the above account is
that around Jullundur the number of parasite species were few and were
less abundant. But predators were available in large numbers. In spite
of high predator populations, the aphids expressed large populations
during the year under survey. There is however, a need for detailed
survey for the natural ‘enemies of aphids to record additional natural
enemies which may be useful in controlling the pest.
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SREDATION BY COCCINELLA SEPTEMPUNCTATA LINN,

AND MENOCHILUS SEXMACULATA FAB., ON
FIVE SPECIES OF APHIDS
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N
ABSTRACT

Studies .on the extent of predation by C. septempunctata and M,

sexmaculata on five different species of aphids Viz., L. erysimi, B. brassicae,
A. craccivora. M. pisi and A. gossypii shows that L. erysimi is consumed i

largest numbers by pboth the species of beetles, while M. pisi and A. cracei.
vora are consumed almost equally and A. gossypii is preyed upon in leag,

numbers. bk
INTRODUCTION

The lady-birds or coccinellids ( Coccinellidae : Coleoptera ) form
as they are mostly predaceous, and

a very important group of insects, |
lant-lice ( aphids ), scales ( coccids)

thus help to keep crop pests such as p
and mealywings (aleurodids) in check. A few species of these beetles

are even reported to feed on lepidopterous larvae. The lady-birds are
predaceous in both the larval and adult stages with few exceptions.
There is, however, one set of coccinellids known as Epilachna beetles
that are vegetable feeders and these occur in large numbers as pests on

various crops.

The predatory coccinellids have played an important role in the
development of biological control. The introduction of Rodolia cardinalis
Mulsant from Australia into California against the Cottony cushion scale
Icorya purchasi Maskell was the first dramatic case of biological control.

Work on predation of coccinellids on aphids is rather scattered
:n:c .frag:mentifry.. Clausen (1915) determined feeding rate for eight
1:;.2 ;esagh i;'cc;gflhds anc} found that the larvae of each species consum®
soithocmindd aily. Schilder .and Schilder ( 1928 ) reviewed the type of
sumed by different coccinellids, Hagen ( 1962 ) gave on accoun*’
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the biology and ecology of predaceous coccinellids. Hodek ( 1962 ) stated
¢hat the aphid feeding coccinellids are not so polyphagous as was presumed
earlier and that they have specialized food requirements dependi-ng upon
the biochemicalgscomposition gof aphids.  Smith (1965) also observed
that coccinellids show preference for certain species of aphids but may
consumeflothers when better food is not available,

Studies were initiated to find out the extent of predation by two
commonly occurring species of coccinellids viz., Coccinella septempunctata
Linnaeus and Menochilus sexmaculata ( Fabricius ) on five different
species of aphids wiz., the mustard aphid, Lipaphis erysimi ( Kaltenbach );
cabbage aphid, Brevicorynedbrassicae Linnaeus; bean aphid Aphis kcraccivora
Koch; pea aphid, Macrosiphum pisi Kaltenbach and cotton and brinjal
aphid,sAphis gossypisgGlover.

MATERIALS AND METHODS

The adults of both the species of coccinellids viz., C. septempun-
ctata and M. sexmaculata were collected from the field and were kept
under laboratory conditions for 6-8 hours, without any food. One adult

- was kept ineach jar and was provided with fifty freshly collected adult

" apterous aphid specimens. Counts of aphids eaten during a 24 hour period
were made- in each case and fifty fresh new aphids were reintroduced,
Observations fon the feeding of aphids were recorded for three days in
case of each aphid species.

RESULTS

The data on the mean number of aphids eaten by these species is
presented in Tables 1 and 2. The mustard aphid, L. erysimz: was consu-
med-in the largest number by both the species of coccinellids wh1lfe_, M.
pisi and A. fcraccivora were consumed almost equally. . A. gossypii was
consumed in the least number by both the sp.ecies of coccmell.lds. It was
also fobserved :‘that’ these :coccinellidschcur- in t‘he' same 'hab1tat feed}llng
upon thefsame gspecies of aphid in the field. It is interesting to note that

the adultesdo not perceive prey until contact.

It is evident from tables 1and 2 that there is great diffe(r:ence ;in
the number of aphids of different species consumed by adults of C. septe-

<MPunctata and M. sexmaculata,



Tapis 1

Predation of Coccinella septempunctata Linn., on different

species of aphids.

Species of aphid

Mean No. of apﬁ
consumed during 24 ho,,

‘ Lipaphis erysimi Kalt. 36.6 o
Brevicoryne brassicae L. 31.6
Aphis craccivora Koch. 12.0
Macrosiphum pisi Kalt. 13.3
Aphis gossypit Glover. 10.6

Tase 2

Predation of Menochilus sexmaculata Fab., on different

species of aphids.

Species of aphid

Mean number of aphids

taken during 24 hour

S

Lipaphis erysimi Kalt. 20.3
Brevicoryne brassicas L. 17.6
Aphis craccivora Koch. 12,6 .
Macrosiphum pisi Kalt, 14.3
Aphis gossypii Glover 8.0
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INTRODUCTION

Syrphids form an important component of predatory complex of
aphids. Itis rare to find an aphidicolony on a'plant without a $yrphid
larva. Knowledge about the syrphid predators of aphids in In& has
accumulated chiefly through the works of Bhatia and Shaffi ( 1932),
Cherian (1934 ), Rahman ( 1940 ) and Rao ( 1969 ). Among these workers
it was Rao ( 1969 ) who for the first time reported 8 syrphid species preda.
ceous on aphids in Kalimpong of Darjeeling district, West Bengal.

The present work reports our investigations on the syrphid pre-
dators of Kalimpong and Sikkim. ’

MATERIALS AND METHODS

1. Syrphid flies were obtained by rearing eggs and/or maggots available
on aphids during different periods of a year.

2. Adult syrphid flies were kept in dry condition and identified through
the courtesy of Zoological Survey of India, Calcutta.

3. Aphid hosts were collected in 70% alcohol in the field and subjected
to usual processing and mounting procedure for microscpical study.

4. Host range and seasonal occurrence of the syrphid predators were

determined from the collection data of the aphid with which eggs
andor maggots of the flies were found,
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? - -n

Studies on life-history and voracity of Sphaerophoria scripta were
» conducted under room conditions at Kalimpong (c 1280 m). For.
this purpose newly laid eggs iwere collected from the fieldalong with
aphid infested plant parts and kept in a pair of petrigdishes. *,Obser-*

vations in frespect of developmental period and voracity were made *
at anlinterval of every 24 hours, ——

R ad

6. Syrphid larvae were provided with fresh aphids every 24 hours till
. pupationa | = » -

OBSERVATIONS

1.- Allograpta javana ( Wiedmann ) ) - )
. Hosts: Macrosiphum rosae ( L. ) and M. rosaziformis Das ex. Rosa sp. .
Locality : Kalimpong.
Collection period : April—May. il

- Betasyrphus serarius ( Wiedmann ) v o =

Hosts Macrosiphum rosae ( L. ) fex. Rosa sp.; Aphis spiraecola Patchﬂ
ex. Bidens pilosa and Lipaphis erysimi (Kaltenbach) ex. Brassica .
oleracea var. capitata.

Locality : Kalimpong.

Collection period : March—April.

3. Dideopsis azgrota ( Fabricius ) . . s
Hosts: Aphis spirazcola Patch ex. Artemisia vulgaris and Bidens
" pilosa. .

- »

Locality : Kalimpong.
Collection period¢  July—October.

4. Epistrophe griseocincta ( Brunetti )
Hosts: Rhopalosiphum maidis ( Fitch ) ex. Hordeum vulgare,
Localily : Sikkim.
Collection period : November.

5. Episyrphus balteatus ( De Geer )
Hosts: Aphis gossypii Glover and Myzus persicae ( Sulzer ) ex. Cypho.
mendra betaceaz and Cucumis sativus; Melanaphis sacchan‘i N

( Zehntner ) ex. Zeu mays, Myzus persicae §( Sulzer )* ex.
Solanum tuberosum.

Localities : Kalimpong, Sikkim.
Collection period : Throughout the year.
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6. Ischiodon scutellaris ( Fabricius )
Hosts : Acyrthosiphon pisum ( Harris ) ex.

Locality : .Kalimpong. |
Collection period : March—May and November—December,

Pisum sativum,

7. Melanostoma orientale ( Wiedmann )
Hosts: Melanaphis sacchars ( Zehntner ) ex. Saccharum of ficin Wi

and Rhopalosiphum maidis ( Fitch ) ex. Hordeum vulgare,

Locality : Sikkim.
Collection period=—=December.

8. Paragus tibialis ( Fallen )
Hosts: Aphis spiraecola Patch ex. Bidens pilosa.

Locality : Kalimpong.
Collection period : August—October.

9. Paragus yerburiensis Stuckenberg.
Hosts: Aphis spiraecola Patch ex. Bidens pilosa.

Locality: Kalimpong.
Collection period : January—March and August—December.

10. Metasyrphus confrater ( Wiedmann )
Hosts: Aphis gossypii Glover and ‘A. spiraec ola Patch ex. Bidens pilosa.

Locality : Kalimpong.
Collection period : Janaury—June and October—December..

11. Sphaerophoria scripta ( Linnaeus )
Hosts : Aphis craccivora Koch ex. Dolichos lablab; A. gossypir Glover

ex. Capsicum annum, Brachycaudus helichrysi { Kaltenbach)
ex. Ageratum conyzoides, Macrosiphum rosae (L.) and M.
rosaeiformis Das ex. Rosa sp.; Mollitrichosiphum ( Metatri-
chosiphum ) nandii Basu ex. Alnus nepalensts.

Locality : Kalimpong.

Collection period : April—May.

12. Xanthogramma scutellare
Hosts: Aphis craccivora Koch ex. not known; A. gossypii Glover ex.
Solar.mm melongena; A, spiraecola Patch ex. not known;
Brev'tcc"r:»(m;a :’70)55'049 (L. ) ex. Brassica caulotrapa; Lipaphis
erysimi t.) ex. B. caulotrapa; M )
’ Z r
 Solimumiiais Myzus persicae ( Sulzer )
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pocality : Kalimpong.
Collection period : Throughout the year.

- city and developmental period of Sphaerophoria scripta ( L. ).

At Kalimpong eggs of this fly were collected from the colonies of
Macrosiphum 705d€ and M. rosaciformis infesting apical shoots of rose
olants- The larval period of the syrphid species lasted 13-15 days. A
first day larva consumed 3-6 aphids in 24 hours. The rate of consumption
creased till seventh day when a larva could devour 54.56 aphids per day.
Thereafter the Tate declined during the rest of the larval period.
pDuring the entire larval period a larva consumed about 321.419 aphids.
Total developmental period of the syrphid has been found to vary between
G and 36 days comprising incubation period: 5.6 days, larval period :
1315 days and pupal period : 14-15 days when the mean temperature was
petween 14°C and 17°C and mean relative humidity varied between 845

and 87% ( Fig. 2).

DISCUSSION

In nature the aphids are mostly known to be predated upon by
gyrphids. In India about 32 syrphid species have been reported to predate
upon a number of aphid species ( Bhatia and Shaffi 1932, Cherian 1934
Rahman 1940, Rattanlal and Haque 1955, Anand et al. 1967, Rao 1969,
Saxena et al. 1970, Zaka ur—Rab 1972, Vadivelu et al, 1975, Raychaudhuri
¢t al. 1978). Among these syrphid species 8 were so far known from the
Darjeeling district of West Bengal ( Rao, 1969 ) and none from Sikkim as
predator of aphids. Through the present work 4 more species of syrphid
predators are reported. Betasyrphus serarius, Episyrphus balteatus, Melano-
stoma orientale and Xanthogramma scutellare appear to be polyphagous in
the area of the present study (Fig.1 ). Their polyphagous nature is also
known from other parts ot the country ( Rao 1969, Rahman 1940, Bhatia
and Shaffi 1932 ). Notwithstanding above, Melanaphis sacchar: and
Rhopalosiphum maidis are reported as new hosts for Melanostoma orientale
st least under Indian conditions. - Some of the predatory’ syrphids e. g.,
Allograpta javana, Ischiodon scutellaris, Paragus yerburiensis and Metasyr-
phus confrater apparently appear to be monophagous in the area of
investigation ( Fig. 1) but Rao (1969), Rahman (1940), Anand et al.
(1967 ) and Zaka ur-Rab ( 1972) reported some other aphid species as
the host of these predators from other parts of India.
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0y . N\ No. of species

NO. OF APHID SPECIES & GENERA.

il T A T A .
— "..-....."""””4

F15 SYRPHID PREDATORS

HOST RANGE OF SYRPHID PREDATORS FOUND

IN KALIMPONG, DARJEELING DISTRICT OF WEST BENGAL
AND SIKKIM.®

From the collection data it is observed that the subfamily Aphi-
dinae is most exposed to predation by syrphids. This is because of the
abundance of the members of this aphid subfamily in nature. Genus-wise
break-up of the subfamily reveals that Aphis and Macrosiphum are mostly
predated upon by these syrphids. The reason attributed to the phenc-

menon of predation on the subfamily Aphidinae holds good for the generd
Aphis and Macrosiphum.

The collection data also bring out the fact that predation by
syrphids is more pronounced during the period November to February:
This period also coincides with the period of abundance of aphid species i
nature, This may be looked upon asa case of natural check of the aph!
‘population. Thus it appears that there exists a close relationship betwee"
the abundance of aphidsand the number of syrphid larvae and thereb?

species. This finding also corroborates with the views of Bhatia 3
Shaffi ( 1932 ),
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From tha observations on the dev

ja scripta it was found that the inse
about 32-36 days, the incubation period being 5.6 days, the larval period
' , perio

1315 days antl the pupal pe:nod 14-15 days in temperature varying between
14°C and 17°C and relative humidity 845 — 87% at Kalimpong. No

elopmental period of Sphaero-
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Fig.2 VORACITY OF LARVAE OF SPHAEROPHORIA SCRIPTA L.ON
MACROSIPHUM. BOSAE( L) AND M. ROSAEIFORMIS DAS IN KALIMPONG.
DARJEELING DISTRICT OF WEST BENGAL.

Q_Minimym, A Mcon, e __Maimym,

published record is available on the life history of this particu'lar predator.
Through personal communication from another colleague. of this laborato.ry
it appears that in the neighbourhood of Calcutta the'msect completes tts
life-history in about 14.17 days when temperature varied between 28.3°C
and 34°C and relative humidity ranged between 60% and 73%.



244 The Aphids =~ - i
city of this syrphid, the first day larva cop

-~ As to the vora
umed 54==56 aphids ( pig 2";1ed

35 aphids while a seventh day larva cons
ACKNOWLEDGMENTS

ks are due to Indian Council of Agricultural Research, y
entific and Industrial Research, New D‘-‘I}'l'. O
he Zoological Survey of India, CNCHEEP

a

predators.

Than
Delhi and Council of Sci
partly financing the work and to t
for commenting on the identity of syrphid

REFERENCES

ANAND, R. K., Ral, S. and SHARMA, V. K., 1967—Notes on hoverf|;,,
( Diptera : Syrphidae ) from Delhi and adjoining areas.—Ind,,

J. Ent., 29 ( 3) : 307-308.

BHATIA, H. L. and SHAFFI, MOHAMMED, 1932—Life histories of some Indi,,
syrphididae.—Indian J. agnic. Sci. Delhi, 2 (6 ) : 543.569.

CHERIAN, M. C., 1934—Notes on some South Indian syrphids.—d. Bomigy
nat. Hist. Soc., 37 : 697-699. S

RAEMAN, K. A., 1940—Important insect predators of india.,—Proc. I ﬂ;iian
Acad. Sci. Bangalore, 12B ( 3 ) : 67-74.

RaAO, V. P., 1969—Survey for natural enemies of aphids in India. C.L.B.C
vs. PL 480 project, Final Tech. Report, 1.93. '

RATTANLAL and EjazuL Haqug, 19 5—Effect of nutrition under controlled
conditions of temperature and humidity on longevity and fecundity
of Sphaerophoria scutellaris ( Fab. ) ( Syrphidae 1 Diptera ). Efticacy
of its maggot as aphid predators.—Indian oJ. Ent. 17 (3): 317-325.

RAYCHAUDHURI, D, N., DUTTA, S.,, AGARWALA, BasanT K., RAYCHAUDHURI
D. and RAHA, S., 1978—Some parasites and predators of aphids from
northeast India and Bhutan.—Entomon, 3 ( 1):91.94.

Saxena, H. P., SIRCAR, P. and PHOKELA, AMRIT, 1970—Predation of Cocct-
nella septempunctata L. and Ischiodon. scutellaris F. on A. craccivora,
—Indian J. Ent., 32 ( 1) : 105-106.

VADIVELU, S., MOHANSUNDARAM, M. and SUBBA RAO, P. V,, 1975—Record
of parasites and predators on some South Indian crop pests.—I ndian
J. Ent., 37 (1) : 100-101,

ZAKA-UR-RAB, MOHAMMED, 1972—Record of Syrphus confrater Wiedmann
as predaceous on woolly aphid, Eriosoma lanigera ( Hausmann )—

Indian J. Ent., 34 (4 ) : 348,




ohe APMA e

TRIOXYS ( BINODOXYS) INDICUS
y8BA RAO & SHARMA AS A POSSIBLE BIOLOGICAL AGENT
"N THE CONTROL OF APHIS CRACCIVORA KOCH.

Rajendra Singh and Y. B. Sinha

Depariment of Zoology,
Univeraity of Gorakhpur, Gorakhpur,
India,

INTRODUCTION

Environmental pollution by chemicals and the development of inse-
cticide resistance in pests of agricultural and pub'lic_ health importance has
posed a constant threat to mankind and it has become necessary to evolve
control measures which may be selective in action and relatively harmless
to non-target organisms. Biological control of the pest population is much
more effective, selective and safe for humanity.

Historical development—

The discovery of agriculture during Neolithic times ( 10,000 B.C. )
and its development put human kind into very direct competition with
insects for food. Jyst as early man observed birds eating insects and
snakes eating rodents he must also have noted the proclivity of certain
wild felines towards a diet of mice and rats like those which “infested his
stores of grain and other foods. And so the domestication of the house
cat may well have been encouraged and may be considered as a very early
attempt at biological control. It was in 1668, when Francesco Redi first
observed parasitism in an aphid. Recent publications on biological
control indicate the tremendous interest in the subject with the result
that various views on theories and practices of biological control have
been put forward ( Johansen, 1957; Rao et al, 1971; Huffaker, 1971;
DeBach, 1974; Huffaker & Messenger, 1976; Coppel & Mertins, 1977 ).

Biological control inits broad sense may be defined as the use or
€icouragement by man of living organisms or their products for the
Population reduction of insect pests. Parasitic insects are the most
Important parameter for biological control of pests ( DeBach, 1974 ) because
of their higher biotic potential rates of reproduction ( Odum, 1971 )
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. The search for efficient beneficial organisms, for use in big], .
insect pest suppression requires that we have some idea fOr:g‘Q!
of what we are seeking for. It is generally recognized that there - ang
sure way of predicting beforehand the success or failure of a Speci % fo
giving adequate pest suppression. The answer to this question c:s )
determined with certainity only empirically. However, vtrhs:tlu:r‘,‘,nbe
looking for introducing new or exotic natural enemies, or analysin: e
indigenous ones, it is essential to know the characteristics which tendthe
make a species display an efficient regulatory relationship with 4 b "
Some of these charactetistics orattributes are intuitively discernable in th,
light of the ideas of population dynamics and natural control, and g, e
of them have been recognized only through experience in previous biolo?
cal control programmes. Many of the attributes are closely interrelate:
and difficult to separate from each other.

Also for a successful biological pest control programme i ;
necessary to determine if the pest is a real pest species Or a man-mage
pest generated by the use of pesticides or some other upsetting
agency. In the case of man-made pest, the natural enemies of the pests
are usually already present, but their effectiveness has been destroyed o
impaired by adverse human activities. There may be no need to establisy
new suppressive agents if the beneficial effect of those already present can
be restored or improved through the conservative practices and evaluation
of their biological characteristics.

A phis craccivora is cosmopolitan in distribution. It feeds on a wide
range of field crops, vegetables and some fruits. T'rioxps ( Binodozys)
indicus Subba Rao & Sharma an aphidiid wasp, in addition to an unidenti-
fied aphilinid wasp was found to parasitize 4. craccivora locally in pigeon

pea growing areas.

To assess the usefulness of 7', indicus as a bioagent for the control
of 4, craccivora the study of various aspects of the biology of this parask
toid has been made.

MATERIALS AND METHODS

4, craccivora was cultured in the laboratory on the cuttings of
Cajanus cajan, a single cutting containing 4.6 leaves, the stem of whi?®
was placed in 60 ml glass vial containing water. Cuttings were replac®
on every third day. OIld cuttings with aphids were placed on the 7"
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pgs which helped in their transference
‘..1:: chose which still did not move to the p
brsuuy with fine camel hair brysh,

cately in jars (12" X 3') whose

to the new cuttings. ~After
ew cuttings were ttransferred
The vials with cuttings were kept

: % mouths were stoppered with pieces
of musli cloth secured in position with the help of rubber bands, For

pe culture of T . _""‘m'" n.mted female parasitoids were introduced in such
s The p.aras:t{zed aphids when mummified were separated and allowed
0 developP singly in t‘_’beﬁ- For experimental studies this culture was
gede TO study the different desired attributes of the parasitoid different
aperimental set up were designed (see Sinha & Singh, 1979a, 1979b,

| 1079, 1973d).

OBSERVATIONS AND DISCUSSION

(1) Host searching capacity and dispersal of the parasitoid: The

. garching capacity of a parasitoid is a composite of its physical, chemical,

psychological and mechanical qualities which is achieved through several
phases, viz., ecological selection, i, e., host-habitat finding; psychological
selection, L e., host acceptance and finally physiological selection, i. e.,
host suitability. A parasitoid beneficial as bioagent must successfully
utilize the low density population of pest. T. indicus has been found
capable of attacking 78.4% of the aphids within 15 min. of exposure period
ata given host population of 25 aphids, indicating its high searching
capacity, 1. e., the ability to find the hosts when the host density is low.
This is a more important attribute than a higher reproductive potential.

Studies made on the area of discovery of 7. indicus revealed that it
also has a high searching efficiecy at higher host densities. This behavi-

. our enables the parasitoid to reproduce more rapidly at such densities.

It has also a higher value of mutual interference ( Hassell, 1971) caused
by the abundance of parasitoid at relatively lower host population which
helps the parasitoid in their dispersal and favours the spread of the area
of interactions ( Sinha & Singh, 1979b, 1979, 19794 ).

(2 ) Density responsiveness behaviour of the parasitoid: The
study conducted on density responsiveness bebaviour indicates that T'.
?"'fﬂ'l hasa non-random searching pattern with regard to host density,

1]: e, it has a density-dependent relationihip with its host ( Sinha & Singh,
9794 ).
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(3) Ecologicol compatibility and rq?raduc.me potential of
parasitoid . T. indicus and A, craccivora both inhabit the same ecologicy
situations and seek similar ecological requirements. "ll"heref‘ore, T, indicy,
is expected to have a better ecological compntib{lxty ‘mth the aph;g,
T'. Indicus has a high reproductive potential by having high fec}zndity and
a short life cycle of 15-20 days. An individual female parasitoid Parasit;.
zes 100.150 aphids in course of 3-5 days after emergence. It‘ !'JEIDS the
parasitoid to reproduce and synchronize the reproductive activity of tha

aphid.

A, craceivora appears on O. cajan during the 2nd week of Doce.
mber and continues till the first week of April. The maximum infestatiop
observed was during the month of February. Field collections of the
aphids revealed that T, imidcus appears in the field near about the 3¢4
week of December, parasitizing 9.4% of the" aphid population.  However,
the peak of parasitism, i. e., 64.6% is reached during the middle of Fetruary
resulting in the suppression of population of 4, eraccivora, It has further
been observed that the sex-ratio of T. indicus favours the female sex.
This behaviour of reproduction in nature helps in the successful establish.
ment of the parasitoid because it is the female parasitoid which produces
the desired level of mortality ( Sinha & Singh, 1979a ).

(4) Host.specificity of the parasitoid: Another attribute which
contributes to the success of a parasitoid in the control of their host, is
the host-specificity. A parasitoid which is monophagous or slightly oligo-
phagous hasa high degree of biological adaptation to the host and also
has a greater degree of direct and rapid responsiveness to density changes
in the population of the target host ( DeBach, 1974 ). T, indicus is not
strictly a host specific parasitoid as it is also reported to parasitize other
species of aphids, viz.,, 4. gossppii Glover ( Subba Rao & Sharma, 1962 !
A. merii Fonsc, ( Shujauddin, 1673 ) etc. A. gossypii is another pest of
of pigeon pea and it was also observed that both the species (.4, gossypii
and 4. craccivora ) either co-exist on the same leaf, or on different branches
of the same plant or separately on different plants in the same field. In
the laboratory, both the species were more or less equally parasitized.
Information on the preference of either of the host species is lacking and
needs further investigation. Subba Rao & Sharma (1962 ) have described
the biology of this parasitoid originally on 4. gossppii, The other aphid
species is not very common in the growing areas of C. cajan, Also A. nerii
is less preferred than A, eraccivora by 7, indicus, The above mentioned
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characteristic of T\ Indicus regarding host specificity indicates that it has
an oligophagous tendency. Naturally it can conveniently be applied as
a biologicol control agent in the control of both 4. cracefvora and A.
gossypil at the same time. '

( 5 ) Hpyperparasitism of the parasitoid: Hyperparasitism is a
negative attribute of a parasitoid. 7', indicus is hyperparasitized 0.2-2.36%

by an unidentified cynipid wasp. In nature it is very low and so
insignificant.

The above studies conducted on 7', indicus reveal that it possesses

most of the desired attributes and therefore, may be used as a tool in the
biological control of both A. eraccivora and A, gossypii,

Perspectives in Biological control—

Recent developments in the field of insecticide utilization have
clearly demonstrated that insecticides will never permanently solve the
great majority of pest problems as some enthusiasts once thought of.
These developments are, in fact, now bringing about ever increasing support
and interest in biological control. All phases of biological control will
have to expand. In the case of using parasitoids as a bioagent, the follow-
ing aspects of their biology must be clearly understood.

1. Population dynamics of host and parasitoid.

2. Reproductive behaviour of the parasitoid.

3. Host selection behaviour of the para_sitoid.

4. Manner and place of oviposition of the parasitoid.

5. Mechanism of fertilization, sex determination and the regula-

tion of sex ratio.

6. Bioclimatic studies and their effect on limitation of survival
of parasitoids in the introduced area.

7. Evaluation of culture technigue of host and parasitoid.
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THE BLACK APHID, APHIS CRACCIVORA XKOCH ON
- PULSES IN PUNJAB

K. S. Chhabra, B. S. Kooner, M. S. Mahal
and A. 8. Gill

Department of Plant Breeding,
Puniab Agricultural University, Ludhiana, 141 004

ABSTRACT

Influence of dates of sowing and of cultivars of Lens culinaris
and Vigha mungo on the incidence of Aphis craccivora is reported.

INTRODUCTION

In the Punjab state pulse crops are grown in about 385 thousand
hectares. The major pulse crop of the state is chickpea, Cicer arietinum
L. However lentil, Lens culinaris M., blackgram, Vigna mungo L, green-
gram Vigna radiata (L.) W. and pigeonpea, Cajanus cajan L., are also
grown in the state and occupy about 10.0 per cent of the Itotal area unfier
pulses. These crops are attacked by more than 230 ins-ect-pes't species.
However, among those about a dozen are the major and serious pests
including the black aphid, Apkis craccivora Koch.

Incidence of A. craceivora in pulse crops has been recorded by a
number of workers. Patel and Patel (1971 ), Waghmare and Pokharkar
(1974 ) and Bakhetia and Sidhu (1977 ) while studying the host-rang’e of the
black aphid, recorded its incidence on pigeonpea,. chickpea, lentil, green-
gram, blackgram, clusterbean, soybean, gardenpea, cowpea and lz?b.lab.
A number of workers have studied the efficacy of different insecticides
for the control of black aphid on various pulse crops ( Sarup ef al,, 1961;
Dewan ef al., 1969; Kuppuswamy ef al., 1971; Sharma and Verma, 1972;
Attri and Rattan lal, 1975; Sarup et al.,, 1974; Das et al', 1975; Chopade,
1975; Visalakshi et al., 1976; Bindra and Sagar, 1976; Srivastava and Singh,
1976; and Dasetal., 1977 ). Similarly, Panda and Raju ( 1972 ); Chari
etal,, (1976 ) and Pal et al., ( 1977 ) while screening the greengram-. cowpea
and blackgram material respectively, studied the intensity of the incidence

of black aphid on these crops.
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he black aphid is a serious pest of lenti] bl
During some years it poses a serious probl:k.
Since the pulse crops in the Punjab State I:l
productivity, farmers are reluctant to ing,
r

any inputs to these crops including pesticides for the control of Dest,
It was, therefore, considered necessary to study the effect of date 0.
sowing on the incidence of black aphid oi some cultivars of lenti haviy
high yield potential. Similarly, field experiments were laid out to recorg
the incidence of black aphid on some promising cultivars of lentil ang
to screen germplasm material of blackgram against this pest.

In the Punjab State t
gram, greengram and gram.
and warrants its control.
grown on the land of marginal

A. Infiuence of dates of sowing on the incidence of black aphid,
A, craccivora on some promising material of lentil

A field evperiment was laid out to study the influence of date
of sowing (D.O.S.) on the incidence of black aphid, 4. craccivorg
Four cultivars of lentil, viz.,, Pant 209, Pant 406, LG 112 and L 9.
(standard ) were sown on four dates of sowing— 2.11.78 (D 1), 15.11.78
(D2), 30.11.73(D 3) and 15.12,78 (D 4). The trial was laid outin
split plot design having four replications. Tnere were 10 rows in a plot
size of 6.5 X 1.8 sq. m. :

Observations to record the incidence of black aphid were taken
twice ( 3.2.79 and 3.3.79 ) during the crop season.. For taking the observa-
tion, five plants per plot were randomly selected. Each selected plant
was thoroughly tapped on a cardboard sheet duly pasted with white
paper, so as to let the aphid nymphs and adults drop on to it. Population
of aphid per plant was thus counted. In this way average aphid popula-

lation per pla.nt‘ per replication was worked out. The data so collected
have been statistically analysed and presented in table 1

RESULTS AND DISCUSSION

From the data presented in table 1
was no significant difference in the aphid population in be he four
cultivars under test. However, dates of showing did ltwee:? t'; ont
role on the population dynamics of the pest.  Populati play a signi 1cato
the first week of February was significantly high ir’; l; ;012 C;i::;l;:ii :lI: e

S

D2,D 73 and D 4. D3andD4 h g 8 gt
in comparison to D2, ad significantly low aphid populatio?

» it is revealed that there
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After one month of the first observation aphid populatiop Wag
comparatively high in all the cultivars under test. However, there Wag
no significant difference in pest population in between the cf’ltivars. |
Again differences in aphid population on different daFes of showing Were
significant. Population of aphid was significantly low in D ?: D3andp 4
in comparison to D 1. Similarly, it was significantly low inD 3 and p 4
in compatison to D 2.

CONCLUSIONS

It is therefore concluded that lentil crop sown in the beginning'
of November has significantly high population of the black aphid, 4,
craccivora in comparison with the crop sown in the end of November and
the first fortnight of December.

B. Incidence of black aphid on some promising cultivars of lentil

Two lentil cultivars viz., P 927 and P 202 which have been isolated
to be resistant against the pod borer, Etiella zinckenella T, ( Chhabra and
Kooner, 1978 ) out of more than 800 cultivars were tested in the ficld
along with the standard L 9-12, the locally recommended variety, for the
incidence of 4. craccivora, Each test cultivar was sown on 17.11.78 ina
block of 120 sg. m. Observations to record the incidence of aphid were
taken when the pest population was at its peak ( 3.3.79 ). To record the
aphid population, ten plants in each block were selected at random. Aphid
population on each plant was recorded as per method detailed in experi-
ment ‘A’ above. The data so recorded are presented in table 2.

RESULTS AND DISCUSSION

From the data presented in table 2, it is revealed that population
of the black aphid in the cultivar P 927 ranged in between 0 to 4 per
plant. The mean population was 1.3 per plant. In the case of P 202, it |
fluctuated between 0 and 6 per plant. The mean pest population in this |
case was 2.4 per plant.  Population of black aphid in the standard cultivar,
L 912 ranged in between 3toll per plant. As such the mean aphid
population was 6.6 per plant.

CONCLUSIONS

It may, therefom._be.concluded from the obtained data. that the
incidence of the black aphid in the two cultivars under test f>927 and

P 202, is significantly low in comparison to the standard L9.12
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TasLe 2
Incidence of black aphid, Aphis eraceivora Koch on some
promising lentil cultivars,
r__ 3
Black aphid population Mean aphid
Cultivar Plant number population
- o s ST 4 5 61‘3 8 9__ 10 per plant
p 927 0 0 2 L W NS ey e -0 _—1_;“_
P 202 0 2 2 1 4 1 3 1 6 4 2.4
Lo.12 5. A T8 885 30 .8 i
LR i _ 4 11 6.6
C.D.at5% L799

C. Screening of blackgram germplasm material against the black aphtd

107 cultivars of blackgram gremplasm were sown on 18.7.78 in
paired rows of 3 meter in length to screen against 4, craccivora. These
cultivars were also screened against the whitefly, Bemisia tabaci G., jassid,
Empoasca kerri P., pod borer complex, Lempides boeticus L., and Heliothis
armigera H. and Yellow Mosaic Virus ( YMV ). Grading for screening
against black aphid was done when the pest activity was at its peak
(15.9.78). The whole material was graded in three categories as under :

1. Free : No aphid population on any plant.
2. Moderately ‘ :
susceptible :  Aphid colony counting 1 to 10 aphids per plant..
3. Highly :
susceptible : Aphid colony counting 11 and more aphids per plant.

