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G. S. Dhillon 

!>1'f ita-r 
'+ff{~ ~1'iH 

~~- Hooo, 

MINISTER OF AGRICULTURE 
GOVERNMENT OF INDIA 

NEW DELHI- 110001 

Novcmhcr 26. 1987 

M.'ESSAGJE 

I am happy to learn that the Aphidological 
Society, lndia, is bringing out the inaugural 
issue of the Journal of Aphidology. The start 

of the journal is timely, keeping in view the 
rapid developments in research on aphids, which 
are important crop pests and vectors of several 
important plant diseases . I am sure the journal 

would maintain high standard and attract the 
attention of fellow Scientists from all over the 
world. 

I wish all success to Aphidological Society 
and also to Journal of Aphidology. 

Sd,-
(G. S. Dhillon) 
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Telegram : SCIENCTECR 
Telephone: 661439 

: 660068 
Telex: 31-66096 DST IN 

: 31-61805 DST IN 

Dr. VASANT GOWARIKER 
SECRETARY 

GOVERNMENT OF INDIA 
MINISTRY OF SCIENCE AND TECHNOLOGY 

DEPARTMENT OF SCIENCE ANDTECHNOLOGY 
TECHNOLOGY BHAVAN 

:SEW llfEHRAULI ROAD. NEW DELH!-l l00J6 

November l I, 1987. 

I am glad to learn of the impending publication 
of the half yearly "Journal of Aphidology". This 
is an important subject having a bearing on our 

agricultural production. I only hope that the 
Aphidological Society will endeavour to ensure 

that the level and standard of articles appearing 

in the J ournal and credible and able to cc.,mmand 
attention and respect among contemporary scholars. 

This can come about only through a rigorous 

system of refereeing. 

I wish the J ournal all success. 

Sd/­
(VASANT GOWARIKER) 



Telegram : PROTECTlON 

No, 83-1187- BCD 

Govr:RKMrNT OF '"DIA 

MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT 

(DEPARTMENT OF AGRICULTURE AND CO-OPERATION) 

DIRECTORATE OF PLANT PROTECTION, QUARANTINE AND STORAGE 

N. H. IV. FARIDABI\I) (HARVANA) 

Dated: l l-12- 1987 

I am happy to learn that The Aphidological Society, lndia has planned to 
publish a biannual Journal of Aphidology to promote the research work in the 
field of Aphidology. Earlier, this Societ} has been publishing a half yearly 
Newsletter which has been given warm reception by the Aphidologists all over 
the country as well as from abroad. The Newsletter has entered into Volume 6. 
It is also heartening to know the publications of the Society containing full 
papers of the National Symposia held at Agartala and Modinagar in 1985. 
Aphids are most important pests causing direct damage by sucking the plant sap 
as well as vectors of virus diseases. In many crops especially oilseed crops they 
are limiting factors in obtaining desired production. Success in the improvement 
of the productivity of oilseeds and other crops in India depends heavily on the 
efficacy of the plant protection umbrella provided to the crops. India has taken 
the lead in developing a detailed strategy for integrated pest management for 
major crops which admittedly involves appropriate integration of cultural, 
biological , mechanical, chemical methods besides the use of resistant var ieties 
and surveillance. We have to continuously endeavour for and discover the most 
effective, low cost, safe and acceptable technologies. The results of which have 
to be published for the benefit of resear~hers, extension workers and farmers. In 
this context, the publication of Journal of Aphidiology will be most rewarding 
since it will provide the forum to share national and international experience and 
relevant techniques in the field of Aphidology. l congratulate office bearers of 
the Society on this occasion. I also wish the Journal of Aphidology every success. 

Sd1-
(R. L. Rajak) 

Plant Protection Adviser to the 

Government of India 



N. M. NAYAR 
Diruwr 

Dr. S. P. Kur! 
(Secretary, ASI) 

Telex : 0391-240 MOOL IN 
Telegram : ' POTATOSEARCH', SIMLA 
Telephone : 5170, 5545. 3645, 2326. 2088, 6858 

D irector (Per): 3118 

CENTRAL POTATO RESEARCH IN STITUTE 

( Indian Council of Agricultural Research) 

SIMLA 171 001, Himachal Pradesh, INDIA 

No. F. PA/ 13/87/ 1771 

November 30, 1987 

Aphid Research Laboratory 
Department of Zoology 
MM Postgrad uate College 
Modinagar- 201 204, U.P. 

Message 

Dear Dr. Kurl : 

I am glad to note that The Aphidological Society, India 

is launching a half yearly journal Journa l of Aphidology 

from 1987. I wish the venture all success. 

If you can launch a good journal with a wide coverage of 
subjects and with papers from all over the world then, it 

would indeed be a big achievement and a major success of 

The Aph idological S::>ciety, India. With your proximity to 

Delhi, and the enthusiasm of the core office bearers, I 
am confident that the difficulties wou Id not, be difficult to 

overcome. 

We from the Institute shall be happy to extend ass istance 

and cooperation in this regard. 

Wtth regards , 

Yours s incerely, 
Sd/-

(N. M. Nayar) 
Director 



I 
Or. A . K. Ghosh 

D,puJJ· Dlrt't'/nr 

GOVE R'IVIENT OF IN DIA 

Zoological Survey or India 
Fire Proof Spirit Building 
27, Jawaharlal Nehru Road 
lndian Museum 
Calcutta-700 016 
Phones: 23-6924; 23-3070 : 23-951 

FROM Tl/£ DESK OF Tl(£ 

PRESI DENT 

Tl-IE APIIJDOLOGICAL SOCIETY, l "'OIA 

The Aphidological Studies in the World have gained a new dimensions in 
the decade of eighty, with international meets, a number of significant contribu­
tions in newer areas of \\Orks and better understanding of tropical aphids. The 
Indian aphidologists as a group, one has to admit, had their own share of 
contributions and they even ventured to form a society, to exchange ideas and 
make co-ordinated efforts in solving many an unsolved mystery. The new journal 
from the society will further testify to the sincerity of motivation of a group 
of scientists work in this vast subcontinent. The association of well known 
aphidologist from other parts of the World will undoubtedly lead valuable 
support to this venture. I sincerely look forward to rewarding reading in the 
•Journal of Aphidology' and wish all success. 

November 12. 1987 

Sd/-
(A. K . Ghosh) 

Preside111 

The Apbidological Society. India 



THE APHID 10LOGICAL SOCIETY, 1NDIA 
(Estd. 1'97'9'! 

Sl!crt'lary: 

Dr. S. P. IKu.r~ 

IRegisltiration No. 1- 1,0969 <M) 

Head OJJfre : 

Cfo Aphid Research Laboratory 
Depa rt me nt of Zoo lo.gy 

SECRETAIRY'S NOTE 

M. M. J>os1gradua1,e College 
Modinagar-201 204, )n~lia 

J)ated : 30- l 2- 191?7 

With immense pleasure, the Society bring to your !hands th·c inaugural 
volume of the fournaJ of A,phidoloiy. It !has !been a long cherished wish of all 
the Aphidologjsts that .an excluf.ive journa,I be publ,ished to venil:Hate their 
thoughts and .research rcsu]its of a,phid researchers. lt is hearten'ing to note Hrnt 
we are receiving many ,interesting research manuscripts from sc;ientists at home 
and from abroad. i am .su'J'e that ·since the beginning is made., we would he aiblc 
to keep up a high standard of the Journal so that it would :catch internatjonai 
attention with which the progress made in Jn<llia in various spheres wo·u1<l be 
known and widely appreciated. 

It is essential that th,e contributors would keep in mind about the perifect1on 
in their articles with regard to sty.le .and conten,ts .as given in the 'fostiructions to 
Authors'. The perfection of the journal Hes in the ,excellenc,e of airtides that are 
published. So the thrust of the Scielty is to publi:sh such work that would ,attract 
good interest from the world over. This attcmp,t is a step towards keeping the 
Society alive and active, a.s ,is genernlly fd.t i,n the scienitific community. 

The Soc~ety coufd keep up this tempo only due to tihe supJPor,t from its 
members. We have tiried ,our best to bring this votume out in good sihape. Any 
suggestions for improvem.ents are welcomed. I hope tmat aU the readers would 
enjoy its ,content,;.. 

Sd1-
(S. P. KudJ 
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KEY TO SUBGIENEIRA OF ER!OSOMA LEACH 
(APHIDIDAE: HOMOPTERA) 

V. F. EA.STOP 
DEPARTME'lT OF l;NTO'.MOLOGY, .BRJTU:Sfil MUSEUM (NATURAL HISTORY), CROMWELL ROAD, 

LONDON SW7 Sao, UK. 

SUMMARY 

A key is given to ~iscriminate subgenera for ·all the viv,i1paroug morphs of t,he 
genus F.tiosomn. 

INTIROOUCT,ION 

Identification of spcc-imens belonging to the aph,id. genu.s Eriosoma teach 
I 818 is still fraught with difficulti,es. desp:ite the considerable elucidation in re.c·enit 
years of the Japanese (Ak.imoto 1983: 37-106:}. Indiain .(A. K. Ghosh it 984; 15-58), 
European (Danidsson 1979 : 193-208. 1982: 341-358) and America11 1(C. F. Smith 
1985: 291-297.) fauna . These difficulties wm inevitalbty persist unitil the some­
times comp1licated life cycles of all tlhe sp.ecies have been dairified. Ev,en the 
subgeneric das.siftcation is controvers;ial, aJitlhoug1b most rec,enit .alll1tlbor.s have used 
Eriosoma s. str. for so.me North Amer:ican srpedes and Schizoneura Hartig, ~839 
for some Old World speci,es. 

O.BS!E'R'V A HOl'ilS 

Whi&e tryh1g to ·identify tihe accessions i111 me Br,itish Museum {Nat,ura1J 
History) it w.as ,observed that the .species seemed ,to fa11 i1nto 'fiv,e groups, for all 
of which genus group names ~we :available. A key has been constructed 'for 
all the parthenogenetic viviparnus mo.rphs of these five grou1ps. Too few :se:xuak.s 
have been ·see111 to make keys for 1th•em. The five groups r,eco:gnised ar.c ;-

Eriosoma s. ·!'.tr. !Rosette galls on Ulmus of the omericnna group :and wW1 ex,ule:s in 
wooilly ma:s."S"es on Pomoiclea.. E. rileyi does not produce galls ·Or a.lternate 
to secondary hosts but apterous :sexuparae deveJo1p on U!mus in ithe aut1umin. 
Six SIJ)ec.ies ,of NortJu American or,igin, bu1t the woolly apl)k :a1Phid is now 
widespr,ead. · 

Georgiapltis 'Maxso,n and Hottes, '1926. Curling leaves of Ulnms ,alata .and U. rubra, 
without ho.st aUematjon. Alate ·sexuparae develo1p ,early in tihe summer. 
Two species known only from 'North America. 

Mimaphidu:s Rondani, 1848. Crumpling or gaiJling the leav,e.s of Ulmus s. str . .and 
with exuks on the rnot·s of Pomoidea,, Senecio and more rarely other plnnts. 
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At least one species lives on U/mus without host alternatlon , producing 
alate sexuparae in th~ summer. Abollt 8 Old World species. 

Scbizoneura Hartig, 1839. Curling the leaves of Ulmus s. str. and alternating ao 
the roots of Grossurariaceae and other pTants. About rs Old World species,. 
one of which does not distort kaves itself, but usurps the galls of other 
species. 

Coloplti11n Borne,, 193-2. Alternating between Zelkova and Clematis in eastern 
Asia. Three species perhaps really belonging to a different lineage witn 
Hemipodap/Jis and Byrsocryptoides see Akimoto, 1985 :. \9. 

The various morphs of the differeat subgenera are discriminated in the 
following key. 

Key to the morphs anl su~enera of ERlOSOMA Leach 
1. Apterae without siphunculi and with 3-6 segmented antennae. In 

distorted leaves of Ulmaceae (fund'atrices)...... ... . . .•. . . . . . .•... ••• ..• . . . 2 

Apterae with siphunculi , and alatae .......................................... 7 

2 (l ). Antennae 3-segmented. On Zelko,a ...... ...................... .. Colopltina 
- Antennae 5 or 6-segmented. On Ulmin ......... _ ................ ......... 3 

3 (2). Tars; cylrndrical, the second segment of the hind tarsus about 5!­
times as long as its basar width. Antennae 6-segmented. Jn rolled 
leave5 .................................................................. ... Scbizo!feura· 

Tarsi tapering. the second segment of tlie fl.ind tarsus 3-4 times as. 
fong as its basal width . Antennae 5 or 6-segmented ..................... 4 

4 (3). Antennae 6-segmented. In crumpled leaves ......... ... .................... .. 
........................ ....... ..•.•...•..•.. Mimophidus in part. patd1iae group, 

- Antennae 5- segmente«J .. ... •.. . . . . . ••. .... ......... .• .. . . . • ... . . ... . ......... ... 5 

5 (4). Third antenna! segment equal in length to fourth and fiflh together .. 
Cauda wi.th 3 haiJS. Lateral d'istal hairs on second tarsal segments 
the longest. In more or less closed galls ... .............................. .. . 

..................... -·-·-·······-· ...... Mimophidus in part,lanuginosa group. 

Third antenna] segment about 1-2 times as long as the fourth and 
fifth segments together. Dorsal and lateral distal baittS on second 
tarsa I segments similar in length or the dorsal hairs the longest.. 
Cauda with 2 hairs ......... ·-··········-···· .............. _.. . ....................... 6, 

6. (5) .. Dorsal distal hairs on second tarsal segme11ts much thicker than the 
lateral distal pair. Paired glandular areas on spinal areas of 
abdominal teugites 2-5 wider than tll.e distanee between them. In 

rosette galls ........... ·-····-· ............... ... o•••·· .... ·-····JFri.osoma st. str. 

Dorsal and lateral distal hairs en second tarsal segments similar to 
one another. Glandular areas on abdominal tergites 2-5 smaller •. 
not as bcoad as the distance between each pair. ln curled 
leaves ........ # .............. -······· ............................ - ............. • Georgiophis 
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7 (I). Apterae viviparae \\ ith siphunculi. ........................................ 8 

Alatae vh iparae \\ ith siphunculi ........... .................................. 11 

8 (7). Tarsi spinulose, tapering towards apex. lntersegmental membrane 
between antenna! segments V and vr narrow. Either in galls or 
crumpled leaves of Ulmus or exules on the roots of Rosaccae or 
Se,,ecio, or more rarely other plants ............................. . Mimaphidus 

Tarsi smooth and not tapering. Antenna! V and VI usually evidently 
articulated. Exules on the roots of Grossulariaceae and more rarely 
other plants. or aerial parts of roots of Rosaceae ........................ 9 

9 (8). Abdomen with eight or more longitudinal rows of wax plates, 
including a latero-vcntral row. In woolly masses on Clematis 
..... . .. ...... .......... .......... ...... ......................................... Colophlna 

Abdomen with only lateral and spinal paired rows of wax plates ... to 
10 (9). Central areas of wax plates with small facets. Mostly on Rosaceae 

.......... ............................ . . ....... ............ . ............ Eriosoma s. star. 

Wax plates with a large clear central areas. Mostly on roots of 
Rihes...... .... . . ....................................................... . Schizoneura 

I I (7). Secondary rhinaria irregularly and widely spaced, about i to equal 
the dia meter of the segment a part and only encirculing about one 
third of the circumference of the segment. First segments of hind 
tarsi bearing a ' sense peg' in addition to the pair of lateral hairs. 
Sexuparae, without wax glands, leaving curled leaves of Ulmus in 
early summer ............. ..... ............ ........ ... ........ ..... ...... Georgiaphis 

Secondary rhinaria more regularly and <;losely placed, about !-l the 
diameter of the segment apart. and encompassing at least half the 
circumference of the segment. ... ........ .......... .................. . .. ... ...... 12 

12 (11). Fifth antenna! segments bearing 14-20, and base of sixth antenna! 
segment bearing 6-11 rhinaria. On Ze/kova and Clematis ... Colopl,ina 

- Fifth and sixth antennal segments with fewer secondary rhinaria .... . 13 

I 3 ( I 2). Anten nal V and VI without secondary rhinaria. Primary rhinarium 
on antenna! V with ciliatt'd margins. Sexuparae (embryos without 
mouthparts) with antenna} V and VI not freely articulated and wax 
plates consisting of clear areas surrounded by a broad dusky 
border. Mostly in rolled leaves of Ulmus or from the roots of 
Ribes ....... ..... . ........................................... . ..... ...... . ... Schizoneura 

Antenna! V and sometimes also base VI bearing secondary rhioaria. 
Primary rhinarium on V rarely ciliated ........... .......................... .. 14 

14 (13). Embryos v. ith mouth parts (fundatrigeniae and exules), was gland 
plates little evident. ........................... ................ ....... ............ .. 1 S 
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Embryos without mouthparts (sexiupa,rac), wu gland pfates s'.Ome1,imes 
evident ................................................................................. 18 

JS (14). First .segments of hind ltars,i bearing a sense peg iA add~1tion to tht-
pair ,of fine hairs ................................. ....... Eriosoma s. str .• ,in part 

- First segments of Mnd tarsi bearing only a pair of fine hafrs ........... 16 

16 ( 15). Apices of tibiae and nrst and se-0ond tair.sa,I segments strongly 
spinulose. Primary rbinarfom on anteMa'I V with ciliated margin 
.......................................... ................ M;,naphidus patchiae group 

Only the second tarsal ~cgmcnts sp,inulosc.. Primary ,rhiiinar,ium on V 
not ciliated ................................................................................ 17 

17 (16). Eighth ahdomimad tergiite lbeariog. 2 (-4) hafrs; tl,fod ant,ennal 
segment bearing 6-9 hairs. From woo.Hy .mass.es on Rosa.cea,e 
..................................................................... Exules of Erioson1a 

Eighth abdomina& terg.11\e bearing 4-8 hairs ; thiird ant.einmtl segmenit 
bea,ring I0-19 hairs. Fr,om gaB:s or crumpkd ,leaves of Ulmus 
............................ Fundatr,igeniae of .Mimaphidus ianugittosum group 

18 (14). Wax plates evident, primary rhinarium of .ant,enna1I V sometimes 
ciliat,ed ............................................................ (!vlimaphidus)l9 

- Wax plates absent or almost completely atropihied. P.r,ima,ry 'rhinaria 
not crn,iated.,. .................... .................................... Eriosoma s. s,tr. 

19 (18). Wax piates a dear space surrounded by a broad diJs!ky rim. !Primary 
rhinaria not ciliated ................... .......... Mimaplridus lamrginosa group 

Wax plates a ring of .cells :around a clear facctted area.. Primary 
rhinarium on V w·ith cmated margin .... ., .... Mimapl1idus patcbiae ,group 

IR.EflE'R E NC:ES 

AKJMOTO, S. ( 1983). A revision of the ge,nus Eriosoma and its a llic.d genera in Japnn (Homoptcra: 
Aphidoidea). .l11ser1a t,,fa.ts1111.utl'n11a n.s. .17 : 37-106. 

DANJELSSON, R .• {1979). 'fhe genus EritJJ01mt 'Lea.ch ·in Sweden w,it'b dcscl'jp1ions of LWO ne\\ 
species. £mo11wlogia Scandilw•'ica J ,.0 ! 193-208. 

DANIELSSON, R, ( 198:?). Th~ species of the genus Erioroma Leach having R:ibes L . . a!> secondary 
host p'lant ilH-0mop1era, A,phidoidea). Emomo{ogia S<"aJtdirrai:ica 13: 34,1-358. 

GHOSH, A. K, (1984). Homoptera Aphidoidea, !Part 3, ·subfamily Pcmphi,ginae, In The Fauna of 
India and Adjure111 C<mnt:rie~ Zoological :Survey of India, Cailcuttl, 429 pp, + 2 pp, 

errata/addenda. 
SMITH C. F. (1985). :Pemphis[nae fo North Amer.ica. In Proreedillf!S of tire /111ematio11<1{ Apliido­

fogiral Symposi11111. Jablonna : ~n-30!. 
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APHID TR.ANSM~SSJON OF IPLANT VllRUSES JN INDJA 

A. N. BASU AND AN.JU HANOA 
DIVISION OF MYCOLOCY AND !'LANT IJ'ATHOLOCY. INOIAN AO.RIC'lfl. TURAL lt.E'SFARC'H IN!.11'1JTUT,J;• 

srw DFLHJ-1100'!2, JNDlA 

.SUMMARY 

Aphids outnumber othe,r vector growps both irn 1erms of the vector species and the 
viruses involved. Tbe relationships of aphids w,ith the viruses :that they tr.ali\smlt 
are as diverse al'ld intricate as their biology which has been discussed with special 
reference ito the nonpersistant type of transmission which is a ,monopoly of the 
aphids. The curren~ concepts on the mec,hanism of no.npers11stant transmission, 
which has 1rem-ained a lhighly controversial subJect, have been dealt in details bas,ed 
on the ev!de:nces obtained through the a~plication of variou.s techniques like 
electron ,m1icroscopy. radio tra.cers, elect,r.onic moriitor,ililg of a1p'rn1id probl,ng and 
feeding and hi,ghly sensittive serologica,I detec.lion. 

Besides providing a glimpse of the diversity and ma,gllilitude ,O:f tlh'e prob1ems of 
aphid-borne virus disea·ses in India, a criUca! .ana·\ysis o.f11he kn.own and pntellil1ial 
vector species has been presented, pointing out ithe ga,:,rs in knowledg.e t,o be over­
come in order to evolve sound managemeifil1 stra1eg[es. 

JU'iJTRODUCTltOl'il 

The notoriety of aphids :as vectors of plant viruses has tendrecl to obscure 
the magnitude of their dire<:t damage drue to ifoe.ding. W!hifte crop fosses diue to 
feeding of aphids are caused only when tlhey occur in large numbers, a few indivi­
duals acting as virus vectors may severe1y affect the yie1.d. 

Aphid-transmitted viruses ea11se sever,e crop [osses throughout ,the world. 
infecting numerous economic ,plants iinc1ludin.g cereals, legumes, vegetables, fr,u'it 
trees and ornamentals. The cash value of such losses wm c·er,tafoly add up to 
staggering figures but the estimations would lbe largely fictitious due to the raipidly 
changing money value. lt would be more meaningful ,to :st.ate that virus dfaeases 
affecting potato, sugaTbeet, wheat, Jegumes e,tc, may red1Uce yieild .in terms of 
tons/acre. Citrus tristeza virus accouraited for ithe loss of 7 million orange trees jn 
the state of Sao Paulo, Braz,il. Citrus tristeza virus aiso occurs ~n lnd.ia along 
with many other aphid-borne v,iruses, which w'ill b.e discussed .later. 

The Japanese workers '\V•ere the first to ;provide evidence of the involvement 
of insects in the spr,ead of plant virus toward the beginning of the 20tb century, 
nearly four decades before the tme nature ·Of virusc.s was discovered. Th,ey demon· 
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strated the transmission of rice dwarf disease by two species of leafhoppers. Tne 
first authentic record of an aphid vector was that of Aphis gossypii Glover from 
the U. S. A. in 1916, the virus being cucumber mosaic. Four years later, M.rzus 
pe,rrsicoe (Sulzer) was detected as a vector of potato leaf roll virus in The Nether­
lands. The significant discovery paved the way for intensifying research to prevent 
the so catted "degeneration of potato stocks". The number of vector species and 
the number of viruses transmitted by aphids have since soared. outnumbering all 
other vector groups on both the counts. 

Apart from the numerical superiority, the intricacy and diversity of aph.id­
virus relationships are matchless. ln fact, the classification of vector-virus relation­
ships have grown and developed over the years predominantly on the basis of 
studies on aphid transmission. Thus, we owe our concepts on nonpersistent, 
semi persistent, bimodal and the entire range of dependent transmission to aphids 
and aphid-borne viruses.. 

Knowledge of the Indian aphid fauna has been considerably enhanced 
during the last two decades but very little is known about biology of different 
species under the diverse ecoclimatic conditions of this vast subcontinent. Aphids. 
are abundant in the plains during the winter and spring, but their activity during. 
the other seasons is generally obscure. Unlike aphids under temperate conditions,. 
which prevail in the hills at high altitudes, the problem of the species inhabiting 
1he plains is not to overwinter but tide over the summer. Records of sexual forms. 
of a number of Indian aphids in recent years are restricted to morphological 
descriptions without any information about its significance in overall biology of 
the species. Under Jndian conditions, their reproduction is almost entirely 
parthenogenetic, the females being viviparous, giving birth to females only. This. 
point should be borne in mind while investigating into the aphid oriented problems 
in Indian agriculture. 

In order to tackle aphid--bome vjral proble~. an insight into the vector­
virus relationships is essential along with biology and ecology of the vector 
species. The present paper is intended to draw attention to the same in the 
Indian context. 

VECTOR-PLANT lNTERACTlONS 

Vector~s feeding apparatus and sensory transduction! 

Since the mouthparts are the direct means by which the aphids pierce the 
plant tissue, extract sap and in the process acquire/inoculate the plant viruses, a 
brief discussion of the ultrastructu.ses and their possible functions is pre-requisite 
for proper understanding of the 1ransmission mechanisms_ 

Within eacl"\ mandi.bular style[ is a central or axial 9uct, running from the 
base to th.e tip and contains two dendrites that monitor the substrates present at 
the tip of stylets. Both the mandibular and th.e maxillary stylets. h.ave a seri.es of 
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tooth-like projections which serve 1to anchor the stylets in:to ,the plant tissue d'lJr.ing 
penetration. Pressure of the haemolymph on the walls of the labral and la1biai 
canals may also aid tbe damping and guiding action besides the lab:i1~m. 

7 

The ,preciharhJ1m has a ·small pre.cibaria1l v~·ive whkh appears to act as a 
regulator of Huid tfow into the cibarium as well as a press·.1.u-,e sensit,i,v·e check 
valve, preventing lback-ftow into the styJcts (Mclean and KAnsey 19,84). The 
importance oftbe 1p,r,edharial reg.ion is pa·r,ticularly for the location .ofithe so~caUed 
epipharyngea~ gustato,ry-0rga!n. Fo'llow,i,ng Backus. we p_refer to ,name 'the same 
as precibarial <'her.nosensilfa whiich is ;mo.re appropr,iate. At ,is through these 
chemosensilla that the homopteran.s taste p1Jant chemica:Js and as such they ar,e 
vital for medialirn,g ihost sekctiorn. 

Probing is accompanied by salivation with the formation of .salivary flange 
with the labial tip fi,rst contacts the ,plant surface. Secretion of the salivary 
sheath continues a·s the stylet bundk penetrates betweem cells to pbloem. 
Recently, aphid saliva has been found to possess hem,icellulasc, celhda·se and 
several other polysaccharases, including the wsual d.i.gestiv,e enzymes, whose 
presence and .activity is correlated t·o :spcci1fic host plants (Dreyer and CumpbeH 
1984; Cam,pbC'II .and Dreyer 1985). 

The sensory wm.~duction sys,tem equips aphids to ,dcteeit and analyse 
mcchanical and chemical s,timuli from potential ,h.ost plants. Mos,t aphid s.ensory 
organs used in hosit sele,ctio.n and feeding ar,e .antenna] semilla {Slla,n,iibough ,et al. 
1978 ; Dunn 11978 ; Bromley et al. 1979); 1Jabiat sensi.tla (l]aUingi 1978; Wens1er 
and Filshie I 969) ; intema1 stylet sensilla (Fo.rbes 1966; Wensl)er J 974) ; and 
internal precibariaJ sen:sma (Wensler and F1ilshire .~969). 

Ultrastructura1 studies of the eigh,t ipaircd labi.a,J sen:sma in Brel'icory11e 
brassicae, i ndkate ,ttiait ithese .receptors elec1t both surface contact (,pressure) .alild 
surface profik and .are pro'baibly mecha1nosensitive (Wensler and FHsh.ie 1969 ; 
Wensler 1974 ; Tjallirn.gi I 978). As the insect inserts its :stylets ·into the plant 
tissue, it again senses iboth mechan.ica1J and chemica:t cues. The mechan,ica! 
stimuli are de,te~ted lby ,the ~tylet sensilla. Sensory inne.rv.atfon ,of ma1JJdibuJar 
stylets consist of two groups of sensory ne,uro.ns, each wii,th a short dendrite 
extending into and ending fo base of the sty,let and another dendr1te with lonig 
tubular process extending to ,the dis1ta~ tjp of the mandible. Wensler ,( 1'974) 
proposed that the ·homOipter.an istyl.et organs a:re proprioceptive mechanosensHaa 
and hypothesized tlhait itht.5'e dendrjt,es moni,tor the h1tero-.medfal rnovcmern.t of 
the stylet tips and its direction of penetration. 

Chemorcccption via feeding apparaitus app.ears ,to be Hm,i,ted to predbariaJ 
chemosensillla. Each pa1pma ,is innervated by a number of neur:ons with dendrites 
that end at deifimite por,es to the lumiem of food .canat Consequenitly, these 
sensilla make d·i,rect ~·Oliltac,t with i,ngested food pass,i11g t,brnugh th,e food canal 
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and equip the aphid to select chemical stimuli after the stylets have penctrau;ci 
the plant surface. The relevance of the above information would be evident 
during discussions on the transmission mechanism. 

VECTOR-VIRUS INTERACTlONS 

Two classification systems have been used to describe virus transm1ss1on. 
by aphids. The first one was proposed by Watson and Roberts (1939) who 
grouped them into nonpersistent (NP) and persistent ( P), based on the retention 
of infectivity of the vector following acquisition of virus. 

The NP viruses have the characteristics of being acquired during probes 
as brief as a few seconds and can be transmitted immediately after acquisition. 
through equally brief probes. One very significant feature is the pronounced 
beneficial effect of fasting before acquisition on transmission. The enhanced 
efficiency in transmission was earlier attributed to saliva-free probes. According 
to recent concepts, preacquisition fasting changes the probing behaviour of 
aphids. resulting in brief exploratory probes which are predominantly intra­
cellular. Such direct sap sampling is particularly congenial to NP transmission~ 
Understandably. prolonged acquisition, inoculation access decreases the probability 
of transmission. Infectivity is retained for a short period of time. measurable in 
terms of minutes to hours and is lost with moulting of the vector. A NP virus is. 
not recoverable from the haemolymph and the vector does not become infective 
when the virus is inoculated into the haemolymph. 

The persistent viruses on the other hand. require prolonged periods of 
feeding and longer the feeding, better the chances of acquisition. There is always 
a detectable latent period after acquisition. for the aphid to become infective~ 
lnfectivity is retained much longer, for several days and weeks and often. 
throughout life and is not affected by moulting. The virus is recoverable from 
the haemolymph and the vector becomes infective when purified virus is. 
injected into the haemolymph. 

Semipersistent (SP) viruses (Sylvester 1956) resemble tbe persistent viruses. 
in that they are not acquired during brief probes and preacquisition fasting has 
no beneficial effect on transmission. The probability of transmission increases. 
with increased acquisition feeding. They differ from P viruses in that there is no 
detectable latent period and the infectivity is lost by moulting. As in NP 
viruses, the virus is not recoverable from the haemolymph. Aphids can retain 
SP viruses usually for 1-2 days only. Since the retention time for a given. 
viruse-vector combination can vary greatly, differentiation of the three categoric, 
is sometimes difficult with viruses not precisely fitting into any one category. 

The second and the newer system of grouping plant viruses was proposed by 
Kennedy eta/. (1962). cl..1ssifying viruses as stylet-borne and circulative, replacing. 
NP and J>, respective\y. 'This. classification was based OR, the route ef viru~ 
uansport. 
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The 1term. stylet-borne. gave recogni,tion to tlle findings of Bradley and 
Ganong (1955 a, b) about rendering the vir;uJ.iferous apb'ids .mo,wimliferous by 
treating the stylct tips witlt an1h·iral agents li!ke formaHn ,and UV Irradiatiom. The 
term, circulath·e, refrn, to virus transmhsio.o in which the virus is a:ogufred via t.hc 
maxillary foo:d · c.anal, albsorhed .through tlhe m~dgut wa'II ,to the haemo]y11nJP'.h, 
translocated to the saDjva,ry glands a111d eventually inoculated iint.o plants throiugh 
the virus-laden saliva ejected from 'the saHvary ,canat 

The drawbad: of ·this classifica,tion is tliat it provides no room for SP 
transm1ss1on.. Besides, the very ,term s<tylet-bome tends to convey the impression 
that infection ir, ~aused by mechanical ,contamina,tion and decontamin,a.tion ,of the 
stylet surface. Secondly. tlhe ,adoption ofithis term on fhe 'basis of supposed 
inactivation of the yjruscs on sitylet tips is equivocal as it might also .aif:focit t.r.ans· 

mission by .aHering feeding bc'hav~our of the vector. 

In this ,connection, it should be pointed out that NP or the so ceallcd styl.et· 
borne transmission is a monopoly of t1he aphids and roughly two·lhi,rd of ,the 
aphid transmiitted viruses belong to this category. Expectedly. it has becJII tbc 
most worked ,o·~n .and controversial aspect of t ransmnssion wjtlh various hypotheses 

proposed time to time. 

Although ,the ,term, stylet-borne me1 wide acceptance in'it~a~Dy and readily 
replaced NIP, la,ter findings yidded convincing evidences about short-comi:m:gs of 
the term. 11,n view -of the wide prevalence and ecomomie ;jm;po.rtance of fhe NP 
viruses, the mechanism of t1r.ansmi:ssion requires a <:ritical ana'ly.sis as it has dfa·.ect 
bearing on ,epidemiology and ma1Aagemelilt ofdisea~es caused by such viruses. 

Since it is .mot feeding buit brief probings wre co.ngenfa.t for ·successfu1l acqia·isi­
t ion and ino.cu!lation of NP v,iruses, w.hat ap.hids do curing brief p:r.obes is of 
paramount importam:e ,in order to understand the mecihan,ism of tratlsmisskrn. 
Findings in r,ecent years have adequatdy 1revealed the ,unique superficia1 sa<p 
sampling behavfour of aphids. Even ,cm:ring 1br~ef host selection probes, the 
volumes of plant sap that are ingested (4:80-841! µ.m3), ar,e many t~mes grea,ter U1a:n 
what could be physically :a~oommodait,ed in the .maxillary food ca:m.a.l Jume:n 
(Garret 1973). This host selection hehavfour brings ,the :ingested :sap in contact 
with the precibadal ,chemosensil!a whic'h determine suitabilJity of \tbe plaint .as a 
host. Sap samp1:in:g on vi1rus :affee,1ed pJan1ts. thenefore,, .not only .oom1tam·ioate the 
stylet tips but more so the maxmary food canal and the fo.regut. Subseq1ucnt ·sap 
sampling from hea,lthy plant results ,in comp'Jeli.on ,of tlbe itiransmis.sion :cyde when 
the virus-laden materiaa ingested eara~er, is 1e,gested ,along wi,th freshly drawn sap 
of healthy plant.s. Thus, it is not only the stylet surrface b\uit ithe entire area fr.om 
the stylet tips to tlhe foregut, ,is invo1ved in the trnnsm,ission process, like an 
injection syringe and ,not mere:Jy as an inoculating need1le ~ under.stood earJje,r. 

Recently, usin,g enzym.e-Hnked immuno·sorbent as.say (EUSA), Ger-a eJ ,al, 
(1978) \\ere alblc to de.t,ec,t an aphid transmi!>sib,le s.train -0f ,cucumiber mosaic 
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virus (CMV) associated with viruliferous aphids. No reaction was obtained with 
aphids that had been exposed to a non-transmissible strain of' CMV. The 
researchers suggested aphid transmissibility or nontransmissibility to be deter­
mined by ability or inability respectively, of the virus to attach to the stylets. 
Later experiments (Gera et al. 1979) however, clearly showed EUSA detection 
of CMV to be almost entirely associated with foreguL 

The above discussions clearly show the limitations of the term, '"stylet­
borne .. , and as such the categorisation of aphid transmitted ,·iruses proposed by 
Harris ( 1977) is quite rational. The viruses are first broadly grouped as non­
circulative and circulative. Noncirculative is subdivided into nonpersistent and 
semipersistent, thus providing the latter a berth. The term, circulative repJaces 
persistent since the persistent viruses are invariably circulative. Circulative viruses 
which propagate within the vector are to be termed as circulative propagative~ 

A few notable examples of the different categories of aphid-borne viruses 
which occur in [ndia are : 

No11circulative : 

Nonpersistent : Potato viruse Y, Cucumber mosarc virus, Papaya mosaic­
virus. 

&mipersistent ~ Citrus tristeza virus. 

Circulative ~ Potato leaf roll virus. banana bunchy top, barley ye-llow dwarf 
vi,us. 

With, the bare essentials of aphid-virus relationshi~, we now pass on to tb.e 
viral problems and the vectors in India. 

APHID TRANSMITTED VIRUSES IN INOlt>. 

Aphid transmitted viruses in this country affect a large number of cultivated 

crops, fruit trees, orn.amentals and medicinal plants besides infecting numerous. 
weeds. It is beyond the scope of the present paper to enter into the details of 
the same and only a brief survey of the large body of information will be 
attempted to provide a glimpse of the diversity and magnitude of the problem. 

It must be pointed out in this connection that virus diseases are almost 
always named on the basis of symptoms exhibited by the infected plant. But 
similar symptoms may be expressed by the same plant species due to infection of 
another virus. For example, mosaic symptoms of chilli may be caused by several 
distinct viruses namely, potato virus X (PYX), potato virus Y (PVY). and CM V. 
of which PVX is not aphid transmissible. It is. therefore, necessary to establish. 
the identity of a virus for proper understanding of vect.or-virus relationship~ 
Etiological studies arc badly required for a large num.ber of virus diseases in this. 

country. 
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Among the graminaceoros crops. rjce is totally fr,ee from .any aphid~borne 
virus. Wheat crop ;in fodia .is appa·rently free fro.m many v.irus diseases wh'ich 
affect the crop in the we$t,em worM but barley yellow dwarf virus {BYDV), 
which is poten,tially <lestruc,tive :amil t'he most widespr,ead -0f ·the c,ereal viruses in 
the world, ha~ lon,g been recorded from .In1.1Ha. Since its first :r,ecord from the 
Simla hills (Nagakb and Vashist 1963), the <01xiurr,ence ,of BYDV hs.s 'been 
observed i.n the Kumao:n hms aind a'J,so in the plains of N,orth India .and 
Karnataka. Forhma~ely. no large scale ,epi,phytotic has so fa:r been reponed fir.om 
wheat growin:g belts (!Basu and Niazi 19-86'~. Sugarcane mosaic vJ.rus, wlilk'h also 
infects maize under natural conditions, is ,c,ommoo bu,t :apparently not i111juri<Yus 
1:nough to c,r,eate concern. 

Leguminous crops are :atfocted by a number of aphid·bome v.iroses and 
mosaic symptoms are common1y e.mcoun1te,red on lbeans, cowpea, soybean and 
pea in different parts of the country. Some of'these virnses must be causing 
appreciable damage but tiher,e has !been no study ,on the oYe,raU impact of these 
viruses on yieJd losses in vario.us pa.rts ,of the country. 

As regards viruses of solanaceo,us crops. the potato viruses. p.artfoular'ly 
PVY and potato kaf roH vfrus (Pl.RV) are major constraints to the icult:iv.ati.cm 
of the crop in India as im many other countr,ies. Mosaic of d\Uli is 'Very common 
and is caused by several vfruses whkh indud,e tlhe ,chilH mosaic vfrus. iPVY and 
CMV, all being nonpersi·st·ently tr;ansmiUed lby severai species of a,pbids. While 
the classical tobacco ,mosaic virus .(TMV) has ,no lhomo:pte.ra.n vector, the mosaic 
of tabacco caused by CMV is vectored by apb,ids. 

Mosaic symptoms on v.a:rious icucurhiitaceous crops :a.re enc<Jmnte.ried 
throughout the country whi.ch ;seem to be <eaillsed mainly lby CMV. 

A mosaic disease of rad,ish and Brassica junce.a., ,ca:used by a stra~n of 
turnip mosafo virus, is extremely common hi oche ,e.a:stem lhins and also occurs in 
Uttar Prad.esm amd Delhi. Ou1t of several species or apltiid vectors, Lipaphis ,erysimi 
(Kalt.) was found to be ,the mos,t effikiemt ,(Ahlawat and CihenuDu 1982). 

Of the aph!id-llomc v1iruses of fruit plants, the mosaic of papaya ,is very 
common and widespr,ead. affocting the 1qua1lity and yi,e3d \Considerably_. Citrus 
tristeza virus 1is one of tlh,e major agents caiusi,ng el tr,us decline. Fortunately., the 
severe strain of the virus is ·restrict,ed to ise·veral :a:reas which iis ·~ery e.ff.iciently 
transmitted iby Toxoptera ciJrkidus (Ki,rkaldy). 