Grading was thus done on visual basis. Grades scored by the various test
cultivars have been detailed in table 3.

RESULTS AND DISCUSSION

From the data it it revealed that out of 107 cultivars l'mder screen-
ing against 4. craccivora, more than 50 per cent (79) material was {ge
from the incidence of this pest. In the category moderatelydsrscepu. .
12 entries were recordeds Highly susceptible category l}a thn;r;lez
Taking into account the overall t:ﬂerfor.n:la’,we o Fhe TR i:g ?gainzt
scored “Free grade” in black aphid screening i relation to screen
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whitefly, jassid, YMV and pod borer complex, cultivar LU 178 excelled.

However, three more cultivars viz,, LU
next to the best. 15, LU 190 and LU 194 were

CONCLUSIONS

| Out of the 107 cultivars under screening against 4, craccivora,
79 cultl.vars were recorded free from the incidence of this pest against 12
and 16 in the category of moderately susceptible and highly susceptible
resp.)ectxvel.y. In overall performance takinginto account the screening
against whitefly, jassid, YMV and pod borers, cultivar LU 178 was the
best followed by three cultivars LU 15, LU 190 and LU 194,
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SEASONAL INCIDENCE AND TOXICOLOGICAL STUDIES ON
LIPAPHIS ERYSIMI ( KALT,. ) AND ITS PARASITE,
APHIDIUS SP.(?) IN MADHYA PRADESH, INDIA

O. P. Singh and R. R, Rawat

Depariment of .!-'ﬁomohgy, J. N. Agricultural University,
Jabalpur-482 004 ( M. P. ),

ABSTRACT

Studies on the seasonal incidence of the mustard aphid, Lipaphis
erysimi ( Kalt.) and its parasite, Aphidius sp. ( ? ) on mustard ( Brassica
juncea — variety “Varuna" ) were undertaken in two consecutive years of
1977-78 and 1978-79 at Jabalpur, Madhya Pradesh, India. Sparse population
of adult winged aphids started from the first week of January in both
years and the pest multiplied slowly upto the end of January. A sudden
spurt in the aphid population was recorded in the first week of Febru-
ary which reached its peak in the third week of February, when population
ranged from 139 to 225 (mean 163.90)(/10 cm apical twig. The aphid
population declined sharply in the last week of February and the pest dis-

appeared completely in the first week of March in 1978 and second week
of March in 1679.

The endoparasite, Aphidius sp. ( ? ) started its activity in the
second week ¢f January in 1978 and in the third week of January in 197¢.
It parasitized 48.209% and 17.169 aphids in the first week of February,
1978 and 1979, respectively and the parasitisation reached above 80% and 90%
in the third and fou th week of February in both years. In March both
host and parasite disappeared.

Toxicity of 22 insecticides was worked out against L. erysimi and its
parasite, Aphidius ©p. (?) in the laboratory u:nder Potter’s to?ver to eftu-
cidate effective insecticides against the aphid bt?.t safe?r to Bt;g_;;a:;asal e.
Dichlorvos ( 0.04 %), chlopyrifors ( 0.04%), methyl-parathion (t.. 5; ]f P 3:
nthoate ( 0.05% ) and diazinon ( 0.025% ) were found hlimygﬁwﬁglg 36 %e%p:;ad
site in the mummies and inflicited 100.00 %, 100.00 %, 0.07%/0,) gl
96.66 %, parasite mortality respectively. Endc”“m’“d( e a;atli’vely ek
(00359 ) and methyl-demeton (002 %) wets. founs eUh

toxic and at par with one another, inflicting 20 %, 30 % and 33.33 % morta-
lity of parasites in mummies respectively.

All insecticides tested were found highl_y boxic: ;t;ytha concenbr-
aticns used, to ths aphid and recorded 100 % aphid mortality.
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Based on their selective action, endosulfan, phosalone anq Me
demeton are therefore recommended for the control of the pegy, m']“l‘\yf.
{
toy

spare its important parasite.

INTRODUCTION

Mustard ( Brassica spp ) is a principal oilseed crop of Indi,, 0
its various pests, Lipaphis erysimi ( Kalt.) is the most serious and rEﬁu]af
‘menace resulting in tremendous loss to grain yield and sometimes dy, tr
its severe infestation the crop dies pre-maturely.  The endoparastt:
Aphidius sp. (?) was first recorded parasitising this aphid in the rab;

season of 1978 at Jabalpur, Madhya Pradesh, India. No literatur, 1
available on the parasites of L. erpsimi from Madhya Pradesh, Kung,

etal (1966 ) reported for the first time in India, Diaeretiella ( Aphidiyy
rapae.( M® Intosh ) as an endoparasite of L. erysimi from Uttar Pradeg,
and West Bengal. Later, Sethumadhavan and Dharmadhikari (1969
reported it on L. erpsimi and Brevicoryne brassicae from Uttar Pradesh,
Assam, Punjab, West Bengal, Himachal Pradesh and Kashmir and gay,
its seasonal occurrence and life history. Little work has been done i,
India on the seasonal incidence and toxicological studies on Apkidins spp
though much work has been done on these aspects on their host aphids,
Atwal eral (1971) worked out the seasonal incidence of L. erpsimi ang
its parasite D.rapae in Punjab. Obrtel ( 1961) and Wiackowski and
Dronka ( 1968 ) tested some insecticides against Aphidius ervi and Diaere.
tiella rapae in Czechoslovakia and Poland respectively. Radhke and
Barwad ( 1978 ) worked out the toxicity of some insecticides against the
living mummies of Aphidencyrtus aphidovorous ( Mayr ).

The present studies were undertaken on the seasonal incidence
of L. erpsimi and its endoparasite, Aphidius sp. (? ) and toxicity of avail-
able insectidides against them at Jabalpur, with a view to determine the
selective insecticides which would spare the parasite butat the same

time effectively control the aphid pest.
MATERIALS AND METHODS

To study the seasonal incidence of L. erpsimi and its parasites
mustard ( Brassica juncea variety — ‘‘Varum"” ) was sown in a plot
of I0m x 10 m at intervals of 10 days starting from September 25 to
December 25 in 1977 and 1978 crop seasons. Observations on the popula-
tions of the aphid and its parasite were recorded on 10 cm long 30 apica
twigs [ plot, at intervals of one week., Percentage parasitisation Was
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scer:ained by counting the healthy and mummified aphids. Data on

, imum temperature were obtained from the observatory, J. N. Agril.
Univ ersity, Jabalpur.

For t0.11C010’81Ca1 studies commercially formulated 22 insect cides
(Table 1) having .dlfferent modes of action were tested at their recom-
mended concentrations in the laboratory under Potter's tower. Four ml
prgpal'ed solution of each insecticide was atomized at a pressure of 2 kg |
cmfon each 15 cm diam., petri dish containing 10 healthy and 10 mum-
mified aphids, Each treatment was replicated four times. Aphids and
the mummies were collected from the untreated mustard fields and
seasoned for 24 hrs in the laboratory before treatment. After the spray
petri dishes were kept under ceiling tan for about 15 minutes for drying.
Then the sprayed aphids and the mummies were transferred to fresh petri
dishes with fresh apical mustard plant twigs, Observations on the aphid
mortality were recorded after 72 hrs of spray. For parasite mortality,
observation on the adult parasite emergence was recorded after 7 days of

spraying, and subsequently percentage mortality of mummies was calculated
for each treatment. The data were subjected to statistical analysis.

RESULTS AND DISCUSSION
Seasonal incidence of L. erpsimi and Aphidius sp, ( Table 1, Fig. 1)

The migratory winged aphid population started infesting mustard
plant from the first week of January in both the years of 1977-1978 and
1978-1979 when the aphid population ranged from 7.00 to 14.30 ( Mean

' 893) and zero to 1.70 ( Mean 0.19 ) | 10 cm long apical twig, respectively.
Very slow multiplication of the pest was recorded up to the fourth week
of January when only 20.46 to 78.30 ( Mean40.46) and 14.70 to 43.10
(Mean 38.39) aphids [ 10 cm long twig were recorded in 1978 and 1979,
respectively. A sudden spurt in the increase of aphid population ( Fig. ]_ )
was observed in the first week of February in both the years whgn aphid
population ranged from 72.00 to 103.00 ( Mean 80.00 ) and 73.?6 to 131.00
: (Mean 86.86 ) per 10 cm long twig in 1978 and 1979 respectlvely_. The
aphid population was at its peak in the third week of February in both
the years ( Fig. 1), ranging from 112.00 to 160.00 (Meaxj. 148.00? ar?d
1900 to 225.00 ( Mean 163.00 ) pzr 10 cm long apu.:al twig in
1978 and 1979, respectively. A sudden decline in the aphid population
wasobserved in the fourth week of February in both the years 1978 and
7, showing only 2.32 to 8.60 ( Mean 4.32) and 8.00 to 36.00 ( Mean

=
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1800 ) aphid per 10 cm long apical ¢
disappeared completely in the first
second week of March in 1979 ( Fig

Wig respectively. Aphid population
week of March in 1978 and in the
+ 1) because of high parasitisation.
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Fig. 1- SEASONAL INCIDENCE OF LIPAPHIS ERYSIMI ANO
ITS PARASITE, APHIDUS SP. (1) AT JABALPUR (M-R)
ON MUSTARD

Atwal and Sethi (1963) and Atwal ef al (1971) reported peak infestation of
Mustard aphid in the first or second half of February in the Punjab., Atwal
€al(1971) also stressed that above 30°C the decline in aphid population
Was very sharp. Sarup efal (1961 )and Sidhu and Singh ( 1964 ) obser.
ved maximum aphid population between January to March. Sachan and

Srivastava ( 19.2)) reported low population of the pest up to December,
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y reaching its peak by the end of Februg,,

which increased graduall e en
after which it started def:lir;-the
i

population remained high up to March
They further observed that maximum temperature between 23.9 anq 32‘008.

and maximum relative humidity between 60.7 and 72.3 per cent are fav,
able for aphid multiplication in Rajasthan, The preseat studies condy,
at Jabalpur indicated that the maximum temperature of 20°C to 25°C (
to 3rd week of February ) was favourable for build up of aphid iﬂfestatiuD
and that the population declined sharply in March when maximym temﬂn
was 28°C and above, and aphid parasitization reached its peak. P,

teq

Aphid parasite, Aphidius sp. (?) ( recorded for the first tim, i
Madhya Pradesh in 1978 ) started its activity a little later than the aphig
from the second week of January in 1978, and from the third week
79 when it parasitized 2.10 and 1.80 per cent aphids, respe,.
The rise in its activity was relatively so,,
in the beginning up to two weeks but thereafter it was quite fast. Tp,
beak activity was recorded during the fourth week of February and firg,
week of March i. e., 2 to 3 weeks after peak infestation of the aphid whep
the extent of parasitisation was 90 per cent and above which resulted i
the quick decline of aphid infestation. Parasitised mummies completely
disappeared from the field in the first week of March 1978 and in the
second week of March in 1979 ( Fig.1). Atwalef al (1971 ) also reported
Diaeretiella rapae on L. erysimi from Punjab and recorded its activity from
last week of January to last week of April, with peak activity in the
second week of February in 1965-66 when it parasitised about 60 per cent
aphids. During 1966-67 and 1967.68, its parasitisation started from the
3rd week of February and ended in the first week of May, with peak

parasitisation ( 60 to 70 % ) in the 3rd week of March.

January in 19
tively ( Fig. 1 and Table 1 ).

Tozicological studies against L, erysimi and its
parasite, Aphidius sp. (7 )—

Twentycwo commercially formulated insecticides. ( Table2)
were tested in their recommended doses against the healthy apterous
adult aphids and living mummies of parasitised aphids under Potter’s
tower. Against aphids, all insecticidal treatments gave 100 % morta-
lity. According to the mortality of the parasite in the mummies, the
insecticides could be placed in four groups. First group of insecticides
consisted of dichlorvos, chlorpyrifos, methy! parathion, phenthoate and
diazinon which were highly toxic to the parasite inflicting 96,66 to 100

per cent mortality. Second group, which was comparatively less toxiC
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TAsLe 2
Toxicity of some insect{cides against Aphidius sp, (1)
2 parasite ot Lipaphis erysimi ( Kalt.)
qugjr [nsecticides Formulations ((:%?C' I:;iig{ﬁge
o
1. Dichlorvos Nuvan 100 0.04 100.00 ( 90.00 )
0. Chlorpyrifos Dursban 200 0.04 100.00 ( 90.00 )
2, Methyl parathion Metacid 50 EC 0.05 95.66 ( 83.85 )
4. F;henthoate Elsan 50 EC 0.05 96.65 ( 83.85 )
5. Diazinon Basudin 25 EC 0.025 96.66 ( 83.85)
6. Fenthion Lebaycid 1000 0.04 83.33 ( 70,07 )
7. Aldrin Aldrin 20 EC 0.03 86.66 -( 70.07 )
3. Fenitrothin Sumithion 50 EC 0.05 86.66 ( 68.85)
9. Malathion Cythion 50 EC 0.05 86.66 ( 68.85 )
B0. Formothion Anthio 25 EC 0.025 86,66 ( 68.85)
11. Monocrotophos Nuvacron 40 EC 0.04 86,66 (66.14)
12. Phosphamidon Dimecron 100 0.04  80.00(5478)
13. DDT DDT 50% W. P. 0.1 80.00 ( 54.78)
14. Quinalphos Ekalux 25 EC 0.025 60.00 ( 50.93 )
1. Vamidothion Kilval 40 EC 0,04 60.00 ( 50.85 )
16. Dicrotophos Bidrin-24 EC 0.024 53.33 ( 47.00)
17. Dimethoate Rogor 30 EC 0.03 50.00 ( 46.92)
18, Malathion Malataf 50 EC 0.05 46.66 ( 43.07 )
19, Carbaryl Sevin 50 % W. P. 0.1 43.33( 4115)
2, Methyl demeton Metasystox 25 EC 0.025 33.33 (35.01)
2l. Phosalone Zolone35 EC 0.035 30.00 ( 33.00)
2. Endosulfan Thiodan 35 EC 0.075 20.00 ( 26.57 )
2. Control Untreared — 13.33 (21.14)
S. Em — — — ( 454)
CDat59% — e - (1297 )
S —
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included fenthion, aldrin, fenitrothion, malathion (cy ;l,]i;:n ) fofmothin

monocrotophos, phosphamidon and DDT ( W.-P.) which recordeq 54 ;
| third group included quinalphos, . - 3

to 83.33 per cent mortality. The : : s,
dothion, dicrotophos, dimethoate, malathion ( Malataf) which recc,rde1

46.66 to 60.00 per cent mortality. The fourth group of insecti. de
included carbiryl ( W. P.), methyl demetomn, phosalone and e"doﬂulfa]:
which were least toxic inflicting 43.33, 33.33, 30.00 and 20.00 per o,
mortality respectively. Endosulfan, and phosalone were at par wit}, the
control, however, no significant difference was observed among endosyf,

phosalone and methyl demeton which could therefore be included i, e
integrated control programme of the mustard aphid. Obrtel (1961) repoy, ; d
demeton and malathion to be highly toxic against the adult Aphidiug erv,
Wiackowski and Dronka (1968) found malathion, formothion, methy|_
and thiodemeton highly toxic while methyl demeton 5.,
y less toxic against the adults of Diaereri,,
ed (1978) reported endosulfan, malathio,
des against the parasitised aphig
), a parasite of Bhopalog

parathion,
methyl—DDT comparativel
rapae. Radhke and Barw
quinalphos and carbaryl as safer insectici
mummies of 4phidencyrius aphidivorous ( Mayr.

phum maidis ( Fitch ).
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Before every spraying, 100 jstrokes were given to build up dESirable
pressure in the tank. At different water volumes (5200: 700, and 750
litres/ha ), 100 strokes developed 2.2, 2.8 and 3.38 kg/cm® pressure tespec.
tively. The discharge rate at these varying pressures was 440, 450 4y p
470 ml/minute respectively, The average pressure fall was also recordeq
which was 0.3 kg/cm® per minute, ‘

Foot Sprayer :

Foot sprayer is operated by foot instead of hand. The trade
name of this sprayer is MARUTI FOOT MRT-6. Adjustable ty
nozzle ( cone spray ) with code number ASPEE BAN 75450 is Provideq
with the equipment The diameter of the cap orifice is 1,49 mm, In
this case, the pressure is developed due to hydraulic action of pump iy
the pressure chamber. The pressure fluctuated from 3.5 to 4 kg/cm2
during operation. The discharge rate worked out was 500 ml per Minute,

The nozzle was set to produce cone type of spray at the time of Spraying,

Pe of

Knapsack Sprayer -

This sprayer is made up of poly-thelene material and emits spray
on the hydraulic action of the pump. Its trade name is ASPEE Napsak
SRP-50. The capacity -of the tank is 16 litres. The nozzle bearing code
number NMM 60450 produces a fine cone spray. The cap orifice has 4
diameter of 1.19 mm. The fluctuation of pressure was found to be from
25 to 3.5kg/cm? during operation. The discharge rate was 480.500 m]|
minute and this variation was due to different quantity of spray liquids

poured into the tank at the time of operation. A plastic agitator is pro.
vided in the equipment.

Water Volums: -

Spray volumes evaluated in this study are generally used by
various workers for applying pesticide in hectare area. Three varying
spray volumes were selected in this experiment for application of insecti-
cide by each sprayer. Spray applications with mist-blower ( low volume)
was done at the rate of 0,75 and 100 litre water/ha, while high water
volume applications each with a hand compression, foot, knapsack sprayer
was done at the rate of 500, 750 and 1000 1/ha respectively, For the sake
of convenience all the above varying volumes of spray fluids used in the

different spraying equipments have been categorised as]ow, medium and
high. The datails are mentioned below.
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s

S er Water volumes in litres/hr
o - Low Medium High
i lower . 5 5
gand compression 500 750 1000
s 500 750 1000
Knapsack 500 750 1000

As such selected dose of the insecticide was applied in three
volumes of water by each sprayer.

Experimental :

The field experiment was laid out in a factorial randomised block
design during 1975.76 at Government Farm, Varanasi ( India). There
were 13 treatments (including control ) and each was replicated four
times. The plot size was 4.00 m X 6.20 m. The distance between repli-
cation to replication was 1 m and plot to plot was 0.75 m. Raya ( Brassica
juncea Coq. ) variety T 5909 was sown on the 22nd October, 1975 at a
distance of 40 cm between line to line. The insecticide, Malathion as
cythion 30 E was applied @ 0.6 kg a. i./ha on the 28th December, 1975
against the mustard aphid, Lipaphis erysimi at flowei'ing stage of the crop
with plant height from 1.9 t02.5m. The same dose of insecticide was
applied in 3 varying volumes of water by each sprayer. Equal and uni-

form coverage was adjusted with the operator’s speed and timing as no
mechanism is provided in these equipments for the same.

For recording observations on aphids, 10 lightly infested plants
were selected at random from 3 central rows of each plot and were labelled.
On these, a 10 cm lenth was marked off thread on the top portion of the
branch/shoot of each plant for counting the aphid population, At the
time of selection, the plants which had countable number of aphids were
choosen, while in heavy infested cases, surplus aphids were removed with
the help of a camel hair brush. The aphid ( adult and nymph ) popula.
tion from these selected areas was counted before, and 24 and 48 hours
after spraying. The mortality in terms of per cent reduction of the pest
%as worked out. The data so obtained were transferred to arcesin values
and were statistically analysed by two table method,
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RESULTS AND DISCUSSION

The per cent reduction of the pest was the basis for evyy,,

The various data on the performing of spraye,,
le 1 and 2 respectively,

at
the treatments. Ng
influence of spray volumes are given in Tab

Tapre 1

Performance of sprayers with Malathion against the mustard aphid,
Livaphis ervsimi ( Kalt.)

Mean percent reduction aftet spraying ( by, e

Sprayer Y P
Hand compression 88.35 (73.61) + 88.83 ( 75.5ﬁ2-‘).1-““
Knapsack 83.89 (69.19) 84.30 (70.53)
Mist blower 66.48 (56.43) 74.27 (62,07)
Foor 66.27 (56.62) 67.77 (58.56)
C.D. (P =0.05) 11.37 N. S.

(P =1001) 15.20 N. S

+ Figures in parentheses are arc-sin angles for percentage values.

« Mean of 4 replications.

Sprayers :

The results recorded after 24 hours of treatment showed that
hand compression gave highest mean reduction (88.35 per cent) of
aphids followed by knapsack sprayer ( 83.89 per Jcent ) and was
significantly superior to Mist-blower and foot sprayer. the degree of
pest reduction observed after 48 hours of treatment denoted that all the
sprayers behaved similarly in their performance (Tablel). The average
effect of combination of treatments was significant over control in reduc-

ing the pest.

The overall results showed that hand compression was better

in performance in registering highest mean reduction (83.33 per cent )
of the pest. Varma and Mirajgonkar (1972) also reported better distri-

bution of dyes deposit with hand compression in comparsion to low
volume carrier on grape. With DDT ( 1.2 Kg/ba ) all the six hand opera-
ted machines with various amounts of spray suiting to individual sprayers



ntrol against larvae of Heliothis armigera
Ananthakrishnan (1963) in his tests

mist-blower was better than a knapsack

st Heloveltis SP. on tea, but it was not
benzilate ( Akar 338 ) againse mites,

showed that a motorised knapsack
sprayer for applying DDT agajn
always better for applying Chloro

Water volumes :

Table 2 illustrates the influe
of pest control. * It is denoted: fr
treatment, high volume resulted in
comparison to low ( 74,
volumes. When exam

nce of spray volumes on the degree
Om table 2 that®after 24 nours of
highest reduction (75.98 per cent ) in
92 per cent ) and medium ( 72,92 per cent ) water
ined after 48 hours of application it was found

varying water volumes i
medium volume of

spray fluids showed highest reduction ( 86.49 per cent )
of the pest. '

- Tasne 2

water volumes with Malathion against the mustard
aphid. Lipaphis erysim; (Kalt, )

Influence of

Water villciis Mean per cent reduction after spraying ( hrs )
24 48
i 74.92 (65.22) + 78.92 (67.43)
Medium 72.59 (65.34) 804 (68.70)
High 75.98 (6L34) 76.97 (63.80)
C.D. (P =0.05) N. S. N. S.

+ Figures in parentheses are arc-sin angles for percentage values.
+ Mean of 4 repliaations.

The overall results on the influence of water volumes showed no
definite trend in the reduction of aphid population. Singh and Khengura
(1975) also reported that the persistence of insecticides applied by high,
low and ultra volume methods did not reveal any definite tren.d in t.he
control of jassids on potato. Sidhu and Singh (1964 ) ina chemlclal trial
ainst wmystard aphid found that Lindane gave bpjttef' result in ’low
Ylume in comparison to high volume on raya while it was erratic on
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sarson in two seasons. Tnese findings support the present obsery,,
Singh and Mann (1977) also reported that with Dimethoate the vm:"“&
can be reduced from 1000 to 500 1/ha against mustard aphid op thit Mey

crop.

Statd
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LIPAPHIS ERYSIMI ( KALT, )
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ABSTRACT

Information basically required to evolve a suitable pest manage-
ment strategy against Lipaphis erysimi (Kalt.) on rape seed and mu:‘-
ard i8 discussed.

.
A

INTRODUCTION

T

Rapeseed and mustard are important oilseed crops in our national
‘economy. The average yields on a national scale however are very low
(]gemg upto 5 gt./ha. One of the reasons for such low yields is the const-
‘raint put up by the insect pest complex of this crop, Although more

than two dozen insects have been associated with the crop ( Rai, 1976 )
only three are regarded as major pests.

Athalia prozima Klug., the painted bug
the mustard aphid Lipaphis erpstmi ( Kalt.

They are the mustard saw-fly
Bagrada cruciferarum Kiru. and

). The first two pests occur only
in the early stages of crop growth, but the mustard aphid appears on the

crop for a considerable period of plant growth and incurs serious loss even
upto 90-95 per cent.

Considering the seriousness of the aphid pests, attempts have
been made to control it by the use of chemicals and a perusal of literature
shows 2 large number of references on this aspect ( Pal et al, 1971; Gupta,
1971). However, taking into consideration the hazards involved
i the use of insecticides and the problem of residue left within the plant
¥stem, an emphasis is being given to use them to a bare minimum by
Wpplementing other methods of control in a harmonious way. This
Method of approach also helps in the least upsetting of balance in nature.
This trend has given rise to the concept of evolving integrated pest mana-

kment system based on sound ecological basis for different crops ( Geiger,
1%6; Rabb, 1972; Stern et al, 1959 ).
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As far as rapeseed and mustard crops are concerned, no .,

has however been made in this direction. Keeping this in view, . °
Tig
L]

a:pects of the studies which should be undertaken on priority bagjy
ar,

enumerated below.

1, Basic Ecological studies

While considering the effect of climate on insects, a Physio|
mental factors is dealt with wl:’_gi.

lch

cal summation of a multitude of environ
interact reinforcing or opposing one another or act independently ( Le

1961). The last factor is very important while dealing with 4., *
specialized obligatory pest like aphids or for that matter any insecy b
In general very low temperature retar, T:

these are poikilothermic.
favour ;
T It upty

growth and development while higher temperature
Under field conditions, an insect, for example, the 4y .
the effect of these fluctyy, f

g

d against the mean or aVerag,

certain limit.
is subjected to temperature variations, and

temperatures for any given day are expresse
temperatuee obtained for that particular day, which is precisely
correct. The time spent by an insect at different temperatures hag ton;::
eoken into account. This could be affected by integrating the temperay,,
curve with time and expressing the results as day-degrees. Thisis 5 mm-:
precise physiological time-scale for expressing the aphid popularig,

increase.

In order to meet the above requirement, threshold of develop.
mental temperature for this aphid pest must be known, Despite the fac
that L. erysimi is a vary serious pest, available literature from India does

“not show studies on this aspect. There is only one reference from Japan
where threshold of developmental temperature ior Rhopalosiphum pseudo.
brassicae has been quoted as 7°C ( Kawade, 1964 ).

Apart from temperature, other abiotic components especially

humidity and photoperiod are equally important in the life economy of
this pest. No information is available on the effect of these constant and

variable parameters both separately and in different combinations together.
Such studies are therefore very much necessary in order to understand

the exact role of these factors on the population increase.

More accurate estimate of determining the changes in aphid
numbers has been described by Hughes (1962, 1963 ). Such studies are
based on the ratio of different age groups in population sample and are
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’pplicﬂble in case of those insects whose generations widely overlap i. e.,
with multistage populat I i

any time.  The rates of i in
ive 1 Such a study
duration of instar periods, and the
size of the sampling unit. Ap apal

: ysis of the instar distribution within
the sample ( assuming. durati

on of instars to be equal ) enables the estima-
tion of potential rate of InCrease, the overal] mortality rates and reproduc-

tive rates of the adults from the field Population. Studies on these lines
should be extended in case of mustard aphid also,

2. Natwral abundance and persistence of pest population

In order to make use of pest management to

the best advantage,
an understanding of the natural influence which determines abundance
and persistence of insect population is very much essential. Under natural
<conditions,

pest population always fluctuates around an
depending upon the environmental resistancy.

mental resistance results in the sudden upsurge of
therefore very much necessary to identify thos

ence the increase or decrease in population in
anticipate the expected

aphid, if the expected in
beginning, suitable met
proper manipulation,
varieties which are

equilibrium level
Any release in enverin-
insect population. It is
e parameters which influ.
order to devise a model to
intensity of the pest attack. In case of mustard
tensity of aphid attack could be visualized in the
hods to minimize the losses could be devised by
timely control, or by recommending sowing of
tolerant to aphid infestatio

It is a matter

of common observation that during some years
aphid attack is most seri

ous while in some other years, it
a very low magnitude. This suggests that probably the i

attack is in some way related to weather factors not only
season but those prevailing even. before the main cro
connection, the time of appearance of the first migrant
sity are extremely important to make the predictions m
these migrants population build up starts at a late
multiplication of aphids give the farmer very little time to decide what
application method he has to employ for its control. This problem could
therefore be solved by basing the warning scheme on aerial populations at
an earlier date and linking this to a later population weather forecast.
The basic pattern imposed by the weather factors also influznces the
etfectiveness of other biotic factors such as the occurrence of parasites

is moderate or of
ntensity of aphid
during the crop
p season. In this
s and their inten.
uch earlier as from

r stage. The rapid
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and predators. Forecasting systems thus could be improved b /
understanding of the relationship between trap catches and the e?te,
1977 ) fleld

population ( Ian McLean et al.,

278

3. Aphid infestation and seed vield
The aphid populations largely influence the yield. The g; e

. Juring different years therefore o Teng

etts

levels of aphid infestation observed ; ,
the crop yield differently. Thus while understandmg the i“ﬂ“ence
o

weather factors on the aphid intensity, information on the expecteqd
with the expected intensity of aphid attack should be available,

ever, this 1s possible ohly whe
and yield 1s established.

Yielg

n a relationship between aphid int::tb‘w.

carry out the pest management Eff%tive[
 J

hreshold of aphid population at or bey
eld is initiated is very much ne(‘.ess:nd
Iy,

Further, inorder to

knowledge about the critical t
which tbe process of reduction in yi
Such studies are still lacking on this pest.

he extent of damage in relation to aphid intensity
occurrence of growth stage permits maximum:
There are two phases of aphid attack, Op,

during the vegétative phase of the crop growth1 e, pre-flowering stage
and the other during post-flowering period. The flowering shoot of the
mustard plant is the most censitive part where aphid multiplication rate
is very high and accounts largely for reduction in seed yield. However, in
case of mustard crop, aphid infestation starts much earlier to flowering.
It may be possible that aphid infestation even during the pre-flowering
stage ( i. e., on leaves, stem, etc. ) might initiate the “process of yield
reduction about which definite information is still needed. Such type
of studies should therefore be taken up in detail.

Knowing t
information on the time of
efficiency in pest control.

4. Non.chemical methods of control

"y Another very important strategy that needs to be investigated
mt? is to find out the feasibility of non-chemical methods of control.
This approach includes physical and cultural methods besides exploring
the possibility of using alarm pheromones. The physical methods
include ( 1) use of adhesive traps, and ( 2) use of reflectors. The cultural
methods include ( 1) altering the date of sowing, (2) use of Trap croP
variety and (3 ) use of resistant varieties.
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PHYSICAL METHODS
(i) Adhesive traps

A perusal of literature shows that a lot of study has been made to
reduce the incidence of winged migrants on the crop by putting yellow
coloured water or adhesive traps all around the area, particulatly the
coastal area, in many of the western countries. Besides, such a device helps

in understanding the migrating or dispersal behaviour of the aphids
( Kuan et al., 1974 ).

If such adhesive traps are put around the mustard field at differ-
ent locations, it is likely to reduce not only the initial establishment of
the winged migrants on the crop, but also the subsequent infestation.
However, intensive research is needed to find out the optimum height
from the ground level and size of the trap, number of traps needed per
“hectare and efficiency of the trap. Studies should also be carried out to
find out the effect of these traps in maximising the seed yield.

( ii ) Reflectors

Many workers ( Johnson et al., 1967; Kring, 1970 ) have suggested
the use of reflectors particularly the aluminium toil retlectors to be used
2s a mulch. Because of the reflection of sun’s rays, the migrant aphid on
wing is not able to settle on the crop. The economic feasibility of such
a method could te studied by using alternative cheaper reflectors or by
spraying the crop by such non-chemical substancess whose deposits may
help to repel the alates due to reflection.

CULTURAL METHODS

(iii ) Date of sowing

A few work-rs attempted to tind out the effect of sowing date
on the aphid infestation vis-a-vis yield. Recently a number of new varie-
ties have been released and keeping in view their yield potential, it is

worthwhile conducting a few experiments on this aspect. In this connec-
tion work on optimum piant population vis-a-vis aphid incidence and yield

is equally important.
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(iv) Trap crop _
W but HEEd further stu'di ‘

op is not ne e
The concept of trap croP some workers that if 5 S 1n

: onstrated by 3 3 Cro
this crop. It has been dem he maize crop, it helps in enhli of
n

sorghum is grown in between and ground

cingg the magize yield. Since sorghum is known toll:!e aif:voumd food
Chilo partellus, infestation in maize i reduced resulting In more yielq,
varieties, particularly ‘.78”0“’. sarson, are |, Sy
their initial pick up and my) lf?
d and in between the crop "ﬂri: i
nd the infestation on the matin

tion is however fequireq

A number of
which are favoured by the aphids for
[f such cultivars are sown aroun
these may act as traps a
Elaborate experimenta

cation.
in an orderly way,
crop could be reduced.

in this connection.