The Foorkey or dwarfing d1isease is a serious constraint to di~ cuWva,tion 
of large cardamom,, a vitally important cash crop :j,n d1,e bins of DarjeeHng 
district and :Silkkim. in terms of prevalence and the nal\ure o;f tlamag,e. thjs 
disease is miucb m:ore important than the ClJirke or mosaic strea1k virus of the 
same crop. The laue,r virus ds interesti.ng as it i:s ca,pahle of infecting wheat and 
the common ce,rcal aphids effic)en1tly transmit the virus from 4arge cardamom to 
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wheat and from wheat to wheat (Basu and Raychaudhury 1972). The highly 
prized small cardamom crop in the south is affected by cardamom mosaic virus. 
causing the so called Karte disease. the vector being Pe111a/011ia nigronervosu 
Coquerel. The same aphid also transmits the banana bunchy top virus, a very 
important disease of banana. 

Many other economic plants, including ornamental and medicinal ones, in 
this country are known to be affected by aphid-borne virus diseases which are 
not being discussed for the sake of brevity. 

CRITICAL NOTES ON THE INDIAN APHID VECTORS 

Screening tests to find out the aphid vectors of different virus diseases in 
India, have been restricted to the tribes Aphidini and Macrosiphini with rare 
exceptions. One notable exampk is that of Tetra11eura nigriabdominalis (Sasaki), 
which could transmit Eleusine mosaic (Rao et al. I 965). 

While most viruses have several aphid vectors, banana bunchy top and 
Foorkey of large cardamom arc so far known to be transmitted by single vector 
species. 

A strong bias for species like Myzus persiC'ae (Sulzer) and Aphis gossJJJii 
Glover is quite evident which is understandably due to their highly polyphagous 
nature. In transmission trials, aphid species have often been found to infect 
nonhosts with noncirculative viruses, not only nonpcrsisten t ones but also a 
semipersistent virus. The transmission of mosaic streak of large cardamom by 
Braclzycaudus helicltrysi (Kaltenbach) ; broad bean mosaic by Macrosiphonie/la 
sa11bor11i (Gillette) ; papaya mosaic by Urofeucon so11c/1i (L) ; radish mosaic by 
Rhopalosiphum maidis (Fitch), Schizaphis graminum (Rondani). Toxoptera odinae 
(v. d. G.) and T. citricidus (Kirkaldy) ; and the transmission of citrus tristeza by 
Uroleucon (Uromelan) jaceae (L.) are some example of this kind. 

Some aphids which are well known as h~ghly efficients vectors in the 
temperate countries, like Aulacortlzum solani (Kaltenbach), Neomyzus circumflexus: 
(Bckt.), Macrosiphum euplw;biae (Thomas) and Myzus ornatus Laing, do occur in 
India but seem to be restricted to the hills. The vector problems in the hills 
would naturally be altogether different from those in the plains. 

Intensive studies by the first author over the years on the biology and 
ecology of some important vectors, strongly indicate that the importance of a 
few aphids, particularly M. persicae, has been overestimated. The notoriety of 
the species as an extremely efficient and the most prolific vector of plant viruses is 
undeniable which accounts for its inclusion in almost all screening tests to 
determine Yector species involved in transmission of a virus. The findings of 
such experiments have resulted in an ever increasing list of plant viruses to be 
vectored by M. persitae. But the validity of such experimental findings in term~ 
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of actual involvement of the aphid under field conditions generally goes 
unconfirmed. The bias for such a few highly notorious vectors has apparently 
accounted for ignoring c;orne aphids which may be the real culprits under natural 
conditions during_ certain sea,;on\. 

The situation seem~ to have arisen due to lack of consideration of two 
very vital issues, firstly the phenology of the vectors and secondly, the basic 
mechanism, of nonpersistent transmission. Findings of the first author adequately 
revealed a number of important viruses, particularly those belonging to potyvirus 
and cucumovirus groups, to be prevalent in the fields when M. persicae was 
extremely scarce or not traceable at all. In fact. M. persicae is active in the 
plains for barely 4-5 months and as such other aphids must be involved and have 
to be screened and documented. It seems worthwhile to refer in this connection 
the pioneering studies on the epidemiology of the potato aphids in West Bengal 
by Banerjee and Basu ( 1956). Their findings clearly showed the prevalence of 
M. persicae on potato near Calcutta throughout the growing season of the crop, 
but A. gossypii was much more numerous then ,i,/. persicae. The object of the 
discussion is not to undermine the importance of M. persicae but just to point 
out that the formidable records of the species should not divert attention and 
leave other aphids out of consideration. 

Aphis gossypii is perhaps the commonest aphid in this country and its 
importance as vector is enhanced by its occurrence throughout the year. 
Aphis craccivora Koch is common enough to deserve more attention as a vector. 
Very little is known about the role of Aphis fabae complex in this country as is 
also the case with Aphis citrico/a v. d. G .. Hysteroneura setariae (Thomas) has 
remained neglected and its potentiality as a vector has not been studied and the 
same holds true for several other species. 

The best way to keep track of the potential vectors is to monitor the 
aerial populations of aphids through out the year through the use of traps. The 
trap data would not only reveal the relative prevalence of the different aphids at 
different times of the year but would also help in determining the involvement 
of a species in field spread of a virus. lt would however, require a background 
in aphid identification and correct indentification of the vector is essential to 
initiate investigations on vector·borne diseases. If a species is wrongly implicated 
as vector of a virus, it is bound to mislead future workers, i:esulting in confusions 
and consequent lack of direction to arrive at the truth. The Foorkey disease of 
large cardamom for instance, had been reported to be transmitted by the banana 
aphid, P. 11igronen•osa (Vasudeva 1956 ; Varma and Capoor 1958) but not even 
a single plant could beinfected through the aphid during subsequent transmission 
tests with hundreds of plants. Ultimately. Micromyzus kalimpongensis Basu was 
found out to be the vector (Basu and Ganguly 1968) and this valuable finding paved 
the way for screening large cardamom varieties for resistance against Foorkey. 

' 
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Vector-virus rcfation5hip m1<lic'- have to be adequat,efy ,ba,.iked ,up by 
vector biology and ecology to devise ways and mcm1 1s ito curb losses due to viru.; 
d•seases. The vahte of such informa,tiOJil will be evjdent from the su1x·,ess of thc­
seed plot techniq,ue to .raise disease-free seed potatoes. Years of survey, carried 

out mainly at Patna and falandlbar statfons of the Cen,traJ Potato Research 
Institute (CPRI), S_im1ta, 'provided valuable infoirm:altion on \lh,e ;seasonalJ incidence 
of M. persicae whkh ,enabfod ,to deterimioe a consist,cnt1ly vector-free pe,riod 10 

raise the crop in th,e 
1
platns {]Plllsh'.kamatlh 1976). SimHar stud,ies are 11equired for 

other important species of ap:h_i,ds w.bfo1h ;unfortunately. has rema,ined a neglect.eel 
ti.eld in thi."1 uountiry as mentioned earlier .. 

MA.INAGEMENT Of APHlD-IBORNE D,ISEASES 

Mol-ot approaches to control aire a_imed at eradicating of altering on,c or 
more of the pfimary partic,ipalllts in the transmission proc,ess ,(Vector, virus and 
host plant) or at preventing their coming together .. Breeding pilants for immunity~ 
resistance or tokra1nc,e to virus ,infections has proven ,etfoc·ti\'e in a number of 
cases where a particu,\ar crop is threatened exclusively or pfr1narily by a single 
virus. 

Knowkdge of vjrus·vecrto1r relation~h;ip is essemial to dcv,i'.'.C :s1uita,bli:- measltr,es 
against vector·bome diseases. For exampk. ·i,t has already been .made dear that 

transmission of NP v,iruses does not require feeding by the a;ph,ids and just brief 
probes ar,e enough for transmission. Due to the behaviour of ,explo.ra1tory 
probings and nondiscriminatory aHghtm,en,t of w,inged aphids during d~sipersnt 
aphids may be his,trumental fo viirus sp,rcad to inonhosts. Search for potemfral 
vectors in s1Uch L-ases slho.uld therefor.e, not remain 1Jimi,ted 1to :aphid species 
colonising a pa11tieular plant ·species. Such da'ta should be adequately back,cd up 
by field observatfons to ascertain the extl!,nt of ,inv·,olvemcnt of a spe~ies as a 
vector in an area at tHff:erent times of ,the year. Species which it:minsmit a virus 
very efficiently uinder exper~mental c.ondit1ions may not neces~ar,ily be mo£>t 
important nat1Ural vector aind some other species may toft.1pensiat,e its relative 
inefficiency by being mo,re nu;n1,e1fous and or more active. The 'bias for few sud\ 
species is 'likely to obscur·e t,be vi:sion and the s,pecies whicli are reaJly ,involved 
may be left oui of ,considerat~on. 

lnsecticides;. · par.ticularly ·,the systcmk ones; can sometimes efificiently 
control the spread of cireu11'a,tive viruses because lorng acqu;isit,on and inoculation 
feedings :are required for ltransmissiom. On the other hand. pesticides hardly 
affect the ·spread of NP vfr:uses and may ratbeiT agg,r.avate the s~1tualion by 
enhancing v,ect,or management .:md more ·sap sampling .. 

M~ner.al and vegiern.bk oils and milk Ii pids rn~ght inhibi1t NP tnmsmi~sion 
by modifying it'he probing and ifced~ng bi.:•h:aviour respon!>i.bte for ,transmiission" 
There tlte phys.ico aud ekctrochemicaJ properties m~ght insulate the sc,nsory 
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transduction system of aphids reeding ap,parat1us and inhibit $.ap sampling 
( Simmons et al. I 977~. 

The inonchiemica~ methods of control arc becoming incre:asingily popu1ar due 
to limitations of peS'ticides i,, preve~,tingdisease sprea,d, growing pwbiem .of ap.hjd 
resistance and reo.ent awareness of ithe pollution problems. The co:nt1J1.ol of ,plant 
virus disease iby cultural ,practices :,snot new. As a .matter of fact, with tibe excep­
tion of insectic.idal :applicaitio:111s to reduce .aphid populat,ion:s and ,tb.e ,use <>f 
herbicides to remove weeds as virus sources, the nonchemfoa1l meit,bods have 
remained the b:ac'klbone for curbing-borne diseases. The use ,of ddsease-f:ree ·seeds 
and tubers; rem<w.al of weeds, other volunteer crops aod crop r.esidilles; vecitor 
avoidance by c.rop isolation: gro\\ing barrier crops: use of reiflectiv,e surfa-ccs; 
manipulating plant distribution. density and field size: suitable adjus,tment of 
planting and harv,esting dates and breeding resistant cuttJva.rs ar,e itbe major 
approaches in ~ul,tural control. 

In lndia. very useful work has be,en done iby Central Potato Riesearc-h 
Institute (CPRf), 'Simla, by developing "Seed-plot technique" to produce disease­
free potato st,oc-ks in North Indian plains during .apliiirl free pe.riod from October 
to Decembeir (Pushkarnatlh 1976). The pltmting s!bo:uld be do:ne by the ·ffirst weeik 
of October in tbe north-wes,tem plains and somewhat la,ter in the eastern plains, 
using disease-free seed mater,iaJ. 'fhe haulms are ,cut by the ,first week of Januairy 
before the advent of adeqimte number of vector .aphids. Jhe t,ube,rs are harvested 
within a month afae,r cd,elnm1mfr1g. The adoption of this technique has enabled 
the CPRJ to contr,ibute sulbstno'tia:U_y to the growing demands for disease-free seed 
potato tubers in this vast cmmtry. 

ln order to preven,t virus spread by aphids, 1intiegratred pro,gra:mmes hav,e to 
be developed based on an understanding ,of the 'biology amd p:he.nology ,of tihe 
vectors and means of perpetuat,ion of the viruses, adopting ,cultmal contro'I 
measures and minimum applicat,ion of the prope,r pcMicadaD form,uJa1tions ,at ca'I'e­
fully chosen t;imes. 
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NATURAL FOOD RANGE AND FEEDING HABITS OF 
APHIDOPHAGOUS INSECTS IN NORTH EAST INDIA 

BASANT K. AGARWALA , SHAMPA DAS AND A. K. BHAUMIK 

DEPARTMENT OF LIFE SCJENCE, TRIPURA UNIVERSITY, AOARTALA 799 004, !NOIA 

SUMMARY 

Natural food range of aphidophagous insects may include aphid and non-aphid 
foods. All the acceptable aphid foods may not be essential food. Non-aphid 
food may be other insects or food of plant origin. The common pest aphids have 
a nearly similar association of aphidophagous insects. 

INTRODUCTION 

The prey-predator relations, at least in India for aphidophagous insects, 
have mostly been studied by observing what the aphidophagous insects, happen 
to be eating at any particular point of time, sometimes only by noting the 
occurrence of predator and prey together on the same plant (Agarwala and 
Ghosh 1987) and, therefore, reliability of the list of food of predators of aphids 
so far recorded from India (till 1984) and summarised in Ghorpade (1981); 
Agarwala et al. (1984) and Agarwala and Ghosh, op t:it. is subject to question. It 
has been our experience that only a few species of Coccinellidae, Syrphidae and 
rarely Cecidomyiidae are the potential predators of aphids in North East India 
and, therefore, it is necessary to establish their natural food range in order to 
understand the biology and their potency as biocontrol agents. 

The natural food range of aphidophagous insects may include aphid and 
non-aphid food. It is not uncommon among the apbidophagous insects, 
particularly coi::c inellids, to feed on alternate or substitute foods when preferred 
or essential foods are scarce or not adequately available (Hukusima and ltoh 
I 976) and, therefore, in ascertaining the natural food range the changing habitats 
of the predator and its feeding habit is to be kept notice of. 

This paper present the first sequence of a serial studies and embodies 
natural food range and feeding habits of 4 species of Coccinellidae, 9 of Syrphidae 
and I species of Cecidomyiidae, all being recognised as potential aph idophagous 
insects (to be established in papers elsewhere). In the following pages aphid 
names have not been suffixed by their authors. These may be found in Eastop 
and Hille Ris Lambers (1976). 
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MAirlEIRI.AILS AND MIETHODS 

The c1assica~ method of ascertaining tlhe .natura~ food range of a predator 
is to examine the gut contents (fore:gut) and to compare the prey remnants within 
the whole specimen of ,insects or othejr food from tbe same community or 
habitat (Putman 1964). The same mctihod was employed in tbiis study. For 
this purpose .ap'hi,cls and aphidopihagous insects we,11e collected p.eriodica[Jly ·.firom 
randomly sejected crop :a:nd non.crop habitats and e:xam,ined for their gut 
contents. fo non-aplhid seasons, aiphidophagous :insects we.r,e searcIJed in 
associated habj,tats and ob9erved for their ·foedh1,g habit. 

RESUU"S 

COCCINELUDAE 

l. CoccincUa sept,e1npuncfaita L. 
(a) Accepted Aphid Food - Aplrisfiibae. A. gossypii, A. nerii, Bnaclwcaud11s 

kelichrysi, Brevicoryne brassicae, Cinara sp., 
Hyadaphis coriandri, Lipapflis ery:simi, 
Macros.ip.lwm rosaeiformis., M. rcsae. 

(b) Non-Aph~d iFood - Not found. 
(c) Common Aphid Food - A. gossypii on cucumbers, L. erysimi on cruci­

Cel'ous c.rops, A. 11erii on Calorropis procera. 

Feediug Habit : Adults and farvae of this lady 'beetle foed actively when 
the prey density of L. erysimi. A. fossypii and A. nerii and other ap!h:id are big'h 
on their respect ive hosts. in the plains and lbigh la.nds in No.rth East India, 'the 
adults and larV".a:e .of this coccinellid are qui,te com mom in the crropping season but 
rare to notice in no.n-cropp,ing periods. Perhaps thie fast -0f adults disp:e!'se ;to 
far areas in &ea:rch of suitable food .and habitat. In ,the ih'i11ls .• ithe adults hibernate 
in soil or subsoil! surfaces d1:11ring winter mcm,ths amd become ac,tive in the spr.ing. 

2. Coccinella ,tr.ansv~rsalis (Thunberg) 
(a) Accepted Aphid F,ood - Aphis cracch'ora, A. gossypii. L. t'rfa'Simi, Macr.o-

-'Viphouiella kalimpongen.ris, M. rosaeifortni'!I. 
(b) Non-Aphid Food ·- Non,e found. 
(c) Common Aph,id Food - A. craccil'ora. L. er,-simi. 

Feeding Habit : The adults and !Jana,c essentially feed on a,pM,ds when ,tihcsc 
are available. In absence of a,phid food, adutts rest on shed ,tr,ees and foed on 
some substitutive food which cou'ld not be recognised. Reprod,uctivc activi,ty is 
usually restricted to the i})er~od of aphid incide,nce only. 

3. Mcnochihas s~xmacufait'Us {F.} 

(a) Accepted Aphid f'ood - Aphis dtricola, A. cracc.frora, A. gossypii, A. nerii, 
Cerw1phis sd1omeniae, G.r.eenfrfeioida .:eyloniae, 
fl. roriandri, L. erysimi, lll/. ka!impmtg:ensis, 
M elanaphi s sacchari, Tinoco Ills k a/Ja,waluok alani. 
Toxoptera auramii, Uroleuco11 sonchi. 
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(b) Non-Aphiid Food - Unidentified scales, mealy ibugs, whiitc .flfo:is and 
own eggs. 

(c) Common Aphid Food - A. cracelvora cm beans, A.t>itricolaonlherbaceous 
weeds, A. nerii, l. erxsimi. 

Feeding Ha&it : Ta1is :species feeds prefe·raibUy on aphids when these ar.e 
available fa1 abundance ; in the abse.nce of .a,ph3ds. adu1lls swiitc1t oin to f7eed in 1the 
colonies of sca,les, mealy bu:gs, w.hit,e ni,es muJ ·soime otber lhosts. If nothing .is 
available, then th.ei.r own e,ggs :a1re cate,n. ' 
4. M i.c;r:,aspis ,.dij$eo1o:r ( F.) 

(a) A,ocept,ed Aplhid lf,ood - Aphis .c.iJricola, A. ,cracci,vora, L. erysimi. 

(b) Non-Aphid Food • - Pornens of Ageratum conyzoides, Bra-ssica campes-
tris, Core/torus capsularis, Cy perus :sp., Ecltino­
'Cltloa spp .. Cl,ilomenes odorata, Or.rza sariva. 

(c) Common Aphid Food -- A. £'raccivora .• A. citricola. 
Feeding lifabit : The adults ·alithough feed ·Olil L. erysimi., fail to <levdop ·on 

this aphid and do not atta·iri .reproductive matudty. Al,) the a1J,ternat,ive or non­
aphid foods are eaten by adults alone for its mai:ntenaince. Non-aphid season is 
passed off as inactive adu~ts without :any oviposition. 

CECIOOMYHDAE 

Mor:tobrt.'rn:it1 T1i:s!hilk,e-sh.e11s~s Grover 

Larva - A. c.i1ricola 011 Cllilom.enes ,odorara and A. eraxfrora on beans. 

Adults - Nectar .of 'fo,erbaceous weeds. 

Feeding Habit : Larvae excilusively feed oin aphids. lt usuaUy .auack:s its 
prey by piercing 'leg joint or :some .otlhe,r body-joi111t·s. It seems tha,t a toxin is 
injected which paralyses tlbe ajplh,id as a,ph'ids alJ'ie rapidly ll'ntmobHi'Sed ,once tfacy 
have been attacked. Once the ,prey has lbeen :seize'<! and .iiJlllmobilised, the 1Jarva 
settles to feed by ex-tra:c;t;ng \the body fl1uids. 1t takes a few hours. The 
shrivelled aphids. that have 'been at·tac'k,ed in tihi·s way r.ema'.in attached t,o the 
plants. 

SYRPHJDAE 

1. Allo;g,ra1,t:a jav,a,na {Wiedmann) 
(a) Accepted Apth'id Food - Acrr1J10siplzon pisum. A. c.rocciJ•ora, G. ceyloniae, 

.H. ,coria11dri. L. erysimi. T. ,aurcmtii. 
(b) Common Aph,id Fo:od - A. cracch>ot7a, L. errsimi. 

2. Betasyrpbus isaad (Bhatia) 
(a) Aoce,pted Aph,id f'ood -- A. craccfrora, A.jabae, H. cor.iandri, .L. er;isimi. 

M. ka.limpongensis.1i!. rosae. V. sontlti. 
(b) Commo111 Aphid !Food - L. eryslmi. 

3. Betasyrphus ser1tri·us (Wkdmann) 
(a) Accept,ed Aphid Food - Aphi.s longisetosa, L. erysimi, .U. so11clli. 
(b) Common Aphid f ,ood - L. "')'Simi. 
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4. Dideopsis ac,grota (F.) 