(v ) Sowing of a resistant variely

Screening of germ plasm to identify relatively resistant soypc,,
against aphid attack has to be continued every year for Ultlmf\telr evoly.
ing resistant and agronomically well-suited cultivars.  Sowing of such

varieties is likely to reduce the losses. Such varieties however are evoyeq

under a free choice test i.e., when other varieties are also available
The stability of resistance when these varietles are cultivated

nearby. :
cale as a monoculture has however, to be studied.

on a large s

( vi ) Insect Pollinators

A number of insect pollinators visit the crop for collection of
nectar and pollen or both. Honeybees are predominant amongst these,
Varieties of brown sarson are by and large cross pollinated. In such
cases, attempts to exploit the use of pollinators, particularly honey bees
should be vigorously followed.  Further investigations on the number of
colonies required per hectare, optimum distance at which the colonies
should be kept and methods to increase the efficiency of pollinators are
required to be carried out, so that maximum exploitation of pollinators
could be usefully blended with the integrated approach for pest manage-
ment. Investigations on the use of safer insecticides should be conducted

to save the pollinators ( Kapil, 1971 ).
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EFFECT OF MUSTARD APHID,
LIPAPHIS ERYSIMI ( KALT. ) INFESTATION
ON THE SEED YIELD OF DIFFERENT .VARIETIES OF
BRASSICA SPECIES

Y. K. Prasad and K. G. Phadke

Division of Entomology,
Indian Agricultural Research Institute,
New Delh;.

ABSTRACT

. Studies on the effect of aphid infestation on the seed yieid of
ten different varieties of Brassica species were carried out at ihe I. A.
R. I. farm, New Delhi during 1977-78. The exveriment was carried out in
a split-plot design with varieties as main treatments and protected and
unprotected crop plots as sub-treatments. The maximum aphid infesta-
- tion on all the varieties in unprotected plots reached at the same time
though their incidence differed from variety to variety. The yield loss
amongst the varieties ranged from 8.9 to 77.5 per cent. It was found that
though some varieties had a higher aphid incidence, yet these suffered
less in seed yield. The present studies have thus shown that while consi-
dering the varietal responses to aphid attack, yield effects are also very
important to evolve a suitable strategy for integrated pest management.

INTRODUCTION

The mustard aphid, Lipaphis erysimi ( Kalt. ) is a serious pest of
rape seed and mustard. Of late, a number of varieties of rape seed and
mustard have been evolved. The present trend in insect control to mini-
mize the losses lies in evelving a suitable integrated pest management
strategy for each crop. In this context knowledge about the response of
different Brassica varieties to aphid attack and the corresponding effects
on their yield is extremely important since higher the seed loss in a variety,
more efficient and economical measures of control are called for. With
this aim in view the present investigation was carried out during the rabi
season of 1977.78 with ten different varieties of Brassica species,

MATERIALS AND METHODS

Seed of ten varieties viz., YS-Pb-24, YS-B-9, ( Brassica campestris,
var. yellow sarson ); BSH.J, BS.113, ( B. campestris var, brown sarson );
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. y. RH-30, RLM-198 and py,

B. campestris var.
. rai ( B. nigra; dwarf ) were PrOCUrEd from ¢
ere sown 00 26 Oct. 1977 in a split plot Ji:

The seeds W : s
ties forming the main taeatments and (i) protected ang i
Each sub-plot consisted {?‘)

sub treatmentse
: of 60 cm. Pla Ive
th row to row distance nt to Dlﬂnt

intal . = against the aphi
distance was maintained at 25 cm. Protectg:;s %g) i eve:,y Ig Specjes
y spraying Metasystex (0. 0 &

( Pal et al. 1971; Gupta, 1971 ). During spraying care was taken to av‘);
drifting of the insecticide towards the unprotected SUb-D.lc"ts. Ther,
were three replications of this experimental plot. One addl.tlonal plot »
each variety was sown the same day, adjacent tO the main tria] Undey
similar agronomic practices.

I

T.9, s¥ngam ( .
llseed

( B. juncea ) and Benarsi
breeders.

with varie
unprotected plots as
rows, 3 metres long wi

was provided b

Observations on the aphid population in the unprotected g,
plots were taken at regular intervals. For this purpose four adjacen,
plants in each of the three central rows were tagged for aphid estimatijgp
throughout the crop season. Soon after the appearance of aphids on t},

ounts were taken on the

plants, first observation on the population ¢ .
d every fortnight. Late

tagged plants on 16 October 1978 and repeate :
on, when it became difficult to count the aphids directly their population

was estimated according to the ‘method suggested by Pradhan et al (160 )
and Bakbetia et al ( 1973 ). The tagged plants were first categorized into
different grades ranging from 0to5 depending upon the plant appearance
and aphid infestation. Three plants of each grade were then selected
from the additional plot of the same variety. Aphids were slowly brushed
off from them with the help of a camel hair brush intoa petri dish and
weighed immediately. It was found that on an average 0.01 gm aphid
sample contained 40 aphids and from this the number of aphids present
on the plant in each grade was calculated. From the grades given to the
tagged plant in the experimental plot, the total number of aphids present
on twelve plants in each unprotected sub-plot was estimated. The process
was repeated at each observation. In the end, data on seed yield were

recorded at harvest.
RESULTS AND DISCUSSION

The results on the fluctuations of the aphid population on ditfer-
ens varieties of Brassica species taroughout the crop season will be dealt
with in detail elsewhere by the authors. It was however observed that
though the varieties differed in their varietal characteristics, the peak of
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Jphid population reached at the same time that

: is, on 10 February 1978.
The estimated maximum populations reaching the

peak are given in Table 1

Tasie 1

Reduction in seed yield due to a

phid infestation of Lipaphis erysimi
(Kalt.) ind

ifferent varieties of Brassica species.

: Max. aphid Yield in Qt.|ha. Percentage
Sl. Variety  population| reduction
no. plant Protected Unprotected Difference in yield
1. YS-Pb-24 23,922.2 14,43 3.25 11.138 775
2. YS-B9 6,817.7 9.93 4.65 5.28 53.2
3. BSH.] 14,833.3 17.29 8.92 837 484
4. BS-113 7,400.0 20,44 13.47 6.97 34.1
5. T 122388  10.27 3.93 634  6L7
6. Sangam 12,055.5 12.08 4.64 7.44 ~61.6
7. RH.70 2,688.8 30-52 26.98 3.54 11.6
8. RLM-198 2,934.4 25.41 19.74 5.67 223
9. Pusa Bold 3,262.6 26.67 - -21402 5.65 21.2
10, B. nigra 2,183.3 7.64 6.96 0.68 8.9
Mean 17.47 11.35
C. D. 5% for
Mean treatment ( Variety )  5.22
Subtreatments 0.91
Interaction 2.87

along with the corresponding yields obtained from both unprotected
and protected plots.  Analysis of the yield data show that effects due to
treatments ( varieties ), sub-treatments ( protected and unprotected ) and
the interaction were all statistically significant. The data further show
that the variety BSH-I though supported 14,833 aphids per plant, resulted
in the seed loss of 48.4 per cent only whereas the three varieties T.9,
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sangam, and YS-B-9 with relatively less aphid infestation upto 12,23,
12055 and 6817 aphids per plant resulted in an yield loss of 617, 61,¢ " d
53.2 per cent, respectively. Similarly, though in variety BS.113 aphig
infestation was more than YS-B.9, yet it suffered less seed yield |osg thap
the latter, The varietal suitability for the growth of aphid popy;
thus appears to be different from its vulnerability to damage in different
varieties, Studies carried out by different workers ( Bakhetia and Sandh,,
1973; Rai and Sehgal 1975; Brar et al 1976 ) on the susceptibility of diffe,,
ent varieties are based on observations on aphid incidence only, Ty,
present studies show that while considering the varietal responses towards
aphid incidence, yield effects are also very important to draw any defi.
nite conclusion. It is possible that though some varieties might ghoy,
higher aphid incidence, yet they may suffer less in seed yield due to their
ability to withstand the aphid attack.

Amongst the varieties studied, RH-30, BS-113, and YS-B-9 appear
to be better than others from rai, brown sarson and yellow sarson groups
respectively as reflected from the relatively less seed loss in them. The twg
toria varieties were almost similar in both aphid infestation and its effect

on the yield. The Benarsi rai had the least aphid infestation and yield
loss.
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STUDIES ON THE ECONOMIC THRES'-;OL:AS:
THE MUSTARD APHID, LIPAPHIS ERYSIMI ( .) ON
BRASSICA JUNCEA L.

D. R. C. Bakhetia, K. S. Labana, H. S. Sukhi ja

and K. S. Brar
Breeding,
Department of Plant : i :
Punjab Agricultural Unsversity, Ludhiana, Punjab-141 004
India.

ABSTRACT

Experiments to work out the econom_ic tht‘esilold_ of the myg;.
ard aphid, Lipaphis crysimi ( Kaltenbach) damaging Rﬂms Cf 7!""“6 Var. ray
( RLM 198 ) were carried out at Ludhiana fro‘m 1'9’7.,-76 to-9. ’{-78: Per cent
plants infested with the aphid was the criterion for initiating contrg
measures. Observations were recorded at weekly intervals from Decemne,
to March. Ten levels i.e., 10,20, 30, 40, 50, 60, 70, 80, 90, 100 p2r cent plantg
infested with the aphid were maintained by -spraying with methyl demetoy
(0.025% ), whenever the given level reached/crossed in plots of a part;.
cular treatment. The yield obtained at various levels of infestation wag
on a par with each other and differed significantly from that of the up.
treated control during all the 3 years. ‘L'he overall mean increase g
yield ranged from 355 to 432 kg/ha in different levels of plants infesteq
and their differences were non-significant. The mean gain over contro]
varied from Rs. 916 at 10 per cent to Rs. 1366 at 80 per cent levels of plant
infestation. However, the differences in the gain at 30 to 100 per cent
plant infestation were within a narrow range. The need and implica-

tions of initiating spray operations at the lower level of infestation have
been discussed. S92

INTRODUCTION

The Brassica crops in general are used in many ways such as
vegetables, oils, oil-cakes and the raw material for vanaspati industry.
Their prod.uction is limited to a greater extent due to the losses caused by
the aphid, Lipaphis erysimi (Kalt.). It can be controlled by the appli-
cation of insecticides ( Saini and Chhabra, 1966; Bindra, 1972 and Bakhetia,
1976 ). Three sprays at 1520 day intervals are recommended for Ithe
control of this pest in the Punjab ( Anonymus, 1979 ). The recently

-
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eleased raya variety ( RLM 108 ) is moderately resistant to the mustard
- hid ( Bakhetia,1975; Bakhetia and Bindra, 1977 ). Al'so it 1s very TES-POT'
:il:re to high fertility and irrigated conditions. Thfs has been widely
accepted by the cultivators. The old recommendation of three sprays,
therefore, needs to be revised in the light of the changed. agrotechnqloﬂyci
Also most of the pesticides are lipophilic in nature. Their use on oilsee
crops, therefore, needs to be minimized. This can be achieved through the

judicious use of pesticides on the basis of population assessment ( economic
threshold ) of different pests.

The economic th:eshold of the aphid on mustard crop ( Brassica
juncea var. rai or rapa ) has not been determined so far, Studies were,

therefore, carried out to develop economic threshold of the aphid on raya
and the results are reported in this communication.

MATERIALS AND METHODS

The experiments to work out the economic threshold of L. erypsimi
onraya variety RIM 198 were carried out at the Research Farm of the
Punjab Agricultural University, Ludhiana during 1975-76 to 1977-78. Per
cent plants infested with the aphid was the criterion for recording
observations. A plant, bearing the aphid colony was accounted as infested.
A mother aphid along with 2 or more young ones constituted the aphid
colony. Ten levels viz., 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 per cent
plants infested with the aphid and an untreated control comprised the

experiment laid out in a randomized block design.
replcations with a plot size of 8x2

practices ( 100 kg N, 50 kg P2O
adopted to raise the crop.

There were three
4 m. The recommended agronomic
5 and 50 kg K per ha and 3 irrigations ) were

Ten plants during 1975.76 and 20 plants during the subsequent
two years selected at random from e

ach plot, were observed at weekly
The infestation levels per se were maintained by spraying
methyl demeton ( 0.025 < ) in the

particular plotsl whenever the mean per
cent plants infested reached/cro

ssed the indicated level,
nued from mid-December onward, Finally,

per hectare was calculated by subtracting t

labour charges from the cost of extra yiel
Particular treatment.

This was conti-
the yield was recorded. Gain

he cost of insecticide used plus
d over control obtained in a
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LT3 AND pI3CUSSION

RE3U
i i infestation :
i d in all the levels of on  maing,;
The yield obaine ly and significantly higher thanaltr;led
at

during the 3 years of study were equa :

: : served in case of j

obtained in control. The same trenfi was o.b s increage )
The increase in y1ie over contro] ( 04 lig’

yield over control ( Table 1 ). . ¥

ha) ranged between 313—457 kg/ha El’;nngr h1975-726,a1?93in266 kg d“l‘ing
. — kg during 1977-78. e over rease in y;

L i 1= kg/ha at 80 per cent level!eg:

10 per cent to 432 ;
ranged from 355 at P This may be attribyeeq o

inf ion, and the differences were nominal. .
infestation, and the RLM 168 to the aphid ( Bakhetia, 1978

the moderate resistance of vatiety . f i
and Bakhetia and Bindra, 1977 ). Hence, it gave o y good yield ijy,
one or two sprays as compared to that obtained with 4 or 5 sprays,

ol, it was highest ( Rs, 1468[11?i ) ih
60 per cent planc infestation during 1975.76 and was CIose1¥ followed by
that obtained in 70 and 80 per cent plant infestation. During the secopg
year ( 1976.77 ), the maximum gain of Rs. 1843/ha was obtained in cage of
40 per cent plant infestation and the lowest gain Rs. 683 was at 10 per cep,
plant level. In the third year ( 1977-78 ), the highest ﬂain-F Rs. 1731 ) waq
obtained wherein 20 per cent plant infestation was maintained. T,
mean gain over control varied from Rs. 916 at 10 per cent plant infestation
to Rs. 1366 in case of 80 per cent infestation. However, the differences in
the gain from 30 to 100 per cent level of infestation were within a narroy

range. In general one or two sprayings were given to maintain the 30-80%
1977-78 for 30 and 40

As regards the gain over contr

levels of infestation except 3 sprays given during
per cent levels of infestation.

The number of sprays required to maintain the given levels of
percentage of plants infested with aphid varied from 1 to 5 in different
years. The economics of the aphid control on the basisof pcoled yield
obtained in different number of sprays has been summarised in Table 2.
The minimum gain over control ( Rs.804 ) was with 5 sprays followed
by Rs. 989 with 4 sprays given to maintain 10 per cent level of infestation.
The maximum gain over control ( Rs. 1401) was from the plots which
received only two sprays and the percentage of plant infestation ranged
between 20 and 80 over three years.

The mustard aphid reproduces parthenogenetically at a very fast
rate of multiplication during December—January ( Singh and Sidhu, 1964 e
It has also been reported that from mid-February onward the mustard aphid
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clining due to mortality factors like e
f host tissues ( Atwal apq Uty

292

population in the field starts d; - :
enemies, high temperature an ardness
g p It is therefore, apparent that the ¢ Oty lthl'

1967 and Atwal et al., 1971 ). FAONS :
the initial built up of the aphid population 1s mofe 1mportant. Tp, i°f
per cent p]ants are in(e Tse

i 30
spray should therefore be given when 30 .
with the aphid. Owing to the moderate resistance of RLM 198 ¢ Migg

: s T
aphid and the -above mentioned mort-ahty factors, a subsequen, Sbrad
may not be required. However, if considered necessary, the seconq ¢ *

Pra
could be given any time between a ranie of 30-80 per cent plant in.fht:
tion without any substantial loss in yield.

Tapte 2

Economics of aphid co.nttol on raya vatiety RLM 198 on the bagiq
of pooled yield under different number of sprays given
over 3 years ( 1975.76 to 1977-78 ).

1 I _(;ost of o
. ncrease : ! X :
No of zf,fe;l;ds in yield Pr;gfdof insecticide  G2in oy
sprays over control ( 1{5 Tha ) and labour (‘ﬁ’ntrol
Mean Range ( kg/ha) ; * ( Rsofha) Sefha )
S
5 10 10 337 1180 375 S04
4 10 10 365 1278 288 989
3 30 20-40 446 1561 216 1345
2 50 20.80 413 1446 144 14C1
1 90 80-100 416 1456 72 1374

Note : The cost of yield, insecticide and spray operations taken on the
basis of 1977-78.

The economic theresholds for adopting chemical control measures
against different pests have been reported by Stern ef al. ( 1959 ),
Mathews and Tunstall (1968 ), Van den Bosh et al (1971 ), and Sidhu and
Dhawan (1976). Most of the earlier workers based their studies on
population density of the “target pzsts. However, Stern (1973 ) reco-
mmended the sprays against Empoasca solanii ( de Long ) on cotton in the
Imperial Valley ( USA ) when the leaves show symptoms of yellowing and
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ddeninge Similarly, Singh er al, (1975 ) recommended that sprays agaiflst
?essid on cotton in Punijab ( India ) should be initiated when the leaf.-margins
J;ow yellowing and curling due to jassid injury.
s

The criterion followed in the present investigation was the per
cent plants infested with the aphid. It appeared to be quit'e : easy and LeSS
time consuming. Even farmers could use it for making a decision as to when
the spray should be initiated against the aphid pest of mustard crop.
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: _j_u_ncea ) was laid out in split plot desi
“with five dates of sowing viz.,

EFFECT OF DIFFERENT DATES OF SOWING AND
COMBINATIONS OF FERTILIZERS ON THE INCIDENCE OF

THE MUSTARD APHID, LIPAPHIS ERYSIMI ( KALT,)
AND THE GRAIN YIELD OF MUSTARD

R. R. Rawat and 0. P. Singh

Depariment of Entomology,

J. N. Krishi Vishwa Vidyalaya, Jabalpur,

ABSTRACT

A field €Xperiment, using ‘Varuna’ variety of mustard ( Brassica

gn at Jabalpur ( Madhya Pradesh )
September 25, October 10 and 25, and
November 10 and 25, 1978 as main treatments and three fertilizer com-
binations viz., 60 Kg N + 30 Kg P + 20 Kg K/ha (as per recommendation in
package of practices), 60 Kg N alone/ha, and 60 Kg N + 30 Kg P/ha as
subtreatments. Irrigations were given as and when needed.

The aphid ( Lipaphis er

ysimi ) infestation lasted 350 days ( from
70 to 100 days age ) in the cro

P SOWn on the first date (25.9.78), 50 days
(from 60 to 110 days ags) in the crops sown on the 2nd date (10.10.78 ) and
3rd date (25.10.78) and also -in the Crop sown on the 4th date ( 10.11.78)

but starting early from 40 days age. In the crop sown on the oth date
(25.11.78 ) it started even earlier

from the 30 days age. The overall aver-
age aphid population per 10 cm 1

ong apical twig was found to increase with
delay in sowing, ranging from 13.20 in the cro

52.02 in the crop of the 5th date of Scwing. ‘'L'he aphid infestation in the
crop of the 5th dats of sowing started so early and was so severe that
the crop could not be harvasted and the plants died out
flowering stage. There were no significant differences in the
station among the different fertilizer combinations.

D of 1st date of sowing to

in the pre-
aphid infe-

Considering ths grain yield, maximum yield (182 Kg/ha ) was
recorded with nitrogen plus phosphorus application in the 2nd date of

sowing, followed by 145 Ko/ha with the same fertilizer combination in the
1st date of sowing.

INTRODUCTION

Mustard is one of the major oilseed crops of India, including
Madhya Pradesh. The mustard aphid, Lipaphis erpsimi ( Kalt.) is the
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; ; ¢ this crop depressing the vield congjq
regular and most serious pest O Singh and Sidhy, erah|

and at times resulting in total crop failure. i canin s ( 195,
reported 95% reduction in mustard yield .due. €0 s e M alield oy
ment on the control schedule by certain insecticides. Manipulge;,

date of sowing and application of judicious balanced doses of fer,

are recognized to be important preventive measures against many crop

pests and diseases. Considerable work has been done on the chemical
control of the mustard aphid, but chemical. control alc.me POses a numb,, of
problems and hence must be integrated with preventu:ve cultural Meagyp,,
and biotic agencies. The incidence of mustard aphld.and loss tq Vielq
have been reported to be influenced by date of sowing ( Tripath; an
Singh, 1964 ), by age of plants ( Kundu and Pant, 1968) and by |ey, of
fertilizers, particularly nitrogen and phosphorus Makhmoo;-, 1975. -
Valunjkar, 1976 ). With the ultimate view to evolve a stfltable iﬂtegrateé
control schedule against the mustard aphid. a field experiment on mustarg
was laid out with differet dates of sowing and fertilzer combinatigy,
to find out the safest period of sowing and best fertilizer chbination for
minimising the aphid infestation and securing maximum grain yield,

¥

)
Pey;,

1l Zep,

MATERIALS AND METHODS

A field experiment was laid out at Jabalpur ( Madhya Pradesh ) i,
split plot design with five dates of sowing viz., 25 September, 10 and 25
October, and 10 and 25 November, 1978 as main treatments ( main plots )
and three combinations of fertilizers viz., 60 kg N+30 kg P+20kg K/ha
(F1) (as per recommendations in package of practices of the Vishwa
Vidyalaya ), 60 kg NJha (F2) and 60 kg N + 30 kg P/ha ( F3) as sub-
treatments ( sub<plots ), using ‘Varuna' variety of mustard ( Brassica
juncea), The sub-plor size was 5m x 3 m having five rows with row to
row and plant to plant distances of 50 cm and 15 cm, respectively. Plot to
plot and replication to replication distances were lm and 15 m
resectively. The experiment had four replications. Full doses of phospho-
rus and potash were given as basal application in furrows at the time of
sowing; nitrogen was applied in two split doses—half as basal application
in furrows and the rest one month after sowing as top dressing, followed
by flood irrigation. Weeding and irrigation were given as and when
required.

Observations on the incidence of the aphid were started with the
appearance of the pest and continued at intervals of 10 days by recording
the aphid populati' on 10 cm long 30 apical twigs/plot., The crops of
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the first, second, third and fourth dates of sowing were harvested on 22 and
g0 January, 19 February and 6 March, 1979, respectively. The crop of the
fifth date of sowing ( 25 November ) being completely destroyed, was left

unharvested. The data on the aphid populations and grain yield in
respective treatments were statistically analysed.

RESULTS AND DISCUSSION -
Effect of aphid population ( Table 1, Figs, 1 & 2 )—

In the crop of the first date of sowing, the aphid infestation
started quite late i. e., afrer the crop age of 70 days ( podding stage ) and
continued upto 100 days’ age of the crop. The overall average population
was 13.20 aphids/10 cm twig which was significantly less than that in the

crops of all the subsequent dates of sowing. The peak infestation ( 19.83
aphids/twig ) was en 80 days old crop.

In the crop of the second date of sowing the pest had its first
appearance after the age of 60 days ( flowering cum podding stage ) and
the infestation continued upto 110 days’ age of the crop, with the peak
infestation ( 78.80 aphids/twig ) on 90 days old crop and the overall average
population of 24.27 aphids|twig which was significantly higher than that in

the crop of the first date of sowing and at par with that in the crop of
the third date of scwing.

In the crops of the third and fourth dates of sowing, aphid infesta-
tion started after the age of 40 days ( flowering stage ) and continued upto
90 days’ age, with the peak infestation of 86.86 and 90.63 aphids|twig,
on 70 days old crop and the overall average population of 31.56 and 40.23
aphids/twig respectively. The population on the crop of the fourth date

of sowing was significantly more than that on the crop of the third date of
sowing.

The crop of the fifth date of sowing was severely infested in which
the pest infestation started much earlier, even after 30 days of age ( pre-
flowering stage ) and continued upto 70 days’ age by which time the
crop was completely destroyed with the peak infestation (103.78 aphids|
twig ) on 50 days old crop and the overall average population of 52.02[twig

which was significantly higher than that on the crops of all the previous
dates of sowing.
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The interactions between dates of 'sowing and fertilizer dc?;e?:
were also not significant. However, the lowest population ( 12.63 aphi Sd
twig ) was observed in the first date of sowing with 60 kg N/ha an
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maximum population ( 53,27 sphidaiwia ) ; , ‘ o
60 kg N+30 kg P+20 kg K/ha. ig ) in the fifth date of sowing w1

Effect on grain pield ( Table 1, Fig, 2 )—

Tapue 1

Effect of dates of' sowing and fertilizer combinations on the aphid
population ( Lipaphis erysimi ) on grain yield

( Mustard— Brassica juncea var, varuna )

—

Treatments/ Averag_e number of

subtreatments a{)hlds“q ez A‘grg?f 3
o ong twig yield ( Kg/ha)

Date of sowing

( Treatments ) }

First ( 25 Sept. 1978 ) 1320 121.03 ( 10.82 )

Second ( 10 Oct. 1978 ) 24.27 144,02 ( 11.82)

T hird ( 25 Oct. 1978 ) | 31.56 107.83 ( 10.16 )

Fourth ( 10 Nov. 1978 ) 40.23 : 59.70 ( 7.55)

Fifth { 25 Nov. 1978 ) 52,02 00.00 ( -0.71)

Sem ' 2.93 ( 1.12)

CDat 5% ' 8.46 (323}

Feriilizer ecombinations
( Sub treatments )

Fi(60N+ 30P + 20kglha)  32.28 110.35 ( 8.32)
F2 60 Nfha ) 31.82 84.76 ( 7.34)
F3 (60 N + 30 P/ha ) 32.67 129.32 ( 8.97)
Sem - 1 ( 0.71)
CDat 5% ' N, S. (N.S.)

Figures in parentheses converted to 4/ x + (.5
NS = Not significant.
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Maximum grain yield ( 144.02 kg[ha) was obtained in the ¢
the second date of sowing. It was, however, at par with the Vield of
crops of the first ard third dates of sowing. The yields of Crops Ofs o
first and second dates of sowing were significantly more than t}, }'ieldt e
the crop of the fourth date of sowing. Crop yields of the third ang foy o
dates of sowing were at par with each other. No grain yield wag obtairth
from the crop of the fifth date of sowing as the crop died prcmatu;e;;e-d
the initial flowering stage due to severe aphid infestation, Relativelln
vounger age of mustard crop could therefore be said to be the mos; Vuln:
rable stage during which aphid infestation causes m:iximum loss, '
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Fertilizer combinations did not differ significantly from one
another. Maximum' grain yield £-1

29.32 kglha ) was recorded in the
sub-treatment 60 kg N+30 kg P|ha followed by the yield in sub.treatment
60 kg N+30 kg P+20 kg NJha ( 110.35kg/ha ). The subtreatment 60 kg

N/ha recorded the lowest grain yield ( 84.76 kg/ha ).

The interactions between

the dates of sowing and fertilizer doses
were also not significant,

However, the second date of sowing with

in the first date of sowing ( 145.51
tion.

Tripathi and Singh ( 1964 ) also found variations in the incidence
rd aphid and yield of mustard due to sowing date.
(5th to 20th October ) cascaped heavy infestation in the
gave some yield but late plantings ( 15th Oct. to 20th Nov.
infested from the early crop stage and gave no yield.
(1968 ) found that the multiplication of the mustard aphid

more on 62 and 72 days old mustard plants ( initiation
of pod formation stages ) than

Further, they reported that t

of musta Early plantings
beginning and
) were heavily
Kundu and Pant
was significantly
of flowering and
that on 42,52 and 82 days old plants.

he grain yield of plants infested on 82 days
old plants ( half mature pod stage ) and afterwards was significantly more

than that of plants. infested on 72 and 62 days old plants and there was no
pod and grain formation in 42 and 52 days old infested plants ( seedling and
vegetative stages ). These findings support the results of the present studies
in that the early vegetative stage i1s the most vulnerable period in the
growth of mustard plants when severe aphid infestation leads to total crop
tailure and this situation develops in late sown ( 25th Nov. ) crop due to
migration of aphids which have multiplied on early sown mustard fjelds,
Early sown mustard escapes pest infestation at this vulnerable stage and
the incidence of the pest in later stages of growth is also much less.

Regarding the effect of the major

plant food elements viz., N,
Pand K, on the incidence of mustad aphid

s there are some conflicting
reports of previous workers. Kundu and Pant (1967 ) found no appre-

ciable effect of these elements on the speed of development,

longevity and
tecundity of the pest.

Makhmoor (1975) reported that the incidence of
the pest increased significantly by application of more nitrogen but
not by the application of phosphorus and potash.  Valunjkar ( 1976 )
reported that nitrogen had a positive influence on the fecundity and
incidence of the pest but had no significant effect on the speed of develop-
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ment and survival and that phosphorus application ( upto 40 kglha)

a positive influence on survival. Regarding interactlot? betweep N&ad
the maximum population was recorded on plants prowc!ed with B,
and 60 kg P/ha. In our present studies though the different fertil-gN
combinations did not differ significantly in the pest incidence ang %

-
yield, the fertilizer combination of 60 kg N+30 kg Plha Proveq toa:]
the best. 3

In conclusion, it can be said that manipulation of date of Sowj
of mustard and fertilizer levels will not be enough to ward off ¢}, Dhg
infestation completely and to secure maximum yield potential by caneﬁ;
an important adjunct to other methods of control viz., chemicy) ang
biological, to achieve these ends. Moreover, their integtation ;.
chemical and biotic factors will be much economical by reducing the
insecticidal applications from 4.5 to 1-2.
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A NOTE ON THE LEVELS OF APHID ( Myzus persicae Sulzer )
INFESTATION ON THE GROWTH OF CHILLIES
" ( Capsicum annuum L, ) SEEDLINGS*

S. Rajagopal and A. Abdul Kareem

Depariment of Agricultural Entomology, Tamil Nadu Agricultural University,
Ooimbatere-641 003,

ABSTRACT

The effect of aphid infestation at different levels viz , one, three
and five aphids per plant were studied on 25 days old chilli seedlings
under glasshouse conditions. Twenty days after inoculation, the shoot
and root lenth, fresh and dry weight of the seedlings, number of leaves

~ and total leaf area of the seedlings were recorded. It was found that

the initial infestation level of even one aphid per seedling was found to be
critical to cause considerable damage with referenee to all parameters
observed. The damage was considerably high at higher levels of infes-
tation when compared with control of no infestation

INTRODUCTION

Insect and non-insect pests which feed by sucking the sap from
plants can reduce the growth of the plants and this may also result in
poor development of roots and later wilting condition especially under
drought conditions may arise (Van Emden er al,, 1969; Dixon, 1971), Myzus
persicae Sulzer is one of the most destructive species of aphids, colonising
almost all parts of some important plants like chillies and tobacco above
ground level and infest both seedlings as well as matured crop. The
infesation results in the depletion of carbohydrates in tobacco ( Baron and
and Guthrie, 1960 ), reduction in plant sap ( Forrest et al., 1973) and
reduction in growth due to an increase in growth inhibiting substances
and a decrease in cytokinins, gibberellins and auxins in the radish seedlings
(Hussain et al,, 1973 ). The critical level of aphid infestation to cayse
economic damage was worked out earlier by Varma et al (1974) and to
work out aphid threshold on chillies an experiment was laid out under
glasshouse conditions and fthe results of the experiments are discussed in
this paper.

* Forms part of the thesis submitted to the Tamil Nadu Agricultural University for the
award of M. 8o, ( Ag. ) Degree.
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MATERIALS AND
raised in pots in the glasshouse and

o6th day after germination. Threg e the

Chilii seedlings were

inoculations were made on the ) : {qcad vel,
of infestation were made and the seedlings were 1nocu a'tef at the rate
of one, three and five aphids per seedling, keeping an uninfested Contyy

ted six timess The seedlings were th

d the observations were made twenty dae“
ters such as (i) shoot length, (ij) ro:,s
odlings, (iv)dry weight of the g, dt
dling and (vi) total leaf are, De;

and the experiment was replica
covered with iron ring cages an
after inoculation on the parame
length, (iii)fresh weight of these
lings, (v ) number of leaves per see
seedling.

RESULTS AND DISCUSSION

The extent of damage caused by the aphid at known levels y;;,
one ( low ) three ( medium ) and five ( high) levelsl of infestation Wer e.
worked out and the results are given in table 1 and figure 1.

Shoot length

Normal uninfested seedlings were 18.77 cm long as against th,
lengths such as 12.97 cm, 12.04 cm and 11.12 cm for the seedlings infesteq
with low, medium and high levels of aphids respectively. There was ng
significant difference between high and medium levels and between mediyp,
and low levels but there was significant decrease in shoot length in the

aphid infested seedlings compared to control.

Root length

Root development was hindered due to aphid attack and it was
maximum at high level of infestation ( 35.04 % ) followed by medium and
low levels which were at par with each other.

Fresh and dry weight of the seedlings

Significant decreabe in both fresh and dry (on oven dry basisat
60°C for 72 h ) weight of the seedlings was observed and the maximum
reduction in both fresh and dry weight was in the order of high, medium
and low levels of infestation.

Number of leaves

The leaf formation was significantly affected by aphid infestation-
On an average healthy seedlings had 7.6 leaves as against 6.8, 5.9 and 5.2
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jcaves at low, medium and high levels of infestation,

‘med and were underd eveloped. The leaves were mal-

fo

TarLe 1

Effect of aphid infestation on the growth of chilli seedlings.

r—_ .
L. T Level of infestation per seedling
No. | 5 aphids 3 aphids 1 aphid gnfrel
1. Shoot length in cm 1L12 12.04 1297 1877
(40.75) (35.85) (30.90) (=)
2. Root length in cm 5.32 6.28 6.82 8.19
(35.04) (23.32) (16.72) L)
3. Fresh weight of the 1.13 1.37 1,40 2.16
. seedling in gm (47.69) (36,57 ) (3519) (=)
4. Dry weight of the 0.19 0.22 0.24 0.32
seedling in gm (44.12) (35.27) (29.41) (—)
5. Number of leaves 5.23 5.88 6.75 7.58
per seedling ( 31.00) (22.43) (10.95) (—)
6. Total leaf area per seedling 23.20 27.29 33.63 54.59
(57.50 ) (50.04) (3839) (—)

( Figures in parentheses represent percentage reduction over control. )

Level of significance C D.(P=0.05)

Shoot length P = 0.01 1.20
Root length P = 0.01 0.55
Fresh weight P = 0.01 0.19
Dry weight P = 0.01 0.04
Number of leaves P=001 0.40
Total leaf area P = 0.01 6.58

Total leaf assimilative area per seedling

" Drastic reduction in the leaf assimilative area of the seedlings was .
noted upto a level of 5.75 per cent. Uninfested seedlings had a leaf area
of 54,6 cm? as against 33.6,27.3 and 23.2 cm? in the seedlings infested at

the rate of one, three and five aphids.
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Thus on chillies the growth was very much atfected by aphid
infestation. At high and medium levels the damage was more and there
was not much difference between these twoc treatments whereas, at low
levels the damage was much less but always significantly differed from
control. This heavy damage at medium and high levels might be due to
rapid multiplication of aphid on the small seedlings while it took compara-
tively longer time for the population build up at low levels, These

¥
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heavy damages and the reduction in growth might be due to the increase
in the growth inhibiting substances and decrease in auxins and gibberellins
as observed inradish ( Hussain et al,, 1973). Besides, due to continuous

de-sapping, the developmént of the leavea was affected which resulted
in crinckling and malformation of leaves. This led to the reduction in leaf
assimilative area and less photosynthesis, thereby resulting in poor growth
of the seedlings. So, though the damage was slow even the low level of
infestation was critical to cause economic damage to the chilli seedlings.
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STUDIES ON THE TOXIC EFFECT:
OF SOME INSECTICIDES ON PARASITES
( Aphelinus mali Halt, and Aphidius platensis Breth, )

AND PREDATOR ( Men
of Chilli aphid. Myzus pé

ochilus sexmaculatus F. )
rsicae Sulzer

S. Rajagopal and Abdul Kareem

Department of Agricultural Entomology,
Tamil Nadu Agricultural University, Ooimbatore-641 003,

ABSTRACT

Nine insecticidal treatments were compared with the untpggs, i
to test the toxic influ:nce of insecticides on the hymenoptera:n

control

parasites Aphelinus mali and Aphidius platensis and the coccipey,
Menochilus sexmaculatus predating on Myzus persicae Sulzer under t”ie]lil1
conditions. Parasitisation Wwas maximum in the plots treated with feny.

alerate ( Sumicidin ) 0.05 per cent while methamidophos ( Monitor ) 0.05 pg,
cent was highly toxic. Monocrotophos 0.1 per cent and monocrotophog
0.05 p2r cent and dichlorvos 0.05 per cent tank mix were not toxic 19 4,
mali but prevented the parasitisation by A. platensis.

However, fenvalerate 0.05 per cent and methomidophos 0.05 per
cent were toxic to both the adults and grubs of the predator M. sexmacy-
jatus while dichlorvos 0.05 per cent was found bo bz least toxic. At the
same time phosalone 0.05 p2r cent and dimethoate 0.05 per cent were
found to bz safe against the adult and the grubs, respectively.

INTRODUCTION

In recent years there has been considerable interest in the
d‘evelop-ment of plant protection programme that assures a more competi-
tive use of chemical and biological methods of pest control. The
Ix;zeg.rat‘ed Control Programme operates on the brinciple that certain
:ne::;:? ajzn:;ie?e:;:fe; Canbdestroy t:he pests effectively while'the%r
ket it reby, subsequent increase in pest population 1

e success of the integrated pest control programme depends

2 ;
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award of M, Bc. ( Ag, ) Deg:;%od to the Tamil Nadu Agrioultural University for th




nqsnOTIOlDAL EFFECT ON PARASITES AND PREDATORS OF MYZUS PERSICAE 2(J

upon the selection of pesticides which are less toxic to the natural enemies
¢han the pests. Hence a knowledge of the pattern of parasite and
predator tolerance or susceptibility to the insecticides will help in the
Jevelopment of successful integrated control programmes. Earlier experi-
ments by different workers showed that several contact insecticides and
organophosphorus compounds which when applied to control insect pests
were toxic to the parasites ( Ripper ef al,, 1950; Bartlett, 19563; Shorey,
1963; Godfrey and Root, 1968; Summer et al.,, 1975; Delorme 1976 a, b;
Jacob and Brincoveanu, 1977 ) and predators ( Way, 1950; Gupta and
Kushwaha, 1970; Rangaswamy, 1976 ) on aphids.

In recent years, the green peach aphid Myzus persicae Sulzer
has become a meance to the farming community and the use of several
insecticides resulted in the development of resistant forms. Under the
circumstances, evolution of some integrated control measures will be
effective in checking the pest especially under present conditions where
natural enemies like Aphelinus mali Hald., and Aphidius platensis Breth.,
parasitise M. persicae to an extent upto 90 per cent and Menochilus

sexmaculatus F., which preys on this aphid. Hence a trial was laid out
to test the effect of insecticides on the parasite-predator population
of M. persicae in the treated chilli plants and the results are reported

hereunder.

MATERIALS AND METHODS

A field experiment to cc_mtrol the major pest of chillies with nine
insecticide treatments (Table 1) and an untreated check was laid out

with three replications.

The chemical treatments were given as foliar sprays at 15 days

interval starting from one month after planting. The population of the
hids due to the attack of 4. mali (' black) and

aphids and mummified ap
A, platensis ( golden colour ) and the adult and grub population of
ys after each spraying

M. sexmaculatus were recorded prior to and.ten da
on five plants from each plot.

RESULTS AND DISCUS3SION

Parasites :

cides indirectly influenced the parasitisation

hid population (Table 1; Fig. 1)
of parasites was maxzimum

Application of insecti
of both parasites through their action on ap
The population | of aphid as well as
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in the plots treated with fenvalerate which showed that fer.lvelerate it
neither toxic to the aphid nor to the parasites.  Though in the Othe,
treatments, the aphid population was considerably rec?uced than ip the
untreated check, the population of A, mali was higher in monocrotophg,
(0.05) and monocrotophos-dichlorvos mixture treated plots, recording &
fairly higher population of parasitised mummies which revealed that the,
organo-phosphorus compounds had minimum effect on the establishmep,
of 4. mali under field conditions. In contrast,monitor was highly toy;.
to both the aphid and 4. mali and did not allow the parasite to establig,
‘under field conditions and this was followed by dichlorvos, methyl dimetop
and phosalone.

ﬁ
Fig 1-EFFECT OF CERTAIN INSECTICIDES ON NATURAL ENEMY COMPLEX OF APHID

7

q g EFFECT ON APHIDS AND PARASITES
K APHIO [J M. PERSICAE
PARASITES [ A.MALI -

A-PLATENSIS

& "

POPULATION 1N 100°S/§ PLANTS

B ‘ Jﬂ.ﬁ.ﬁ

r

+ - _EFFECT ON PREDATOR
M SEXMACULATUS [@ ApuLTs

< [0 ckuss
2| ¢
-
[-%
o ]
&
3 »
.—

o “‘dz""'_:' 4 s [ ;

INSECTICIDES




|NSECTICIDAL EFFECT ON PARASITES AND PREDATORS OF MYZUS PERSICAE 313

Though higher per cent parasitisation by 4. platensis was record.

4 under glass house conditions by Easwaramoorthy et al, ( 1976 ), the

a;-asitisation was low under field conditions and it might have béen due
" competitive nature of A.mali compared to A. platensls, However, in
this case also fenvalerate recorded the maximum population of A. platensis
and the minimum in monitor treated plots.’All other chemicals also signifi-
cantly reduced parasitisation than in no treatment and fenvalerate treated
plots. Though fenvalerate is the least toxic chemical to both the parasites
it cannot be used under conditions when the aphid population needs to be
kept below the threshold level. Under such circumstances monocrotophos
0.05 per cent is effective against the aphid and at the same time it
is fairly safe to the parasites. This might be due to the failure of these
chemicals to penetrate the mummies and kill them ( Shorey, 1963; Godfrey
and Root, 1968 ). '

_Predator :

Though dichlorvos was toxic to the parasites, it was found safe
against the predator M. sexmacularus, Both the populations of adults and
grubs were high in the dichlorvos treated plots while fenvelerate which
was found safe against the parasites was highly toxic to the predator and
recorded no occurrence of both adults and grubs.” Monitor which was
highly toxic to the parasites was also toxic to the predator along with
methyl demeton and monocrotophos and these treatments were On par
with the other treatments except dichlorvos and the control. -

Though Gupta and Kushwaha (1970 ) reported the.toxic nature
of dichlorvos to the predators, it was found to be least toxic to M. sexmad-
culatus under field conditions which might be due to ‘lesser persistance
of this chemical. However, the present findings confirm the results
obtained by Rangaswamy ( 1976 ) who. reported the toxicity of monocro-
tophos to the predators. ; L

Fenvaler_ate v?hich was repérted to be dﬁiy paftially‘"eff%‘étii?e
against M, persicae by Abdul Kareem et al, (1977 “tecorded higher popu-

- R R

lation of ‘parasites in“our expefiments which might *bé' ‘Hde to’ 'the reason
that the aphids leit out after treatment were sufficient for the survival
and build up of the parasites. However, fenvalerate did not favour the esta-
blishment of the predators due toits direct contact toxicity over the adults
. and grubs: of the predator whereas, dichlorvos which' was toxic to the
| Parasites was found to be safe against the predator. Hence an integrated



314 The Aphids

W control programme of ‘the aphid and other pests should be aimeq acl
keeping the population of parasites and predators undisturbed, |
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RICE ROOT APHIDS AND THEIR CONTROL

N. Majumdar and R. C. Dani

Entomology Division,
Central Rice Ressarch Institute, Cutlack-783006,
India

ABSTRACT

The most commonly occurring rice root aphid is Rhopaiosipp,,,
rufiabdominalis ( Sasaki ) which occurs during November — Februgpy
Carbofuran @ 1.0 Kg. a. i. | ha effectively controls the pest.

INTRODUCTION

The first report on the occurrence of rice root aphid was by Tap
(1924 ) who recorded the incidence of Dryopeia hirsuta Baker from the
Philippines.  Subsequently, incidence of Tetraneura nigriabdominal;s
( Sasaki ) ( Syn. 7. hirsuta B. ) was reported by Suenaga ( 1952 ), and Israe]
and Rao (1955) from Japan and India respectively. Recently, Dani and
Majumdar ( 1978) reported the occurrence of two more species of rice
root aphids viz., Rhopalosiphum rufiabdominalis ( Sasaki ) and Geoica

lucifuga ( Zhentner ) from India.

Though the root aphids have not yet assumed the status of
serious pests of rice, of late, Rabi nursery beds were observed to be coloni-
sed commonly by a complex of root aphids. Little is known about the
rice cultivars usually infested by these hitherto insignificant pests of rice.
Such information is perhaps an essential prerequisite for developing a pest
management programme in rice cultivation. It was therefore thought
appropriate to obtain firsthand information on the occurrence, abundance,
composition, distribution and control of aphids infesting different rice
cultivars in the Institute farm.

METHOD OF STUDY
RESULTS AND DISCUSSION

A preliminary survey of rice root aphids was conducted during
1975.77 and it was observed that the Rabi nursery beds were commonly
colonised by 7. migriabdominalis, R. rufiabdominalis and @. lucifuga.
Infestation by root aphids leads to stunting *and yellowing of the leaves
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Tamrz 1
Incidence and composition of root aphids In different rice cultivars,
Name of rice Root aphids involved
cultivars T, nigriabdominalis R, Wommans @, lucify
e « FUC uga
Jaya : ol +4 -
CR-139-1047 ++ %+ v
Sona % + -
BJ—1 T + + %
IR—8 R aovh o
IR 26 T ++ +
TN—-1 t e g -
CR—123—22 + X + -
RP—79—5 + ok =
CR—141—233 * Pnchdningt ¥ -
T—557 Nil + <+ +
JS—52—102 + + + 4+ -
Bala x JBS—508(7) + RS -
MW—10 T3 i = -
FH—575 _ + % o 2 -
FH—125 + + ' -
IET—1444 Nil g S it et
[ET—2662 Nil + 4+ ! 4
IURON—128 5 e S + !
MTU—17—M4 . + i + + -
IET—2473 ¥ LdSl + -
A 514 x Ratna—K1 + - + + +
CR—196—36 +4 o5 + +
CR—113—84—2 + £5 % b
AxR—528 NIl ++ = -
CR—141—191 8w i * ' -
Jhona—349 o Lo + =
Ratna ++ B t

+ + + = above 70s%
++ = around 5%
+ = below 10 %
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of rice seedlings. In case of serious infestation, the plants sometimes diq 4
not recover even after transplanting. Among the root aPhldS_lnvolved_
R. rufiabdominalls was observed to be the most comr.nonly OCCULTINg Specieg
infesting all the rice cultivars under observ'atlon durmg. Novergber.'.
February. 7. nigriabdominalis ranked second in .ord.er of rice cultivars
infested, while O, lueifuga was only occasional in its incidence ( Table 1),

Population of all the three species of aphids were predominant|y
nympbal throughout the season. The migrants ( alatae ) were observed
only as founders of the colonies during the sowing season ( November.
January ) and also during February-March when most of the transplanting
of rice seedlings were over. Table ‘1 clearly reveals that amount the
three different species of root aphids which normally occur in the Institute
farm, only R. rufiabdominalis was found to be distributed nearly randomly
and was found to be distinctly aggregated. It may also be seen that out
of 28 rice cultivars infested by different species of root aphids, Jaya was
infested predominantly by 7. nigriabdominalis.

= ' Tapoe 2
Effect of graxi;;lar applications on rice root aphid complex.
Treatmenton  Initial population on No. of aphids/hill at
15 DAS - 15th DAS» 20 DAS 25 DAS

Diazinon S . 128.6 53.3 213
=D . 133 & 51.2 17.3
= 1.5 5 133,7 + 44,3 15.2
Carbofuran 0.5 - 121.3 252 3
1.0 . 1182 - 19.0 s g, T
. 15 4 1236 - 11.3 = i
Quinalphos 0.5 125.3 . 69.2 21.1
2 30 137.4 51.6 18.2
_ 1356 .. . 48.2 12.4
Sevidol 05 . 1223 35.2 7.6
2t S 119.9 31.6 3.4
Seennas . | 128.4 21.2 2.1
Cytrolane 0.5 130.0 52.8 11.2
L0 132.4 . 49.3 12.3
1.5 128.4 41.2 " 7.6
Control 134.0 234.3 369.2

*Days after sowing
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Five granular formulations of insecticides viz., diazinon, quinal-
phos, carbofuran, phorate and cytrolane were tested as candidate comp-
ounds for use against these pests. The experiment was conducted in

1 x 1 mt micoplots arranged in randomised block design. The results of
the investigations are summarised in Table 2.

The results indicate that only carbofuran at the rate of 1 kg
a. 1./ ha was effective in ehmmatmg the populatlon of rice root aphids.
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CONTROL MEASURES AGAINST RHOPALOSIPHUM MAIDIs
( FITCH ) INFESTING BARLEY

Vidya Sagar Singh and S. K. Ih.tll
Division of Entomology,
Indien Agricultural Research Institute,
New Delhi-110 012

ABSTRACT

Rhopalosiphum maidis ( Fitch ) is a serious pest of barley in Ingia.
Fizld trials on its chemical and cultural control were conducted at the
Indian Agricultural Research Institute, New Delhi. Insecticide granules
Viz., phorate 10 %, disulfoton 5%, mephospholan &% and carbofuran 39,
(05 and 1.0 kg a.i./ha ) gave effective control when applied either ip
seed furrow at sowing or as broadcast on young plants on aphid appear-
ance. The treatments resulted in increased grain yield from 5.13 to 14.78
Q/ha. In a preliminary trial, seed treatment with carbofuran (5 partsa.;,
with 100 parts of seed ) was also seen to be guite effective.

An early spray of methyl parathion, fenitrothion or endosulfan
(0.05%) at the rate of 1000 litres/ha was effective to protect the crop
throughout the season ahd it was as good as two sprays, one early and
the other late, and was sup:riorpto late spray. Among the several dust
formulations tested viz.,, BHC 5%, BHC 10 %, carbaryl 5 %, malathion 59,
and parathion 29 at the rate of 25 kg/ha, parathion 29 were the best
follow:d by malathion 5 9.

Studies on aphid incidence showad that early and.timely sowing
of crop is useful in saving the crop from heavy aphid attack. Cultiva-
tion of aphid resistant varieties i§ recommended. Variety DI-117 was found
to be resistant among the varicus varieties tested.

INTRODUCTION

The corn leaf aphid Rhopalosiphum maidis ( Fitch ) is a serious
pest of barley crop. It sucks the sap from leaves as a result of which
they turn yellow and ultimately dry. The infested plants remain stunted
in growth. In case of severe injury, the main shoot dries up resulting in
the production of late tillers bearing ear headsdevoid of grains. The
losses in grain yield have been found to vary from 3 to 68 per cent in some
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ANALYSIS OF RESULTS Anp RECOMMENDATIONS
A Chemical control

Insecticides applied as grany|
evaluated. These trials were

trol” measures and
intensity of the pest and the available

ol the aphid resources can apply any of them
to contr ’

(1) Granule application

Four systemic insecticides viz,, disulfoton 5%, phorate 10 %,
mephospholan 5 % and carbofuran 3 % were tested. These granules were

~ applied in seed furrow at the rate of 2 kg and 1 kg a.i.[ha,

showed that each of the insecticides is effective in co
and results in increased grain yield from 22 to 26 % ( Bhatia et al., 1973 ).
These granular formulations were also tested as broadcast in standing crop
at the time of aphid appearance and in seed furrow at sowing ( Singh and
Bhatia, 1976a ). Granules were applied at the rate of 1.0 kg and 0.5 kg
a.ifha followed by an irrigation. These treatments also gave effective

control of the aphid even at the lower rate and produced 5.13 to 14.78
Q/ha higher grain.

The results
ntrolling the pest

The grain samples from 1.0 kg and 0.5 kg a.i./ha treatments were

analysed for the phorate, disulfoton, mephospholan and carbofuran residue
and were found to be free. '

(2 ) Seed treatment

A preliminary trial was conducted to evaluate the effectiveness
‘tseed treatment with carbofuran and isofenphos during 1978-79. Five
Parts of actual insecticides ( carbofuran, 50 SP and isof:np.hos 40 % s.eed
d’miﬂg ) were mixed with 100 parts of seed using gum acacia as adhesive,
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Results showed that carbofuran was effective uPtQ ten weeks and gave
comp'ete protection against the aphid throushout_the crop season. How.
ever, isofenphos was not found to be as good as carbofuran.

(3) Spraying and dusting

Spray formulations of several systemic and otheér insecticides were
tested during 1969.70 and 1970.71 ( Bhatia et al., 1973 ). It was found that
foliar sprays of methyl parathion 0.05 %, fenitrothion 0.05 %, e.ndosulfan
0.05 %, methyl demeton 0.02 %, lindane 0.03 %, diazinon 0.03 %, dimethoate
0.02 %, malathion 0.14 %, and phosphamidon 0.02 % at the rate of 1000
litres|ha effectively reduced the aphid population and produced 14 to 27 7
higher grain.

It has been generally observed that cultivators resort to spraying
when plants are fully covered with aphids. Therefore, with a view to
finding cut the suitable time and number of spray applications, field trizls
were conducted for 4 years from 1971-72 to 1974-75 with methyl parathion,
fenitrothion and endosulfan( 0.05 % ) as foliar sprays at the rate of 1000
iitres|ha ( Singh and Bhatia, 1976 b).  The sprays were applied (1) at
the time aphids appeared on the crop (ii) when aphid infestation was at
its pzak, and (1i1) once at the time of appearance and another when
the aphids were at the peak. Results revealed that an early spray of
insecricides was effective to protect the crop throughout the season and
it was as good as two sprays, one early and the other late, and was
superior to late spray. Furthermore, two weeks delay in spraying of
wmethyl parathion, fenitrothion and endosulfan resulted in grain loss to
the extent of 4 Qha. Therefore,

first spray should be done at the
appearance of aphid colonies and

‘ if necessary second spraying can be
given two weeks after the first spray,

Grain samples were analysed §

. or toxic residue of methy! parachion
and fenitrotbion and were found to be

free from residyes,

Experiments were aslo conducted for three years from 1972.73 to
1974.75 with in<ecticidal dustés.’ BHC 5 % BHC 109, malathion 5%
carbaryl 5% and parathion 2% were used at the rate of 25 kgjha, Iz was
observed that parathion 2 % dust was best followed by malathion5 pr

cent. Crop protection by these duse formulations resylted in increased
grain yizld of 21.43 and 17.03 Q/ha, resp

: 324 ectively over the ungreated check
( Singh and Bhatia, 1970b ),




Singh & ERatiea—coNTroL OF RMOPALOSIPHUM MAIDIS ON BARLEY 323
B. Cultural control

(1) Sowing time

By changing or carefully selecting the sowing time a particular pest
attack can be avoided or reduced considerably. Singh ( 1979 ) reported

~that aphid population on barley starts decreasing rapidly with the earhead™

emergence in plants ( Table 2 ).

Therefore, aphid attack on barley could
be considerably avoided

if the sowing time is adjusted in such a way that
plants start flowering before peak period of aphid infestation. Under

Delhi conditions aphid population reaches its peak around the 4th week

of February. It has been observed that crop sown by middle of November |

comes to flowering stage before peak of aphid infestation and thus escs pes
heavy aphid attack.. Therefore, barley sowing around Delhi by middle
of November is recommended to avoid the use of insecticidal spraying for
aphid control. It has been observed that late sown Crop i. e., crop sown

after the second week of November suffers considerably from aphid attack
and hence would require control measures.

Tasie 1 _
Incidence of Rhopalosiphum maidis on barley variety Ratna at Delhi.

s : Av. No. of aphid per shoot on different dates’
Date of sowing
22-1-75 32-75 15.2-75 24.2.75 7-375 18375
15th October,74 ~ 143 7.2 50 27 00 _ 00

( 50% )  (100%) i 5
31st October, 74 16.1 32.5 20.6 Ty -

0.0 0.0
(5%) (100%) >
15th Nov., 74 6.3 16.8 12,1 40  ©3.00 0.0 -
| _ (90%) (100%) =k
0thNoveeZd .. 31 . .92 336 212 25 0.0
: (5%) (100%) :
16th Dec., 74 0.0 8.3 30.0 48.8 0¥ 0.0
R __ (5% )
R DR 168 407 1062 0.0
16th January, 78 . 00 0.0 118 185 529 0.0

Note :— Figyres . in. _parenthesis. are  percentage of earhead emergence
in plants.
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TapLe 2

hopalosiphum maidis ) on 14 varietieg of
d grain and straw yield in protecteq
ts during 1974.75 at Delhi,

Mean aphid population ( R
barley ( unprotected ) an
and unprotected plo

e

A g .

nu,‘;‘i,?ff,{ Grain yield ( Q/ha) PFoddeLyleld (Qlh)

Variety aphid per . Percent rot, n\

arie hoot on  Prote Unprot e prot Percen
March 4,1975 \lo“

Ratna 8973 3516 2253 377 4569 2849 5

Jyoti 96,75 40.42 18.33 54.7 47.73 27.16 43,1
DL 3 11025 4118 26,07  36.7 911 3518 g,
DL 69 9686  40.60 1580 6Ll 1829 218 g,
RD31 6410 4231 2569 393 931 29.8) 39,
BG25 8546  39.22 2422 38.3 B7I3 2622 64
BG108 9473 4964 1616 67.5 5620 33.16 41
RD102 9973 3893 2056 47.2 4342 27.89 35
RD118 5680 - 4431 248% 439 5L09 3338 347
DL3 459 413 3078 256 4598 4091 110

K 125 142.66 38.13 2664 301 53.64 37.89 29.4
RD 57 55.73 37.00 2187  40.9 47.64 32,31 2.2
RS 6 51.60 33.00 263 20.1 52.18 373 . 247
DL 117 7.56 47.96 46,50 2.8 48,64  45.38 6.7

Interaction

S. Em 4 2,47
C.D.5% 7.13

Note:— ( i ) Date of sowing 21-12.74; (i1 ) No, of irrigations 5
(iii) Date of spraying : :
1st—13.2."75, 2nd—26.2:'75, 3rd—14.3.°75,
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(2) Use af resistant varieties

Using variety EB 921 as source of aphid resistance some high
yielding varieties of barley have been developed at the Indian Agricultural
Research Institute, New Delhi. These varieties have shown aphid resist-
ance of high order and could be profitably utilized against aphid damage.
An experiment to assess the losses caused by R. maidis to 14 promising
varieties of barley conducted by Bhatia and Singh (1977 ) at new Delhi
in 1974-75 showed that the aphid population varied widely among the
varieties; the lowest and the highest population per shoot was recorded on
variety DL 117 and K 125, respectively ( Table 2 ). The results showed
that DL 117 was resistant to the aphid and gave maximum yield of 48
QJha. Percentage reduction in grain yield varied between 2 8 in DL 117
and 67.5in BG 108  The reduction in grain yield was primarily due to
teduction in the size and the number of ear heads while the ‘grain boldness
« Temained unaffected.
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'ROLE OF FORMULATION IN DETERMINING APHICIDA|
| EFFICACY OF INSECTICIDAL GRANULES

P, Sircar and D. S. Singh

Division of Entomoelogy,
I. A. R, I, New Dethi-12

ABSTRACT

Among conventional solid and liquid formulations, the grapy,
formulation of insecticides, by virtue .of sustained release POssesses pgg
tively most persistent aphicical properties. However, the Jesireq offi
cacy of a particular toxicant granule is greatly depandent on the Nature
of its formulation incorporating the toxicant, the granular carriep and
other adjutants. The residual action of organic insecticides againgt
various -aphid pests infesting mustard, pea, okra and cabbage was modij.
fied by the inorganic mineral carrier, the binder, the deactivator anq the
method of féormulation. The yield of mustard seed and the insecticiqa]
residue therein were also accordingly affected.

"Higher concentration of insecticide in certain granular formula-
tions proved less effective against aphids-infestin?g cabbage, as compared
to corr'esx)onding' formulations ‘with lower concqmration. The results
highlight a judicious use of insecticides 'incor_pofa:tihg suitable carriers
and other pre-requisites in a granular formulation ' for maximum aphi~
cidal efficacy, superior yield and minimum insecticidal residue.

~INTRODUCTION

Formulation playsa vital-rolein the ultimate functioning of a
toxicant and successful pest control programme. The aphicidal action of
a particular insecticide may vary widely, depending upon the efficacy of
its particular formulation.. A relatively potent aphicide may be rendered
less effective by incompatible components in a formulated product. The
residual aphicidal effect is also influenced . by the type of solid or liquid
formulation, viz., wettable powder, granule and emulsion concentrate. |
The granular formulation by virtue of its release characteristics provides
a longer residual action as compared to conventional aphicidal sprays.
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Thus, a0 emulsion spray of lindane gave an L

sstard aphid ( Verma, 1979 ), whereas,
me value to 27.14 days ( Nakat, 1970),
tl;orate persisted for 109.00 and 99,
pgst ( Nakat, 1970 ) and against co

_ T 50 value of 3.5 days against
Its granular formulation enhanced

The granules of disulfoton and
33 days, respectively, against the same

il tton aphid for 9 weeks ( Navaneethan,
1971 )s Similarly, endosulfan spray against mustard aphid gave an LT 50

calue of, 46— 5.5 days ( Verma.. 1979 ), while the granular formulation
persisted for over a_rn_onth _(_Slrcar etal., 1979). Even the emulsion
jormulation of sy.stemlc insecticides, dimethoate and vhosphamidon remain-
od effective against mustard aphid for 15 days ( Verma, 1979 ), whereas
in the form of granules', aphicidal efficacy could be observed even up to
74 and 47 days respectively ( Sarup et al., 1971). The granular formula-
tion of endosulfan was found to be significantly more effective than
endosulfan spray against Lipaphis erysim infesting cabbage up to a period
of 30 days ( Sircar et al,, 1979 ). Against bean aphid, the granular formu-
Jation of phorate, disulfoton and lindane remained effective up to 75 days
(Sampﬂal., 1974 ), a residual aphicidal action which no other conven-
tional formulation could achieve. Even the residual action of a particular
insecticidal formulation, viz., granule, may vary widely, depending upon
the components of formulation. The formulated granules of dimethoate
and aphidan on attapulgite carrier were found to retain their efficacy
against mustard aphid even after a period of 36 days, as compared to
their corresponding proprietary formulations, which were found ineffec-
tives The formulated granules of dimethoate on plain attapulgite
persisted even up to 74 days as against its corresponding deactivated
formulation found ineffective ( Sarup etal., 1971). It was reported by
Graham-Bryce et al,, {( 1972 ) that the granular formulations of phorate
and disystor were more effective on pumice than on fuller's earth against
the black bean aphid, Aphis fabae. The granules of lindane formulated
in- the laboratory persisted for 75 days aéa_inst the bean aphid, Aphis

craccivora as compared to the proprietary product which lasted for 60
days ( Sarup et al,, 1974 ).

The intensity of damage, inflicted by important aphid species on
agricultural crops resulting in negligible vield, necessitated exploitation
of the variations observed in aphicidal efticecy of different granular formu-
lations to select the inost suitable formulation. The investigations
carried out provide relevent information to indicate vast potentialities of
formulation studies for determining persistent -aphicidal action of insecti.
cidal granules,
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MATERIALS AND METHODS

Insecticides belonging to different groups, viz., chlorinateq by
carbons, organophosphates and carbamates we.re var:f)usly formula i
in the laboratory as five per cent granules on in0rganic minera] Cary;
by surface coating and impregnation methods, incorporating diﬂer*f&
binders, deactivators, and benzene as 2 solver?t (Sircar, 1976) .Mt
formulated granules along with their corresponding I?foprietary Dtode
were evaluated under field conditions as soil and foliar treatmen agaj s
different species vit., mustard aphid Lipaphis erysimi ( Kalt. ) infe,;t?st
mustard and cabbage, bean aphid Aphis craccivora Koch, infestp, D::

and cottom aphid Aphis gossypii Glover infesting ?kra (ladies ﬁnﬂer)
crop. The experiments were laid out ina randomised block degig,, witl

four applications of each treatment. Periodical observations o aphig
population following granular treatment were recorded and the daty
subjected to analysis of variance ( Snedecor and Cochran, 1968 ),

The materials used for formulation studies and the abbreviation,
used in the text are :

(1) Insectidid>s—BHC, lindane and endosulfan ( chlorinagey
hydrocarbons ); dimethoate, aphidan, monocrotophos, phosphamidgy,
phorate and disulfoton ( organophosphotes); carbofuran and aldicay,
( carbamates ).

(2) Carniers—Attapulgite ( Atta ), bentonite ( Bento. ) fuller’s
carth ( F. E.). kaolmnite ( Kav ), Chinaclay (Ch clay), diatomite
( Diato. ), magnesite ( Mag.), gypsum ( Gyp. ), talc ( Talc. ), pyrophyllite
( Pyro, ), dolomite ( Dolo. ), and quartz ( Qtz. ).

(3) Rinders—Gum Acacia ( G. A.), methyl cellulose (Cel.}
gelatine ( Ge. ) and sodium silicate ( S. Sil. ).

(4) Deactivator—Hexamethylenetetramine ( HMT ).

(5) Method of formulation—Impregnated ( Imp. ), and surface
coated ( Sc. ).

RESULTS AND DISCUSSION

The results obtained with the granular formulations of different
insecticides are discussed in relation to individual aphid species.
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i) Evaluation of aphicidal efficacy against
Aphis craccivora Koch,, infesting peq cro p

. Lis toenitatel granules of different insecticides, based on HMT
deactlvated (D) and plain (T’) attapulgite, and prepared by surface
coatings Were evaluated along with their corresponding proprietary

.granules as soil treatment before sowing, It is evident from Table 1

that 45 da.ys after gra.nular application, proprietary granules of lindane,
phorate, d1su1.f0t0n- dimethoate and aphidan resulted in significantly low
aphid population as compared to their corresponding formulated granules
of lindane ( D), phorate (P ), disulfoton ( D & P ), dimethoate (D & P ),
and aphidan (D & P) respectively ( Sarup et al., 1974), The plain
formulated granules of phosphamidon were superior to the deactivated
granules. All the formulations except lindane (D) and phosphamidon
(D) were significantly effective against the aphid population as compared
to control up to 60 days afrer soil treatment. The effective aphicidal
formulations 75 days after treatment were formulated granules of lindane
(P), phorate (D & P), disulfoton (D & P ), dimethoate ( P ), aphidan
(D& P) and proprietary granules of phorate, disulfoton, aldicarb and
carbofuran. The formulated granules of lindane ( P, dimethoate (P )
and aphidan (D & P ) were thus more effective than their corresponding
proprietary products. The only effective aphicidal formulation during
the final observation 80 days after treatment, were found to be phorate
(D), disulfoton ( D & P) and proprietary phorate, disulfoton, aldicarb
- and carbofuran, with no significant difference among themselves. The
plots treated with granules of monocrotophos, found to be relatively an
ineffective aphicide, maintained significantly high population of the aphid
predator, Coccinella septempunctata as compared to rest of the treatments.
However, considering the aphicidal action and efficacy against pea leaf
miner, only the formulated granules of disulfoton ( P ) could be considered
as most effective among the various formulations tested.