(a) Accepted Aphid Food - A. cracci11ora, A. dtriccla, L. erysimi. 

(b) Common Aphid f ,ood - A. ei.trico}a. 
S. Episyrp'hu.s' aUe.rm1ns i(Macquarf) 

(a) Acce1ptcd Aphid Food - A. go,ssypii, H. coriamiri, L. erysim'i. 
(b) Common Aphid Food - A. gossypii, L. erysimi. 

6. Episyrp.hus ba~tcafos (De Geer) 

(a) Accepted Aph,id Food - A. craccivora, A. gossypii, L. erysfmi, My:z.us 
dyc<>i. 

(b) Common Aphid Food - A. gossypii, l. erysimi. 
7. lschiodon scutea:Iar.is (F.) 

(a) Accepted Aphid Food - A. citricola, A. cr.acci,1•ora, A. goss,vpii, L. erysimi. 
G. ceylonaiae, T. ,mrantii, T. kahawaluokalani. 

(b) Common Aphid Fl)Od - A. citricola, A. craccfrora, A. gossypii, L. erysimi, 
T. aurantii. 

8. l\lacrosyr,phtis Nnfrator (\-Viedmann) 
(a) Ac('cptcd Aphid Food - A. dlrico/a, A. craccivora, A. fabae, A. pisum, 

A. !!,oss,rpii, Bre~·icorym! bras.sicae, Ceratovaeuna 
sifreJtrii. G. cey/oniae, L. erJsimi, T. auramii. 

(b) Common Aphi,d Food - A. craccfrora, L. erys;mi. 

9. Paragus re-r,cnatu:s (Thomson) 
(a) Accepted Aphid Food - A. citricola, A.craccii•ora. A.go.ssypii. L. erysimi, 

T. aura,.,m. 

(b) Common Aph,id Food - A. dtrirola, A. craccivora. 

Feeding Habif ilt Syrp.'iid Predators ,of Aphids: Larvae or aU tlh.e aforesa~d 
species exclusively feed on ap1hi.ds and were .mos-t acfrve .at the heaviest aphid 
infestation on tree), shrubs ,or ber1bs. Most of the syr,phid predators seem to be 
oligo- or po,lyvoltine species with adu11ts shi.fting from one feeding site to anothc'r. 
While the aduJt:s, for tbemse1lves depend on nectar and po1ler:, of the flowering 
plants in their rcs,pective hab,itats, 'these ·oviposit essentially jn .a'phid ,co1onics. 

Dl.SCUSSJO'N 

Appa.remit)y, from the foregone resuh.s, it would app.e,ar that tbc potcn·tial 
apbidophagous ~nsects in North 'East lnd1a ,exhibit polyphagy .and fo:ed on widely 
related aphid specie~. Most of t!he ,r,c<.-o.rd.ed aphid prey ar,e common to manv of 
the aphidophagous insects. However, a true food ire1atiom may not be really so 
flexible and ove.rlapiPing. H lha:s !been found \that many of these JP.r,edators have 
"essential" and "non-essential" or a\itemaitive foods a-nd essential toods ,of an.Y 
two or more species of aphidophagous insects sendom show 'Same preference at 
any given iti,me (to be piul:>l,ished ,elsewhere) ; a11 essential food is one which 
allows full development of the predator, both of larvae aind ,ovaries ( Hodek 1973). 
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Thus, the natural food range may not be an indicator of predator's true food 
relations, nonetheless the acceptability of a wider range of food by these predators 
is an act of adaptation to utilise the available food resources, when essential 
foods are scarce or not available. 
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SUMMARY 

Nine varieties of rapeseed and Mustard viz, Ys-Pb-24, Ys-B-9, Yss-8 of yellow 
sarson group, BSH- 1, BS-113, Pusa Kalyani of brown sarson group, Sangam of 
toria group RH-30 and Pusa bold of raya group, were tested for aphid incidence 
and yield by sowing their seed at 10 days interval on 5th Oct., 15th Oct., 25th Oct., 
5th Nov. and 15th Nov. during 1978 -79 and 1979-80 crop season. The experiments 
were conducted at the farm of Indian Agricultural Research Institute, New Delhi. 
It was found that delayed sowings eKposed the crop to a higher aphid infestation. 
Crop sown by the middle of October escaped the severity of aphid attack since the 
peak infestation is reached after the crucial growing and flowering period is over 
resulting in higher yield irrespective of varietal differences. 

INTRODUCTION 

Rapseed and mustard are second important oilseed crops grown in the 
country. These are prone to the attack of a number of insect pests (Rai J 976) 
amongst which mustard aphid, Lipaphis erysimi (Kalt.) is the most serious pest 
and a limiting factor in the realization of full yield potential of a genotype. A 
number of insecticides are recommended for its control. However, cultural 
control of the pest is another important component of an integrated pest 
management strategy in order to minimize the pest menace and the hazards 
accruing from insecticidal control. The present investigations were therefore 
taken up to find out the response of a few genotypes of Brassica cultivars sown 
on different dates to aphid infestation vis-a-vis yield. 

MATERIALS AND METHODS 

The investigations were carried out at the experimental farm of the lndian, 
Agricultural Research Institute, New Delhi for two consequtive years, 1978-79 
and 1979-80. The experiments were conducted in a split-plot design, replicated 
thrice. Nine varieties viz., Ys-Pb-24, Ys-B-9, Y ss-8 (Brassica campestris var. 
yellow sarson), BSH-1. BS-113, Pusa Kalyani (B. campestris var. brown sarson), 
Sangam (B. campestris var. toria) RH-30 and Pusa bold (B.juncea, var. raya) 
constituted the main treatments and five dates sowings i.e., 5th Cct. (D1), 

15th Oct. (D2). 25th Oct. (D:i), 5th Nov. (D~) and J Sth Nov. (D;;). the sub-
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treatments. Each sub-treatment consisted of a plot size of 1 ·8 m x 3·0 m with 
three rows 60 cm apart. Plant to plant distance was kept at 25 cm. Recommended 
agronomic practices were followed in raising the crop. Aphid incidence on each 
crop variety in each date of sowing was recorded on 12 plants. 4 from each row 
in terms of aphid infestations index. (Prasad and Phadke 1980). Such observa­
tions were taken on every 60, 80, 100 and 120 days after each sowing date or till 
the aphids appeared on the crop since in last three sowings dates (D3 -D5) no 
aphids were seen after 120 days. 

RESULTS AND DISCUSSION 

The results on aphid incidence for both the years are given in Tables I 
and 2. The tables show aphid incidence on the crop varieties at the same crop 
age in different sowings. The data show that with the delay in sowings, there 
was a higher aphid infestation on all the varieties. Amongs the varieties; aphid 
infestation index was relatively more on yellow sarson and toria varieties than on 
brown sarson and raya varieties. The differences in aphid infestation between 
the dates and between the varieties were significant except at J 20 days. Aphid 
infestatiori between the first two sowing dates i.e. D1 and D 2 was not significant, 
though there were significant differences in aphid jnfestation between the 
varieties. The results further show that peak infestation in D1 and D 2 is reached 
after 120 days, in D3 and D4 after 100 days and in D,, afcer only 80 days of crop 
age. This shows that delayed sowings made the plants to suffer from higher 
injury at a younger crop stage. 

This effect is further seen on the basis of seed yield obtained in each 
variety, when sown on different dates (Table 3). It is found that, in both the 
years, maximum yield was obtained from six varieties in D2 and a further delay 
resulted in its decline. Only two varieties i.e. Ys-Pb-24 and Ys-B-9 of yellow 
sarson and sangam of toria group gave maximum yield in D1 in both the years. 
The differences in yield were found to be significant between dates of sowings, 
varieties and their interaction. High seed yield obcained in earlier sowing dates 
(D1 and D2) suggests that early sown crop escaped severity of aphid onslaught 
at its crucial period of flowering, since peak infestation is reached by the time 
flowering is over and most of the pods have been formed. With the delay in 
sowing date, growing stage and flowering period coincided with the peak period 
of infestation resulting in yield decline (Bhattacharjee 1961 ; Tripathi and 
Singh 1969 ; Kundu and Pant I 967, 1968 ; Singh et al. 1984). The results, thus, 
show that irrespective of the variety, sowing should be done by the middle of 
October to minimize the aphid attack and obtain maximum yield. However, 
the three varieties, particularly sangam of toria group should be tested further for 
its response, if sown still earlier. · 



TABLE I. Mean aphid infestation index in relation to crop age in different dates or sowings 1978-79. 

CROP AGE (DA VS) 

60 80 

SI.No. Variety Di n, o, n, D, Mean Di o, D, D, D, Mean 

J. Ys-Pb-24 26·0 15-7 3S•3 32'7 44·3 30·8 29·0 46·0 34·3 34•3 S8·3 43·8 
2. Ys-B-9 30·0 21•3 26·3 29·3 32·0 27-8 41·0 35'3 31·0 33·0 52-3 38·5 g 
3. Yss-8 9·0 9·7 21-7 24·3 50·7 23·1 13·7 23·7 30·0 36·7 59·7 17·9 .., ,,., 
4. BSH-1 16·0 9-0 16·3 19·3 24·0 9·4 19·3 25·7 21-7 33-7 • 44·3 28·9 

(") 
-l 

s. BS--JJ3 11·0 7'7 13'3 16·0 23·0 14·2 22'7 19·7 17'3 28·3 34·7 24·5 0 .,., 
6. Pusa Katyani s,J 6·7 13•7 14·0 27-3 13'4 16•0 22·0 17-3 29·7 33·0 23·6 

IS 7. Sangam 29·7 19·0 30·3 27.7 31·3 27-6 48·3 36·7 41·3 38·7 49•0 42-8 
~ 8. RH- 30 11-7 n 14·3 18·7 22·0 14'8 21·0 21·0 23-3 30·0 31·0 25'3 z 

9. Pusa bold 9·7 11·0 ,n 19·0 25·7 tH 27'7 25·0 22-3 33·3 34·0 28·5 C> 

0 
Mean J6·S 11'9 lO·S 22-3 31•5 19·7 26•5 28·3 28-4 32·8 4]·0 30·4 > -l 

m 
CD at 5"/o for Oates (0) 4·17 4·04 0 

,, Varieties (V)3•12 4·S4 z 
" > 
" 

,, D YV 6•98 9·99 -a 
:i: 

100 120 a 
SI.No. Variety Di 0, ». D, Mean D1 ». Mean z 

(") 

J. Ys-Pb-24 39-0 SH 52·3 60-0 51·4 54•0 60·0 ,1·0 
a 
"' 2. Ys-B-9 42•7 51·3 52-3 60·0 51·6 54•7 56·3 SS·S 1-3 
"' 3. Yss-8 42·7 sn 56·3 59·3 52'9 47-7 58·3 53·0 > 4. BSH-1 33-7 37-7 38·7 39•7 3N 40·3 40·3 40·3 :z: 
0 s. BS-113 33·3 37-7 39•7 41·0 37·9 35-3 42'7 39·0 -< 6. Pusa Kalyani 33·3 35'3 35-3 37-7 35-4 34·3 37·3 35-8 ;; 

7. Sangam 58·0 58·0 60•0 t"' sn 58-7 58-7 600 59-4 Cl 
8. RH-30 27·0 37-7 35-7 37·3 34·4 35'7 38-3 37·0 
9. Pusa bold 31'7 39·0 37'7 39·0 36·8 32-3 42-3 37'3 

Mean 37·9 44·9 48·2 44·8 44·0 43-7 48·4 46·0 
CD at 5"/o for Dates (D) MO N.S • .. ., Varieties (V) 2·99 4·J2 .. ,,DxV 5·99 N.S. 

N v, 
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TABLE 2. Mean aphid infestation index in relation to crop age in different dates of sowings 1979-80. 
N 

CROP AGE (DAYS) 
Q'I 

60 80 

SI.No. Variety D1 o. Da o, o, Mean D1 Da Da o, 05 Mean 

J. Ys-Pb-24 16·7 31·0 43·0 34·0 44•7 33-9 25-3 S4·0 44·3 SJoO 53·0 45·0 
2. Ys-B-9 18·3 30·3 38·7 33·0 4M 32·4 36·7 43·0 47·0 46•3 53·7 45·3 
3. Yss-·8 J4·7 30·7 43·0 23-7 41-3 30·7 32·3 52·0 48·3 39·7 51·0 44-7 
4. BSH-1 12·3 21·0 26·7 25·3 31·3 23·3 26·7 36-0 36·3 31·3 36·0 33-3 
5. BS-113 ) t-7 14'3 26·0 20·3 27-7 20·0 28·0 33·2 34·7 33·7 37·3 33-4 
6. Pusa Kalyani 12'7 14·0 25·0 17-3 28·0 19-4 27-3 33-7 33·3 32·0 37·3 32'7 
7. Sangam 25·7 35·3 43·7 36·0 37'7 35·9 50·0 53·7 47·0 51-7 56·3 51-7 
8. RH-30 JO·O J7·0 25·3 19·3 27·0 19·7 2J·O 32·3 33·7 28·7 33•7 29·8 
9. Pusa bold 13-0 16·3 32-3 23·0 34·3 23-8 28·7 35·7 35·7 36·7 39·0 35· 1 

Mean 15· I 23-3 33'7 25·8 34·9 26•6 30•7 41·5 39·6 39·2 44·2 39·4 ~ 
> 
t:1 

C.D. at 5% for Dates (D) 5·31 7•24 ~ 
r,, 

" ,, Varieties(V) 3·83 3·01 > 
,, DxY N.S. 6·75 z .. 0 

100 120 
;g 
> 

SI.No. Variety Di Dt Ds n, 
V) 

Mean D1 D~ Mean > 

" Ys-Pb-24 49·3 52-3 56·7 52·0 52·6 58·3 -1. 59•7 59·0 
2. Ys-B-9 40·7 38·3 38·3 35·3 38·1 5J·3 49·0 50·2 
3. Yss-8 24·3 38·0 40·7 49·7 38·2 39·3 41·0 40·2 
4. BSH-1 24•3 29·0 31·0 36'0 30· I 40·3 36·3 38·3 
5, BS-113 26·3 28·0 31·0 34·0 29·3 36·0 28·0 32·0 
6. Pusa Kalyani 23·3 33·0 32-3 34·3 30·7 34·7 29·3 32·0 
7. Sangam 49·3 50·3 53·3 52-3 51·3 57-3 60·0 58·7 
8. RH-30 31·0 32·0 35·0 35·0 33'3 36-0 29·7 32-8 
9. Pusa bold 34·0 31'3 31·3 32·7 32-3 36·0 27·0 3J·5 

Mean 33-6 36·9 38·8 40·2 37-4 43·3 40·0 41•6 
C.P. at 5% for Dates (D) 2-28 N.S . 

" 
., Varieties (V)S·20 2•09 .. ,, DxY N.S. N.S . 



TABLE 3. Mean yield Q/ha from the different varieties of rapeseed and mustard. 

Yield Q/ha 

1978-79 1979-80 .,, .., 
Dates of Sowing Dates or Sowing 

.., 
m 
("') 

SI.No. Variety D1 I>2 D3 Di D:; Mean D, D2 Ds o, Ds Mean ..... 
0 .., 

J. Ys-Pb-24 6· t S·O 3-9 1-7 1 • 1 3-6 3· I 2'2 l'2 O·S 0·3 J·S 
v, 

~ 
2. Ys-B-9 4•3 n 4·3 3'8 0·6 3·3 2'6 1·9 t·O 0·3 0·2 1-1 z 

C) 

v 
3. Yss-8 n 4·6 H 0·8 0·4 2-3 J·I N 2·1 t· I 0·3 2·0 > ..... 

"' 
4. BSH-1 6·5 6·9 6·2 7·0 1-8 S·7 4·7 6·0 4·7 2-8 0·9 3-9 0 

z 
> 

s. BS- 113 15·0 17· I JH 13·9 5·9 IJ·I I 1·3 12'4 8·o 4·1 1'4 N 
"11 :z: s 

6. Pusa Kalyani 13'3 JS·S 13·7 13· J 9·0 12'9 I 1-1 12'3 9·1 4·S 0·8 7•6 -z 
0 

7. Sangam S·2 J·I 2·6 n 1·3 3·0 2-9 N J·S 0·6 o·o J·S s 
~ 
(') 

8. RH-30 10·4 16-0 14·1 14·5 8·4 12·7 JS·o 21'2 15-4 9·0 2·3 JJ-2 "' > 
9. Pusa bold 9·0 )7•7 J4•2 13'3 6·4 12· 1 14·3 15·1 JO·J 4'7 2·0 9·3 

z 
l:;1 

::: 
Mean 8• l 9·9 8·4 7•9 3·9 7-6 7·9 8·6 S·6 3-1 

"' t'"' 
0·9 S·3 t:I 

C.D. 5% for Dates (D) 0·61 MS .. .. Varieties (V) 1-72 1·SS .. ,. DxV 3-82 3'54 
t,..) 
~ 
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CHROMOSOMAL STUDIES IN FOUR SPECIES OF INDIAN APHIDS 

(HOMOPTERA ~ APHIDIDAE) 

C. B. PANtGRAHY ANDS. C. PATNAIK 
DEPARTMENT OF ZOOLOGY, GOVERNMENT SCIENCE COLLEGE, CHATRAPUR-76)020 (ORfSSA), INDIA 

SUMMARY 

Mitotic chromosomes of 4 species of aphids (Aphis citrico/a, Ap/,is punicae, 
Coloradoa rufomaculata and Pema/oni" nigronen-oso) are being reported here. 
Three speci~s (A. citricola , A. punicae and C. rufomac11futa ) have a diploid number 
of 8 chromosomes while P. 11igronervosa has diploid counts of 14. Relative sizes 
of chromosomes of species with 8 chromosomes are found to be almost identical 
while their absolute sizes show some variation. In addition to fragmentation/ 
fusion role of loss/gain of chromatin material during speciation in aphids has also 
been postulated. 

INTRODUCTION 

Aphids are of great cytological interest chiefly due to their thclytoky mode 
of reproduction, holokinetic chromosomes and intraspccific chromosomal 
variation. Till date only a little more than 17% of the total number of described 
aphids are karyologically known (Kurl 1986). It is now understood that the 
karyological data may be of some help in solving taxonomical problems of this 
group. But in order to get a comprehensive picture of aphid cytotaxonomy a 
large number of species have to be cytologically analysed. This prompted us to 
undertake the present investigation. 

Out of the four species dealt here three are being reported for the first 
time while Aphis citricola was studied previously by Kur! and Chauhan (1985). 

MATERIALS AND METHODS 

Early embryos of apterous viviparous females of four species of aphids 
(Table I) were dissected out. Embryos were incubated in 0·4% Kcl containing 

0·05% colchicine for about 15 to 20 minutes and fixed in a drop of 50% acetic 
acid for a minute or two prior to squashing. After removal of cover slips in 
50% alcohol, the slides were dehydrated, stained in 3% Giemsa and air-dried. 
Either the slides were observed as such or mounted in DPX. 

OBSERVATIONS 

Mitosis: 

All the four species dealt in this study show orthodox mitotic behaviour 
of their chromosomes. 
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The resting nucleus of these species does not show a lhcteropycnotic sex. 
chromatin. Prophase is zcha:ract,erised by tJuread Hke chromosomes form,ing an 
irregular net work. Dark1ly stained short, thick a1nd condensed clu.omosomes 
make theiir app.camnce during metaphase i(Fii.gs. 1-4). On reaching ainaphase the 

separating chromatids form tw.o pairalle1J sheet~Hke mas,ses which start movjing 
towards two opposite 1poles. Jn telophase these two m:ass,e:s r,each iheir respecfrve 
poles and become spherical. Chromosomes of n<mie of these species exlhibjt 
primary constriction. 

Chromosome n~tmber and metrieaJ data : 

Out of four species of this study A. citr.ico!a, A. punicae and C. mfomamlata 
have 8 whi~e P. 11igronerrosa has 14 chromosomes in their ,r,espe<;tiv,c diploid 
complements (Table I and Figs. 1-4). 

TABLE I. Aphids, ho&t plants, date and 1pJacc of collcctiion an<.\ 4heir ct.ip1oid chromosome 
numbers. 