(ii ) Evaluation of aphicidal efficacy against
Lipaphis erysimi Kalt,, mustard crop

Perliminary investigations against the mustard aphid showed
that proprietary granules of disulfoton, phorate, aldicarb, carbofuran and
aphidan gave significant reduction in aphid population whereas, dime-
thoate, lindane and monocrotophos were practically ineffective ( Table 2).
Amongst the formulated granules, phorate and disulfoton irrespective of
deactivation were found effective. The plain granules of dimethoate
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Average population of Aphis ¢
at different intervals after sol

The Aphids

Tape 1@

of insecticidal granules.

raccivora and Coccinzlla septempunctat g
| application of various formulationg

—

; Average
Average population + of A. craccivora Ppopulation of
Formulation after ( days) « septem
80 punctatq
45 60 75 after (days)
75
Formulated -
D 25159 29954  2.2378 2.2373 1.1003
Lindane [3333] [10333] [50001 [30.001  [0.33]
P D.1659%  2.7349%k  17485%  2.4358 1.1003
[1500] [ 6500] [ 833] [100.00] [0.33]
D 17849%*  23531%%  1.0000%*  1,0000%¥  1.0000
Phorate {10001 [ 21671 [ 000] [ 0.00] [0.00]
P 2.0066%* 2.2828%* 1.4407* 1.6681 1.1003
[11.67 ] [ 18.33] [ 6.67] [3333] [0.33]
.. D 21718% - 26362%*  1.4407%  1.4971%  1.25%
Disulfoton [ 16.67 ] [ 46.671] [ 6.67] [10.00] [1.00]
P 1.9537%* 2.1015%* 1.0000%* = 1.0000% 1.0000
[ 8331 [ 13331 [ 000]: [ 0.00] [0.00]
D 2.6464 3.0946 26760  1.6681 1.159)
Phosphamidon [5333] [12500] [46.67] . [33.33] [0.67]
P 1.9943%% 28547 26060 2.1652 1.0000
[2000] [180.00] [50.00] [4333]  [0.00]
D 2.3219* 2.7753%* 19124 1.7263 1.0000
Dimethoate ~ [2333] [ 68331 [1500] [50.00] [ 0.00]
P 2.0056%*  273531%* - 10000%* 20159 1.1590
[1167] [ 21671 [ 0001 ([21.67] [067]
| D 2.2850* 2.5469%% 1 c0p5* 1.5692 1.1003
Aphidan [20.00] [ 3500] [ 5.00] [ 16.67 ] [ 0.33]
P 1.9783%%* 2.7090%* 1.5376%* 2.6780 LOCBU
(20001 [ 5833) [1433] [56.67] [0.00]
Control 2.9225 3.3204 2.8544 775*
- 2.8642 15
[91.67] [ 233,33 ] [73.33] [ 75.00 [ 3,00]
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Table 1—( contd, )

Sl ' Average
| . Average Doplglftélon + of A. craccivora population of
Formulatlon er ( days ) g septem-

: 45 60 punctata
_ 75 80 after (days)
] sl = 75
proprietary
e 1226(-)71** 2.8063% 33357 30635  1.2007
[.8671 [8333] [25000] [12000]  [0.67]
phorate 1.4377%%  2.0782%*%  14407*  14407*  1.0000
L 230])~ “( 18880 1 - 667y it €623 [0.00]
Disulfoton 1.1003%*  1.6065%*  15602% 1,0000% 1.1003
[ 0331 [ 500] [ 16671 [ 000] [0.33]
Dimethoate 1.1590%* 2.6128%*  2,00¢8 2.0663 1.1C03
[ 067] [40.00] [190.00] [ 26.67] £0.38]
Aphidan 1.0000%* 2.5064%*%  2.1068 1.5692 1.0000
[ 0,00] [31.67 1] [ 30.00 | [16.67 ] [0.00 ]
Monocrotophos - 1.0000%* 2.8065**  3.2204 2.7749 1.3597*
[ 000] [ec67]1 [16667]1 [63.33] [2.00]
Aldicarb 1.0000%* 2.3138%* 1.4014* 1.0000%* 1.0000
: { 0.00] [ 20.00 ] [- 5.00] [ 0.00] [ 0.001]
Carbofuran 1.0000%* 1.9595%* 1.4718* 1.0000%* 1.1003
[ 0001 [10.00] {--8.33] [ 0.00] £0.33 ]
‘F’ test H.S. H.S. = Significant Sign
S. Em 0.2080 0.1300 0.3860 0.4690 0.1020
C.D. 5% 0.5944 0.3715 1.1019 1.3404 02906
C.D. 1% 0.7933 0.4970 1.4743 —_ =i
@ Sarup et al., 1974
+ Log values after adding one to original mean ( parentheses ).
. Significant at 5% level
ok Significant at 1% level
H.S. Highly significant.
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were more effective than corresponding de?ctivated and Proprietary
formulations. The formulated granules of lindane, phosphamidon apq
aphidan were practically ineffective ( Sarup et al., 1971 ).

Detailed investigations were further carried out on the aphicidal
action of different formulations of BHC, lindane, phorate and disulfotop
applied in soil before sowing. Their performance in relation to individyal
insecticide were as follows :

BHC: Among the granular formulations based on plain carriers
without binder, and prepared by surface coating and impregnation, the
most effective ones were Bento|Sc., Kaoi[Sc.. and Pyro.[Sc. ( Table 3),
which were superior to control and proprietary granules in terms of low
aphid population and high yield of mustard seed ( Sircar, 1976 ). Sutface
coated granules were more effective than corresponding impregnated
granules in the case of above formulations. '

The formulation of lindane, phorate and disulfoton were based
on plain carriers, different binders and prepared by surfrce coating and
impregnation In the case of phorate and disulfoton, the carriers, attapul.
gite, fuller’s earth, kaolimite and magnesite were also deactivated by
means of HMT. =

Lindanz: Considering lowest aphid population and maximum
yield, the most effective aphicidal formulations were Gyp.|/Sc. and Kao.|
Cel./Sc. ( Table 3). These were superior to the proprietary granules
also. The superior aphicidal efficacy of Kao|Cel.[Sc. as against Kao.]
Cel.[Imp. brought out the importance of the method of formulation,
while the other components, viz., carrier and binder were identical.
Improved aphicidal properties of Kao.|Cel.[Sc. as compared to Kao.|
GA[3c. and Kao.[S. sil.[Sc. indicated the importance of suitable binder.
The effect of a compatible carrier was evident from the superior efficacy
of Kao.|Cel.|Sc. as compared to that of Ch, clay/Cel.[Sc. ( Sifcar, 1976 ).

It may thus be inferred that the bind
e _ er methyl cellulose and
gelatina improved the efficacy of the formulation against tieumustard

aphid, as against gum Acacia and sodium sil;

i g icate, Among th ost
oo formulations ¢he granules prepared by surfaceo cgoati:g f:me
penoe, mp.nm“ed granules, The binders had an adverse effect on
the aphicidal efficacy of Atta/GA.[Sc., Bento./GA [lmp., F Er 7G; [lmpes

which resulted in as high an aphid -
. : population as i i
their corresponding formulation without binder § 1n control as compared to
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Tasie 3@
The most effective formulations of different insecticidal granules
against L, erysimi and A, gOSSYpits
R Aphid pests
Insecticide
L. erysimi A. gossypii
BHC Bento. [ Sc, Atta, [ Imp,,
Kao. | Se., F.E. | Imp.
Pyto. | Sc. F. E. / Sc.,
Ch. clay | Sc.,
Gyp. | Sc.
Lindane F.E. | Sc., Kao. | Sc., Ch, clay.[Se,, Atta. [ Sc.,
Mag.[Sc., Gyp.|Sc., Bento./Cel./Sc., ‘Bento, / Imp.,
F. E. | Ge. | Sc., Kao. | Ge. | Sc., F. E. | Imp.,
Kao., | Cel. | Sc., Mag. | S. sil. [Imp, F.E,|[Sc.
Dolo. [ Cel. [ Sc., Qtz. | Cel. | Sc.
Phorate Gyo.|Sc., Pyro.[Sc., Atta.[G.A.|Sc., Kao. | Sc.,
Atta. ]Cel. [ Sc., Bento. | G.A. [ Sc., Diato. | Imp.
E.E.|Cel. | Sc., Mag. | Cel, | Imp., “Pyro. | Imp,
Mag. [ Cel. | Sc., Talc. | Cel. | Imp., Pyro. | Sc.
Qtz. | Cel. [ Imp.
Disulfoton Atta. | Sc., Gyp. | Sc., Kao. [ Sc., * F.E, | Sc.
Ch. clay | Sc., Atta. | Ge. | [mp. Dolo. | Se.
Bento. | Ge. | Imp., Bento, | Cel, | Imp., Qtz, |Sc.

Kao. | Gz. | Imp., Ch. clay | G. A. | Sc.,

Ch. clay. | Ge. | Imp. Mag. / cel. | Imp.,

Diato. | Ge. | Sc., Dolo. | Ge. | Imp.,
Talc. [ 8. sil. [ Imp., Talc | Ge. | I mp.,
Qtz. [ Ge. [ Imp., Qtz. / cel. | Imp,

@ Sircar, 1976,
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Phorate :

The most effective formulations were Gyp., [Se.,
Sc¢., Atta|GA.[5c.,

P
K.E.[Cel.[Sc., Mag.ICel/imp. & Sc., TalciGey)"!
and Qtz.ICel.lImp., which were even superior to Proprietary formm '
tions ( Table 3 ). The method of formulation resulted in superior aph;i N
dal efficacy of Atta./GA.|Sc as compared to Atta.!GA.[Imp., Where?-
no such difference could be observed in the case of Mag.|Cel.|Imp, an;
Mag.[Cel./Sc. Addition of binder methyl cellulose improved the residyy,
action of Mag./Cel.]Imp. over that of Mag.[Imp. The nature of binde,
viz., methyl cellulose, resulted in superior efficacy of Mag.[Cel, s, 8
against that of Mag.|S. sil./Sc., formulated with the binder sodium silicage,
The residual aphicidal action in the case of Mag.|Cel.[Sc. than i the

case of Kao./Cel./Sc. was obviously due to a difference in the naty;,
of the granular carrier.

In the case of formulations without binders, plots treated wig,
surface coated granules exhibited lesser number of aphids than thoge
treated with impregnated tormulations. This trend was, however, rever.
sed when sodium silicate binder was used in the granules, formulated i},
attapulgite, bentonite, diatomite, and pyrophyllite as carriers. In the
case of surface coated chinaclay granular formulations, sodium silicate
imparted a slow and regulated release, the performance being better thap
that of the impregnated granules. The surface coated granules of fuller’s
earth regardless of the binders used were more effective against mustarg
aphid than the corresponding impregnated granules. The impregnated
granules of kaolimite were superior to the surface coated formulations,
irrespective of the nature of binder used. Deactivation of attapulgite,

fuller’s earth, kaolinite and magnesite with HMT _did not improve the
aphicidal efficacy ( Sircar, 1976).

Disulfoton : The most effective formulation_s with 1east aphid
population and highest yield as compared to control and the proprietary
granules were, Kao.[Sc., Ch. clay[Sc., Kao.|Ge.[Imp., Ch. clay/|GA.[Sc.,
Diato.|Ge.[Sc. and talc/Ge.[Imp. ( Table 3 )e  The effect of the

method of formulation was evident with the superior efficacy or Ch. clay!
GA.[Sc, over that of Ch. clay/GA.|Imp.

rence in the nature of the binder. The carrier effect was obvious in the
case of Ch.clay/GA.[Sc. as against Kao./GA.|Sc. The addition of
binder improved the persistence of Kao.[Ge./Imp. as compared to Kao.|

Imp., whereas an adverse effect was imparted by gum Acacia in the case |

of Kao.[GA.[Sc. as compared to the superior efficacy of Kao.|Sc.

The formulation Ch. clay|
-GA.[Sc. was a better aphicide than Ch. clay/S. sil.[Sc., due to the diffe-

id




sircar & Singh—APRICIDAL EFFicACY OF INSECTICIDAL GFANULES 337

The surface coated granyles wit

‘ hout binders were better than
impregnated granules, except in the case of

fuller’s earth and pyrophyllite.

nt i method of formulation. Thuys
gum Acacia improved the efficacy of attapulgite, bentonite, diatomite

and quartz by impregnation, and pyrophyllite by surface coating. The
binder gelatine imparted longer residual action with attapulgite, bentonite,
fuller’s earth, chinaclay, diatomite, talc and quartz by impregnation; and
bentonite, diatomite and pyrophyllite by surface coating Methyl cellulose
improved the aphicidal efficacy of attapulgite, bentonite, fuller's earth,
chinaclay, diatomite, magnesite, gypsum, dolomite, talc and quartz by
impregnation; and that of attapulgite, fuller's earth, magnesite, pyro-
phyllite and quartz by surface coatings, The same trend was observed
when sodium silicate was incorporated in impregnated attapulgite,
bentonite, chinaclay, gypsum, talc, and quartz. The deactivator HMT
~adversely affected the aphicidal action of formulations based on kaolinite
and magnesite ( Sircar, 1976 ). The residues of disulfoton in the soil
and seeds of mustard ranged from 0.00 to 0.26 ppm and 0.00 to 1.48 ppm
( Tolerance 0.05 ppm ), respectively depending upon the nature of formu-
lation ( Sircar, 1976 ). :

Thus, considering the overall data, it was: observed that against
mustard aphid, surface coated formulations without binder were relatively
more effective than impregnated granules,. The effect of binders was
pronounced depending upon the carrier and::method of formulation.
Deactivation did not improve the aphicidal efficacy of phorate and disul-

foton.

(iii ) Evaluation of aphicidal efficacy against
Lipaphis erysimi Kalt., infesting cabbage

Different tormulations of 4 % and 2 % endosulfan granules based
on six diluents and prepared by surface coating and impregnation. were
evalvated as foliar ( whorl) treatment. Minimum aphid population was
tecorded in the case of 4% talc (Sc.), 4% n:la‘ﬂfl%iff3 (Sc.), 2% fuller’s
earth ( Imp. ), 4 % chinaclay ( Imp. ) and2 % diatomite (Imp.), 30 ekt
after treatment. These were significantly better than control, p.roprletary
gfanules and emulsion concentrates, Considering overall aphid e
tion, 4 % endosulfan granules based on chinaclay and prepared by impre-
8hation was found to be most effective ( Sircar et al,, 1979 ). Iq the case
°f some of the formulations, higher concentration ( 4 9% ) formulations were
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found to be less effective than corresponding lower i:::etf:raattgnf( 121 %‘)
formulations. This was evident in the case t?f 5:1;(1)' A gr: er’y
earth, and impregnated fuller’s earth and Fltatom!te: 5 y ind nular
treatment ( Table 4), At present, this can only Fhexpa on t.he
basis of certain physical limitations imparted to lhmder C?nien-t Ko
formulations, resulting in non-availability of effective dose of t ; Insectia
cide, andfor physical avoidance by the aphids. Nevert‘i;elesle. i
finding indicated that some of the formulations f)f en o]su‘ an granules
afforded maximum protection against aphid popqlatlon b
effective dose. A lower concentration effecuve: formulation will also
involve judicious use of insecticide resulting in minimum health hazard,

1

The residues of endosulfan from different formulations 14 and |
30 days after treatment were non-detectable in most of the cases. How.

ever, low residues below the tolerance limit of 2.0 ppm were detected
from 2 % chinaclay (Imp. & Sc. ), 4 % fuller’s earth (Sc. ), 4 % bentonite
(Sc.), 4% &2 % diatomite ( Sc.) and proprietary granules, 14 days after
treatment. This declined to non-detectable level after 30 days 1n all the
treatments except 4 % fuller’s earth (Sc.), 2 % diatomite ( Sc.), and
proprietary granules which however gave residues below tolerance limit,
The nature of formulation, thus not only determined aphicidal efficacy
but also the ultimate residue of the insecticide ( Sircar, 1976 ).

(iv ) Evaluation of aphicidal efficacy against
Aphis gossypii Glover infesting okra crop

The granular formulations of BHC,
foton based on plain carriers without binder an
and surface coating were evaluated as soil treat

lindane, phorate and disul-
d prepared by Impregnation
ment before sowing.

BHC: The most effective form
( Table 3) were Atta.]Imp., F. E.[Imp.,
Gyp./Sc. These were also superior ‘to control a
( Sircar, 1976 ). The surface coated formulat
pyrophyllite were more effective than their co
granules, thus indicating the effect of method o
formulations of F. E.[Imp. ard F. E.[|Sc.
carrier effect was more pronounced than

ulation against cotton aphids
F. ESc., Ch. clay/3c. and

ion of attapulgite and
rresponding impregnated
f formulation. Both the
were most effective, since the

nd proprietary granule

; . that of the method of formula- |
tion. Incidentally, the granular formuylat

: ; ! lon Atta./Imp, was not only
most effective against the aphids but aleo against the pest comp'ex of
okra crop,



gircar & Siugh——APHICI'DAL EFFICACY Op INBECTICIDA
L GRANULES 339

Average population of Lipaphis erysim; i
incervals after foliar application

Tase 4 G

nfestin'g cabbage at different
of various formulation

- of endosulfan granules,
e Average afphid population * Residue (ppm)
Formulatic"-‘ - atter days after ( dar;ps )
14 -
—r1c | 4% [ 1mpe 482 . 7.63 =R . S
Talc | 4% i 5.01 - 10.27 ND
Tale | 2% | P 7.00 9,05
Tlc [ 4% 1 5 6.51 9.35 3,06 .
Talc | 2% [ Se <A 4.66 12.34 =
Ch. clay | 4% [ Imp. 0.71 2.72 4.78 :
Ch. clay [2%[ Imp.  10.46 8.53 8.49 .
Ch clay | 4% | Se. 6.14 6.05 9,53 %
G oy | 2%18c. 555 1.46 14.81 >
Mag. | 4% [ Imp 1.87 6.80 6.63 v
Mag. | 2% [ ImPp- 1.79 0.71 5.18 '
Mag. | 4% | Sc- 5.83 5.72 3.88
Mag. | 2% | Sc- 5.88 8.24 6.30 4
£, E. | 4% [ Imp 3.51 9.75 7.16 :
f.E. | 2% | Imp. 3.57 451 4.32 ,',
F.E.[4%]Sc 11.61 11.80 11.68 0.01
F.E. /2% Sc. 3.69 2.43 9.78 ND
Bento. ! 4% ’ Imp. 9.23 5.33 789 ot
Bento. | 2% | lmp- 9.24 12.61 11.15 s
Bento. | 4% [ Sc. 8.49. 9.57 8.42 -
Bento. | 2% | Sc. 4,08 6.30 16.86
Diato. | 4% | Imp. y &1 ¢ 0.71 8.69 .
Diato. | 2% [ Imp. 6.05 5.72 4.99 g
Diato. [ 4% [ Sc. 5.46 6.15 7.22 &
Diato. | 2% | Sc. 1.68 7.00 12.12 0.01
Proprietary granules 1.96 457 6.80 =001
Proprietary emulsion  4.08 5.46 9.35 ND
Control 19.68 16.30 Plants dead Plants dead
F test Sign. Sign. Sign.
SEm + 0.279 0.409 0.640
CD.5% 0.786 1.150 1.790
LD1% 1.042 1.525 2.370

' @ Sicar et al., 1979

* Transformed valves &/ x + 0.5

NOD Not detectable.
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Lindane : The most effective formulations, significantly bette,
than control and the proprietary granules were Atta.[lmp,, Atta.psc
Bento.|Imp. and F. E./Sc. ( Table 3). Thus, no effect of method ¢ forl.’
mulation on the aphicidal efficacy of attapulgite granules was aPParen,
whereas, impregnation and surface coating were the suitable methods for
bentonite and fuller’s earth granules, respectively.  The fOTmulations
Atta./lmp. and F. E.[3¢ were thus most compatible aphicidal combinatioy,
for both the chlorinated hydrocarbon insecticides, BHC and lindap,
( Sircar, 1976 ).

Phorate: The granular formulations significantly more effective
against cotton aphid than control and proprietary granules were ( Table
3) Kao.[Sc., Diato./Imp. & Sc., and Pyro./lmp. & Sc.  Thus, only sy;.
face coating of the nsecticide in the case of kaolimite, and either surface
coating or impregnation in the case of diatomite and pyrophyllite were
the most suitable methods for maximum residual action against the aphid
population infesting okra crop ( Siccar, 1976 ). '

Disulfoton: The consistently most effective formulations of
F. E./Sc., Dolo./Sc. and Qtz./Sc. were superior to the proprietary grany.
les only initially upto 40 days after treatment ( Table 3 ). However,
F. E.[Sc. was the most persistent formulation against the pest complex
of okra crop ( Sircar, 1976 ).

It is thus evident that the residual action of granules of organic
insecticides against various aphid pests infesting mustard, pea.okra and
cabbage crops was modified by the inorganic mineral carrier, the binder,
deactivator and the method of formulation. The results highlight a judj.
cious use of insecticides ircorporating suitable carriers and other prerequi.
sites in a2 granular formulation for maximum aphicidal efficacy, superior
yield and minimum insecticidal residues. '
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EVALUATION OF INSECTICIDES FOR
APHICIDAL ACTIVITY

D, S. Singh and P. Sircar

Division of Entomology, .
Indian Agricultural Research Inatitute,
New Delhi-110 012

ABSTRACT

Rapid introduction of newer inseciiioides pecessitates A rapig
evaluation of their aphicidal activity in relation to dnﬁ‘e?ent 8pecies, réla.
tive suscaptibility and resistince va use, safaly malgin fOI‘_ Predatorg
different hosts, ecological conditions aad any chinge in.ﬁusoept’bility leve]
or development of resistanca, The available information l‘nay thus 8erve
as a ready reckoner for inclusion or otherwise i.nl r.exl;ensnve trials of
control schedule programme. Although the specificity of various ingeq.
ticides to different aphid species varied in order of efficacy, yet, carbg.
mates, organophosphates and lindane were found to be better aphicideg
as compared to pp. DDT and cyelodienes ( except endosulfan), Insect;.
cides of plant origin also proved supsrior Against some of the appj,
species, whereas, alcoholic extract of neem seed oake eoxhibited 80me
degree of aphicidal activity. The relative resistance level cf varigyg
aphid species differed widely with different insecticides, and a Vartiation
in susceptibility level of mustard aphid infesting different hosts was Obser.
ved. Terrestrial species of aphids were found more resistant than aqua-
tic species to most of the insecticides. A decrease in the toxicity of some of
the insecticides against mustard aphid over & period of two years calleq
for a periodical checking of susceptibility level for the detection of
possible development of resistance. Comparative toxicity studies against
various aphid species in relation to different parameters brought- out the
versatility of endosulfan, lindane and aphidan as effective aphicides,

INTRODUCTION

Periodical introduction of newer insecticides has necessitated a
rapid evaluation of their aphicidal activity and related parameters. The
available information may thus serve as aready reckomer for inclusion
or otherwise in extensive trials of a control schedule programme. It is
thus essential that, for a correct appraisal of the aphicidal activity of the
available insecticides, a number of criteria have to be highlighted.
These include evaluation of relative toxicity against individual aphid
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ecies speciﬁcit:_v of .insecticides,- telative susceptibility of resistance
;;f Jifferent . species, c.hfferential susceptibility due to host or environ-
ment and a comparative data on the safet
predators. The investigations carried out
et al., 1960; Sarup et al., 1959, 19g], 1964, 1966
1971; Abbayankar and Sarup, 1970; Singh et al
important aphid pests of agricyl
septempunctata Linn,,
tion.

,» 1967, 1969 a & b,
o 1078, 1979 ) against
tural crops and their predator Coccinella
provide the relevant data for a comparative evalua-

MATERIALS AND METHODS

The insecticides used in the various investigations were formulae
ted from pure or technical grade materials using benzene as a solvent
( acetone for carbaryl) and triton x 100 as emulsifier.  The solvent and
emulsifier levelsin the final spray were maintained at 5.0 and 0.625 per
cent, respectively. The various aphid species were field collected from
respective hosts and preconditioned in the laboratory at 27 + 1°C. A
specific number of apterous, viviparous adult females were subjected to
1 ml of the spray material under Potter's tower at 24 cm mercury pressure.
The treated insects after drying, were transferred to tubes containing
- uninfested host plant material as food and kept at 17 &+ 1°C. Mortality
counts were taken 24 hours after the treatments. Each experiment was
replicated thrice and five to six concentrations of each insecticide were
tested to obtain the concentration probit mortality curve. The data

were subjected to probit analysis ( Finney, 1952 ) after suitable transfor-
mations. '

RESULTS AND DISCUSSION

The criteria for evaluation of aphicidal activity of insecticide
based on LCs0 values are discussed in relation to different parameters.

(a) Relative tozicity of insecticides agains
different aphid species _ .

A phis craccivora Koch,

The most toxic insecticide was found to be phorate with an LCsg
value of 0.0000073 ( Table 1). The organophosphates were relatively
more toxic as compared to other groups of insecticides ( Sarup et al.,

1969 ), '
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Aphis gossypii Glover.

Although relatively less toxic as against z:.ucrac:w:a Phorate
( 0.00036 ) was found to be most toxic (.Table 1) C:l OWeb y carl?a,-yl
(0.00055). The particular aphid species was ;foun dto ;l’elatl\re[y
more resistant to the _ins_ectiCides tested a_s compared to A, cracciygy,

( Jotwani et-al,, 1960 ).

Brevicorpne brassicae Linn.

Among the various insecticides tested, dimethoate with an LCs
value of 0.000096 proved most toxic ( Table 1). Organophosphates ang
rotenone were relatively superior to organochlorine and carbamate insecti.
cides. Carbaryl (0.0686 ) was virtually ineffective for field application
( Sarup et al., 1966 ). ;5 |

Dactynon_zs carthami H, RL

Phorate (0.000194) followed by ﬁhosphémidon, rotenone and
endosulfan were the most toxic aphicides (Table L ).: The aphid species
Was more resistant to insecticides as compared to 4. craccivara(Sarup

etal, 1°64), : :

Lipaphis erpsimi Kalt.

The most effec;ive insecticides were phosphamidon ( 0.000032 )
and dimethoate (0.000047 ) ( Table ‘1 ) whereas, carbaryl and endosulfan

were less effective aphicides as ‘compared to lindane ( Sarup et al,, 199 ).
Myzus persicae Syz.

. The most toxic aphicides with low LCsq valyes were dini
; ,were diniethoate
(0.00015) and phosphamidon (0.00019 ) although less toxic as against

L. erysimi ( Table 1). Organophosphates were relatively more potent
aphicides as compared to other groups ( Sarup et al,, 1967 )

. Bhopalosiphum maijdis ( Fit'cﬁ ) : s
Carbaryl (0,00012) followed by malathion (0.00013 ) were rela-

tively most toxic insecticides (Sarup et al, 1961 i -
toxic with an LCso value of 0,0038 (' Table 1'). ), while lindane was less
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(b) Specificity of insecticides

It is evident from Tables 1 and 2 that the specificity of the
insecticides varied according to the aphid species. Thus, phorate against
A, craccivora, A, gossppii and D. carthami; dimethoate against B. brassicae
L. erysimi and M, persicae; carbaryl against 4. gossppil and R. maidis;
and phosphamidon against D. carthami, L, erpsimi and M, persicae were
relatively the most toxic aphicides. On the other hand, carbaryl proved
to be least toxic against B, brassicae and L, erysimi, the two important
pests of cruciferous crops. An interesting relationship regarding
aphicidal activity of ten common insecticides evaluated against all the
seven- aphid species ( Table 2) is thus revealed. It may be noted that
there was a remarkable shift in the order of toxicity of the ten insecticides
in relation to different aphid species. Insecticides of carbamate group
( carbaryl ), organophosphates ( malathion and parathion ) occupied upper
half inthe orderof toxicity, with the exception of. carbaryl occupying
fifth and sixth positions against L. erpsimi and B, brassicae respectively.
The non-cyclodiene chlorinated hydrocarbon, lindane also occupied the
upper half in order of toxicity, except in case of 4. craccivora and B.
brassicae ( Sarup etal., 1969). It may thus be reasonably generalised
“that considering the degree of toxicity, carbamate ( carbaryl ), organophos-
phate (malathion and parathion) and lindane were better aphicides as
compared to p,p’ DDT and the cyclodiene insecticides.

(¢) Relative susceptibility|resistance of abh:'ds
to different pesticides

A comparison of the LCso values of different insecticides for
various aphid species in relation to L. erpsimi provided the relative susce-
ptibility or reistance level of the aphid species. It is evident ( Table 1)
that L, erysimi was more susceptible than M, persicae to all the pesti-
cides except carbophenothion and chlorobenzilate. B, brassicae was
more resistant to the pesticides than L. erysimi except rotenone, carboph-
enothion and formothion. With the exception of carbophenothion and
endosulfan, D. carthami was more resistant than L. erpsimi. However,
L erysimi was more resistant than R. maidis to chlordane, carbaryl, mala-
thion " and parathion, whereas, 4., gossypil was more resistant than L,
“imi to all the pesticides except carbaryl and aldrin ( Sarup et al,,
Efzh The susceptibility level of 4.craccivora and L erysimi to dime-
. e and phosphamidon were almost identical.
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T‘ BLE 2

The order of toxicity of ten pes'ticidgs tested against
all the Seven ap id species.
—'ﬁ

s wewe TR TS X 1E ey

Aphid | % | = AR AR "E,', EEE | ERE
species g §| oé | E & | . g ‘E 9 "é 7
Pesticide 3 < A o _ﬁﬁ!_ = d:ﬁ .QE

: o —
Carbaryl 1 1 3 6 4 5 2 3
Malathion 2 g ES R AR &0 0 S8 2
Parathion 3 2 1 1 R 3 1
Lindane 4 4 4 7 3 9 5 6
Endrin B 6. 5=~ 9 5.9 2 1 4
Chlordane 6 10 9 9 8 8 9 7
Isodrin 7 $. <6- .8 A 6 5
p.p’ DDT 8 8% S Sd € a8
Aldrin 5 - gt 10 =9 S RB g
Toxaphene 10 2 7 8 9 10 7 9

Sarup  ZJotwani  3Sarup . %Sarup . SSarup . ®Sarup  "Sarup
et al. et al. etal.  eta.  etal et al. et al.
(1961) (1960 ) (1964) (196) (197) (1969) (1960 )

( d) Differential susceptibility due to hosts

A wide variation in the “aphicidel activity of insecticides against
a particular aphid species infesting different hosts could be observed.
Th? mu?t::;d ?jid L. erysimi infesting cabbage was most susceptible
to insecticides belonging to different groups except p,p' DDT and carba
( Abbayankar and Sarup, 1970 ). Whereas the S&Dfepspecies whe; rea::;
on knolkol was least susceptible except to malathion ( Table3).. The
aphid.s rearec} “ turnip, mustard, radish and cauliflower océupied inter-
mediate position on the order of susceptibility to all the insecticides
except to p,p’ DDT. lmdane, c_arba[yl and malathion. It is suggested
that for the control of the aphid infesting different hosts, waried concenta:

tions of insecticides to which they - y
, y are suscepti
economical. ptible may prove to be
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TABLE
Relative resistance of Coccinely,
comparison to Aphis CTQCCivgy,
Ccodty
occin
Pesticide A.g;gggigém A&E:cuc:grf}ra A.L(;S:coc::fora septempuen:tata
oni Bean on Pea on Cowpea gurb adult
@ - * "k ik (1 & 111)  wean (ii)
T ey
Phosphamidon  0.00001 0.00002828 — 0.000230  0,002649
Dimethoate 0.00004683  0,00003958 —_— _— -
Dichlorovos 0.00006874  0,0001921 — 0,015850 0.00332;
Phenthoate 0.00015555  0,006074 —_ 0,001663 -
Fenitrothion -0,0001585 0.0004048 - 0.006412 -
Ehtyl parathion 0,0001811 0.00007150 0,0007293  0,002818 : 0.004454
Leptophos 0.0002219 — — 0.076570 —
Methyl parathion 0.0002444 0.00008849 — 0.001945 -
Malathion - 0.0002666  0,0003438  0,0008670 = 0.001020 -
~ Formothion 0.0003552 0.0006240 - 0,001380 —
Orthodibrom . 0,0004900 0.0001446 o 0.015130 -
Carbaryl 0.0005690  0,0006769  0.0005546 — § et
Pyrethrums 0.0008604 0.0003017 e P =~ 0.046920
Phorate 00006194  0.00003719 — 0.000015  0,000984
Trichlorphon 0.0008061 0.01522 e 0.297800 0 015140 -
Morphothion 0,001117 0,0001452 s e "
Aphidan 0.00112¢  0.001839 — >1.0 -
Diazinon 0,001538 0.0005505 " 0.000977 Y. 20000
Lindane 0002021  0,001861 = 0,002603  0.337500 _
Endosulfan 0.002252 0,003859 s >1.0 . 0274200
Rotenone 0.003467 - ' 0.070530 0.524100
E. P. N, - 0,003715  0.00009712 o N _
p,p’ DDT 0.01896 0,02511 0.024460 0.452100 —
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4
septempunctata group and adult in
infesting different hosts.
e
Bean Pea
Coccinella  Coccinella  Coccinella  Coccinella Coccinell(gzowpegoccmella
grUb adUIt grUb adult grub adult
23,00 246,90 8.16 93.84 o e
230,68 48,31 82,61 17,29 — e
10,69 - 0.27 i i e,
40,45 - 15,84 - e s
15.56 24,59 39.41 62.29 3.86 6 11
344,16 - — — - -
7.96 -_— 21.98 - 7 —
3.83 45.16 2,97 35,02 1.18 13.89
30,88 — 104.63 - _ ks
- 6.46 — 5.43 — 6,62
— 71.05 — 155,52 = —
0.02 1.69 2,05 134.44 —_ —_—
360.43 19.65 19,567 1.04 —_ ey
Very hlgh i Very high — s fm—
0.64 760,08 1.77 2123,562 - —
167.00 — 181,35 - < 22
Very hlgh 121,76 Very hlgh 71,05 = . -
20,34 151,17 — = e Ae
- =, e - g

.
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®* = Sarup et al., 1969

** = Sarup et al., 1960
- . LC 50 value for predator
* Relative resistanceé = —T'C5( value tor the host

#%% — ( ;i ) Pradhanetal, 1959
(ii ) Sarup et al., 1965
(iii ) Singh et al., 1978,
@  Singh et al., 1979
— Denotes that the insecticide was not tested.
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A comparative study against bean apbid, 4. eraccivora infesting
pean, pea and cowpea (Singh et al., 1979 ) reyealed that che aphids
infesting bean were more susceptible to phosphamidon only as compared
to those infesting pea crop (Table 4). The aphids infesting bean and
pea Crop were relatively more susceptible to ethyl parathion and mala-
thion in relation to those infesting cowpea. It was evident that the
insectic'des {tested against A. craccivora exhibited almest a similse onder
of toxicity in case of bean and pea crops.  Actual LCgq values for indivi-
dual aphid species infesting different hosts were almost identical in the
case of carbaryl, lindane, and p-p’ DDT ( bean, pea and cowpea ); dime-
thoate, malathion, aphidan and endosulfan ( bean and pea ). Keeping in
view the toxicity to the aphid species and safety margin for the predator,
C, septempunctala, any one out of aphidan, lindane and endosulfan may *

be selected for aphid control. . - >
| (e) Relative resistance of aphid species infesting .
terrstrial and aquatic plants i ow

The most toxic aphicides against Rhopalosiphum nymphaeae
(Linn.) infesting aquatic singhara ( Trapa bispinosa ) plants, were pyrethrins
and carbaryl (Sarup etal,, 1971). It was evident that the seven aphid
species referred to as infesting terrestrial plants were more resistant than
those infesting aquatic singhara plants to most of the pesticides tested

( Table 5).

(f) Aphicidal activity of botanical product

Against some of the important aphid pests of economic import-
ance, the botanical insecticides have been found to be quite promising.
Thus against tobacco aphid Myzus persicae, rotenone was found to be 5
times more toxic than lindane ( Sarup ef al., 1967 ) and was appreciably
superior te many organosphosphates, chlorinated hydrocarbon and carbary!
( Table 1). Rotenone and pyrethrins were found to be 662.9 and 62.1
times, respectively, more toxic than lindane against the cabbage aphid,
B. brassicae ( Sarup etal., 1956 ), and were also relatively superior to a
number of organophosphates, chlorinated hydrocarbon and carbaryl.
The superior aphicidal activity of rotenone and pyrethrins against D,
carthami ( Sarup et al., 1954 ) and L. erysimi ( Sarup et al,, 1969) in
comparison to a number of modern synthetic insecticides was also observed.
Rotenene exhibited a high safety margin of 1:766 for C. septempunctata
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in relation to D, Carthami as compared to 1 : 383 in the case of endosulfan
( Sarup et al., 1965 ). Alcoholic extract of neem seed cake exhibited some

degree of aphicidal activity against R, nymphaeae with an LCso value of
0.0461 ( Goyal et al,, 1971),

(g) Periodical checking of susceptibility level of
aphid species

A comparison of LCgo values of different insecticides for L.
erysimi after a two year p-riod showed that the concentrations of lindane,
carbaryl, p-p’ DDT, methyl parathion and endrin increased 1.07 to 2.47
vimes ( Table 6). In view of the decrease in toxicity of the above
insecticides, it has been suggested that thz LCso values should be deter-
mined periodically, in order to detect any possible development of resist
ance in L. erpsimi ( Abhayankar-and Sarup, 1970 ).

(h) Safety margin of aphicides for Coccinella Séptempunctata

Selective toxicity o: aphicides to aphid pests and their safety for
the adults and developing stages of the imporcant predator, C septem-
punctata are two essential criteria for an incegrated control schedule
programme. Although organophosphates are effective aphicides, yet some
members of the group are tuxic to the predator also. This limitation 1s
generally observed in the case of chlofiqated hydrocarcarbons and botani-
cals. It has been réported ( Singh et al.. 1978 ) that the least tcxic
insecticides against the grubs of C. septempunctata were aphidan, endosultan
and nicotine sulphate, which give less than 50 % mortality even at 1.0 %
concentration ( Table 7). A comparison of relative resistance values of
the grubs and adults of the predator in relation to important aphid pests
indicate that endosultan, lindane and aphidan have a very safety margin
for both the stages of the predator, keing at the same time effective and

commonly used aphicides.

(i) Quality control of aphicidal formulation

it is evident from Table 7 that there is an appreciable variation
in the LCs0 values of technicil and formulated insecticides against differ-
ent aphid species. Thus, LCso values of technical formothion ( 0.022) and
endosulfan ( 0,003 ) against L. erysimi increased to 0,007 and 0.006 respec-
tively in the case of formulated emulsion concentrates. The formulated
products are accordingly three times less toxic to the aphid species than
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Tlm,n

Values of LCso and relative
C. septempunctata and

—

LCso values for ’
. _a .
Insecticides i C.(.:;:;;tgn?;un- L. erysimi D, carthami A, craccivora
ctata —

Phorate 0.000015 0.000088 0.000194 0.000007
Phosphamidon 0,000230 0.000032 0.000401 0.000028
Diazinon 0.000377 0.001030 0.002004 0.000550
Malathion 0.001020 0.09063 0.001528 C.000344
Formothion 0.001380 0.001828 = 0.000624
Phenthoate 0.001663 — - 0.006074
Methyl parathion _ 0.001945  0.000055 - 0.000083
Ethyl parathion 0.002818 0.000197 0.001442 0.000071
Fenitrothion 0.006412 - - - 0.000405
Orthodibrom 0.015130 0.003562 —_— 0.000144
Dichlorvos 0 015850 10.001059 0.021320 0.000192
Rotenone 0.070530 0.000304 0.000694 - —
Phosval 0.076370 — — K
Trichlorphon 0.297800 0.005198 — .0.015220
Lindane 0.377580 0.0010)7 0.001861 0.0C1861
pp’ DDT 0.452100 0004094 0129900  0.02511
Aphidan > L0% 0.000449 - 0.001839 _
Endosulfan ’ >1.0% 0.00304 -+ 0.000699 0.003359
Nicotine sulphate > 1.0% 0.013800 0.14570 0.006797
Sarup et al,, Sarup et.al., Sarup et al,, Jotwani et al.,

(1969 a ) (1964 ) ( 1969b ) ( 1960 )

—denores insect.cides nor tested,
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7
recistance for the grub of
ditferent aphid pests.
ese Relative Resistance (RR )*
TSR . i
A. gossypii L. erysimi D. carthami A. craccivora A, fossypis
0.000352 0.17 0.07 2.14 0.04

— 7.19 0.57 8.21 o
0.007568 0.95 0.49 1.78 0.13
0.001705 0.95 0.67 2.96 0,60
L - — — 21,00 -

— — — 0.27 s

- 35.36 —_ 22.10 -
0.001198 14.3C 1.95 39.69 2.35

- - - 15.83 -

— 4.25 — 105.07 =

- 14.97 0.74 82.55 -

- 232,01 10163 — -
0.088160 57.29 ke 16,57 3.38
0.004236 374.88 44,29 202.85 89.12
0.026810 110.430 3.48 180.05 16.86

- a - O -
0.010700 O (] O O
0.007006 O O 0 " Q

O Very high but
cannot be’
calculated

lis A

LCso value for predator grub

RR = a0 Jilue 13t host aphid’
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the technical products, A Similar decrease in .su:uhici;la‘l1 aC:';Vllt; Of.for..
mulated endosulfan and dimethoate tO the extent O and 1.3 time,

ared to their corresponding
i inst A, craccivora as compare :
:irl:)l;ci;‘{el;a::;:;swas also observed. This indicates an appreciable effoq,

of formulation on the aphicidal activity of toxic maecnc}:}dg;; gndchnSF.
quently, quality control of insecticidal formulations on the basis of thej,

b.ological efficacy is not only necessary but indispensable.
Tape 8°

Toxicity of technical and formulated emulsion
against aphid species B

LCso
Insecticide Aphld species Technical fomuIat‘ecT-
Formothioa L, erysimi 3 0002 0.007
Endosulfan L, erysimi 0.003 0.006
Endosulfan A, craccivora 0.002 0.008
Dimethoate A, craccivora 0.0C06 0.0008

Comparative toxicity studies of insecticides against various aphid
species in relation to different parameters thus brings out the versatality
of endosulfan, lindane and aphidan as effective aphicides. The results
also reveal the indispensibility of quality control of aphicidal ( insecti-
cidal ) formulations on the basis of their biological efficacy.
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VL. SHORT COMMUNICATIONS

BILATERAL ASYMMETRY IN THE MAIZE APHID,
RHOPALOSIPHUM MAIDIS ( FITCH )

INTRODUCTION

Variation in bilateral symmetry in Aphis craccivora Koch and
Rhopalosiphum padi ( Linnaeus ) has been reported respectively by Gold-
berg (1944) and Ewing (1916). The present study deals with bilateral
asymmetry in alate and apterous virginoparae of the maize aphid Rhopalo-
siphum maidis ( Fitch ) at Bhubaneswar in collections made in the three
seasons, summer, rainy and winter of 1975-76.

AMALYSIS OF DATA

Length of six important morphological characters of taxonomic
importance, e. ., antenna, processus terminali, Base VI of antenna, seg-
ment III of antenna, hind tarsus Il and cornicle of left and right sides of
R. maidis of at least twenty specimens collected in each of the three
seasons are presented in tables 1.3,

An analysis of data presented in tables 1-3 brings out the follow-
ing interesting freatures.

1. In R. maidis bilateral differences occur both in the alate and apterous
virginoparae in all the three seasons, with regard to the antenna, that
is, total length, base VIand of processus terminalis, due to longer
growth of these parts only on the right side.

2. Bilateral differences does not occur with regard to the length of hind
tarsus II. and cauda, although Goldberg (2944) reports bilateral

differences with regard to cornicle in A, craccivora,

3. Length of segment IIl of antenna is longer in the alatae on the left
side in the rdiny season only, while in the other two seasons no

variationin bilaterel symmetry occurs i respect of this character.



368 The Aphids

4. Length of segment Il of antenna is longer in th_e apterous forms o,
the right side in the rainy season while, in the winter, .the reverse i
the case, the length on the left side being longer, and in the Summer
measurement of both the sides is the samé.

Tase 1

Ilength in mm of important morphological characters of left and
right sides of Rhopalosiphum maidis collected on Zealmays
during summer season ( March, 1975 to June, 1975 ).

Character Apterous Alate ____-_:
(in length ) Left side  Right side  Left'side  Right side
= —
Antenna 0.742 0.763 0.938 0,969
Processus terminalis ~ 0.240 -~ 0.254 0.303 0.325
Base VI of antenna 0.079 0,086 0.09_8 0.106
Segment III of antenna 0,201 0,201 0.252 0.252
Hind tersus II 0.083 0.083 . 0084 0.081
Cornicle 0.175 0.1&5 0,149 0,149
TapLe 2

Length in mm of important morphological characters of left and
right sides of Rhopalosiphum maidis ( Fitch ) collected on Zea mays
during rainy season ( July, 1975 to October, 1975 ),

; Apterous o ' Alate
fharagtsr Leftside * Right'side  Lefrside  Righe side

Antenna 0,882 0,897 0.957 0,936
Processus terminalis 0,324 0 338 0,.08 0322
Bast V! of antenna 0.105 0,110 0,098 0108
Segment III of antenna 0,301 0,208 0.245 0.252
Hind tarsus [] . 0,101 0,108 0.082 0082 + »
Cornicle 0,244 o 0.k44 0,127 0,127

-_—“--__h-:_

S —— -
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Tape 3

Lengt.h in mm of important morphological characters of left and
right sides of Rhopalosiphum maidis ( Eitch ) collected on
Zea mays during winter season
( November, 1975 to February, 1976 ).

O s b i) T ———— T — S

Character Apterous Alate
Left side  Right side Left side  Right side
Antenna 1,290 1.360 1703 1,748
Processus terminalis 0,424 0,465 0.350 0.380
Segment III of antenna 0.353 0.360 0,252 0.262
Base VI of antenna 0136 0.148 0,105 0,120
Hind tarsus II 0.154 0.157 0.145 0.154
Cornicle 0,259 0.259 0,196 0.196
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ON THE FEMUR OF APHIS GOSSYPII GLOVER

INTRODUCTION

Aphis gossypii Glover is a polyphagous plant lice exhibiting a
great range of variation in colour and size of the body. Cultures of the
aphid species were maintained on the brinjal plant, Solanum melongena
in different months of the year and the femur measured in order to find
out if any significant statistical difference exists in the length.

MATERIALS AND METHODS

Alate and apterous virginoparae of A. gossypii were collected on
brinjal in July through December 1974 and in January-February, 1975,
Specimens were preserved in 70 % alcohol with a little lactic acid. Perma.
nent slides were prepared in balsam and measurements of the femur were
taken at least of fifteen specimens of each morph in each month. Collec.
tion of specimens in the summer months viz.,, March-June was negligible.
Standard deviations and ‘t" values were calculated for each month sepa-
rately and for the different seasons as well for comparing dimorphism.

Formulae used were as follows :—
(1) S D. (standard deviation) = q ‘!n”:-xl)a
Where = Sum ‘

X = mean of a month’s observation
x = individual character

n = number of observations
~ difference

(i) studentst’ test
to(X-3)y NN

\! (N:-I)SJ-}-(N_””!—
N1+N'-2
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When ‘t* = Significance value ( for ¢

of ‘t* at 28° fl'eedom'- Omparison with calculated value )

x = of 1st sample
X3 * Mean of 2nd sample
N = Number of observation of 1st sample
Na = Number of observation of 2nd sample
S1and S3 = Standard deviations of 1st and 2nd samples
respectively,
Tape 1

Biometrics of femur of apterous Aphis gossypii Glov., reared on
brinjal, Solanum melongena § based on measuréements
in mm, of 15 specimens for each month )

Fore leg Mid leg Hind leg
Months Total Total Total
° Femur Foreleg Femur Midleg Femur Hindleg
July, 1974 0225 0914 0253 0994 03% 1266
August, 1974 0.232 : 0.876 (.229 0.896 0.308 1.174
September, 1974 0.265 0.932 0.274 1.062 0.366 1.358
October, 1974  0.247 0.929 C.256 0.990  0.33 1.267
November, 1974 = 0.257 0.980 0.266 1.044 0.356. ‘ 1.316_ |
December, 1974 0.281 1.062 0.298 1.131 0.398 1.451

January, 1975 0.207 0.785 ' '0.205 0.819 ° 0277 1.024
February, 1975  0.285 1.041 0.296 1.101 0.394 | 1422

& Ofi:a:rnl;tlonso.lﬁ- 0.651-  0.154 0.672- 0,203 0.798-
0.392 1.248 0.350 1.271 0.469 1.680

. o
Meaninmm 0249 €947 0259 1004 0346 1286
S.D. 10029 40089 0030 0097 0043  £0.105

—
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Tapiz 2

Biometrics of femur of alate Aphis gossypii Glov., reared on
brinjal, Solanum melongena ( Based on measurements
in mm. of 15 specimens in each month )

———

Fore leg Mid leg Hind leg
Month Total Total
onths Femur l'.l';or?lhg Femur Midleg Femur Hindleg .!
July, 1974 0.288 1.070 0.242 1.040 0.344 - 1330

August, 1974 0.308 1,166 0.271 1.137 0.381 1.433
September, 1974 0.305 1.134 0.258 1.096 0.364 1.374
October, 1974  0.314 1153 0.2€0 1.092 0.364 1.374
November, 1974 0.311 1172 0.263 1.136 0.380 1.433
December, 1974 0.305 1.103 0.261 1.046 0.360 1.349
January, 1975 0.278 1.033 0.299 9.979 0,320 1.249
February, 1975 0.292 1.087 0.252 1.058 0.355 1.355

Range of variations : '
inmm. 0.210- 0.849- 0.196- 0.815- 0.273- 1.036-

J 0378 1316  0.350 1.346  0.434 1.694
Mean inmm. 0300 1.114 0254 1.073 0.359 1.364
S D. +0.032 +0.086 +0.023  +0.131 +0.026  +0.084

DATA AND ANALYSIS OF DA'TA

The data obtained are presented in Tables 1.3, An analysns of
results shows that the femur and total length of the mid leg of alatae are
the shortest, while in the apterae the and total length of the foreleg femur
are the shortest ( Figs. 1.2). However, when students ‘¢’ test is applied,
the difference appears to be of no statistical significance,
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Figs. 1-3. V'aria.tion in the length of legs of apterous and alate
virginoparae of Aphis gossypii Glov. :
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environment, age and morph on morphological variation in alate
Myzus persicaz ( Sulzer ) ( Hemiptera ; Aphididae), Bull. Ent. Res

67 (4): 685.693.
D. K. Roy B. K. Behura
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BMuboneswar.



The Aphids ; 376.379

ON THE HAEMOCYTES
OF FOUR SPECIES OF APHIDS

INTRODUCTION

Although our knowledge of insect haemocytes. is very much
restricted, of late Boiteau and Perron (1976 ) have described the haemo.
cytes of the potato aphid, Macrosiphum e uphorbia? ( Than.as ) o d Behura
and Dash ( 1979 ) of the maize aphid, Rhopalasiphum maidis ( Fitch ), [In
the present investigation, an attempt has been made to report a compara-
tive study of the haemocytes of four species af aphids, viz: Lipaphis
erysimi ( Kalt, ), Pentalonia nigronervosa Coq., Macrosiphoniella sanborni
( Gill. ) and Aphis craccivora Koch,

MATERIALS AND METHODS

Adult apterous virginoparae of L.erysimi, P. nigronervosa, A,
craccivora and M. sanborni were collected on radish ( Raphanus sativus ),
banana ( Musa sp. ), bean ( Dolichus lablab ) and chrysanthemum ( Chry-
santhemum sp. ) plants respectively during the winter of 1977, The blood
cells were studied following the techinque of Sarkaria et al ( 1951 ). As
far as possible, the terminology used by Romoser (1973 ) has been adopted
in the present description.. The investigation was carried out in the
laboratory at a temperature 32 + 5°C and 60 4 2% mean relative
humidity.

OBSERVATIONS

The following types of haemocytes are noticed in the haemolymph
of the four species of aphids.

1. Prohaemocytes—Prohaemocytes occur in all the four species. They
are spherical in shape with a large nucleus’ which almost covers the
entire cell leaving a scanty amount of cytoplasm at the periphery

(Fig.1a). The diameter of the cells in different aphids varies
between 3.1 and 6.3 4 ( Table 1),
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.7 Plalmatocyt:es-'l".his cell type ( Fig. 1b) is of common occurrence in
all the four species of aphids, Generally the cell is circular in shape,

the. nucleus is small and centrally placed. The diameter of the cells
varies between 3,0 and 40 # ( Table 1).

Tase 1

Diameter ( in micra ) of different types of hasmocytes of

four species of aphids.

Phohaemocyte Plasmatocyte Podocyte
Range Mean Range Mean Range Mean Range Mean

Granular
haemocyte

Macrosiphoniella
sanborni  3.6—~6.3

Lipaphis erysimi 3.6—4.6
Pentalonia
nigronervosa 3.2—4.4
Aphis
craccivora 3.1—4.0

4.6 3.0—37 3.1 2.8—35 3.1 -
38 3.1—3.6 32 1.8—27 25 -
3.7 3.1—4.0 3.4 — '2 2—2.7 24
3.4 31—3.6 3.2 Lt s g g

Besides the circular plasmatocytes, some spindle shaped plasma-
tocytes (Fig. 1c) are also found in the haemolymph of M. sanborni, A.
craccivora and L. erysimi the length .of which are 4.5, 5.4 and 4.1 # respec-
tively. These cells are noth’ng but an another form of plasmatocyte. They
are elongated cells with the two ends almost tapering, the ends being
blunt. The nucleus is small and lies at the centre of the cell.

o @ 7 ¢

Fig-1- Types of haemocytes in aphids. Q- Prohaemocyte.
b- Plasmatocyte , C* Spindle shaped plasmatecyte ,d -

- Granular haemocyte, ©- Podocyte
3, Podocytes—These cells ( Fig. la) are irregular in shape, giving out

a number of projections or pseudopodia. The nucleus is small lying
either at the centre or at One side of the cell. Podocytes occur in

very small numbers

in M, sanborni and L. erysimi only, their diameter

beirg 3.1 and 2.5 # respectively.
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4. Granular hasmocytes==These are irregular in shape, mostly circular

with a small nucleus at the centre, The cytoplasin 18 composed of
darkly stained, distinctly visible tiny granules ( Fig. 1d). These
granules almost fill the space between the nu’cleus‘and the cell
membrane. Granular haemocytes are found onl}"lﬂ the haemolymph
of P, nigronervosa and A. craccivord and the diameter of the cells

varies between 2.2 and 3.0 u ( Table 1 ).

DISCUSBION

Yeager (1945) described 32 types of haemocytes in insect
haemolymph. Jones ( 1962 ) has recognised nine main types, viz., prohae-
mocytes, plasmatocytes, podocytes, granular haemocytes, oenocytoids,
spherule cells, cystocytes, adipohaemocytes and vermiform cells. Boiteau
and Perron ( 1976 ) found five types of haemocytes in M. euphorbiaz, viz.,
prohaemocytes, plasmatocytes, granular haemocytes, spherule cells and
oenocytes. Behura and Dash (1979) noticed four typzs of haemocytes
namely, prohaemocytes, plasmatocytes, podocytes and cystocytes in R.
masdis. In the present investigation, the haemolymph of all the four
species of aphids, viz., P. nigronervosa, L. erysimi, M. sanborni and A.
craccivora has a predominance of two types of cells, the prohaemocytes
and plasmatocytes.  Excepting P. nigronervosa all the remaining three
aphid species have a_few spindle-shaped plasmatocytes. Granular haemo-
cytes are seen only in P. nigronervosa and A. craccivora while podocytes
are poticed only in M. sanborni and L. erysimi. Although the occurrence
of haemocytes is concerned with the physiological condition of the insect
( Jones, 1967; Sharipo, 1958 a, b ) and the shape and size vary accordingly
( Arnold, 1972), the findings are interesting and a further study of the
haemocytes of a larger number of aphid species will throw light of signifi-

cant iGportance. '
|
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A STUDY ON THE PATTERN OF
HONEY-DEW PRODUCTION IN THE GREEN PEACH
APHID, Myzus persicae Sulzer®

INTRODUCTION

Among the type of injuries to plants by aphids the deposit of
honeydew excretion on leaves is not less important as it favours the deve.
lopment of black sooty mould on the leaves and thus reduces the leaf
assimilative area exposed to the sun for photosynthesis. Besides, on tobacco
and leafy vegetables, where the economically mmportant ( edible ) parts
are leaves, the market value is very much reduced due to appearance of
sooty mould on them. Hence a basic study was taken up to study the
pattern of excretion in the green peach aphid, Myzus pzrsicaz Sulzer which
1s a serious pest of tobacco and other cole crops and results of observations
are reported hereunder.

MATERIALS AND METHODS

The frequency of excretion in M. pzrsicaz was studied on chillies
( Capsicum annuum L. ) under glasshouse conditions. Fresh first instar
rymphs were introduced individually inside a leaf clip-on cage fixed on
the under-surface of the leaves and held vertically by means of a support
so that the droplets excreted by the aphid fell on the fitler paper strip
which was introduced in the place of the lid to collect the excretions.
The filter paper were chansed at four intervals. The process was conti-
nued for 24 h for each instar and thus the excretion of four instars were
observed.

The honeydew collected filter papers were then sprayed with
Ninhydrin 0.2 % in 95 per cent Butanol (200 mg in 100 ml of Butanol )
and dried in the hot air oven to show up the honeydew droplets by way
of purple to violet spots ( due to the presence of amino acids ). The
number of dropletsina particular filter paper strip revealed compara-
tively the number of droplets excreted by that particular instar over a
constant period.

* Forms part of the thesis submisted to the Tamil Nadu Agrioultural University for the
award of M, SBe. ( Ag. ) Degree by B. R,




Studies were also carried oy

. H 'On "
etion of the aphldb when reared - in the rate of
Jants viz-, brinial, cabbage, Cauliflower, chillies and tob
:,;n:;e rate of excretion was obseryed tobacco were used

RESULTS AND DISCussion

Significant differences were noticed in the frequency of excretion
petween instars and the results are given in Tabl 1. The second inetes
aymphs excreted more number of droplets in four h period (6,50 droplets )
followed by firse ( 6.41 droplets ), third (617 droplets ) and fourth instars
(5.78 droplets ). However, there was

. no significant difference between
the first and second instars, Kunkel and Hertel (1976 ) made similar

TasLe 1

Honey.dew excretion of M. persicae fed on chilli
during different parts of the day

- Mean number of droplets excreted
Sl Period of by different instars Mean
- el 1 I . v
l. 6a.m.to 10 a.m. 6.5 6.6 6.2 6.0 6.33
2. 10a.m to 2 p.m. 7.0 6.7 6.3 6.1 6.53
3. 2pm.to 6p.m. 6.8 7.7 6.7 6.0 6.80
4. 6p.m.to 10 p.m. 62 6.3 6.1 5.5 6.03
5. 10 p.m.to 2 a.m:. 6.0 57 5.8 5.4 5.73
6. 2am.to 6am. 6.0 6.0 5.9 5.7 5.90

6.41 5.50 6.17 - 578

Comparison of significant effects :

Level of significance C.D.(P = 0.05)
Between instars P = 0,01 0.28
Between periods P = 0,01

0.34

Instar X Period N. S.
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. T, P & g } 3 % $ L Tie. . iy .
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I PHoney-dt.ew-e:tretionoi M, priscae fed on ' “ Gl | _‘ ';_
different host platits in a da¥.

Mean number of droplets excreted

Sl. ) by each instar Mean
No. . I{-io:;t planta T . I v
1.  <Brinjal 37.6 37.5 37.3 359 37.08
& Cabbage 35.0 . 36.6 36.1 33.0 35.18
3. Cauliflower 36.3 37.7 36.4 32.3 35.68
4. Chillies 38.5 39.0 37.0 34,7 37.30
5 Tobacco 37.5 374 . 3T 33.7 36.03
Mean 36.98 37.64 36.50 33.92 —

Comparison of significant effects :

Level of significance C.D. (P = 0.05)
Betweer. host plants N. S. -
Between instars P = 0.01 1.79
Host plant X Instar R

studies on M. persicaz with artificial diets and found the third instar excre-
ting more frequently than the second instar. The aphids excreted more
during the day than during the night, The frequency of excretion
attained a peak between 2 p. m. and 6 p. m. and was minimum between
Op.m.and2a, m. This might be due to the higher light intensity and
higher temperature which prevailed between 2 p,m. and 6 p. m. than
during the rest of the day ( Kunkel and Hertel, loc. cit, ).

Among different host plants tested higher excretion rate was
observed on chillies, on which the aphid excreted 37.3 times a day,
followed by brinjal, ‘tobacco, cauliflower and cabbage ( Table 2,). How-
ever, these differences were not found to be significant statistically.
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RELATIVE OCCURRENCE OF COLOURED FORMS IN
Myzus persicae Sulzer IN TAMIL NADU*

INTRODUCTION

The Green peach aphid Myzus persicae Sulzer isa very destryc.
tive species as it is able to transmit over two hundred virus diseases of
plants of 30 different families ( van Emden et al., 1969 ). It is a serioys
pest of several important crops and in view of its host range, it is posing
a big threat to the farmers. In Tamil Nadu it attacks several crops
including brinjal, cabbage, cauliflower, chillies and tobacco and it occurrs
in different colour forms. The occurrence of different colour forms was
reported earlier by Tanama ( 1957 ), Valencia ( 1976 ) and Ueda and Takada
(1977 ) from abroad. Hence a survey was made in this area to find out
the presence of different coloured forms of this aphid

MATERIALS AND METHODS

To study the colour forms present in this region, samples of M.
persicas were collected on brinjal, cabbage, cauliflower, chillies and tobacco
from the fields in and around Coimbatore and Nilgiris during respective
cropping seasons in 1977-78. The percentages of yellow, green and red
forms were worked out by taking samples from 10 randomly selected
plants and by recording the total number of aphids and the number of
yellow. green and red coloured aphids. To confirm the identity irrespec-
tive of colouration, each sample was processed and permanent slides were
prepared in carbol-chloral medium and identified by the characters

described by David ( 1954).
RESULTS AND DISCUSSION

Variations in the colour of the aphid was noted on all host plants
( Tzble 1). Yellow form dominated the populations on tobacco ( 98.'2% ),
brinja! ( 96.98 % ) and chillies (94.43 % ) while green forms dominated on

e Forms of part of the thesis submitted to the Tamil Nadu Agrioultural University for
the award of M. 8c. ( Ag. ) degree by 8. R,



guliflower {7532 % ) and cabbage ( g9, %) "
on tobaccos brinjal and chillies by, ; ' + Red form
oletely absent in cabbage ang

; caulif]
completely absent on brinja| ower,

» chillies and tobacco,

TABIJE 1
Relative abundance of colour forms
in Tamil Nady

of Myzus persicas

—
%;). Host plant __Y Percentage of
L ellow forms Green forms Red forms
1. Brinjal 96.98 0.0 3
L30851 [ sm) [10.03]
2. Cabbage - 30.76 69.24 00
[ 33.67 ] [ 56.34 | [ 372]
3, Caulitlower 21.48 78.52 0.0
- [2761] [ 62.39] [ 3.72]
4. Chillies 94.43 . 0.0 ' 5.57
[ 76.42] [ 372]  [1338]
5 Tobacco 98.12 0.0 1.8
(82221 [ 372] [ 7.78]
Mean 68.35 - 2955 2.09
[ 59.99 ] [25.98] [ 7771
[ Figures in parantheses are transformed values ]
Level of significance C.D.(P=1005)
Between forms § : ggi' 22}58

Form x host plant

Earlier Brain ( 1942 ) stated that colour variation in this species

i i haracters, But later workers
1 be due to some biotypical ¢ .
:, f aph::d lea::t this variation may be due to the mflts.;er:lce at:;fd tg.: :\:;:
Dl;gaﬁts(\falencia, 1976; Ueda and Takada, 1977 ). eda
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(loc. cit. ) reported that proportion of colour forms occcrring on potato
and radish varied between host plants and this might be due to nutritional
variation between the host plants. Interestingly, our investigations show.
ed that green form was abundant in hilly tracts on cabbage and cauliflower
while vellow forms were predoninant in the plains on all host plants,
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INTRODUCTION

As early as 1915 the German scientist, Dewitz repotted that aphids
occurring on the plant Pelargonium, containe

ont ‘ d a substance called “aphido-
lysin”” which is toxic to ox blood. The present paper deals with some
experimentats made with the toxin present in the lotus plant lice,

Rhopalosiphum nymphasae ( Linn. ) on cow blood.
MATERIALS AND METHODS

Half a gram by weight of freshly collected adult apterous virgi-
noparae of R. nymphazaz from lotus plant, Nelumbium speciosum was taken
and slowly made into a paste in 2.5 ml of physiological salt solution and
an equal amount of glycerine. The mixture was kept in the ice chest of
a refrigerator for twenty-four hours before it was filtered to form the
stock solution of aphid extract. Five mililitres of cow blood was taken
and mixed with 95 ml of physiological salt solution to prepare a 5 % blood
solution. It was centrifuged, during which process the liquid was replaced
3 to 4 times by salt solution. Four concentrations of the above aphid
- extract (0.08, 0.04, 0.02 and 0.01 ) were prepared by diluting 0.08, 0.04,

0.02 and 0.01 ml of the stock solution of filtered aphid extract with 1 ml
of physiological saline in four separate tubes.
investigation were used in the experiment. One ml of 5 % dilution of cow
RBC was taken in each tube. Into four such tubes were added 1 ml of
aphid concentrate of the dilutions mentioned above containing 8, 4, 2 and
1 mg of aphid matter respectively. To four other tubes containing 1 ml
of 5% dilution of cow RBC were added 1 ml of physiological saline to
serve as control. ~ The tubes were warmed at 37°C for 2% hours, cooled
and placed in the icechest of the refrigerator overnight to study the
effects. Thne expriment was repeated at least three times.