'Species Host Date ,of 1Pilace of Chromosome 
Plan1 1Gollectk>Jt CoUectfoJJ number,(.2n) 

Aphis cirricol(I van der Goot Sida c<>rdifolia Aug., 1'986 Cba,t,rapur, Orissa s 
Aphis punicoe Pass.erini Prm111s sp. Nov .• 1986 -do- :8 

Co/oradoa ruf,m1aC'"la1a Chrxsa1t1/1,en1um 
\\'ilson eo:ro11ari111n Sept., 1986 -do- g 

Pe111a/011ia tri.grone rw:,sa 
Coquerel Musa sp. Dec., 11986 -do- 14 

The absolute lengths of ch,romosomes ramge from 4·56 µ, Ito 2·58 fl. iin 
A. citricola, from 3•61 µ. t,o J ·77 µ, in A. punicae, Crom 5·39 µ. to 2·47 µ, in 
C. rufomacufata and frn1rn 6·51 µ, to 1·3 p, in P. 11lgrQl1ervosa <('Table 2). lm .aH 
these spec.ies except im P. nigronenYiJsct th.e clh romosomes are .obse1rved t,o be 
gradually scriat,ed. Jln !the latter species, however, there is dir.astfo ,reduction 
in size between 1st and 2,n<l chromosomes. Om c-ompar,ison the relaitive 'lengths 
of chromosomes of A. c.itricola, A. punicae and C. rufi:mraculata seeni\ almost 
identical {Table 2). B,ut all these fouir SIPCcies show consideraMe vall'iation ha 
their TCL. On the whole vaniaition among the species witlh a diploid oou,nt of 
8 chromosome!- do mH seem very ~emairkable as well as statisticai)l)y s,ignificant. 

IDISCUSSmi/\1 

Genus Apltis is known cytologically by a1:>0ut 58 species ,(K.l!lrl 1986). All 
but 7 species of tJ1is genus have 8 as tlheir diploi,d number. A. oenot/m-.ae and 
A. rosae have 2n=W (Stev,e,ns 1905. 1910) anci! A.feri11osa lhas a diploid number 
of 6 chromosomes (St,evefils 1906, 1909). Our .study further .substantiates the 
view that 2n=8 is the basic diploid numlber of g.em1s Aphis. Deviatio.ns from 
this basic number might have resulted through structural 1'earrnngement~ 
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Figs. 1-4. Mitotic me:tap'llases of four species of ap'l:l:ids. J. metaph'.lse of A. citrir()/a (2~=8), 
'2. metaphase of A. puni~ae (2n=8). 3. rnetaphase of C rufomocuJara (.!n=8) and 4. me:tapha,s:e 
of P. 11igrot1en'O,,ra (2n= 114). • 

like fragmen1tatfons and fusions (Kurl and Misra 197'9 ; K ln1da-'Bukhsh 19:80 ; 
Khuda.Bukhsh and Pal D'98.5). Karyotypk evol1U1ti.on thr,ough fragme·nta1ionj 
fusion has also been suggested for genera :such as M yzus (Khuda·B1ukhsh and 'Pa') 
1986 a), Mac.rosiphum (Khuda-B111kJ1sh 1'980), .Rllopalo.siphum {Kur! and Misra 1'979), 
Tbiocollis {Datta and XJ1uda-Bakbsh a·9BO), Macrosiphoniella and Urole.uc.ou 
(Khuda·Bu!k.h:sh and Pal 1986 b). No conspicuous size difference was observed 
between the clhr·omosomes ,of Aphis spec1es :in this study (Talble 2). Hen:ce mutual 
exchange .by firagmen'tatfoin/fusJon mech:anis:m as suggested 'by Kltu:da·Buikhsh 
(1982) and Khuda-Bukhsb. and Pal (1'985) for genus Apllis, does 1not seem to have 
taken place .in 'these congene.ric species. !However the itot.al fongtih of hapJoid 
set of 2 species of Aphis exhibit ,co,nsiderable variati,on between them wlhich leads 
us to presume that loss or gain of chromatin mateiriai might have ;played a ,ro'le 
during karyo:t11pic evolution in th,em. 

No .species from the genera C(}lorad()a aind Pe111ahmla is .cytologically 
known so fa:r. 

White ,chromosomes of C. rufomaculota (.2m=8) are aU:most identical in 
their relative lengths witJ1 tliose of Aphis sipecies t!hey exhibit comparafrveDy 
higher absolute 1lengths (l'able 2). Whether this inc,r,ease im albso'l:ute size is reai 



TABLE 2. Measurements of chromosomes of four species of aphids. 

Species Chromosomes in haploid set 

2 l 4 s 6 1 

AL RL AL RL AL RL AL RL AL RL AL RL AL RL 

Aphi¥ cilricola ,4-56 31·86 3'91 27'32 3'38 23·50 2'58 17-28 

~ 
~ 
C) 

"' ±0•76 ±0·61 ±0·7J ±0·39 > 
~ 

Aph is /Jtmicae 3-61 33'08 2·91 26·69 
> 

2'61 23'79 M7 16-30 z 
0 

±0·7) ±0·56 ±0·5.S ±0·44 ~ 
--1 

Coloradoa 5·39 33·38 4·43 27'69 3·77 23-63 2·47 15·33 ~ -,uf omacu/ata ±0•98 ±0•58 ±0·49 ±O·S2 
?l 

P,m1a/011ia 6·51 29·79 3-78 17'23 ns 14·95 2'65 12-55 2-34 !0·37 1'99 9·15 1'30 5·88 
11ig rone rvosa ±1·00 ±0·69 ±0·26 ±0·32 ±0·28 ±0·)8 ±0·34 

AL= Absolute length (µm) 

RL = Relative percentase length, 
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or apparent. remains to be wov,en. Sun and Robinson 0966) reported tlhat 
species with lower cluomosome num'bers have ,larger chromosomes and those 
with higher numbers have smaller chromosomes. But fo our .study Penialonia 
m"gronerrosa not only has a higher diptoid 1mmbe,r (2n= '14) but also has many 
chromosomes as large as tlhose of spec,i.es wjl1l 2n=8. [t .has also the .highest 
TCL in our suidy. Th!is it may be postulated that in addition to fragmentatfon/ 
fusion evolutionary addition(lloss of chromatin material mi,ght have also been 
instrumental in lbriin.ging about vairiation in ,chromosome n1Uimlber fo A'Ph,ididae, 

We are ve,ry miuch indebted to Principal and Head of the Dcpar,tment .of 
Zoology, Govemmemit Science College, Chat rapur, Orissa for providing laboratory 
facilities and t,o Director, Commonwea11th (nstitute of Entomology, London for 
the identification of aphid species. We are a~so ,t1hankfol to Mr. J. Hota, Mr. 
K. P. Bisoi, M~s:s M. R. !Bisoi a1nd M,r. S. Satapathy for their help d.uring the 
investigation. 
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DIAERET/EllA RAPAE (M'lntosh) (HYMENOPTERA : APHIDIIDAE). 
A PRIMARY PARASITOID OF LIPAPHIS ERYSIMI (Kalt.) 
(HOMOPTERA :. APHIDIDAE) 

S. C. DHJMAN, VINAY KUMAR• AND ANITA SHARMA 

ENTOMOLOGICAL RESEARCH LABORATORY, DEPARTMENT OF ZOOLOGY, M. S. Cot.LEGE, 

SAHARANPUR 247001. !NOIA 

SUMMARY 

Di11erl!tieflt1 rnp,,e is an aphidiid endoparasitoid of Lipupl1is er)'simi. Some aspects 
of its reproductive behaviour were studied. Copulation starts short after the 
emergence and the period between emergence and mating is of 5 to 60 minutes. 
It comprises two phases, (i) Preparatory phase, (ii) Courtship resulting in mating. 
The length of mating varies from 30 to 120 seconds while the actual mating lasts 
for 20± 5 seconds. The oviposition also comprises two phases, (i) Preovi· 
position, (ii) Oviposition. The preovlposition period lasts for about 10 to 90 
minutes from emergence with an average of 42 minutes and virgin takes 48 
minutes. The length of ovipositlon is observed 40 to 8) seconds. 

INTRODUCTION 

Courtship, mating and oviposition behaviour in the aphidiid parasitoids 
involve a co1T1plex of actions as in several other groups of insects. The courtship 
and mating behaviour might be acting as an ethological barrier between closely 
related sympatric species (Assem and Povel 1973; Evans and Mathews 1976). 
Thus, the whole of the life of a parasitoid mainly depends on these two behaviours. 
Out of 18 factors of Stary (1970) on parasitic effectiveness, these two factors 
have very significant role in their life. 

D. rapae (M'Intosh) is a primary parasitoid of various aphid species. In 
India, it parasitises the L. erysimi, which in turn is a serious pest of cruciferous 
crop. The parasitoid considerably checks the out break of the aphid on the 
radish crop in North-Western U. P. (Dhiman and Kumar 1983, 1986 a; Kumar 
1987). On the Indian sub.continent, no detailed studies have been made so far 
on the ethological behaviour of this parasitoid ; therefore, to fill this gap the 
present studies were undertaken. 

MATERIALS AND METHODS 

The courtship and mating behaviour of D. rapae was studied at Saharanpur 
(U. P.) from 1985 to 1987 in the peak season, March to May. For the study, 

•Silkworm Seed Production Centre, Berhampore (W. B.) 
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the original parasitoids were taken from the laboratory reared stock and the 
rearing was done on its host L. erysimi in a small wooden wire gauze cage 
(30 x 30 x 30 cm) by providing 30 to 40% honey solution as a feeding diet and a 
cotton swab dipped in water for maintaining necessary relative humidity. In 
case, the parasitoid refused the feeding on honey solution then the food was 
replaced by pure honey. The host aphids were also taken from the laboratory 
reared culture of caged potted radish plants. Preference of radish plants over 
mustard plants as a food of aphid host was described elsewhere (Dhiman and 
Kumar 1986 a, I 987). 

The freshly emerged non-mated males and virgin females were taken from 
the culture and released into the small glass petridish and covered by thin glass 
plate by keeping the muslin cloth on the margin of petridish for aeration. For 
the study of oviposition, same techniques were followed as in aforesaid 
experiment. Fully fed, mated and virgin females were taken from the same 
culture. Both the phenomenon were observed with the aid of sterioscopic 
bionocular. 

OBSERVATION AND DISCUSSION 

I. Courtship and Mating-D. rapae starts copulation shortly after emergence 
from mummies. The period between emergence and mating varies from 5 to 60 
minutes. The whole of this phenomenon comprises two steps, viz., preparatory 
phase and courtship resulting in mating. 

(i) Preparatory phase-In this phase, the parasitoid after the emergence 
from the mummies, dry and cleans its body parts, viz., antennae, mouth parts, 
wings, abdomen and genitalia, with the help of pretarsi of all the legs which 
possess spur and spines. When the sexes were kept together in the same 
petridish, after the end of preparatory phase, the male get excited by the 
presence of female and starts vibrating its wings in the air within a second even 
without touching the female. During the excitement, the male shows great 
activities. First, he raises his right antenna, moves it upward and downward. 
then the left one and acts similarly. At this time, the female remains inactive. 
She remains busy in preening her body, moving antennae slowly and walks for a 
while. As the time lapse, the male becomes more excited, runs continuously 
and moves antennae and wings rapidly, as said above. He approaches the 
female, contacts her first by touching antennae or other bcdy parts with the 
help of his antennae according to the position of female. In this phenomenon. 
female remains passive again. The excited male wants to mount on her back 
quickly, but the female which is not excited totally refuse his response by walking 
from one pl ace to other or taking short flight. In some cases, she also kicks to 
keep him away. Even at this, the male, again tries to ta{' and follow her by 
taking short flight or running. In this way, male repeates the same phenomenon 
several times which he does previously. Thus, this sequence of the events 
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continues tm the female is exc.ited, gradually. Jn thi.s way, the mal,.e foUows 
female. An almost siroUa,r behaviour has also beem o'bscrv,ed by Stihfoiger and 
Hall (1960, 1961). [)a:s and Ohakrabanti (1986). However. Singh and Sinha 
( 1982) remai:rned siilent about this in tile ·c.ase of Trio;-r;ys indicm. At the same 
time, the female riuhs !the poste11ior ,mo:st part of t'he aibdomen., viz., genitalia 
with the help of pretairsus of he,r hind legs a:nd bends the abdomen downwa1rd:s. 
By this act she ·tr,ies to disamiinat,c the sexual p1henomenon to get ready the male 
for mating. Schwinck (I 954, I 955, 1958) said tha'\: Siexual odour is ejffoct.ive ,to 
attract the male only from a shor,t distance. later on, Am@ore ( 1964) ,.d.e~cdibed 
the stero-chemical tlbeory of olfaction which is discussed in detail by Amoo!l<e 
et al. (1964). No detailed observations have been carried ,on this aspect and it 
needs further investigations. 

At last. when Jemale is excited a1~d gets ready for mating ; she giv<.:s 
positive signals by sitting quietly. fold her legs slightly, !".pread her wings 
horizontally over the abdomen. This chairacteristic pos-tl!lre is adopted by female 
only to facilitate the male to moun,t on her iback. AH these char:aCiters indicate 
that she is highly ,exc-ited and .ready to mate. When both t:Ji,e 5exes beco.me 
ready to mate. tihen the male moun·.ts on her tmck q,uick·ly fo.r mating. 

(ii) Matiug-During mating> 'the 'male taps her head and thorax with his 
antennae. Frequently, the ma.1e .moves bjs arnknnac ,rapidly upward and down. 
ward and grasp the .fem:ane firmly wi·th fl11e help ,of fofle aud m,iddle legs, holding 
middle and h.ind kgs ·of the female. The fore legs ,of female and hind legs of 
male remain free. S:imu:Jtameously, tbe ma~e places his h,i1nd legs ag.aiinst the 
posterior abdominal par.t of the femde which result fihe .abd.omfoal segment of 
the male to bend downward and forward iin such a ·way that h.is g.en1talia ma1ke 
contact with that of female. As he touch,es the female genitalia, male inse,r,t his 
penis into the fomak genitaHa through. tbc abdominal curvature as said .abov,e. 
He gives the abdominal! slrolkes and .seminate i\he sperms .inside ithe female. 
During the copulation, the ma~,e vibrates his a10te1mae in air slowly and keeps bis 
wings directed somewhat verti,cat posterforly. 

In D. rapae, mating sta.rts w~thin 5 to <iO rninut,es aft,er t~1e emergence from 
the host mummies. The parasitoid tak,es some time for :setitkment. However., 
Das and Chak,rabartii (1986) ob.served 39· 10±5·82 as :an av,er.age 1p'l\cmating 
period in Kashimiria aphidis.. Many autho!rs observed that mat,ing -occurs a lmost 
immediately ox soon after the emergence {Ma:cG.m l'.92'3; Lutzhetzskj 1960; 
Hafez 1961 ; Schlinger and Ha'll J:960, 1961 ; Sub'ba Rao and Sharma l 9:62 ; Atw.al 
et al. 1969; Singh and Sinha 1982; Kumar ,1987), Howev<:r, 'V.ew.ai (1942), 
Arthur (l944) and Selbar {1957) reported that mating does not occur in the first 
hour just aft~r eme.rgence. The length of matin.g in D. r.apae is 30 to 120 seconds 
while the actiua~ mating 'lasts for 20±5 seconds. But Atwa1l e.t al. (1969) 
mentioned this period as 25 ,to 85 seconds. Howeve.r, Stary (1970) s:ajd that it is 
different in individ1t1al species. 
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After the completion of successful mating, the male dislodges from female 
and fly away to other place without sho\\-ing any response to her. After some 
time, if the same male wanted to mate with her again, she totally refuses his 
response. The same behaviour is repeated when nonmated freshly emerged male 
supplied to her. Thus, the female D. rapae mates once in her life time, though, 
the male can mate with several females. However, Arthur (l 944) observed in 
Aphidius g,anarius that the same female may be mated more than once with the 
same or different males. After mat ing, she remains busy to clean her body parts. 
take rest for a while and starts to walk on petridish in search of host for 
ovipos1t1on. lf we supply her second and third in stars nymphs of L. erysimi 
in the petridish, she starts oviposition even without wasting time. Some 
observations were also noted on the mating capacity of male D. rapae. On the 
supply of 30 to 40% honey solution as a food and virgin females in the petridish, 
he can mate upto 4 to 6 times, depending upon the age of the parasitoid. After 
each mating, he spents sometime by taking rest and food or cleaning his body 
parts ; perhaps, to get freshness or to restore energy for next mating which is 
exhausted in the previous mating. The effect of temperature and food o n the 
number of matings was also observed by Tremblay (1964). According to him. 
the food is directly corelated with the number of matings. D. rapae avoids 
mating during the hot sun, when the temperature remains above 32°C in the 
field. 

2. Oviposirlon-Like that of mating, the oviposition has been studied in 
two parts. 

(i) Pre-01·iposition- After the end of mating. the female D. rapae cleans 
her different body parts mainly ovipositor and ovipositor sheaths as stated in 
aforesaid experiment. On supply of lower nymphal instars, i.e., I, JI and Ill. 
of the host L. erysimi on a piece of radish leaf to her in the petridi sh, she became 

activated and walked in the colony of the aphids and sometime she took flight 
inside the p etridi sh. Her wings folded on the back and antennae move in every 
direction. Now she came close to the aphid colony by \\alking or short flight 
and started search of an appropriate host for oviposition and for this purpose 
she uses her antennae in tapping the host. first she touches her antennae to 
ensure whether the host is suitable or not for oviposit ion. If the host is 
unsuitable, she refuses and moves herself for suitable ones. During tapping, the 
antennae stand erect parallel to the body and moves slowly. 

Likewise. the virgin females also exhibit the same behaviour with slight 
difference. She takes sometim~ in the activation for oviposition with in the host 
colony. The pre-oviposition period from emergence to oviposition lasts for about 
10 to 90 minutes with an average of 42 minutes and virgin female takes an average 
of 48 minutes. Das and Chakrabarti ( 1986) observed th is period of 2·00 ± I ·22 
minutes in Kas/zimiria aphidis after mating to onset the act of oviposition and 
virgin female took about 24·63 ± 7·83 minutes. However, some authors did not 
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observe any difference between virgin and mated females on the onset of oviposi· 
tion in their respective insects (Yevai 1942; Subba Rao and Sharma 1962; Tremblay 
1964). But Sekhar (1957) observed in Praon aquN that female starts oviposition 
after 2 to 70 minutes of mating while the virgin female starts oviposition after 
2 hours of emergen'ce. Stary (1970) said that mating can stimulate the oviposi­
tion ability, though the presence of host, temperature and humidity also play very 
significant role to influence the phenomenon. 

(ii) Oviposition-After the selection of suitable host aphid, the female 

stands on her legs, the abdomen bends anteriorly just beneath the thorax and 
reaches upto its head between the legs. The retractile ovipositors and ovipositor 
sheath arc pushed forward rapidly and inserted Ytithin the abdomen of the host 
and the eggs are deposited. Oviposition site has already been described by 
Dhiman and Kumar ( 1986 b). In mo~t of the cases. the ovipositing female remains 
some distance away from the ho!>t and contacts it only with ovipo!>itor. During 
the oviposition, the anterior end of the flagellum of antennae hold the aphid body 
and her wings ari! held over the abdomen horizontally. 

The female parasitoid finds her host aphids within a few minutes. Normally, 
so many failure attempts are done prior to an actual oviposition. The length of 
the oviposition is about 40 to 80 seconds. It varies among the different species 
of aphidiid parasitoid from 00·02 to 3·00 minutes (Vidano 1959: Schlinger and 
Hall 1961; Stary l 962; Tremblay t 964 ). In the opinion of Stary (I 970}, the 
length of oviposition can be influenced directly by the age of the female and the 
size of the host. Our observations also support his view. 

After the deposition of eggs, the female contract her ovipositor and 
ovipositor sheath from the host body immediately and replace the abdomen and 
wings in the normal position. After cleaning the ovipositor, she is again ready to 
oviposit the eggs into another host. During the exposure time, she deposits the 
eggs in succession. This act is interupted by a short interval of rest. After I or 
2 hours, however, the rate of oviposition decreases with an increase in the 
number of successive oviposition. This is perhaps due to exhaustion as well as 
Jess number of eggs present in the female. Jn the resting period, the female sits 
quietly and walks slowly around the host colony or clean her ovipositor, body 
parts, keeps antennae vertical and moves slowly, wings remain in normal position. 
Th is phase of insect is termed as rest by Stary ( 1970). Few hours may lapse 
before the female parasitoid tries to oviposit again. In the second act, she 
deposits a small number of eggs usually within longer intervals. After some time, 
she goes to hide for one or more hours. In field , she may hide in appropriate 
site, i.e., under surface of leaves. This period of inactivity is spent by her as a 
rest, as stated above. Towards the end of oviposition, the female exhibits in­
difference to the host, flying and walking to other place far from the host colonies. 
Durin3 the fie Id study it was observed that the female starts oviposition in the 
early morning and late evening because the high temperature reduces the rate of 
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fecundity. She avoids hot sun during oviposition and hide herself under the· 
leaves of the plants. 