Tubes employed for serum

RESULTS AND DISCUSSION

On examination of the experimental serum tubes it was noticed
that the RBC in the tubes to which 0,08 and 0.04 ml of aphid extract
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d, while the tubes treated

letely haemolyze
had been added, were completely iy dissolved as a small

with 0,02 [ml of aphid jextract was only partia
proportion of undissolved ~RBC was%noticed at gthe bottom of the tube,

- The RBC in the tube- treated with%0.01 ml of aphid extract f"“? in the
control tubes remained jundissolved. From the ¢;perimenF.' it is clear
that a solntion of 0.04 ‘ml extract® containing 4 mg ofeaphid el
haemolyse Jcompletely? the=RBC present in 1 ml of 5% blood dilution or
0.05 ml of pure cow blood.

Sachs ( 1902 ) reported that-0.56 gmiof arachnolysin of the house
spider, Arancus diadematus ( Clerk ) can haemolyze 1 litre of rabbit blood.
Dowitz ( 1915) established that 40 gm of aphidolysin of plant lice of
Pelargonium could haemolyze the same amount of ox blood. In the present
investigation, we found thatg-1-fgm of aphidmatter will bring about
complete haemolysis of R. B..C, present in 12.5 mliof cow blood or 80 gm
of aphidolysin of Rhopalosiphum nymphazaz is enough to haemolyze 1 litre
of cow blood.

Aphidolysin of the same species’and ofydifferent species of;aphids
may differ according to the nature of host-plant. Quite likely thejtoxin
lies dissolved in the haemolymph of the insect falthough the possibility
of the toxin bzing secreted by any particular gland can not be discarded.
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ON THE LIFE HISTORY AND W
OST PREFERENC
E OF
BEAN APHID, APHIS CRACCIVORA KoCHS |

INTRODUCTION

’

in the cultivation of country beans a ' '-

;pportant vegetable.in the diet of vegeta?in:) " hi:?ih:': ﬁ‘agzn}:t:u“l!s s
acreages ‘of'nut, chick pea, pigeon pea, lentil and lathyrus ofs whaij:hazge
bean aphid is a potential pest. The pest is already known to have infli ;
red he.avy damage to pea nut ( Dorge et al, 1966; Shrivastava et al 196:2-'
Baketia et al, 1977 ) and pigeon pea ( Waghmare, 1974 ) in the neighb;uring’
states. Recently, the pest was reported to have assumed epidemic form
on chick pea in some pockets of Bhopal district of M. P. Studies were

initiated 1n 1975 to obtain information on the life cycle, host preferences,
natural controlling agents and chemical control of the bean aphid.

MATERIALS AND METHODS

The life cycle of the bean aphid was studied in the laboratory
onbean sprouts ( Dolichos Iablab var. JDL-44) at mean temperature of
31°C +1 and R.H. 91% = 1.  Sexually matured female aphids were
placed on bean sprouts and were allowed to multiply. As soon as a female
12id nymphs they were picked up with the help of a fine camel hair brush
and placed on the fresh bean sprouts kept in the petri dishes. The turgi-
dity of the plants was maintained by rapping the basal cut end of the
sprouts with moist cotton plugs. Observation was recorded every 24
hours when the insects were also supplied with fresh food. The duration
of each developmental stage, its dimensions, morphological characters and
the reproductive capacity of the female were recorded. . Eacp set of the
experiment was replicated 10 times and the mean so obtained is presented

in Table 1.

® This research has been partially financed by s grasnt ( No. FQ@.-111 545/IN-ARS-21 )
made by USDA, Agriculture Research Service, under PL-480.
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The host preference of the aphid w

. as studied o :
ven hosts in the laboratory at the mean te n the following

wi m (o] 0

e relative humidity 94 + 3 per cent. PO 3 & and
1. Cow pea, Dolichos lablab var, JDL.44
2. Country bean, Vigna sinensis Say], var-JDL -Phillipines
3. Pigeon pea, Cajanus cajan Mis|p var.JDL Ujjain-7

4. Pea nut, Arachis hypogea Linn var-JDL Jyoti

var-]DL Bonvella
var, JDL-44

var-JDL No. 9

5. Pea, Pisum sativum Linn.
6. Chick pea, Cicer arietinum Linn.
7. Lathyrus, Lathyrus sativus Linn,

Ten day old seedlings were used for feeding the aphids. [n case
of pigeon pea, in addition to the above, the flowering aud fruiting stages
of the plans were also tested for preference.

The observations for growth and moulting were recorded every
24 hrs. Longevity and fecundity of the female aphid was also observed
for each host plant. The sexually matured female aphid was released on
the seedling of the desired host and the young nymph reproduced by this
female were then removed every day with the help of a camel hair brush
and released on the selected host. The food was changed every day.
The nymphs of the required stage from the desired host were thus collect-
ed, preserved in 70 per cent alcohol, cleared in xylol and measured under
the microscope. At least 10 insects were measured for each treatment, the
data statistically analysed and are presented in Tables 2 and 3

RESULTS AND DISCUSSION

Life cycle of bean aphid: The matured female aphid lifts her
posterior abdominal region and starts jerking. After a few seconds the
posterior end of a nymph starts protruding. The mother continues jerking
till the nymph is completely laid out while the nymph presses its legs
against the surface of the host plant and tries to wriggle out of the
mother’s body. The complete process takes about 10 minutes, During
the period of reproduction the interval between the birth of two nymphs
varied from {20 fminutes to 3 hrs, At the time of emergence the
antennae and legs of the nymph remain closely pressed against the dorso-
lateral and ventral side of the abdomen and the colour is transluscent,
except the redish brown compound eyes, After about 5 minutes the
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o light yellow and
After 30 minutes

ncy gradually disappears, the by

gansP® | part of the cornicles turn redq
e 8 l‘:h starts walking and an hour later
nym , -

dy changes ¢
ish brown,

» it starts feeding,
the
Tamz 3
Effect of different host plants on the size of the bean aphid,
4. craccivora Koch,
= Size of aphid in mm ( length x wigyp )
lants o instars O Adult_s
P e
i I II 111 v
//‘_70.31 ] 0.54 ] 0.85 :l 179 ] 2.46 ]
n
E a 027 7 0.51 ] 0.82 175 2.41
Cow pe¢ i
Lathyrus  0.27 _ 0.39 ] =
.k pea 0.17 ) - - 0.75] 1.28 1.51
oo 35 ey 1.20 144
Lathyrus =
B 0.15 - 0.331 066 |\  1I8 134
€a i g1
: 0.30 = s
Gickpes J
— 0.65 - -~
Lathyrus — _
0.21 0.72
CD-at g0 0.02 0.03 |
per _

_ , . and 10
There are four nymphal instars lasting _1.1'413;!: : aBuel:mra
e 1 . ‘
::ively.' The total nymphal p-erwdc::ccivom. Baketia and
s o rded four nymphal moults in 4 aphids. The female
(,1956) e u;o ver, reported 4-5 mo‘?lts apene parthenotenetically.
bl 1977())6 0: : tc: mature and laid nymphs p‘le {emale pioduced
: ¥ y . n
aphifi took . :e oductive period of 7.6 days, a ::lel'lt of nymphs were
vy s ik prn 45.7). More than 70, per ber of nymphs were
le,to Sa.n’mphs : n.aeaz 5 days. The maximum nufr:male aphid gradually
laid during the earlier 2- The fecundity of the t.reproductive phase
laid on the sccott:d 5dh”:iﬂ' of reproduction. The post-
declined after the 5t

1 d'Cda
lasted 0.3 days after which the female di
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Host preference : From Tables 2.and 3, it.is apme_nt-.t‘lnt the
different host plants exert influence which was sgatistically significant on
the development, body . size, fecundity and longevity of the bean aphid,
The aphids reared on cowpea and bean seedlings developed faster, were
larger in size, reproduced more number of nymphs and the adults lived
longer than on any other host. From amongst the various hosts tested,
Bernardo (1969) reported garden bean (D, lablab) ﬂnd Waghmarc et al (1974)
“with our findingss The seedlings ,of pea nut and pllwﬂ pea were totally
unfavourable for bean aphids as they could not develop on these hosts
beyond the 2nd or 3cd instar stage. The flowering and fruiting stage of
pigeon pea proved better thanits seedling stage but asa whole the crop
was unsuitable for the natural breeding of the aphids. The fact that
A. craccivora is not an important pest of pea nut or pigeon pea in M. P,
supports our conclusions, Baketia et al (1977) and Dorge ef al (1966) found
pea nut as the preferred host of bean aphid which is contrary to our
findings. The difference, however, may atise due to the difference in thé
varieties viz., Jyoti ( pea nut) and Ujjain-7 ( pigeon pea) of the crops
tested by us. The presence of different biotypes in the d1ffercnt
regions of the country can not be ruled out. — 152

Aphids fed on bean dr cow pea developed faster, were of larger
size, reproduced more nymphs_and the adults lived longer than on other
hosts. Pea nut and pigeon pea were totally unfavourable while lathyrus,
chick pea and pea were hosts of intemediate nature.

~ T ga— T —— — e e - — e
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EVALUATION OF
CERTAIN SAFFLOWER CULTIVARS |
FOR RESISTANCE TO DACTYNOTUS CARTHAMI HRL.

INTRODUCTION

Safflower ( Carthamus tinctorius L, ) is the best suited Rabi oilseed
crop in dry land agriculture in India, -It occupies an area of about 0.6
million hectares with a production of 0.13 million tonnes ( Gregory e/ al,,
1974). As this oil contains as high as 81 per cent linoleic acid as against
21 per cent in the groundnut oil, it is considered to be excellent for
dietary use ( Patil eral,, 1974 ). India is the major safflower growing
country in the world, but the production is appallingly low ( 195 kg/ha )
as compared to other countries. The aphid Dactynotus carthami HRL is
a major pest of safflower. It attacks the crop at the capsule formation.
stage. Due to constant desapping of juice the plants look sickly and the
formation of capsules are arrested. This results in the low yield of the
crop.

MATERIALS AND METHODS

In order to know the resistance of 9 safflower cultivarsto D,
carthami observations on various plant characters and aphid population
were recorded from the coordinated varietal trial conducted at the
Regional Research Station, Chiplima during Rabi 1978.79. This trial was
conducted in a randomized block design with three replications. Each
cultivar was grown in sub-plots of 25 sq. m. The row to row and plant
to plant distances were maintained at 45 and 20 cm. respectively. Ferti-
lizers were applied at the rate of 40:40:20 of N. P 205 and K2 O [ ha
respectively., Twenty plants from each sub-plot were selected randomly
and observations on various plant characters and aphid infestation were
recorded from these selected plants. The incidence of aphid was taken
at 80 days after sowing. While counting the number of aphids per plant,
al] the stages were taken into account which were dislodged from individual
plants to a drawing sheet 15 X 20 em and the dislodged aphids were
counted, The average number of capsules| plant was taken 7 days
before harvest. )
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To evaluate the relative effic

; acy of different j ici
control of the 3rd instar aphid nymphs, th t insecticides for the

ol - e bulk cro

cprayed wi‘th specified mcnc.ldes, and the cyt branchzs X:: f:::?;f:lys
et pmv}ded as food. 30 minutes after SPraying.  The nymphs were
e conditioned for f'oulj hours before releasing them on the treated bran-
ches. In each petri dish 20 nymphs were released and each treatment
was replicated thrice. Fresh food was supplied after twelve hours of
teeding on the treated branches, Moribund insects were taken as dead,
To prevent drying of the branches, the cut ends were plugged with small
pieces of cotton soaked in water,

RESULTS AND DISCUSSION

It is evident from table 1 that the plant height in different culti-
vars varied from 56.3 to 76.6 cm. The plant heights in CTS 7218, CTS
7403 and CTS 7205 varied signifi

cantly from the varieties V.168 and
V-673. The number of branches per plant, percentage of infested branches
- and the number of capsules per plant

vary significantly. Aphid infested
from 38.9 to 68.9 per cent.

in differéent cultivars did not
plants in different cultivars ranged

The cultivars V-168 and CTS 7205 had 38.9
and 39.1 per cent aphid infested plants as compared to cultivars V.673

where it was 68.9 per cent. Initial infestation was confined to the termi-
nal shoots only but later on these aphids migrated to the leaves and
capsules. The aphid infested branches in different cultivars.varied from
20.04 to 40.99 per cent. As high as 1053 number of aphids were recorded
in the susceptible variety but the average number of aphids per plant
ranged from 14.66 ( CTS 7205) to 105.23 (V-83). The infested plants
looked sickly and gradually dried up before the formation of the seeds,
These symptoms were very clear in the non-spiny cultivar CTS 7403.
The yield varied from 0.240 to 1.150 kg | snb'-plo!:. Althoug!;' herE was
significant variation ingthe aphid population in different culcwar?, there
was no significant variation in the yield. The variety S-144 which har-
boured comparatively lower number of aphids recorded the highest yield
(table 1). The second best yield was obtained from the susceptible
variety V-83, This indicates that the variety V-83is a potentl'al yneldfr
but due to heavy attack of aphids the yield was reduced. B.estdes aph_ld
infestation the yield difference may be due to the rep;oductwe capacity
of different cultivars as the number of capsules variés from variety to
variety. i

. »
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Relative efficacy of different inssctic: ¢
A { ecticices against
Dactynotus carthami HRL under laboratory conditions.

P f the Co Percentage mortality of aphids
Ig;l:ef: toiciiie tr?tcig?{ after feeding for (mean of 3 replications)

T 24 hours 48 hours
Quinalphos 25 EC 0.05 78.33 85.00
\onocrotophos 0EC 0,05 96.66 100.00
Dimethoate 30 EC 0.05 80.00 85.00
Phosphomidan 100 EC = 0.05 S - 91.66
Malathion 50 EC 0.05 78.33 8L.66
Methyl Demeton 25 EC 005 98.33 100.00
Fenitrothion 50 EC 0.05 68.33 71.66
Carbaryl 50 WP 0.10 53.33 60,00
Control e 8.33 11.66
CDat5% 8.75 5.30

Out of 8 insecticides tested methyl demeton and monocrotophos
both at 0.05 per cent concentration killed 98.33 and 96.66 per cent aphids
as compared to 8.33 per cent kill in the untreated clieck at 24 hours
after feeding. Carbaryl 0.1 per cent was found least effective which
could kill only 53.33 per cent aphids. The mortality was further increased
2fter 48 hours of treatment. Methyl demeton and monocrotophos could
kill 100 per cent aphids followed by demecron, quinolphos and dimethoate
where the mortality varied from 80.00 to 88.33 per cent.
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ON THE HOST PREFERENCE OF APTEROUS VIRGINOPARA&
OF APHIs GOssyp;

1 GLOVER

INTRODUCTION

Aphis gossypii Glover is polyphagous infesting about 125 plants,
It is found all over the world,

and all over India including the hills

upto 7,000 feet throughout the year on different host plants ( Behura,

1963).  The ability of this pest to transmit, numerous plant viruses makes
it one of the most economically important aphids ( Behura, 1978 ),

The present paper embodi

host preference of 4,

nensis, Solanum melon

es results of our investigations on the
803sypii employing five plants, viz., Hibiscus rosasi.
gena, Psidium guajava and Gossypium sp,

MATERIALS AND METHODS

Adult apterous virginoparae of 4, 80ssppii were collected on

H. rosasimensis in the field and maintained in the laboratory at 27 + 3°C
and 60 #- 5% RH on the leaves of the same host. The newly born Ist
instar nymphs immediately after birth were transferred to clean glass
petri dishes with moist blotting paper and provided with the leaves of
any one of the four host plants, namely, H. rosasinensis, 8, melongena,
P, guajava and Gossypium 5P. Observations were noted on the develop-

ment, fecundity and longevity of the aphid on the leaves of different

host plants. A minimum of ten adults were reared on each host plant
separately from the first instar stage till they attained adulthood.

RESULTS AND DISCUSSION

The data for developmental period, fecundity and longevity of
the aphid species on the four different host plants are presented in Table 1.

It was found that the minimum developmental period was 123
P. guajava while the maximum was 181 hours on H, rosasinensis,
y was highest, 28, on H. rosasinensts while lowest, 14 on P,
Longevity was maximum on H, rosasinensis and minimum on P

hours on
Fecundit
8uajava,
8uajava,
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gh the developmental period is longest

Thus it appears that althou :
so far as longevity

on H, rosasimensis, it is the most prefer red host plant
and fecundity are concerned,

Tapre 1

Development, fecundity and longevity of apterous forms of
Aphis gossypii on different host plants.

Developmental Total No. of Life spa:;—
Host plant p:er‘i'gdofn hours nymphs produced in days
Hibiscus rosasinensis 181 28 19
Gossppium sp., 131 21 17
Salanum melongena 158 d 19 15
Psidium guajava 123 14 13

Although there was rapid development of the nymph on P,
guajava, it is the least preferred host for A. gossypii as fecundity and
longevity are the lowest on this host.
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A COMPARISON OF THE REPRODUCTIVE PATTERNS
OF APTEROUS AND ALATE VIRGINOPAR &£
OF THREE SPECIES OF APHIDS

INTRODUCTION

Aphids are the most vulnerable plant pests and they are of world
wide distribution infesting almost all species of plants, In spite of the
great biological and ecological importance of aphids and their easy availa-
bility as experimental material, there are relatively very few records
regarding their reproductive patterns and life-histories. Moreover, those
which are available only describe that of apterous virginoparae excepting
a few like Markkula and Myllymaki (1963 ), and Patricia and Wellington

. (1975) who described the reproductive patterns of apterous and alate
morphs of Rhopalosiphum padi ( L.), Macrosiphum avenae ( F.), Acyrthosi.
phum dirkodum ( Wk. ) and Acyrthkosiphon pisum ( Harries ).

Aphids offer numerous opportunities for comparative studies.
They may have different types of morphs, and they may exhibit a variety

of ecological "characteristics 1. e., monophagous or polyphagous, solitary or
gregarious, etc.

An attempt has been made here to put data on the reprodu-
ctive patterns of apterous and alate virginoparae of three species of aphids,

viz., Aphis craccivora Koch., Lipaphis erysimi ( Kalt.) and Rhopalosiphum
maidis ( Fitch ).

MATERIALS AND METHODS

Stock cultures of A4, craccivora, L, erysimi and R. maidis were
maintained on bean, cabbage and maize leaves respectively in the labo-
ratory at 27 &= 3°C and RH 65 4 2 %. Newly emerged adults of apterous
and alate morphs, 20 from each group were allowed to reproduce sepa-
rately inside glass petri dishes on their respective host leaves. Fresh
leaves were supplied every 24 hours. The duration of pre-reproductive,
reproductive and post-reproductive periods were recorded. Daily records
of the number cf offspring produced both by apterae and alatae were

taken note of. The total number of nymphs produced were counted and
" longevity was noted.
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RESULTS AND DISCUSSION

The basic characteristics of the rg;_,roductsve behaviour of the
apterae and alatae of the three species are set in Table 1.

In all the three species, it was observed that the duration of

reproductive and post-reproductive period was higher in apterfu than that
of alatae. Apterae ofall the three species had a longer life span and
they were more fecund than the alatae. The maximum mean daily fecun.

dity was also higher in the apterae. At the same tim.e. the alatae of 3]
the three species had a longer pre.reproductive penod_. The explana.
tion for the longer pre-reproductive pariod lies in the migratory tendency

of the winged morphs.

They become restless for some time instead of laying nymphs
immediately and wander and fly inside the petri dishes. After some time
they settle down, begin to feed and then give birth to the young. The
period of this migratory habit prior to laying offspring appeared to be
more in the case of R, maidis,

Tas 1

Demographic data for apterous and alate virginoparae of 4.
craccivora, L, erysimi and R, maidis maintained in the laboratory on bean,

cabbage and maize leaves respectively at 27 + 3°C and-RH. 65 - 2 %,

4, craccivora L, erysimi R, maidis

Apt. Al Apt. Al. Apt. AL

1. Pre-reproductive
period in days 1.1 13 1 1.2 1.2 15

2. Reproductive period
in days 6 42 6 52 7.2 4

3. Post-reproductive
period in days 1.4 1.2 1.6 1 1.5 |

4. Total life span in days 16 138 165 14 17 14
5. Fecundity ( nymphs ) 16 12 22 13 27 14

6. Maximum mean daily
fecundity 6 4 8 + 8 3
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When the adults began to reproduce, the shapes of the age speci-

young per female per day ) curves differed for the alate and

rerous morphs' (Fig. 1.3). The fecundity of apterae rose sharply to a
:":ak, then fell quickly. Although alate fecundity also rose rapidly, it

(1)

18

APTERAE

(2)

e o ———————

AGE SPECIFIC FECUNDITY (YOUNG/FEMALE /DAY )

10 12 14 T3
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Figs.i -3. Age- specific fecundity of aplerous and alate
parthenogenetic of 1- L.erysimi, 2-R. maidis

- and 3- A. craceivora . -

TasrLe

Demographic data for apterous and alate virginoparae of 7 species
A, dirhodum ( Markkula and Myllymaki, 1963 ) ]

A. craccivora L, erysimi
Apt. Al Apt. Al
1. Pre reproductive period in days 1.1 1.3 1 ) )
2. Reproductive period in days 6 4.2 6 5.2
3. Post reproductive period in days 1.4 1.2 1.6 1
4. Total life span in days 16 138 165 .14
5. Fecundity ( total No. of nymphs ) 16 12 22 13
6. Maximum mean daily fecundity 6 4 8 4




cested at a lower level and ,
;or the apterae.  Consequently the alatae prody
young than the apterae ( Table 1 ). Markk
udied the reproductive Patterns i

of aphids, viz., Rhopalosiphum paq; Crosiphum avemae (F.) and

Acyrihosiphum dirhodum ( Wk, ) ang Patricia and Wellington ( 1075 ) of
Acyrthosiphon pisum ( Harris ), Considering all the seven species together
namely, these four species and the three species studied by us, it is seen
that longer pre-reproductive period in the alatae is the characteristic of
all. The reproductive period varied in length., The longer reproductive
period in apterous morphs in our observations agrees with that of 4,

dirhodum only.  Apterae of all species have a longer post-reproductive
period than the alatae,

The greater life span of
apterous morphs in the species studied by usc

. padi, M, avenge and 4. pisum where
alate morphs have a greater longevity,

In all the seven species fecundity
is higher in apterae,

and apterae of three species
(L.), Mg

Kennedy and Stroyan (1969 ) examined the functions of different
morphs of aphids

and suggested a division of labour between assimilation
and growth ( as measured by generation time, fecundity, etc ) and sensori-
motor processes ( leading to dispersal or migration ). This view has

found support in the investigations of Patricia and Willington ( 1957 ) in

2

of aphids, namely 4, craccivora, L, erysimi, R, maidis,[ R, padi, M. avenae,
and A, piswm ( Patricia and Wellington, 1975 ).

R, maidis R, padi M. avenae A, dirhodum A, pisum
Apt. Al. Apt. Al, Apt. Al Apg. Al Apt. Al
-1.2 1.5 ) 12 21 23 o 15 8.2 10
7.2 4 30 31 21 29 24 20 148 17

1.5 1 5 6 6 5 9 8 6.2 43
17 14 44 49 48 57 46 43 293 314
27 14 75 37 35 26 23 15 95 86.2

8 3 — —_ —_

- — 10 7.6
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A, pisum. The shape of the age specific fecundity curves in the three
species of aphids studied by us ( Fig. 1) also guppqrts X KDove aUtho}'s
implying a considerable difference in the reproductive efforts of the aphid

morphs.

The lower mean fecundity of alatae can be attributed to the
increased cost of flight. The delayed onset of reproduction among alates
can be attributed to the extra time required by the newly moulted adult
to prepare for flight ( Patricia and Wellington, 1975 ).

The ‘r’ and ‘K’ hypothesis given by Mac Arthur and Wilson
(1967 ) suggests that the invaders of new habitats should have higher
reproductive rates than the occupied ones and this may be applied to
aphids, but it does not seem to apply to the alate morph of the species
studied here because they do not have the higher reproductive rate called
for by the hypothesis. Patricia and Wellington (1975) rightly suggest
that further ecological and behav ioural information about different
aphid species are to be gathered to shed more light on this problem.
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APHIDS OF UDAIPUR, RAJASTHAN

Raychaudhuri and G
aphids from Rajasthan, Joshj
with five more species.

bosh ( 1959, 1962

and Mathur (1
The southern plate

) recorded eight species of
967 ) supplemented the |ist
au of Rajasthan, which has

i " E longitudes, The maximum
length from north to south ijs 20, 419.81 km. and extreme breadth from
east to west is 262.26 km. The area is

. mostly rocky with large lakes and is
densely covered with a wide variety of vegetation. This includes the

forms of deciduous trees and shrubs.
The mean altitude of this basin is
general character of the vegetation of U

occurrence of xeropgytic features. There are no herbaceous epiphytes
and cryptogams are poorly represented. In general the climate and
temperature varies from 2 to 38°C, The mean rain fal] is 72 cm., which
is precipitated mostly hetween June and September. A survey of aphids
infesting principal crops of the area was therefore undertaken and in all
17 species belonging to 6 subfamilies of Aphididae inhabiting 77 host

plants were collected during 1965-66. A list of such collections is present-
ed in this paper.

Taeue 1
Aphids of Udaipur, Rajasthan together with their host plants,
Host plant Apkid species
1. Acalypha indica Linn. Aphis ( Cerosipha ) gossypii Glover
( Acalypha )
2. Allium czpa Linn. ( Onion ) Tetraneura hirsuta ( Baker )

3. A. sativum Linn. ( Garlic ) ” i &
4. ‘Althaea rosea L. ( Hollyhock ) Aphis nerii Fonscolombe
Myzus ( Nectarosiphon ) persicaz

( Sulzer )
3. Anona squamosa L, (Shareefa) Macrosiphum euphorbiae ( Thomas )
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6'

9.

10.

11.

14,

16.

17.

The Aphids

Table 1—( Contd.)

Brassica campestris Linn.
( Turnip)

B. oleracea var. botrytis Linn,
( Cauliflower )

B. oleracea var. capitata Linn,

( Cabbage )

B. oleracza var. caulorapa
Paso. ( Knolkhol )

Calotropis gigantea R. Br.
( Calotropis )

Capsicum annum L. ( Chillies )

C. frutescens L. :
( Chillies)

Carica papaya L. ( Papaya )

Carissa carandas Linn.
( Karonda )
Carthamus tinctorius Linn.
( Safflower )
Cestrum nocturnum L.
( Rat.ki-Rani )

Chrysanthemum indicum Linn,
( Chrysanthemum )

Brevicoryne brassicae ( Linnaeus)
Lipaphis erysimi ( Kalt. )
Myzus ( Nectarosiphon ) pzrsicas

( Sulzer )

Brevicoryne brassicae ( Linnaeus )
Lipaphis erysimi ( Kalt. )
Myzus ( Nectarosiphon ) persicaz

( Sulzer )

Brevicoryne brassicaz ( Linnaeus )
Lipaphis erysimi ( Kalt. )
Myzus ( Nectarosiphon ) pzrsicaz

( Sulzer)

Brevicoryne brassicaz ( Linnaeus )
Muyzus ( Nectarosiphon ) persicaz
Sulzer )
Aphis nerii Fonscolombe
Macrosiphoniella sanborni ( Gillette )

Tetraneura hirsuta ( Baker )
Myzus ( Nectarosiphon ) pzrsicaz
( Sulzer )
Tetraneura hisuta ( Baker )
Myzus ( Nectarosiphon ) persica
( Sulzer)
Toxoptera aurantii ( Fonscolombe )
Hyadaphis coriandri ( Das )
Myzus ( Nectarosiphon ) pzrsicaz
-~ ( Sulzer )
Tetraneura hirsuta ( Baker )
Myzus (Nactarosiphon ) persicaz
o _ ( Sulzer )
Myzus ( Nectarosiphon ) persicaz
( Sulzar)
Macrosiphonizlla sanborni ( Gillette )

Macrosiphum euphorbiae ( Thomas )
Uroleucon carthami Lambers
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Table 1—( Contd, )

Citrus limonia Osbeck (Lémon)
Citrullus vulgaris Schrad

( Watermelon )
5 Cordia myxa Linn. ( Lasora )

18.
19,

21 Coriandrum sativum Linn,

( Coriander)

92, Crotalaria juncea Linn,

( Sunhemp )
93, Cucumis melo L. ( Muskmelon )
24, C. sativus L. ( Cucumber )

25, Cuminum cyminum L. ( Zeera )

26, Cyamopsis tetragonoloba ( Guar)
27. Datura fastuosa Linn. (Datura)
28, D. metel Linn. ( Datura )

29. Daucus carota Linn. ( Carrot )
30. Dolichos lablab Linn. ( Bean )

31. Duranta plumieri Jacq.
’ ( Duranta )
32. Gossypium hirsutum L.
( Cotton )
33. Helianthus annuus L.

( Sunflower )
34. Hibiscus esculentus Linn,

- ( Lady's finger )
35. Hordium vulgare Linn. (Barley)
36. Ipomoza batatas Lamk.

( Sweet potato )
37. Lawsonia inermis Linn.
’ ( Mehndi )
38. Luffa acutangula Roxb. -
( Ridge gourd )

Aphis ( Cerosipha ) gossypii Glover
Avhis ( Cerosipha ) gossypii Glover

Myzus ( Nectrosiphon ) persicae

( Sulzer)
Aphis nerii Fonscolombe

Hyadaphis coriandri ( Das )
Myzus ( Nectarosiphon ) persicaz

( Sulzer )
Myzus ( Nectarosiphon ) persicae

( Sulzer )
Aphis ( Cerosipha ) gossypii Glover

Aphis ( Cerosipha ) gossypii Glover
Myzus ( Nectarosiphon ) persicae

| ( Sulzer )
Rhopalosiphum rufiabdominalis (Sasaki)

Macrosiphoniella sanborni ( Gillette )
Macrosiphoniella sanborni ( Gillette )
Brevicoryne brassicae ( Linnaeus )

Aphis craccivora Koch
Rhopalosiphum rufiabdominalis ( Sasaki )

Aphis ( cerosipha ) gossypii Glover
A. nerii Fonscolombe

A. ( Cerosipha ) gossypii Glover
Toxoptera aurantii ( Fonscolombe )

Uroleucon carthami Lambers
Aphis ( Cerosipha ) gossypii Glover

Rhopalosiphum maidis ( Fitch )
Myzus ( Nectarosiphon ) persicas

( Sulzer )
Aphis ( Cerosipha ) gossypii Glover
Uroleucon carthami Lambers

Aphis crac civora Koch
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Table 1—( Contd.)

Lycopersium esculentus Mill
( Tomato )

Mangifzra indica L. ( Mango )
Medicago sativa L. ( Lucerne )

Melia azadirachta Linn, (Neem)

Momordica charantia Linn.
( Bittergourd )

Moringa pterygosperma Goerin
( Sojna)

Musa sapientum Linn.
( Banana)

Nerium odorum Soland (Kaner)

Nelwmbium spzciosum Wild
( Lotus )
Nicotiana tabacum Linn.
( Tobacco )

Oryza sativa L. ( Paddy )
Papaver somniferum Linn.
( Opium )
Pennisetum typhoides Stapf.
( Bajra )

Petunia sp. ( Petunia )

Phaseolus mungo Linn,
( Green gram )

Piper betel Linn. ( Betel vine )

Toxoptera aurantii { Fonscolombe )
Tetraneura hirsuta ( Baker )
Hyadayphs coriandri ( Das)
Myzus ( N ectarosiphon ) persicae

( Sulzer )

Aphis ( Cerosipha ) gossypii Glover

Therioaphis trifolii Mon .
Acyrthosiphon pisum ( Harris )
Lachnus sp-

Lachnus sp.
Lipaphis erysimi ( Kalt. )

T herioaphis trifolii Mon.

Myzus ( Nectarosiphon ) persicae
( Sulzer)

Aphis craccivora Koch
A. nerii Fonscolombe
Macrosiphum euphorbias ( Thomas )

Macrosiphum euphorbiaz ( Thomas )

Uroleucon carthami Lambers
Mpyzus ( Nectarosiphon ) persicas

( Sulzer )
Rhopalosiphum rufiabdominalis (Sasaki)

Myzus ( Nectarosiphon ) persicaz
( Sulzer )

Rhopalosiphum maidis ( Fitch ) -

Myzus ( Nectarosiphon ) persicae

( Sulzer )
Rhovalosiphum rufiabdominalis

( Sasaki)
Hyadaphis corandri ( Das )
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Table 1—! Contd. )

Pisum sativum L. ( Pea)

Poinciana regia Bojer

( Gulmohr )
Prosopis spicigera L. ( Khejra )
Psidium guajava L. ( Guava)

Punica granatum L.
( Pomegranate )

Raphanus sativus Linn.
( Radish)

. Ricinus communis Linn.