Regarding the host selection and discrimination behaviour of the D. rapae, 
Dhiman and Kumar (1987) said that the female detects its host by macro­
orientation. It prefers the lower nymphal instars for oviposition then the higher 
and the alate stage of the host is also parasitized. 
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HAEMOCYTES OF RHOPALOS!PHUM NYMPHAEAE (L.) 
(APHIDIDAE: HOMOPTERA) 

K. BOHTDAR AND B. K. BEHURA 

DEPARTMENT OF ZOOLOGY, UTKAL UNIVERSITY VANI VJHAR. BHUBANESWER- 751004, INDrA 

SUMMARY 

Five types of haemocytes are found in the haemolymph of Rl,opalosiphum 
nymphaeae (L.) viz., prohaemocytes, plasmatocytes, podocytes, granular 
haemocytes and adipohaemocytes. In the first three nymphal stages, the 
haemolymph contains only prohaemocytes and plasmatocytes, and in the 4th 
instar, granular haemocytes are found in addition to the former two types. In 
the 1st nymphal instar, prohaemocytes percentage is the highest (as high as 98%). 
Podocytes and adipohaemocytes are exclusively found in adult forms. 

INTRODUCTION 

Although all insects have cells comparable to the leucocytes of other 
animals, none have cells truely comparable to the vertebrate erythrocytes (Jones 
1962). Some entomologists believe that the different types of haemocytes which. 
have been described in insects represent only stages in the development of a final 
end.type. But the coexistence of many diverse cells within the haemolymph of 
some adults show that this old idea is not true. The seven most commonly 
encountered types are prohaemocytes. plasmatocytes, granular haemocytes,. 
cystocytes or coagu1ocytes, adipohaemocytes, spherule cells and oenocytoids 
(Gupta 1979). Three types of haemocytes which occur relatively infrequently 
or not at all include podocytes, vermiform cells and granulocytophagous cells. 

Although our knowledge on aphid hemocytes is very much restricted. of 
late, Boiteau and Perron (1976) have described the haemocytes of the potato 
aphid, Macrosiphum euphorbiae (Thomas). Behura and Dash (1969) of the maize 
aphid, Rhopalosiplzum maidis (Fitch) and Behura and Bohidar (1983) of four 
species viz., Lipaphis erysimil(Kalt.), Penta/onia nigronervosa Coq .• Macrosiphonie/la 
sanborni (Gill.) and Aphis craccivora Koch. In the present investigation an 
attempt has been made to report the types of haemocytes of the lotus aphid,, 
Rltopa!osiphum nymphaeae (L.). 

MATERIALS AND METHODS 

Adult apterous and alate virginoparae of R. nymphaeae were collected 
from lotus leaves (Nelumbium speciosum) during winter. The blood cells of both 
adults and nymphs were studied following the technique of Sarkaria et al~ 
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(195 l ). As far as possible tlte terminology used by 1Romoser (1973) is adopted 
in the present description. 'fhe investiga'tforn was carried out in the laboratory 
at the temperature of 27 ± f°C and 65±2:~ meain rclath·e humidity. 

RESIUL TS ANO IDJSCUSSlON 

The haemocyt,es of R. ,11ympliaeae l1ave betejn grou1ped jnto five types as : 
Prohaemocytes, plasmatocytes, podocytes, granular ltaemocytes and adipohaemo~ 
cytes (Fig. 1) <(Table l). 

Prohaemocy.tes: Most of these ce1'1s ar,e smal'l, rnunded or ovoid in s'bape 
having centra\lly located ij;nt,ensHy basophmc, br,ge round to ova~ nucleus with 
granular chromatjn material. Tbe nucieus i,n most of these cell:s occupies the 
entire cell leaving only scanty cytoplasm at the periphery which is homogenous 
and basophilic. There is not mrucih variation '.in the size of different s'haped 
haemocytes. 

Plasmatoqtes : These cells are generaHy ext1remely pleomorph;c and 
may be round ovoid, efongated, spindle shaped, steHa,ti; or irregular but tihe 

b c 

d 
o-002mm 

e 
Fia. • t. Types of haemocytes in Rliopa/osipl,um m·mplraeae (L .). a. Pro'haemocyte .• 
b. Plasmatocyte, c. 'Podocyte, d. Grannular haemocy1e.. e. Adipohaemocyte. 

TABLE I. Size of the ~aemocyte types .and ,their resp,ective :nuc1Jei (<in ,µ)ofadultapterous 
virginoparae ·of R .. 'flJ•mplraeae ( L.) at 25 ·±: 2°,C and •68 ± 2~,;; R. H. 

Diamecer of cen M.e:an iDfametcr of nuclei Mee an 

Prohaemocytes 0'8 - 2·4 2·0 0·6- t·9 11'7 

Plasm:aocytcs J-7 - :!·8 2,5 0·6- 1·2 (h8 

Podocy1es 2·4- 2·8 2·6 0·8-Ni ,1·2 

Grar.ular haemocy~es. 2·0-3·0 2-6 0·4- 0·8 ()'6 

AdiPohaemocyres H-2'8 2·2 0·4-0·6 0·$ 
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round and ovoid shapes are most common. These cells usuall/ have a centrally 
placed nucleus which is strongly basophilic and abundant eosinophilic cytoplasm, 
generally with only a few round or avoid inclusions. They may be subdivided 
into microplasmatocytes with' small nuclei and macrop1asmatocytes with large 
nuclei. They are few in number in first instar nymph. 

PodoC}'tes : These cells are found in very small number. They are large 
and irregular in shape giving our 3-8 cytoplasmic projectjons or pseudopodia. 
They are arranged around a very large rounded centrally placed nucleus. These 
cells resemble the lamellate plasmatocytes described by Gupta (1979). 

Granular haemocytes: These cells are typically larger than the prohaemo· 
cytcs. Most of these cells are rounded to avoid and have many sharply outlined 
small granular inclusions, of uniform size and basophilic nature in an abundant 
cytoplasm. They normally have one, small round or oval centrally placed 
nucleus which is also basophilic. 

Adipohaemocytes : These cells are usually rounded to ovoid in shape with 
a small cccntric nucleus in a large volume of cytoplasm. Many sharply outlined 
oil droplets arc present in their cytoplasm. They often have a variety of other 
granular nonfat cytoplasmic inclusions which :;:an obscure the nucleus. The nucleus 
is filled with large basophilic granules and forms a net work of chromatin. The 
cytoplasm is lightly eosinophilic. 

From the study of differential haemocyte count (Fig. 2) it was found that in 
an nymphal stages of R. 11ymphaeae, prohacmocytes occur in the highest number. 
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Fig. 2. A-E. Showing the percentage occurrence of different hacmocytes, viz., (A) Prohaemo­
cyte, (B) Plasmatocyte, (C) Podocyte, (D) Grannular haemocy1e, and (E) Adipohaemocyte 
in ditl'erent instars of R. nymphal!ae. 
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1n the first nymphal instar, prohaemocytes are found in large percentage, as high 
as 98% and plasmatocytes. 2% Granular haemocytes are only seen in the blood of 
fourth instar nymph and adult. Podocytes and adipohaemocytes exclusively 
belong to the adult forms. 

Yeager ( 1945) described 32 types of haemocytes in insect haemolymph. 
Jones ( 1962) recognised nine main types viz.. prohaemocytes, plasmatocytcs, 
podocytcs, granular haemocytes, oenocytoides, spherule cells, cystocytes, adipo­
haemocytes and vermiform cells. Patton (1963) !,tates that the spindle cells and 
vermiform cells are not individual cell types. When viewed edge-wise, a plasma­
tocyte appears spindle shaped and when both the ends of the spindle arc twisted 

it becomes a vermiform cell. The classification of Jon~s (1964) has mostly been 
followed by later workers like Gupta (I 969. 1979) and Romoser (l 973). 

Boiteau and Perron (1976) noted five types of haemocytes in ll.1. euphorbiae 
viz .• prohaemocytes, plasmatocytes, granular haemocytes. spherule cells and 
oenocytes, while Behura and Dash (I 979) found four t) pee; namely, prohacmocytes, 
plasmatocytes, podocytes and cystocytes. In R. maidis Bchura and Bohidar (1983) 
described four types of haemocytes viz.. prohaemocyte!>, plasmato,·ytes, granular 
haemocytes and podocytes in four species of aphids, namely. P. nigronefl'osa, 
L. erysimi, M. sanbomi and A. craccivora. Haemolymph of all the above four 
species of aphids has a predominance of prohacmocytes and plasmatocytes. 
Excepting P. nigronen•osa, all the remaining three have as pindle shaped plasmato­
cytcs. Granular haemocytes are seen only in P. nigronervosa and A. craccivora 
while podocytes are noticed only in M, sanbomi and L. erysimi. In the present 
investigation, the haemolymph of R. nymphaeae contain five types of haemocytes 
viz., prohaemocytes, plasmatocytes, granular haemocytes, podocytes and adipo· 
haemocytes. 

Boiteau and Perron (1976) found the five types of haemocytes in the III 
and IV instar nymphs and also adult of alate and apterous viviparous females 
as well as oviparous males and females. Behura and Dash (1979) reported that 
in R. maidis in the first instar nymph, the haemolymph contains only prohaemo­
cytes and the haemolymph of remaining instars contain four types of haemocytes. 
In the present studies it was found that the first instar nymph contains a few 
plasmatocytes along with prohaemocytes and the remaining stages contain all the 
five types of haemocytes. [n M. euphorbiae, Boiteau and Perron ( 1976) discovered 
gr'lnular haemocytes and plasmatocytes in highest numbers. However, the present 
studies reveal that prohaemocytes and plasmatocytes occur in the highest percen­
tage which ':l.grees with the results of Behura and Dash (1979). 

Although the occurrence of haemocytes is concerned with the physiological 
condition of the insect (Jones 1967 ; Shari po 1968 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 significant 
importance. 
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STUDIES ON THE FECUNDITY, HATCHABILITY, MORTALITY AND 
·LONGEVITY OF MENOCHllUS SEXMACULATUS FABR. 
(COLEOPTER.A:: COCCINELLIDAE) 

J. L. SAHA 
DEPARTMElolT OF ZOOLOOY, BELONIA COLLEOll, BELONIA-799155 (TRIPURA), India 

SUMMARY 

Four aspects of Menocli;/us sex111acu/a11ts Fabr. are described: (i) Facundlty, 
( ii) Hatchability, (iii) Mortality and (Iv) Longevity. Aphis gossypli complex was 
used as food during the study. 

INTRODUCTION 

Menochilus sexmaculatus Fabr. is a potential predator of aphids (Hukusima 
and Kouyama 1974). It bas been recorded as a polyphagous species having a 
wide distribution in the Oriential region (Behura and Parida t 979 a, b; Bose 
and Ray 1967 ; Chelliah 1971 ; Ghosh et al. 1981 ; Hukusima and Kamada 1972; 
Ray 1967 a. b ; Rao 1969). 

Much study about the life history and feeding habits of this predator has 
been undertaken by some of the aforesaid workers, but there appears to exist 
scanty information in respect of fecundity, hatchability, mortality of developing 
stages and adult longevity of the species. This account embodies the result of 
investigations carried out on the above aspects of the species during the period, 
November 1980-March 1981. 

MATERIAL ANO METHODS 

:- · -'i 
Adult males and females of M. s-exmacula1us were brought to the laboratory 

co\Jected on Gossypium sp. in the field infested with Aphis gossypii complex. 
One pair each of male and female was released in three sets of petridishes 
(9·2 cm diameter) provided with infested leaves of Gossypium sp. 

Progeny of this pair of the predatory species were utilised for the purpose 
of the aforesaid study. The reared adult males and females, one pair in each 
set of petridishes, were allowed to mate under normal room conditions. 
Fecundity and hatchability of the eggs were noted every 24 hrs. In order to 
study the mortality of the developing shges of the predator, the hatched grubs 
were allowed to be reared on A. gossypii complex kept in glass jars (19 cm x 9 cm). 
After the attainment of adult stage, its longevity was observed. 
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RESULTS ANO DISCUSSION 

Fecundity-(Table 1) : Copulated females started ovipositing after 3-4 
days of their emergence. They continued to lay eggs for 73-77 days. Inter­
ruptions in the oviposition period were noted which ranged from 1-8 days. 
Total fecundity varied between I 068-I 39 J eggs and average fecundity per day 
was found to vary between 14·63 to I 8·06. Minimum and maximum number of 
eggs laid by a female varied from 4-5 and 49- 58 respectively. 

Hatchability-(TabJe 2) : Analysis of data presented in Tables 1 and 2 reveal 
that on an average 48·94% to 54·08% of the oviposited eggs successfully hatched 
out as first instar grubs. Thus, 45·92-5 J ·06% eggs mortality was observed. 

TABLE I. Duration oroviposition and facundity in M. sexmac11/a111s Fabr. 

Oviposition Average fecun- Total Minimum no. Maximum no. 
period dity/day fecundity of eggs laid of eggs laid 

(in days) per day per day 

). 77 J8·06 1391 .s 49 

2. 73 14·63 1068 4 58 

TABLE 2. Records of hatching and mortality of eggs in M. se:wuicula111s Fabr. 

Initial date Initial date Final date Average Total %of %of 
of adult of oviposi- of oviposi- hatching hatc h- hatch egg 
emergence tion tion per day ing ing mortality 

J. J·XU·J980 4· XU·J980 18-lI· 1981 8·68 669 48-94 51'()6 

2. 30·Xl·t980 2· XIJ-1980 JHI·J98J 7"90 5n 54·08 45·9'2 

Mortality-(Table 3) : A similar observation for developing grubs revealed 
that between 15 and 29•75% of the grubs did not attain the adult stage. 

Longevity-(Table 4) : Adult females lived for 108-112 days while adult 
males lived for 80-84 days. Both males and females stopped f ceding 2-3 days 
before death although the feeding rate decreased considerably in the last phase 
of life. 

Analysis of the data reveals that about 50% of the fecundity potentiality 
of M. sexmaculatus is destroyed at the stage of hatching of the egg itself. Of 
the rest between 15 and 29·75% did not attain the adult stage .. The reared adults 
lived for 80-112 days. 
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TABLE 3. Percentage of mortality of developing stages of M. sexmacu[atus Fabr. 

1. 

2. 

3. 

Number of first 
in star grub 

40 

40 

40 

Number of adult 
emerged. 

29 

34 

31 

TABLE 4. Adult longevity of males and females of M. sexmacula111s Fabr. 

% of mortality 

29·75 

15·00 

22·50 

Male longevity (in days) Female longevity (in days) 

t. 

2. 

3. 

81 

84 

80 

112 

110 

108 

In terms of potentiality of the species as a predator of aphids, it appears 
that about 84-116 days in the life time of a single adult is utilised as active 
period of food consumption. Various works (op. cit.) have revealed that in 
terms of aphid number it comes to about I 500-2000. 

No doubt, M. sexmaculatus is a potential predator of aphids, yet much of 
the potentiality of the predator is reduced due to appreciable motality of eggs 
and the developing stages because of reasons not better known. However, the 
survival proportion of the predator, if utilised appropriately, can exercise 
adequate biological control of aphids, more particularly of A. gossypii complex. 
For this further knowledge have to be gained about the ecosystem of aphid­
predator-host plant. 
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RELATIVE TOLERANCE TO A PHID, RHOPALOSIPHUM MA/DIS 

FITCH IN BARLEY GERMPLASM 

K. C. PANDEY, S. A. FARUQUI AND U. S MISHRA 

INDIAN ORASSLAND AND FODDER RESEARCH tNmTUTE, JHANSl-284003 (U, P.), INDIA 

SUMMARY 

Field evaluation of 197 barley lines was done against corn aphid, Rl1opalosipl111m 
maidi.v. These lines were categorised as 19 tolerant, 75 moderately susceptible, 
77 susceptible and 26 lines as highly susceptible on the basis of their reaction 
towards the pest. Lines K-50, -67, ·80, -85, ·92. IC·3'H73, BP/RC·41 , NP/ UK-235, 
lcarda-19, ·139, ·167, 206 and Leningrad-93 were significantly less infested by the 
aphid as compared to other test entries. 

INTRODUCTION 

Corn aphid. Rhopalosiphum m'lidis Fitch (Aphididae : Homoptera) is an 
important pest of many graminacious crops. This aphid has been known to 
cause economic losses in maize, sorghum, barley, oats, wheat and jawar . Barley 
which is grown for fodder and grain, suffers losses upto 25% by this aphid 
(Bhatia et al. 1971 ). The aphid is greenish blue in colour and generally feeds 
within the plant whorl. Evolving aphid resistant lines seems to be a better 
proposition for economic control of this pest. Attempts have been made by 
various workers in identifying resistant lines of barley (Murty et al. 1968 ; 
Bhatnagar et al. 1972: Sagar Singh et al. 1983). 

The present studies were undertaken to screen the base material consisting 
of a large number of breeding lines and varieties and further categorizing them 
into various groups based on their tolerance to aphid attack. This will form 
the foundation for persuing further studies in order to determine the exact nature 
of resistance and help the plant breeders in evolving high yielding aphid resistant 
lines. 

MATERIALS AND METHODS 

One hundred and ninety seven lines of barley were grown in 2 m rows 
30 cm apart in two replication at Indian Grassland and Fodder Research 
Institute, Jhan si on 6th December, 1985. These were screened for reaction to 
corn aphid attack under natural conditions of infestat ions at 40 days. After 
50 days first cut of the crop was taken for fodder and the lines which showed 
higher regeneration quality were subjected to another observation for aphid 
recorded at 70 days. The number of aphids per plant including nymphs and 



52 PANDEY ET AL, 

adults were IJ)ihysica:J)y ,coum,t<ed on fi:ve raJl'ldom1Jy selec,ted plants. lndiivid1Ua'! 
line(s) wer,e classified into fou,r grades om t'h·e basis of intensity of aphid 
infestation as under : Tole:rant., 1-20 aphids/ p·lamt ; Moderately susceptible, 
21-40 ap.hids/ pJa;nt _; suscepHble, 4~-70 apbids/pfant and highly .su:sceptibk, 71 
and above aphuds/ planL 

IRIESlRT.S AND OTSCUS'SIJO,N 

No badey line disJpfayed immunity to aph~d att.acJc. The analys~s of 
variance indicated that sufficieni\ varfatio.n for number of aphjds ex1:sts among 
different 1,ines. Out of .197 lines sc,reeoed J'.9 were found tolerant, 75 moderately 
susceptible, 77 su~ceptible and 26 hi·gMy susceptible. Each entry with it:s 
grouping is given in Table 1. The 1;ines whicb have better regeneration capacity 
or suitable for second cut w,er·e ,Barley-IS ; Ratna, BP/UK-235,-241 ; Karan. 
K-300 ; Lenio,grad-67,-93; foa-rda-206 and 209. J'.bese lines ha~ !lower aphid 
infestation at 70 day·s observation. Tlhii:s jnd:ica'tes that ,cut,t ing crop at 5'0 days 
help in lowe1ring the aphid incidences ,through removal of aphids along w,i,th cut 
forage. 

TABLE I. N1,1mber of aphids per pla.nt ,in dMferent JBarJey Jines. 

No. 

J. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 
9. 

JO. 
ll. 
12. 
13. 
)4. 
15. 
]6. 
)7. 
)8. 
19. 