( Castor )
Rosa indica Linn. ( Rose )

Saccharum of ficinarum Linn.
( Sugarcane )

Sesamum indicum DC
( Sesamum )

Soja max L. ( Soyabean )

Solanum melongena L.
( Brinjal )

S. tuberosum Linn. { Potato )

Sorghum vulgare Persoon
( Sorghum )

Spnacia oleracea L. ( Spinach)

T abernaemontana coronaria Br.
( Chameli)

Trichosanthus anguing J.inn.
( Snake gourd )

Aphis craccivora Koch

Rhopalosiphum rufiabdominalis ( Sasaki )
Acyrthosiphon pisum ( Harris )

Mpyzus ( Nectarosiphon ) persicae

( Sulzer )
Uroleucon carthami Lambers

Lachnus sp.
Aphis craccivora Koch
A. ( Cerosipha ) gossypii Glover
Myzus ( Nectarosiphon ) persicae
( Sulzer)

Brevicoryne brassicae ( Linnaeus )
Mpyzus ( Nectarosiphon ) persicae
( Sulzer )

Mpyzus ( Nectarosiphon ) persicae
( Sulzer)

Macrosiphum euphorbiae ( Thomas )
Rhopalosiphum maidis ( Fitch )
Therioaphis trifolii Mon.

Myzus ( Nectarosiphon ) persicaz
( Sulzer )

Aphis craccivora Koch
Rhopalosiphum rufiabdominalis ( Sasaki)

Uroleucon carthami Lambers
Tetraneura hirsuta ( Baker )
Myzus ( Nectarosiphon ) persicae

( Sulzer)

Tetraneura hirsuta ( Baker )
Rhopalosiphum maidis ( Fitch)

Brevicoryne brassicae ( Linnaeus )
Therioaphis trifolii Mon.

Lipaphis erysimi ( Kalt. )
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72. Trigonella foenwmgrascum L.

( Methi)

73.  Triticum vulgars Villars
( Wheat )

74. Vigna catjang Walp.
( Cowpea )

75. Vitis vinifera L. ( Grapes)
76. Zea mays Linn, ( Maize)
77. Zinnsa elegans Jacq. ( Zinnia )

Aphis craccivora Koch
Acyrthosiphon pisum ( Harris )
Brevicoryne brassicae ( Linnaeus )
Mpyzus ( Nectarosiphon ) persicae

( Sulzer )
Rhopalosiphum maidis ( Fitch )
Mpyzus ( Nectarosipon ) persicae

( Sulzer )
Rhopalosiphum rufiabdominalis

( Sasaki )

Aphis ( Cerosipha ) gossypii Glover
Rhopalosiphum maidis ( Fitch )
Aphis ( Cerosipha ) gossypii Glover
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A NOTE ON
SOME COMMON APHIDIVOROUS INSECTS OF KERALA

INTRODUCTION

Apbids play an important role either directly or indirectly limi-
ting the agricultural production especially of cash crops in Kerala. The
most important among them is perhaps the Banana aphid Pentalonia nigro.

nervosa Coq., which causes the notorious bunchy top disease in plantain

and the mosaic disease in cardamom. The cashew which is an important

plantation and industrial crop is subjected to a serious aphid pest, Toxoptera
odinae. The pea aphid, 4phis craccivora Koch., causes considerable havoc
to all species of pulses especially the cow pea.

A number of predators chiefly coccinellid beetles, syrphid flies,
hemerobid and chtysopid lacewings, earwigs, thrips, spiders and apheli-
nid parasites have been reported on aphid pests of cultivated crops.
Puttarudriah and Channabasavanna ( 1963 ) gave an account of the bene-
ficial coccinellidae of Mysore. Ray ( 1967 ) found Menochilus ( Chilomenes )
sexmaculatus F,, Coccinella septempumotata L., and larvae of two syrphid
species to be common predators of aphid pests in Ranchi. Saxena etal
( 1970 ) observed large numbers of C. septempunctata and larvae of Xantho.
gramwma ( Ichiodon ) scutellare F,, preying on 4. craccivora in New Delhi.

Scymnus nubilus Muls., has been reported as a very important predator of
P, nigronervosa in Kerala ( Johnson, 1972 ).

The present survey on the important predators of aphids in Kerala
showed that M, sexmaculatus exercises a good-amount of natural control on

a number of species of aphids chiefly the pea aphid 4. craccivora and the

cashew aphid 7. odinae, 8, nubilus which is an important predator of P.

nigronervosa is also commonly found predating upon aphids on Eupatorium
and other weeds. Psewdaspidimerous circumflexa Mts. is found on pea

aphid, Banana aphid and aphids on Eupatorium. O, septempunciata is
common on pea aphid and aphids on vegetables, viz., 4phis gossypii and
A, malvae. Verania discolor F,, is usually found feeding on the stamens
of paddy flowers and occasionally on aphids on near-by plants, The
syrphid flies Parargus serratus Fabr,, and X. scutellaris are found in good
numbers in colonies of A. craccivora and P, nigronervosa, Other predators

-

-
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noted include Thea cincta ( Coccinellidae ) on 4. gostypii, Ascarina 5p.
( Syrphidae ), chrysopid and Hemerobid larvae on pea aphid and a species
of thrips on P. migromervosa on lemon grass.

Biology and bionomies of M. sexmaculatus and C, septempunctata
have been extensitvely studied by different scientists. A note on the
biology of S. mwbilus has already been published ( Johnson, 1972 ).

BIOLOGICAL OBSERVATIONS

Host. P, nigronervosa

1. Pseudaspidimerus circumflexa ( Mots. )
( Coccinellidae : Coleoptera )

Adult: The adult beetles are broad and oval, measuring about
2.5 mni in length and 2 mm in breadth. They are active fliers feeding
voraciously on aphids. On an average the beetle feeds on 12 aphids a day,

Larva: The full grown grub is 3.6 mm long and 2.3 mm broad.
It is flat, slightly convex dorsally and nearly flat ventrally, body segments.
flatten out sideways. Segmentation distinct. Each segment is broader
than long. The grub moves actively amidst the aphid colony. When
disturbed it curls up raising its anterior and posterior ends. The final
instar grub eats nearly 20 aphids a day.

Pupa: The full grown grub fixes itself by its anal end to the
substratum by means of excrementitious matter. It is broadly oval and
strongly convex dorsally measuring about 3 mm in length and 2 mm in
breadth. The pupal period lasts about 5 to 6 days.

2. Parargus serratus Fabr, ( Syrphidae : Diptera )

Adult: The adult isa small fly, 5mm long and 2.5 mm broad.
Thorax black with a ‘)’ shaped white marking dorsally. Abdomen brow-
nish with transverse white stripes.

Egg: Theegg is elongate, oval, slightly broader at one end mea-
suring 0,68 mm X 0.27 mw, It is chalk white, the outer surface being
sculptured with longitudinal series of small button—like projections. .

Newly hatched maggot ;: The newly hatched maggot is 112 mm
long and 0.31 mm broad, lcis yellowish white, elongated, more or less
cylindrical, attenuated anteriorly and broader posteriorly, The body sur-
face is covered with very minute papillae.



Full grown maggot . The {
¢ mm and a breadth of 2,3 mm. g E'mwn o

atrally.  Segmentation ig
;fe thc bOd!-

The maggots move ahgy
which is not starved, usually 4
After sucking up a little jujce from o sl g
another one. This habit of the m.g::taph:i it _dlscardl it an
The final instar maggot feeds el

bout 41 aphids a day,

. " N |
posteriorly and highly arched , :r:!mh brown,
broad. The anterior-most region

to give way to the emerging fly.

_ oval anteriorly, narrow
Pupa is 6.5 mm long and 2.1 mm

of the pyparium separates out like a lid
Pupal period s about 5 days,

3, Veramia discolor F, ( Coccinellidae : Coleoptera )

; . . mm long and 3-7 mm broad.
[
Ma es .ar‘e SI‘ngtl, smaller than the femﬂes. A bCCth consumes about

Maiing and oviposition : Mating takes place on the second or third "
day after emergence from the pupa. It lasts two to three hours. Repea-
ted mating is also observed. The female beetle starts egg laying on the
succeeding day of the first mating. Eggs are laid in groups of 8-30 among

the aphid colonies. A single female -is capable of laying up to 1693 eggs
during its life time of 78 days. Ot

Bgg: The'ege is cigar-shaped measuring 113 thm % 0.53 mm,
deep vellow when l4id "and light yellow when about to hatch. Chorion
is smooth and shiny. Incubation period is 2 to 3 days.

' 2 3 OF plowid ) bar

Larva:

First instar—The newly hatched zrub is 1.4 mm long and 0.5 mm
broad. It is light grey in the beginning, subsequently turning deep grey
with head darker. The body is fusiform, sub-depressed and broadest at
the metathoracic segment. Duration of first instar grub is 1 to 2 days.

“Second instar—The grub is elongate and sub-depressed measuring
3 mm X 0.8 mm. Body is light grey with head and legs black. Second
instar lasts 1 to 2 days.
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TAird instar—Newly moulted third instar grub is 4.5 mm long
and 1.05 mm broad. It is black with white patches on meso- and met,.
thorax and first and fourth abdominal segments. [t is very active, The

third instar lasts 2 days.

Fourth instar—The full-grown grub measures 8 mm X 1.5 mm,
There are several setac between thoracic proeminences which are compara.
tively smaller. Duration of the final inster larva is about 2 days.

It is seen that one grub from Ist to last instar could consume 164
to 192 aphids.

Pupa: Itis oval and measures 46 mm X 2.6 mm. It isdeep
vellowish brown when first formed, later becoming paler. The pupa is
highly convex above with the head, legsand wing pads hidden below,
The pupal period lasts 2 to 3 days.
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SEASONAL INCIDENCE OF
UROLEUCON COMPOSIT£ THEOBALD
AND ITS COoCCINELLID PREDATORS

INTRODUCTION

| . rius ) an important oil seed crop,
yields two commercial products, viz., the saftlower oil and the safflower

dye. Its seeds give 30 to 32 per cent oil, used for culinary and illumina-
ting purposes and also for manufacture of

soap. In India, it is cultivated
in most of the states and the area under cultivati

on is about 450 thousand
hectares ( Anonymous, 1976 ).

Uroleucon compositae Theobald IS a major pest of

safflower
and is a serious limiting factor in the profitable cultivation of the oil
seed. :

MATERIALS AND METHODS

For seasonal incidence studies, the populations of the aphid and
its coccinellid predator on safflower were estimated at weekly intervals,
Three plots of size 4 m X 3 m were chosen on the Agronomy Farm of
the Rajasthan College of Agriculture, Udaipur in a randomized block
design during rabi reason of 1976.77. Fifteen plants in all were taken
from 3 sub-plots. Aphids were counted randomly on three leaf whorls of
each plant, while the coccinellids, Menochilus sexmaculata F., and Coceinella
septempunciata L., the population of the former being high, were counted
on the plantasa whole ( Table 1.). Observations were taken on rando-
mly selected '8 plants in each sub-plot. Each sub-plot hat-i six rows of
plants from which 4 rows of plants were chosen for popula’:lon counts of
aphids. Two border rows, one on each side were eleminated for the
experimental observation to avoid border effects.

RESULTS AND DISCUSSION

U. compositae began to appear on leaf whorls of safflower from 3
December, 1975 ( Table1). Very meagre population was observed

building up on these whorls up to 24 December, 1975. On first January
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Tasiz

Seasonal incidence of Uroleucon compositae Theobald and its
.Coccluelhl septempunctata L. ) on the

Period Temperature ‘C ~ Relative
, TR huniidity
. itgi:l\‘:inu Date Maximum  Minimum  Mean o
4 12-11.75 30,0 8.3 19.2 52.5
5 19-11.75 25.9 7.4 16.7 50.5
6 26-11-75 24.0 38 « 139 55.5
7 3-12-75 26.9 4.9 15.9 57.0
8 10-12.75 _27.7 4.3 16.V 59.5
9 17-12-75 25.9 5.0 15.5 57.0
10 24-12.75 27.0 5.2 16.1 64.0
11 1176 25.7 6.4 . 16.1 68.5
12 8- 1.76 24.6 6.1 15.3 655
13 15- 1-76 219 6.3 14.1 67.0
14 22- 176 25.9 5.8 . 15.8 65.5
15 29176 22.3 9.4 - 15.8 76.5
16 - 5. 2.76 24.9 6.7 15.8 64.5
17 12- 2-76 28.7 9.7 19.2 62.0
18 19- 2.76 26,7 8.9 17.8 63.3
19 26276 29.7 7.1 18.4 55.5
20 - 376 30.7 11.3 2L.0 40.5
21 12- 3.76 29.4 13.6 21.5 43.0
2 19. 3.76 30.1 13.0 21.6 52.0
23 26- 3.76 32.6 15,2 23.9 41.0
Aphids: Correlation coefficient (7 ) for temperature = - 0.611

value of test for sigaificant ( ¢ ) of temperature = 5 % = 0,482,
Correlation Coefficient (7 ) for humidity = + 0.7466
Values of test for significant ( t) of humidity 5% = 0.482, 1%
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1

coccinellid predators ( Memochilys se
safflower, Carthamus tinctoriys,

*maculata F,,

NEadn Mean population of coccinellids/plant T
Population ' Cog:?rl:e-
of apbldl M, sexma. C, septem. B, sutu. T, 16 uidsfplant
leaf whorl  culataF,  punctata L. ralis F, notata
0-0 00 0-0 0-0 0.0 0-0
0-0 0-0 0-0 0-0 0-0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.2 0.0 0.0 0.0 0.0 0.0
0.6 0.0 0.0 0.0 00 0.0
2.2 0.0 0.0 0.0 0.0 0.0
112 0.4 0.2 0.0 0.0 06
29.4 0.5 0.4 0.1 0.0 1.0
47.7 0.7 0.6 0.2 0.1 1.6
80.5 1.0 0.6 0.1 0.0 1.7
102.5 1.2 1.0 0.2 0.1 2tk )
126.6 13 1.2 0.1 0.1 2.7
139.8 1.8 1.5 0.1 0.1 35
1196 2.8 22 0.4 0.7 6.1
55.6 2.4 2.8 0.5 12 6.9
41.6 2.1 1.9 0.4 1.3 5.7
14.2 1.9 1.1 0.3 0.7 4.0
7.5 0.7 0.4 0.1 0.2 1.4
4.5 0.3 0.2 0.1 0.3 0.9
0.2 0.1 0.1 0.0 0.0 0.3
1% = 0.606 Coccinellids Non-significant

0.606.
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a sudden increase was recocded with rise in population to 30 per leaf

whorl. This assumed still higher proportion reaching to about 80 per leaf
whorl by 15 January, 1976. From January 15, up to 12 Felbruary popula-
tion of aphids inereased tremendously being 102 to 140 per leaf whorl.
This can certainly be assumed to be the peak period of activity for this
aphid. During this period plants also developed flower buds. Sudden
fall in the population to the extent of about 50 per cent was recorded on
10 February, 1976 and thereafter it declined “gradually up to 26 March,
1976 when it reached to the proportion recorded on 3 December, 1975
i e., precisely the level at the start of its appearance.

Temperature and humidity are the two main environmental
factors best known to affect the population of aphid, their development
and multiplication.

During December, when the mean t:mperaturé was 15.8°C and
relative humidity 59.4 per cent the aphid population was at a low ebb
being only 10.3 per leaf whorl. With the rise in average temperature
during January and February by 1°C i.e, 17.1°C and rise in humidity
by 7to8 percent i.e., 6667 per cent the population per leaf whorl
increased from 65 to 110. In March when the mean temperature rose
to 21.3°C and relative humidity came down to 46 per cent, the aphid
population again showed a sharp fall being 13.6 per leaf whorl.

Thus, it could be concluded that with the fall in temperature
and rise in humidity during January and February the population of U.
compositae increased toa high level and with the rise in temperature and
fall in relative humidity in March the population showed a sharp decline.

The data were analysed statistically calculating the coefficient
of correlation between temperature and humidity prevailing during these
months and population of aphids, which revealed that the rise in aphid
population is negatively correlated with temperature and positively so
with the humidity.

These findings are in close agreement with the findings of Trehan
and Halleppanwar (1949 ), David (1956 ), Narayan ( 1961) and Bindra
etal, (1964 ), who reported that the peak period of activity of the aphid
on safflower extends from middle of January to middle of February.
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The seasonal incidence of coccineilids predating on U, compositae

was recorded. - The correlation Coetticient of coccinellids with the tempera-

ture and humidity was found to be nonesignificant, However, on the basis

of data presented in table 1 it can be observed that the incidence of

coccinellids started from the last week of December, 1975 and reached

its peak on 15 February, 1975, Thereafter the population gradually decre.-
ased with the increase in temperature

: . and decrease in relative humidity.
The population of coccinellids was maximum when the population of
aphids was at the peak. .

" Sethi and Atwal ( 1964
of Coccinella septempunciata L

than at 20°C.  Gupta ( 1966) al
Menochilus sesmacuata F |

with the fall in humidity,

) observed that eggs, larvae and pupae
developed more quickly at 35°C and 30°C
so found that the rise in population of
depended on the rise in temperature combined

Present findings as well as those of the above mentioned workers
also indicate that the coccinellid predators increase in numbers with
the rise in temperature and fall in humidity.
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ESTIMATION OF LOSS DuUE ToO
UROLEUCON ( -DACTYNOTUS ) SONCH| (LINN,)
IN THE YIELD Of SAF

FLOWER

INTRODUCTION

Safflower suffers from serious damage dye to '
th Uroleu.
con ( = Dactpnotus ) sonchi ( Linn. ) 1¢ aphid Uroleu

: s during winter in Maharashtra. The
present investigation was undertake

: \ N to assess the losses dye to the aphid,
D, sonchi in the yield of safflower ( Carthamus tinctorius ), v

MATERIALS AND METHODS

Field experiments were cond
replications at Agriculture College Far
1577-78 and 1978.79, The plot size was 5.4m x 3.0 m. One set of
plots was treated with 0.03 per cent dimethoate 30 EC regularly for the
control of aphids at an interval of 10 days starting from 30 days after
sowing at which time the aphids appeared in the field. Another set was
allowed to develop natural infestation by the aphids. The observations
were recorded on the population of aphids and on the yield contributing
characters viz., primary branches

per plant, secondary branches per plant,
plant height, number of capitula per plant, capitulum diameter, seeds per

capitulum, hundred seed weight, and on the yvield of safflower.

ucted in paired plots with five
m, Parbhani during the winter of

RESULTS

The results obtained during the winter of 1977.
Table 1. The treated plots showed negligible infestati

species but the untreated plots were heavily infested.
of other pests was negligible.

78 are given in
on of the aphid
The incidence

The total number of capitula per plant and
yield were significantly less in untreated plots than in the treated plots.

The mean percentage of infested capitula per plant was 0.68 in untreated
plots as against 0.0 per cent in treated plots.

The results obtained during the winter of 1978.79 are presented
Table 2. The mean population of aphids per leaf in treated plots was
0.7 and 12,12 in untreated plots. It was observed that the percentage of
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Tapre 1

Rffect of incidence of the aphid, Uroleucon ( = D
on the yield of safflower ( 197778 )

actynotus ) sonchi

Per cent T
t lest
: Treated  Untreated loss "t]ed i
Particulars plots plots ungl?t . %
Average number of 0.0 19.3 Significant
aphids | leaf -
Average number of 18.64 10.76 42.2 Significant
capitula | plant . -
Average number of 0.0 0.68 Significant
infested capitula [ plant
Average yield / ha. (kg.) 617 244 60.45 Significant
TapLe 2

Effect of incidence of the aphid, Uroleucon ( = Dactynotus ) sonchi
on the yield of safflower ( 1978-79 )

Per cent "
. Treated Untreated loss in t Test
Particulars plots plots untreated
plots

Average number of 0.7 12.12 *%
aphids | leaf
Primary branches 8.2 5.8 29.26 %
per plant
Secondary branches 9.80 5.46 44.28 NS
per plant
Average plant height (cm) 58.00 56.16 3.17 *
Average number of 19.44 12.08 3271 *
capitula | plant
Capitulum diameter (¢cm ) 9.78 6.49 33.64 e
Seeds [ capitulum 25.76 18.96 26.39 K
Hundred seed weight (g) 14.00 9.60 31.42 "
Seed yield/ba. ( kg. ) 715 325 54,54 'Y

# Significant at 5 % level
#% Significant at 1% level
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loss in the untreated plots in the yield contributing characters viz, primary
pranches per plant, secondary branches per plant, plant height| number
of capitula per plant, capitulum diameter, seeds per capitulum, and hund.
red seed weight were 29.26, 44,28, 3,17, 32.71, 33.64, 26,39 and 31.42 respec-
tively. The percentage of loss in seed yield was 54.54. Excepting the

secondary branches per plant, the yield contributing characters showed
significant difezences in the trea‘ed and untreated plots.

Thus it would be evident from the foregoing that due to aphid

infestation on safflower 381 kg. of seed is lost which could be avoided by
application of suitable insectidides.

D. S. Suryawanshi and V. M. Pawar
Depariment of Entomology,
Marathwada Agricultural University,
Parbhani.
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FIELD EVALUATION OF CERTAIN INSECTICIDES
FOR THE CONTROL OF MYZUS PERSIC/ (SULZER)
ON CHILLIES

INTRODUCTION

Chilli is an important commercial crop in Andhra Pradesh.
During 197677 the crop was found to be severely damaged by "7{"8
persicae ( Sulz. ) in the districts of Guntur, Warangal, Kar'imnaga'r, Niza.
mabad, Khammam and Kurnool. My:us persicae Sulz., 1s a serious pest
of tobacco and also attacks mustard, radish, peach, potato and other
solanaceous crops ( Bunzil and Buttiker, 1959 ).  Apart from Aphis
gossypii G., M, persicae is also recorded as a peston chilli from Poona
( Deshpande, 1958 ). To evaluate thé‘ efficacy of different chemicals for
the control of M, persicae a field trial was taken up at Warangal,
Andhra Pradesh, during 1976-77.

MATERIALS AND METHODS

The trial was laid out in simple randomized block design repli-
cating thrice with 10 treatments of 10 x 6.5 sq m each. Nine insecticides
viz., phosphamidon, dimethoate, monocrotophos, methyl demeton, phosa-
lone, quinalphos and malathion @ 0.5 kg a. i. [ ha each and kerosine
emulsion with fish oil rosin soap and tobacco decoction @2 %. The

efficacy of these insecticides was assessed on the basis of percentage
mortality of the insect,

Population of aphids was recorded by counting the number of
aphids of different stages i, e,, nymphs, adults and winged adults separa-
tely on three tagged leaves per plant in six plants per plot. The observa-
tions were recorded at pre-treatment and 2, 4 and 7 days after treatment

OBSERVATIONS AND DISCUSSION

Small, ovate, soft, greenish brown sluggish nymphs and adults
of the aphid species were found in large colonies on the under surface of
leaves, and growing parts including floral parts and fruits of chijlli plants.
The honeydew excreted by the aphids favoured the development of black-
ish sooty mould covering the leaves, twigs and pods. This blackish
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coating hinder the photosynthetic activity

g b ne of the plant i
resulting in teta.rdatwn o crop growth and in sev:renca(s?sh;:;;‘rl:’glzztso:
the plants. : '_Thls results in variable losses in yield and quality of the
pods ( Dominick 1949; Chamberlin, 1958 ), o

‘ During the survey it was found that this particular aphid was
breeding on many other host plants like Bhendi, mustard, cluster bean,

Portulaca 0’“‘_1080, P. quadrifeda and Chrosophora rottlent,
investigation it was also noticed thas

not found to have any aphid even tho
plants which were heavily infested wit

During the
Ocemum sp. ( Rudrezeda plant ) was

ugh they were intermixzed with chilli
h the pest.

As there was no significant difference in the pre-treatment counts
between the different treatments, the percentages of population on 2, 4
and 7 days after treatment were recorded and are presented in table 1.

From the results (table 1)it is seen that all the insecticidal
treatments were found to be significantly superior over the control in
reducing the aphid population at 2 days after treatment while, methyl
demeton, monocrotophos, phosphamidon and dimethoate were found to be
significantly better than all other treatments. At 4 and 7 days after
treatment methyl demeton and monocrotophos @ 0.5 kg a. i. | ha are only
found to be significantly superior over all other treatments followed by
dimethoate and phosphamidon in minimising the aphid population. The
next best treatment gquinalphos was found to be superior over phosalone,
tobacco decoction, kerosine emulsion with fish oil rosin soap and mala-
thion at 4 and 7 days after treatment. Though all treatments were found
to be superior over the control at 2 days after treatment, tobacco
decoction, kerosine emulsion with fish oil rosin soap and malathion were
on par with the control at 4 and 7 days after treatment. Phosalone was
found to be significantly superior - over control in keéeping the pest at low
level at 2 and 4 days after treatment and it could not keep the pest
under check beyond 7 days after the treatment.

Sarup ef al., ( 1967 ) reported that dimethoate and phosl?bamidon
were found to be effective in controlling M, pemca:e. Butani ( 1976 )
reported that this pest can be controlled by phosphamidon and monocro-
tophos @ 0.02% and 0.03% respectively. In the_pr'e?ent study mgth?l
demeton and monocrstophos were found Ito be significantly sup.riar in
reducing aphid population followed by dimethoate and phosphamidon @

005 kg de ll ’ ha'
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Tapte 1

Table showing the percentage of population of M’yz‘us p‘c‘:mcae
at 2, 4 and 7 daps after {reatment in ralation .
pretreatment observations,

lation
Mean percentage of popu
present in relation to pre-treatment

———

Dosage
Treatment -  Kg. a.i] . observation on
50,0
. Phosphamid 0.5 8.0 21.7
1. Phosphamidon (1621 (971 [45.27
. 43.7
2. Dimethoate 0.5 9.0 23.0
[173] [278] [ 40.6]
3. Monocrotophos 0.5 7.7 2.7 12.7
[15.6] [ 9.1] [20.6]
4. Methyl demeton 0.5 5.3 2.0 10.7
| [132] [ 65] [189 ]
5. Phosalone 0.5 63.0 78.0 06.3
- [53.2] [63.9 ] [85.5]
6. Quinalphos S 5, 43.7 55.7 843
' [41.4] [48.31] [66.9]
7. Malathion 08 863 100.0 100.0
' [73.4] [90.01] [90.0]
8. Kerosine emulsion pe 71.3 90.0 09.3
with fish oil rosin [62.3] [78.9] [87.3]
soap 2 %
9. Tobacco decoction 64.3 88.7 100.0
(2 Kgs/100 litres ). [55.1] [78.1] [90.0]
10. Control 100,0 100.0 100.0
[90.0] [90.0] [90.0]
‘F’ test at 5% level ‘ Significant Significant  Significant
S.E. 7.6 6.86 5.79
C.D. 15.96 14.42 12.16

Figures in parenthesis indicate the mean of angular transformed
values of percentages.
Data analysed by angular transformation,
DAT = Days after treatment,
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Kareem ef al., (1977 ) reported that for the ¢

on red pepper, monitor 0.05 %, monoctotophos 0.1 %

0.05% + DDVP0.05% are most effective as foliar

of monocrotophos even at 0,05 9% in effectively
species was observed in the present investigation,

sntrol of M, persicae
and mohocrotophos
sprays. The efficacy
controlling the aphid
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RELATIVE TOXICITY OF SOME CONTACT POISIONS
TO THE LOTUS APHID,

RHOPALOSIPHUM NYMPHAAZ (Linn. )

INTRODUCTION

The lotus aphid, Rhopalosiphum nymphaeae ( Linn. ) is a semiaqua.
tic species infesting almost all types of aquatic plants. The lotus Nelumbiym
speciosum is the most common among them, It is a native crop of Indis
and the yield is 3600 ro 4600 kg of rhizomes per hectare ( Bailey, 1947),
Every part of the plant, e. g., the root, rhizome, leaves, flowers, stamens .
and seeds is employed in the preparation of one or more drugs of Ayurve.
dic importance. The plantis severely attacked by the aphid pest from
January to March. The present investigation reports the results of oyr
tests with eleven pesticides against R. nymphacae.

MATERIALS AND METHODS

The eleven pesticides used in the experiment, viz., pyrethrins,
carbaryl, fenitrothion, dimethoate, methyl demeton, phosphamidon,
aldrin, dieldrin, p,p'=DDT and nicotine sulphate were formulated in
the laboratory from pure ( p p>=DDT ) and technical grades. All the
technical grades of pesticides were made into emulsions using benzene as
solvent ( in case of carbaryl, acetone was used as solvent) and tritron X
100 ( supplied by M/s. Amrit Lal and Co., Bombay ) as emulsifier. The
solvent and emulsifier in the final spray were maintained at 5.0 and
0.625 per cent respectively. The pyrethrins and nicotine sulphate were
commercial, 2 per cent and 40 per cent concentrates respectively and in
this case different concentrations were prepared by adding requisite
quantity of distilled water, Thedetails of insecticides used with their
source of supply are given in Table 1,

Freshly emerged adult viviparae of R, nymphazae were used for
the tests. They were kept inside petri dishes at 25 4 1°C for six hours
for pre-conditioning. Ten aphids were placed in each petri dish and were
directly sprayed under Potter’s tower at 24 cm mercury pressure with 1 ml
of each concentration of different insecticides, The sprayed petri dishes
containing the aphids were dried for about 5 minutes under an electric
fan, The treated aphids were then transferred to separate petri dishes

containing fresh lotus leaves as food. They were kept at 25 + 1°C inside
an incubator,
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the control -ranged from 0to 7% thef:lc:z:‘ t:’oi“_- "I_'he l‘ncrtaliFy in
Th:.a mortallt’y data thus obtained were lubiecte:;‘mhcam .'mort'“t"
(Fx-m-]ey. 195'_{) and are Presented in Table 2, Thto probit analy.sis
toxicity of dx.feten‘t pesticides were calculated b e values of relative
of p,p’—DDT as unity. y taking the LCg value

RESULTS AND DISCUss10N

Itis evi
e tOxici::l:)l;gti:ﬁ:T:t :::::i distl;t:t on tll:e. basis of LCsq values the
. z Py¥rethrins > carba

?Tjt?n; fe?mhmn > quinalphos > phosphamidon > d?.iihiﬁhil
ieldrin > al fin > pp~DDT > nicotine sulphate. Out of the 11
pesticides the first 9 pesticides were more toxic than '—I?DT ¥
about 1476.347, 1068.214, 626.172, 166.456, 164.903, 93, 41;"’53‘ s 4‘5%
and 20.828‘t1mes as toxic as p,p'—DDT. Nicotine su]phat; was f;und to
be Ioess- toxic t‘:.lal'l Pp'—DDT i. e., about 0,382 times as toxic as o.p"~DDT.
It is interesting to note that pesticides of plant origin viz., pyrethrins
and carbamate (carbaryl) were highly toxic to R. nymp'haeas when
compared with their toxicities to terrestrial aphid species ( Sarup et al
1967, 1971 ). With regard to the chlorinated hydrocarbons, viz., p.p‘—.
DDT, aldrin and dield;in. the LCso values were higher for the terrestrial
aphid species but proved to be effective aphicides against R. nymphazae.
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ON ‘THE INFESTATION OF APHIS GOSSYPII GLOV.,
ON COTTON ( GOSSYPIUM HERBACEUM )

Common varieties of Cotton grown in Orissa are Sujata, Hybrid
4, MCU.5, Krishna, Ps R, S, 72 and Bhara lakshmi (Mohapatrli&Kar,
1976 ). Aphis gossypii is one of the major pests decreasing the yield of
fibre. The present investigation deals with variation in aphid popula-
tion on cotton variety MCU.5 between November, 1978 and October,
1979 at Bhubaneswar.

The field trial was conducted in the Central Research Station,
Orissa University of Agriculture and Technology, Bhubaneswar in a field
divided into 12 subplots ( area : 3m X 3m each ) in North-South direction.
After proper field preparation cotton seeds were sown in the first week
of October, 1978 in all the subplots in three replications allowing suitable
plant spacing. Watering was regularly done. When the plants reached
2-3 leaf stage, weekly observations of aphid population were recorded on
dates of a month like 7, 14,21 and 28. As such a total of 48 weekly
observations were recarded for one year i. e,, from 7-11.1978 to 28.10-1979,
Aphid population count for all forms such as, adult alatae and apterae,
and nymphs was done separately on each accasion of observation as per
methods adopted by Broadbent (1948) and Khan (1976). On each
date of observation 5 plants were selected at random from each subplot
(having a total of 25 plants) and as such 15 plants were examined from
3 replications. From each plant 3 leaves (i. e., one from top whorl, one
from middle whorl and one from bottom whotl ) were selected and aphid
numbers counted. Population count of aphids was never made twice on
any cotton plant. On each occasion a separate plant was chosen for the
purpose. - Mean aphid numbess ‘were calculated an the basis of per single
leaf area. Basing on four weeks’ observations. mean aphid population of
the month was calculated, Likewise: mean meteorological facters of a
month were taken into account ( Table 1).

The mean number of aphids of all formsona leaf for different
months of the year were: November, 1978 ( 26,53 ), December ( 35.01 ),
January, 1979 (44.02), February ( 30.05), March (2,05 ), April May and
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440 The Aphids

June (0), Tuly ( 5.33), August (7.00), September (8.33) and October,
(9.00). During the period of peak infestation is €4, Ja.nuary, t.he meteoro-
logical factors were : mean temperature 23.0 °C rainfall 1?11, R. H. 6?%.
wind velocity 4.1 km/hr and sunshine 9.2 hrs. Thus, for winter cropping
of cotton control measures against A. gossypii should be taken from
November to January.
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