20. 
21. 
22. 

l.foe 

Tolera11t 
BP/R!C-41 
K-67 
Icarda- '167 
lcarda-206 
K-50 
K-9..? 
K-~5 
:l.-e·ningrad-9'3 
IC-36973 
K-'80 
llcarda-19 
lcarda-139 
B'PJUK-235 
llca.rda-·153 
K,.:7-09 
K-7,13 
Leni l\~rad-29 
.Icarda-1:J ,J 
BPJRC-6, 

Moderately St(saptible 

JL,cn ingrad-.34 
Jcarda-9 
Leni@,grnd-'54 

No. of aphids/,plant 
(at 40 days) (at 70 ,days) 

3·00 
4·20 
4•60 
HO 
5·3(i) 
6·00 
'6·20 
6-00 
no 
7',80 

8·80 
9·70 
!HO 

JO·JO 
)0•50 
t0•.30 
]h60 
lMIO 
!4-00 

22·20 
22'70 
23·20 

4·00 
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TABL.E 1. ·Cominued 

No. Li®e No. ~f aphldsjplant 
{at 40days) ('at 70 .days) 

23. JBPJUK.-2J9 23·.30 

24. B.P{R:C-1154 23·00 
25. BPJRB-9:8 24·.10 
26. K.-143 24·60 

27. Le:ni-agrad-56 '24·60 

28. B'f'.fUK-172 25•30 
29. 1BPJUK-i!56 25·50 
30. lcarda-2,10 26·20 
31. .BP/RC-7 26·40 
32. Leningrad-67 27·00 ·18·{,0 

33. Jcarda-67 27-20 
34. lC-3677.7 ZN>O 
35. karda-R09 27'60 

36. JBP-442 27·,80 14·40 

37. karda-6.2 27·';)0 

38. :K:-734 28·30 

39. .B:P.,.,601 2'8•50 

40. k.ard.a-1 SO 30·50 
41. iBG-105 2S·60 

42. ],C-36899 28·~0 

43. BP/ RC-171 2tNm 
44. lell'rda-13 28·:SO 
45. Ioarda-U4 °28"80 
46. K.-34 29·00 
47. Tcarda-t20 29-UO 
48. K-,130 .29·20 
49. BP/~C-16@ 29•'50 
so. BPJRC-Ui3 .29•7f!J 

SI. lC-36902 '29·80 

52. kairda-J:56 29•.80 

53. lcarda-.158 .29•80 
54. IC-36945 3(),(:)0 

55. Iearda-94 .30·00 
56. Leningrad-'25 30•00 

51. IC-36947 '.r0·50 
58. iBPJRC-JO 30•50 

59. lC-36947 30·SO 
60. !BP(RC-102 J0·.50 
61. BPJRC-23 30•$0 
62. B'P/IR:C-104 30•90 J6·SO 
63. karda-J24 31-20 
64. .BPJUK-158 .31·30 
65. Rama .3J·40 1:5·80 
66. :BG-25 31·40 
67. 13?/RC- 71 31-50 
68. BPJUK-217 3J•60 
69. BP/RC-3& .32<DI) 
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TABLE J. Continued 

No. Line No. of aphids/plant 
(at 40 days) (at 70 days) 

70. BP/ RB-18 32·00 
71. K-98 32·)0 

72. BP/UR-241 32-40 20·00 
73. BP-126 32·80 
74. K-132 32-90 
15. Icarda- 243 33·00 
76. K-88 33·00 
17. Icarda- 239 33-20 
78. BP/ RC-96 33·30 
79. BP/UK-168 33·30 
80. RD-87 33·30 
81. BG-90 33·50 20·20 
82. JC-36953 33-60 
83. BP- RC-69 33·90 
84. BP-483 34·00 
85. K-221 34•20 
86. IC-36769, 34·40 
87. K.-677 34-40 
88. Karna 34·50 20·60 
89. lcarda-240 34·60 
90. IC-36946 37· IO 
9.1. Icarda-213 37-10 
92. lcarda-25 38·20 
'}3. K-110 39·80 
94. Icarda-209 · 40•10 21·20 

Susceptible 

9..5. Icarda-122 41•60 
96. BP/UK-254 52·00 
97. K-7l4 43•00 

98. lcarda-104 43-40 
99. BP/ RC-161 43'80 35·20 

JOO. BP/RC-I~ 45-60 
101. K-42 46·20 

102. BP/RC-42 46·30 

103. K-683 48·60 

104. BP/RC-18 48·80 
105. IC-36948 60·00 
106. K-638 50•00 
1.07. lcarda-181> 3J)·30 
108. K-78 50·40 
109. BP/RC-93 50•40 
110. 13P/RC-78 so·so 
111. RD-51 50·50 
112. BP/RC-54 50·70 
113. K-55 51'60 
114. IC-36955 51·60 
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TABLE 1. Continued 

No. Linc No. of aphids/plant 
(at 40 days) (at 70 days) 

115. Icarda-181 51·30 
116. Icarda-21 51·50 
117. BP/UK-250 52•00 
118. BP/RC-16 52·30 
119. BP/ RC-36 52-35 

120. BP/RC-17 52-40 
121. Len i ngrad-81 6:?·SO 
122. karda-262 52-80 
123. Icarda-183 53·30 
124. BP/RC-31 SJ-40 40·20 
125. BP/ UK-231 53·40 

126. K-51 53-60 
127. K-300 53·60 3()-80 

128. Barley-IS 54·30 25·60 
129. Barlcy-20 54·30 

130. BP/RC-83 54·50 
131. RD-36 54·90 
132. karda-54 55·00 
133. lcarda-58 55-30 
134. Leningrad-78 55·30 
135. IC-36772 55·40 
136. Barlcy-17 5S·SO 

137. K-319 55·60 

138. BP/RC-103 55-70 
139. K-646 57·00 
140. K-304 56·30 
141. Barley-348 56•30 

142. lcarda-73 56·50 
143. lcarda-134 57·00 
144. IC-36942 57-50 
145. IC-36904 sns 
146. lcarda-188 57·90 
147. K-59 58·00 
148. K-24 58•20 
149. BP/RC-110 58·40 
)50. Leningrad-42 58·60 
JSI. RD-250 58·60 
152. IC-36950 58·90 
)53. K-713 59·00 
154. BP/ RC-48 59·10 
155. BP/RC-21 59·30 
156. Icarda-155 59·40 
157. K-89 59·70 
158. BP/RC-112 59·90 
159. BP/RB-34 60·20 
160. K-287 60·30 
161. K-53 60·40 
162. Leningrad-69 61-JO 
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No, 

163. 
)64. 
165. 
166. 
167. 
]'68. 
169. 
110. 
m. 

172. 
173. 
174. 
175. 
t76. 
177. 
mt 
119>. 
180. 
181. 
!82. 
183. 
184. 
185, 
186. 
187. 
188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 

- F Test 
-S. Em 

Line 

·,BPJRC-H4 
lcania-:2) 
Bl'JRC-J86 
JBP/.RC-53 
Leningrad-4 
Jca!'dn-"!05 
1!P/LJK-21J16 
1BP/UK-J9S 
BP/U.K-A99 

,tfigitlJ· sttsc~ptibfe 

l.eningra·d-16S 
BP/RC-153 
BP/ UK-132 
lcarda-129 
BIJ>JUK-223 
lcarda-'159 
iBPJRC-84 
IC-3695:2 
BP/RC-15 
.Le,ni ngr:ad-37 
:BP-551 
BPf R:C-159 
81PJRC-JOS 
.BiP/!R:C-39 
lka:t"da..i68 
ilcaroa-200 
K:-58 
Leningrad-76 
BP-20 
BP-303 
IBPJUK-204 
1l<PjRC-15> 
lBP:JRC-11 l ~ 
JBP/RC-56 
ifC-36949 
K- 68 

'TABLE l. Continued 

No. of aphids/plant 
(at 4@ days) (at 70 days) 

6MO 
6J-70 
62· l,0 

162·20 
62·6@ 

1.62·90 
6:3-7~ 
16,MO 
67·l0 

7.l·JO 
7:NO 
73-50 
'7NO 
7,4-90 
75·00 
7.5·-40 
15·50 
75·50 
75•50 
76·00 
76·30 
76·30 
76·60 
7Nm 
,n~@ 
7,8•60 
79·76 
80·50 
80·70 
8J·40 
82:30 
82-80 
.85-50 
B.5'80 
89·20 

Sig. 
± 5·877 

Siig. 
± 2'982 

The lliines, Leningrad-<i7, 1BP/ UK-24l, BJP-442 and K-54 gav~ biigher 
green foddu yield as compared to other lines. 1'bese lines air,e either moderately 
tolerant or suso.eptible to aphid atitack. iJt ,can be concl lilded tha11 green fodder 
yield of these 1ines cam he enhanc,ed fulftlh-er by avo:iding 1losses due to aphid. 

GuJat~ et al. t 1978) reported a wide range of var.i:aition ,in ithe aphid 
population bui!Jt up ,o.m d~iffercnt susoe.ptible plants in the F2 and. lBC1. n111d thr,ee-
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way segregafo1g population s11.1gg,ested the ope.ration of mo.difrer genes gov,ernimg 
the intensity of infcstatfon. Other workers lilke D'hatlJlagar et al. (1972) ; Sagar 
Singh and Bhafia (JI 83) ; Sajjarn et al. 0985) also reported biglh <le,gr,ee ·of 
variation among ba1rley gerimplasm for r,esi:sta:ncc t-0 this aphid. Nev,ertheless 
for having a fo,ng lasting resh;tancc to barley aphid, it is necessary that new 
genes for r,e:sistance are ii:dentifle.d for incorporation into the varieties . 
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WEATHER FACTORS IN RELATION TO MYZUS PERS!CAE (SULZER} 

BUILDUP ON POTATO CROP 

RAM KISHORE AND K. D. VERMA 
CENTRAL POTATO RESEARCH STATION, MODIPURAM-250110 (MEERUT), TNDJA 

SUMMARY 

Among abiotic factors, temperature is the most influencing factor in controlling 
the growth of Myzus persicae. The landing and settling of M. persicae on potato 
crop takes place at the weekly mean maximum and minimum temperatures 
20•4°C- 24•9°C and 3·5°C-7·7°C in December at Modlpuram (District Meerut, U.P.). 
The weekly mean maximum and minimum temperatures of 25·3°C-25·6°C and 
6•3°C-9·5°C are most suitable for the rapid multiplication of the aphid species 
during the first to third week of February. Thereafter, temperature increases to 
26·1°C in the fourth week ot February which checks its further multiplication. 
In March, weekly mean maximum and minimum temperatures range from 
28·0°C to 33·2°C and from 10·5°C to 14·1°C respectively and there is also scarcity 
of suitable host plants. These conditions affect aphid populations adversely 
resulting In their disappearance. Humidity and rainfall do not seem to play 
significant role in an aphid build up. Increase in wind velocity during March 
varies from 4·37 km to 5•78 km per hour and aids in carrying away the alate 

morphs produced, to long distances. 

INTRODUCTION 

Myzus persicae (Sulzer) is one of the most destructive insects attacking 
the potato crop throughout the world. It also transmits over 100 virus diseases 
of plants on about thirty different families including potato (Kennedy et al. 1962). 
Amongst potato viruses, leafroll and virus 'Y' are very serious diseases. In 
India, due to viruses potato, yield is reduced by 25-80% (Nagaich 1974). By the 
use of healthy seed tubers about 50% of the annual Joss in yield can be prevented 
(Pushkarnath I 959). 

The use of chemical methods to prevent spread of viruses by controlling 
the aphid vectors has either been unsuccessful or only partially successful. The 
new seed potato strategy demands fuller data on weather-aphid buildup 
relationship to understand the behaviour of M. persicae on the crop. Weather 
factors include temperature, humidity, rainfall, wind velocity and light intensity. 
which have a direct influence on insect distribution and abundance. The paper 
deals with these factors in relation to M. persicae buildup. 
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MATERIAL AND METHODS 

Aphid populations were recorded at weekly interval by 100 leaves index 
method (Simpson l 940). The method consists of counting aphids on equal 
number of leaves selected at random from the bottom, middle and top of 33 
plants and one from the bottom of the 34th plant. The observations were 
recorded on unsprayed. Kufri Badshah, Kufri Lalima, Kufri Bahar and Kufri 
Chandramukhi varieties at two locations of the farm of Central Potato Research 
Station, Modipuram District Meerut (U.P.). The data were recorded from 
December 1986 to middle of February 1987 in autumn and again in spring 
planted crop upto the end of March 1987. Meteorological data in the form of 
maximum and minimum temperatures, relative humidily, rainfall and wind 
velocity were also recorded. 

RESULTS AND DISCUSSION 

It is apparant from the data (Table I) that the initial setting up of 
M. persicae on potato crop at the farm takes place during December. The mean 
population of M. persicae recorded on unsprayed potato varieties Kufri Badshah, 
Kufri Lalima. Kufri Bahar and Kufri Chandramukhi was o·so and 0·62 aphids 
per J 00 leaves in 3rd and 4th week of the December respectively (Table J), 
indicating its low buildup during this period. Meteorological data showed 
weekly mean maximum temperature were 20·4°C to 24·9°C and minimum 3·5°C 
to 7·7°C during this period. The mean monthly maximum and minimum 
temperatures were 22·1°C and 5·8°C (Table 2). As there was a good canopy 
and greenery of this crop at this time, the aphids were attracted to these 
nutritionally suitable plants or parts of plants. Similiar results were obtained 
in other places (Kennedy et al. l 96 I). Th us the stage of the host and weather 
conditions were both suitable for landing and settling of M. persicae during this 
month on potato crop. 

The weekly mean maximum and minimum temperature recorded during 
1st, 2nd, 3rd and 4th week of January 1987 ranged from 18· l °C to 23·5°C and 
5·3°C to 7·4°C respectfvely, the mean monthly maximum and minimum being 
21·7°C and S·9°C which were almost very close to the mean monthly maximum 
and minimum temperatures (22·] and 5·8°C) of December 1986 (Table 2). Because 
of this the multiplication rate of M. porsicae remained slow and ranged from 
J·O to 126·0 aphids per 100 leaves during this period on these varieties included 
in the experiment. The monthly mean aphid population was found to be 
92·43 aphids per JOO leaves (Table I). 

Thereafter. rapid buildup of the aphid was recorded. The population of 
M. persicae reached its peak in the 2nd or 3rd weeks of February, as the 
temperature abruptly increased to 25·6°C in the first week of February. The 
weekly mean maximum and minimum temperature recorded from first week of 
f ebruary to third week of February ranged from 25·3°C to 25·6°C and 6.3°C to 
9.5°C respectively. 
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TABLE J. 'PopuJa1tfon of M. per.!rlrae per 100 [eaves on four potato varieties at Modipuram 
. during 1986-87. 

. 

Va;riety 

Months Weeik Site Ku.firj K.ufri Knfri K:Ufll'i Total Meain 
Rad.shah Lalima 'Balha.r Oha:odra- .iPopula~ 

:mukhi tion 

December I O·O O·O O·O O·O '010 
O·O 

u lN~ 10·:o o·o O·O iO··O 

.lJI .O·O O·O -0·0 O·O O·O 
O·O 

n O·O ,o,o O·O O·O <O·O 

DH O·O G·O '2·0 ·l·O 3·0 
!(}•50 

n tQ,O I·O O·O ii}"() J··O 

IV l O·O o·o 2·0 ,O·O 2·0 
0·62 

11 11)-iO O·O 2·0 'J·O 3·0 

Mean month 0·28 

January l J2·0 .12·0 26·.0 28·0 n~·O 
19"12 

II t·O 41'0 13"0 21·0 75·0 

n I 40·0 m2,o 29•0 27·0 J,08·() 
A9·-0@ 

H 2·0 12·0 79·0 9·0 42··0 

m ,68•0 126·0 .33·0 35·0 262·0 ·65·50 

lV I i7•0 s ,1·0 '97•0 90·0 32.5·0 81•25 

Mean month 92·43 

February l ·608•0 327·0 387·0 [576·0 '3948·0 987'·00 

H l 1822·0 418·0 414•0 1772·0 4426'0 1108·50 

I'll I 1m·o 249·0 161]·0 HH4·0 399H> 9'.'J!M5 

IV ll J4S·O 15J,O 51'9·0 IOCB·O U8t8·0 454·50 

Mean month 886·68 

March I .[ 97·0 d40·4 42·0 161·0 45tH> a2·M 

ll 15·0 J9·0 16-0 26•0 76·0 J9·0G 

ll1l O·O 4·0 4·0 3-0 11·0 2-75 

fV 1 O·O O·O O·O O·O Q·{J (:VOO 

Mean month 33-58 

Site l = Location I at Modipuram 
Site II = Locatio.n 11 at Modipuram. 
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TABLE 2. Mean monthly weather data during crop season (1986-87) at Modipuram. 

Months 

December 

Week 

II 

III 

IV 

Mean month 

January 

JI 

m 
IV 

Mean month 

February 

II 

Ill 

IV 

Mean month 

March 

II 

Ill 

IV 

Mean month 

Temperature (0 C) 
Max Min. 

24·9 

21'1 

20•4 

22·3 

22·1 

23·0 

22'4 

18·1 

23'5 

21'7 

25·6 

25·3 

25·5 

26·1 

25·6 

28·2 

28·0 

31·2 

33·2 

30·1 

5•5 

7'4 

5·5 

5•3 

8·5 

10•7 

IO·S 

13'3 

14· I 

12· 1 

Relative humidity (%) 
Morning Evening 

86·0 

9)•0 

88·0 

88·0 

86·0 

93·0 

96·8 

92·0 

92·0 

91·0 

88·0 

89·1 

90·0 

87·0 

88·0 

83·0 

89·0 

42•0 

55·0 

47·0 

38·0 

45•5 

43-0 

52·0 

66·8 

46·0 

5J·9 

44·0 

43·0 

49·0 

44·5 

42·0 

46·0 

38·0 

44•0 

42·S 

Rain 
fall 

(mm) 

O·O 

2-3 

O·O 

0·0 

o·o 
O·O 

N 

O·O 

O·O 

0·5 

O·O 

J·O 

O·O 

O·O 

O·O 

12·0 

Wind velocity 
(km/hr) 

Morning Evening 

0·61 

2·65 

0·33 

0·49 

1·02 

)·30 

)•41 

3·0[ 

)·04 

)•69 

0·53 

)•66 

2'70 

3-22 

2·02 

.1·29 

2·91 

3'15 

3·29 

2·66 

3•01 

5·72 

2-51 

2'83 

3'51 

3'30 

3·00 

no 
3-25 

2'88 

4·72 

4'17 

3,74 

3'87 

4·37 

4·65 

5•43 

s-78 

5·05 

On variety Kufri Badshah the aphid population recorded was as high as 1822·0 
aphids per 100 leaves followed by Kufri Chandramukhi (1772•0 aphids per 100 
leaves) in the 2nd week of February. The mean population ranged from 987·0 
to J 106·5 aphids per I 00 leaves from 1st week of February to 3rd week of 
February. However, on all the four varieties i.e. Kufri Badshah, Kufri Bahar, 
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Kufri Lalima amd Kuf!ri Chmnch.am~1khi the popuilatio.n va,ried from 327·()) to 
I 822·0 apMds rper mo leaves (Table 1). 

Dillring the fourth we,elk of February, tihe pojpulatuon of t ,h,e apb:id species 
started decUnfog wJtb rise in temperature and stood at M5·0 to JJ,())03·0 aphids 
per 100 leaves ,on these vaTieties (Table 11). l'he weekly .mean ma~imum .and 
minimum temper:ature.s recorded were .26· I and 9·8°C r,esp.ectively. Pushl<amatib 
and Nirula fl 970) slat<e that tempe,ratm:e abov,e 26°C ,c,ea'Ses the ,reproductive 
activity of M. peisicae. lt was ailso observed that due to m.atu.r.ity of the :cro,p at 
this stage the potato fo1lia,ge physically as wd,J as nutrj,tionalJy !became un:suitaible 
for the multiplica'tio.n of the aplh;d. Th,us wi,th sc.rac.ity of suiit:abI:e host plants 
and rise fo t,emperature d1.mi:0g this period., :further development of M. persicae 
was chec!ked. 

In Ma1Tch 19,87, fl!l:rthc,r rise in tem;peraiture was observed. The wee.kly 
mean maximum and :m~nimum tempe.ratu,res r,eco.rded wer.e 28·0°C to 28"2°C. 
J0·5°C to J0·7'°C respectlvely (T.abk 2) upto the middle of March and t lhus were 
responsible for drastic dee'Hne of aphid n11.11nher. The a_phid popu,lat,ion now 
ranged from J S·O to D16M) aphids per lnmdred leaves ('l'ab'le I). JBarlow (l 962) 
and Van der P'l:ank 0'944) also found thait tempe.ratu,r,e .above 28·0°C prevents 
development -0f aphid. ' 

The tem_pe,rature goes on rising furitber .and the weekly mean maxiim1Um 
and minimum temper.atur,e record(..>d were 31 ·itC to J3·2"C aind t3·3"C 1to J.4·f'C 
respectively upto the end of 'Ma:rdt (Table 2). This st,rongly effect·ed aphid 
population and event,uaHy aphids di:sasp,pea1red from tile potato foJia:ge. Dickson 
and Laird ( 1967} st:at,e 1t1Jla,t ,M. persicae popufatfons a'htnost dis:a«ppe'lr when 
maximum temp.erature reaches 32·0'\C and are :repfaced .anmu.ally by migran,ts 
cooler, moist regions e.g. bms and mounhfr,n:s. 

Humidity and rainf.a~l do ,mot :se.em to play much rol,e im aphid build1up. 
The wind velocity jncr,eased in tihe mon1th of Marc:111 fr.om 4•37 to 5·78 lkm/h 
(Table 2) hel1ped in carrying .away ithe alaite aphids to fong d;istances. TiJ:tiis is 
also the time when !arge number of alate morph fo.rmatijon takes place (V,erma 
1986). 
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STRATIGRAPHIC DISTRIBUTION AND HOST ASSOCIATION OF 
APHIDINAE APHIDS (HOMOPTERA: APHIDIDAE) OF GARHWAL 
RANGE OF WESTERN HIMALAYA 

D. K. BHATTACHARYA ANDS. CHAKRABARTI 

BIOSYSTEMATICS RESEARCH U1'1T, DEPARTMENT Of ZOOLOGY, UNIVERSlrY OF KALYANI, 

KALVANl-741235, INDIA 

SUMMARY 

Aphidinae is the largest subfamily of the fami!y Aphididae (Homoptera). Uptill 
now altogether 141 species of. aphids are known from Garhwal range of Western 
Himalaya. Out of these 86 species belong to this subfamily which comprises 
more than 60% of the total species so far explored from this region. The species 
have been collected from different altitudes and hosts. The attitudinal distribution 
in relation with vegetation and the host association of aphidinae species of 
Garhwal region of Western Himalaya, India are dealt in this paper. 

INTRODUCTION 

Aphidinae the largest subfamily of the family Aphididae (Homoptera) is 
capable of adapting a wide range of ecological parameters viz., temperature,. 
rainfall, altitude and humidity. This subfamily embodies more than half of the 
number of aphid species when compared to the total aphid fauna so far been 
explored from the world (Eastop 1977). Since Buckton (1893) at present 
altogether 141 species of aphids distributed over 73 genera are known from 
Garhwal range of Western Himalaya (Bhattacharya et al. 1983 ; Chakrabarti 
et al. 1983; Maity et al. 1984 ; Chakrabarti and Maity 1984; Chakrabarti and 
Bhattacharya 1985; Chakrabarti and Raha 1985; Medda and Chakrabarti 1986 ;. 
Charkrabarti et al. 1987). Out of 141 species, 86 species distributed over 43. 
genera belong to the subfamily Aphidinae which comprises about 60% of the 
total species so far been explored from this region. 

Ghosh and Raycha udhri (1979) provided the altitudinal distribution of 
Aphidinae species of Darjeeling district (W. B.) and Sikkim. Later, M1.ity et al. 
(l 984) provided the stratigraphic distribution of the aphids from Garhwal range~ 
.But distribution aphids in correlation with vegetational belts were not considered 
in the above works. 

MATcRIAL ANO METHOD 

Aphid species collected by Biosystematics Research Unit, Department of 
Zoology from different altitudes and host plants of Garhwal range in different 
seasons were studied. The stratigraphic distribution in relation with. vegetational 
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pattern and the host assoc,iation of 1these nph,id-s in the airea a .r,e dealt iA tlhi:s 
paper. 

R.E'SUIL'T S ;t,.iNO mSCl!ISSION 

Stratigraphic llistrilbutfon : 
The abundance of .aph~d species under \the subfam'i.ly Ap'hid'inae in loca1itJes 

situated at dUfer,en,t a1tiitudinal strata in co:r!I'elatio.111 wi,th ve~etatfon.al belt:s ,of 
Garhwal Range was studied. FollowiitigJDudgeon and Kenoyer .(1925); Kashyap 
(1925) ; Osmastom {1922); Gupta '(,1951, 1'962) the ve:getat,ioRa1 area iR r ,ela:tion 
to altitude can 'be divided with 4 re.gio.ns viz., Tropical region extending from 
c 300 m-c 900 m, Subtropical region ~xtending from c 900 m-c 2000 m; 
Temperate region from ,c 2000 m-,c 3,600 .m .and Alpine region from ic 3600 m­
e 5500 m. Usually different altitudinat :wnes have different vegetation type, 
although overlappi,n,g flora may freq,u,endy occur. The tropkal region o.c,cupied 
mainly by plants like Chry.srmthemwn spp.. Agaretum spp., Browa/Jja spp., 
Artemisia spp., Cestmm app., D(!J/it:hos ·spp., 'Toddalia spp., l.qgenstromia spp .. etc. 
and different species of grasses are the jm,portant host plarnts of aphidiinae 
species. Tbere ex,ists 27 s1pecies under 15 genera of 1the ap1lridh1aie aphids in thh 
region. 

The subtropica'I r,egion char.aciterised by baviin,g differ,ent species of Alnus. 
Prunus, Artemisia, :Ouberis, Ce-strum,, Geranium, Lyonia, Rubus, Rosa, eitc. as the 
main host p.lants of aphidinae speciies embodies 55 species .,frstrilbuted ov,er 31 
genera. 

The temiperate ,region having Prmms, Lcnfoera., Rliododendr.on, Salix, 
Impatiens, Hydrangea, Vibumum, as the principal host piant's for biphid,inae species 
represente,dl by 72 species over .37 gene.ra in this regi·on. 

The A1pine r,egion having Rhododendron, Viburnum. Bew/a, .Sorberia e~c. as 
the predominant 1plan1t genera !harbour 20 spec,ies distributed over 14 genera or 
the aphidinae aphids, 

The vertical distribution ·of the tot.al genera and species of this sulbfamHy 
in relation with vegetational belt·s have been re)Presented in the f'ig. L 

It can be analysed tlhait the ltem:perate vegetational belt :appears to lbe most 
preferred n;i:che for :apiridiRae aphids. This zone is the richest .as ,reg.ards t:he 
number and diversity of the ap'h-idfa1a,e gr,ou1p. 

It also indiicates that the temperate .zone ,comprise~ m.or,e than 83% ,of the 
total Aphid·inae specks ;a,n<!l 51% ,of the tota:J .aplhid species so far explJore.d from 
Garhwal Ran~e. Wlh;De Alpine :zone consists tib·e lowest pe,iicentage (23' 25~,{) of 
the Aphidim:a·e sp,ecies a,md al'So 11:owest i(14•J,8~~) ·number wh:en ,c-ompu.ed U1,e,se 
Aphidinae :spe.cieis wj1th the tot.al apI1ids eKpUored from -Ga:rhwaJ Rang.e. The 
Tropical a11.d subtropkal re1gions ,compri'se 3! '39% a:rnd 63·95,~ of the .aphidinae 
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species and J9·J4% and 39% when compared to the total species explored from 
Garhwal Range. respectively. 
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The composition of aphidinae species in each stratum is some what 
distinctive, although some species like Toxoptera auranti, Macrosipho11iella 
pseudoartimisae, Avi ce,mina indica, Hayhurstia atrip/icis may found in contiguous 
belts as because of t1,e overlapping floral composition between the contiguous 
strata. But wh.en considering the species typical for a particular altitudinal zone, 
it appears that Alpine region is very distinctive, because it harbours mostly the 
typical plant species for this particular region. 

lt has also been observed that few species like Aphis gossypii, Aphis 
spiraecola, Brachycaudus ltelichrysi and My=l1S persicae could be found in each of 
the strata in tl1e present area of study irrespective of any altitude and floral 
composition as because all those species are highly polyphagous species and 
infest large number of hosts belonging to unrelated families and possess their 
habit of cosmopolitan distribution. 

Host Association : 

The 86 species of aphidinae aphids have been found to infest the plants 
belonging to 48 plant families distributed over 91 plant genera and 119 plant 
species, It has been observed that most of the aphidinae species live on higher 
dicotyledonous plants, while few on monocotyledonous plants. It has also been 
found that among the plant families Compositae harbour the maximum number 
aphidinac species (20) followed by Rosaceae (14) and Graminae (13). Hence 
they act as the predominant plant families for the aphidinae hosts. 

Members of the subfamily apbidinae show host alternation (Eastop 1977). 
In the present area of study most well known alternating species are Myzus cerasi 
which alternate between cherry (Primary host) and Artemisia, Cardanille (Secondary 
hosts) ; CapitophorllS hippophae alternate between Hippophae (Primary host) and 
Polygonum (Secondary host) ; Brachycaudus helichrysi alternate between Pru11us 
(Primary host) and Awipha/is, Agaretum, Erigeron (Secondary hosts). Many 
species like Aphis gossypii, Aphis citricola, Myzus persicae are highly polyphagous 
belonging to this subfamily show host alternation, where primary hosts are some 
what definite but with a wide range of secondary hosts. Species like Amphicercidus 
lonicerae, Avicennina indica, Ceruraphis eastopi etc. are seem to be host alternating 
species as they have been obtained from their primary hosts and in these cases 
the secondary hosts yet to be determined. In case of Myzus cornuta, Eumyzus 
prunicolus and many others the host alternating habit is till to be obscured from 
the present area. So the host alternating and holocyclic life pattern of the 
aphidinae species in this area is v~ry common as evidence by the presence of 
fundatrix in many cases. 
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Table I indicates the degree of host specificity of aphidinae species. It 
could be found that a substantial percentage (66·79%) of aphidinae aphids is 
restricted to a single plant family. About 48·83% of species are restricted to one 
plant species, while altogether 33•7 I% of species occur in two or more groups of 
plants. 

TABLE t. Degree of host specificity in aphidinae aphids. 

Host specificity No.of % over Total 
aphidinac species aphidinae species 

Aphids restricted to one plant species 42 48·83 

Aphids restricted to one plant Genus 48 SHI 

Aphids restricted to one plant Family 57 66·79 

Aphids restricted to 2-4 plant Families 24 27-90 

Aphids restricted to S Or more plant Families 05 05-81 
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CHROMOSOME NUMBERS OF INDIAN APHIDS : THEIR POSSIBLE 
EVOLUTION AND TAXONOMIC SIGNIFICANCE 

S. P. KURLAND R. S. CHAUHAN 
APHID RESEARCH LABORATORY, M. M. POSTGRADUATE COLLEGE. MODl'IAC.AR-201204, INDIA 

SUMMARY 

Diploid chromosome numbers for twenty two Indian aphid species are listed. 
Majority of them are known to have even number of chromosomes while the two 
species viz., Apl,is ad1yrnn1/ii and Capi1apluu11.r l,;ppopltaes 111i1e1u111i have odd 
numbers. In the present paper the possible evolution and the modal numbers 
for various genera have been discussed in order to establish the possible 
correlation with their taxonomic significance. 

INTRODUCTION 

So far chromosome numhcrs for more than 685 species of Aphidoidea have 
been published world over (Kuznetsova and Shaposhnikov 1973 ; Gut 1976 : 
Blackman 1980, 1986; Kur) 1986 a). The contribution of Indian Cytogeneticists 
for the study of aphids stands at about I C4 Ind ian species (Chauhan 1987). 
Unfortunately the workers in this country could pay attention only for just 
reporting the chromosome numbers of aphids rather than carrying out thorough 
investigations with them. Aphids as a whole are the good material for genetical 
studies as they have many advantages over other insect groups (Sapunov and 
Kuzentsova 1987). So far, the assessments of the evolutionary implication of 
aphid chromosome numbers have been based on the information about only few 
species(Shinji 1931, Steffan 1968). 

In the present paper, in the light of chromosome numbers of certain 
species of aphids, an attempt has been made to know the phylogenetic relationshi p 
within the family Aphididae, and to use this information in practical taxonomy. 

MATERIALS AND METHODS 

Chromosome air-dry preparations were made using young embryos 
dissected out from the freshly collected aphids from different localities of 
Himachal Pradesh, l ndia (Table I). The dissection '"as done in hypotonic 
sodium citrate solution (0·5%) and the early embryos were then fixed in 3 : I 
methanol; glacial acetic acid for 10-15 minutes and thereaft~r two changes of this 
fixative were made. When the embryos turned white, they were transfered onto 
the slid~ and crushd in a s.m.11 drop of 60% acetic acid and were subject to air· 
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drying. Later on these sHdes were stained in \0% Giemsa stain and fina\\y 
mounted ,n D. t>. X. 

In ordt!r to ascertain the chromosome numbers in each species atleast 
25 mitotic complements were selected and counted. ln each species the chromo­
somal measurements were taken from well spread complements and their mean 
values were used for the preparation of Idiograms (Figs. 19-40). Chromosomes 
marked with asterisks in idiograms are unpaired and they may be treated as sex 
chromosomes. 

TABLE J. Chromosome numbers for 22 species of Aphididae and their place of collection. 

Chromosome Place of ldiogram 
Aphid Species Number (2n) Collection No. 

(Somatic cells} 

Subfamily- Aphidinae 

Amphol"<Jpliora ,m,pul!Mu bmgalemis 

H.R.L. and Basu 12 Manali 19 

Apfiis ac!,yra111f1i Theobald 7 Solan 20 

Apl,is citricofa van tler Goot 8 Kangra 21 

Apl,is kurosawai Takahashi 8 Solan 22 
Aphis para1•erbasci Chakrabarti 8 Solan 23 

Aphis ruborum longisetosus A. N. Basu 6 Solan 24 

Brachycaudus rumexicolens (Patch) 12 Barog 2S 

Capitopl,orus l,ippophaes mitegoni Eastop 9 Mana Ii 26 

Hyperomyzus cardue/linus (Theobald) )2 Naldehra 27 

/mpatienti1111111 a:riaticum da/housiensi:r Verma 16 M eCload Gang 28 

lrtdomasottap/iis imtlae (Ghosh and Raychaudhuri) 32 Barog 30 

Lisomaphis atra H. R. L. 18 Barog 29 

Macro.,;pl,um misca,11f1i Takahashi 111 Solan 31 
Metopo/opltium rubi (Narz.) 12 Barog 32 
MJ·zukkiu 1·erbosci Chowdhuri, Basu, Chakrabarti 

and Raychaudhuri I:? Manali 33 

Myzus cert, ... ; umefoliae (Shinji) 12 Solan 34 

Myzus dycei Carver 12 Solan 35 

Myzus obtusirostris David, Narayanan and Rajasingh 12 Barog 36 
Uro/eucon pse11dote11uceti Verma 12 Kangra 37 
Uro/e11co11 simlae11.1·is Chakrabarti. Ghosh and 

Raychaudhuri 12 Kandaghat 38 

U roleucon so11ch i ( L.) 12 Barog 39 

Subfamily-Lach ni nae 

Ci11art1 maculipes H. R. L. 12 Chai I 40 
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,RiESUL TS AND DlSCUS:SltON 

Table 1 lists diploid chrnmosome numbers for somatic cells of 22 species or 
Aphididae not previous~y karyotyped, alo.ngw,ith their p1Jace of ,collection. The'ir 
idiograms :represe1Hing karyotypes are dirawn in Figs. 19-40.. In the 1piresent study 
we have been abllc to study the ,chr,omosome m11nbers in the species urndeir dte 
subfamilies, Aphidinae and Ladrninae. Aph,ids of other subfam,iJies could not be 
collected. The diploid chromosome numbers reported iher,c range from 6 to 32. 

The value of karyoiogical ,investigation for aphid systematics has \ong been 
a constroversial questfon. Morgan ( ,J905) after study,ing the karyoty,pes of three 
species of Phylloxera, concluded tlilat there was no correlation wJrn.tsoeve,r between 
the absolut,e chromosome numibe·rs and the extramorpliologica.l specifkcharacteri­
stics of aphids. Shinji (1931) 011 the basi.s of analysing the k.aryotypes ,of J7 aphid 
species reached the opposite conclus,ion. The hypothesis now advanc,ed is that 
karyological study of aphids can throw Hg'ht on ,certain taxonomic problems 
(Sun and Rohinsou 196()). 

Earlier chromosomal detcrm,i11ations have usmnlly been based on a single 
sample of t'he parthenogenetic ,morphs of each aphid species fKtirl 1978, 1980; 
Khuda-Bukhsh J 980 : Robinson and Chen [ 969 ; Kiumettsova and Shaposihll1ikov 
1973; Sun and Rob,inson 1'966; Gut 1976; Kur1J .and Clrnuban J986). B:ut Oater 
studies by Kur! ( ·1986 b), B[ackman (1980, 19,86) using more tJrnn one samples for 
each species sbowed a great range of chromo~omail variations with.in one sample 
of species. Variat,ions in chromosome numbers we.re also <>b~ened if a part,icular 
species was ,collected from dijffer,ent bor.t plants and ,evem from differen't locality 
(Kurt \98'6 ib; Blac!kman 1980, 1986}. Aph~ds mig11t be ex:pected to show more 
variation of Karyotype within species than many other organism~ for two rea:f.ons. 
Firstly they have h·olocentdc <:hromosomes. Secondly they have thdyitoJwus 
reproduction. These two factors seem to he the main .r,easons for chmmosomal 
variation wiithin species, the possibility for other reasons may not be rnkd out. 
The chromosome numbers have ·undoo'bted1Jy undergone much more comp1icaitcd 
evolutionary changes and ,i,n or,dcr to say with confidenc·c wh,ich number of chromo­
somes was original one. it ~s essential to have cytolo,g,ica:J data which have bee.A 
more stricHy .selected from the systematic point of view. iit will probahiJy be 
necessary first to study the karyotypes in the evolutionarily oldest groups of aphids. 

The various ·dip'loid chromosome niumber.s so for recoir<led in 1the genus 
Amphoroplmra are 4, I 2, 14, 18, 20, 21. JO, 4'8, a11d 72 (Kur! 1986 a). In the sub­
species A. ,ampullata bengalen:sis the diploid numbers was 1fo'und ,to be 12 (f'ig. l). 
It seems that 2n=l2 is the bas~c numlber for tihe gemus Amphoropltora a1,d ,other 
numbers might have evolved from this rmmhcr .. 

·- Most aphid gene.ra in fact slww a remarkable constancy of ehromosome 
number. Three out of five species of genus Aphis examined :in the p,rcsent study. 
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have 2n=8 .chromosomes, while Aphis ,achyranthi has 2n=7 ,chromosomes, it miglit 
be of male somatic ceHs. Tlhe idiog,rams for both 2n=8 (Fi.gs. 21, 22, 23) and 
2n=7 (Fig. 20) show S'ome :simifar,it~es exceipt fhe largest chromosome in 2n=7 
(Fig. 20}, whid1 may be r,e,gardsd as sex chromosome,. Aphis ru'borum .longise.tosus 
has 2n=6 chromosomes ,(fig. 3). To expfa,in H we have stm ·t-0 find out the 
explanation for the ]esser num1berof chromosomes in the oongeneric species. Under 
the genus Aphis all the 58 species show 2n= '8 except 3 species ,vhicb hav,e 2n=6, 
7 and IO chromosomes. The modal number for the genus Aplzis may be regarded 
as 2n=8. 

In all 1he 8 s:pec.ies of :Sr.achycaudus known. ,the c'hr,omosomes numbers are 
2n=l2 (Kur! 11986 a). ln B. ~umexicolms t lbe dip.Joid chromosome rrnmiber was 
also found to be 12 (Fig. 4). Thus tbere is a oonstRncy ,in .chromosom,e number 
here. at generic level. 

The interesting foat1we of our study for Capitopborus liippopba£'s mitegoni is 
the presence of odd number of dnomosomes ,(2n =9) (Fig. 5) in majority of the 
complements .in the preparations. Three species out of 5 of it he ,gen'Us (K111rl U'98,6 a) 
have 2n =IO wthHe only two have 2n = I 6. It apipears th.at the basic m.1m ber oi 
chromosomes in the :pr,esent genus mighl be fO and the complements having 2n =9 
might have come from male somatic <:ells. 

fo t11e case ·of Hyperomyzus eardttellinus the dip'loid chromo.:;orne number is 
2n= 12 (flg. 6). simHar to fhait of other three spedes known so far (KurJ 1986 a). 
lmpatientimm1 asia1icum daflwusieusis shows 2n= 16 (Fig. 7} while Inclomasonaphis. 
inulae shows 2n= 32. lt is clear from the idiogrnm (Fig. 30) that one pair or 
chromosomes ,is extraordinary large 5~zed while others are very small in appearl!nce. 
The biggest pa,ir is mo're tman five times b'igger than the sma1i one:1>. 

In Liosomapliis atr:a the di p[,oid chromosome n·umber was observed a~ I & 
(Fig. 8). ]IJ\ all the it1hree sped,e!'.of Uosomaphis (including the present) the diploid 
number is 2n= 18 {K.iurl 1'986 a) showing clear constancy in chroimosome numlber 
in them. Jim Macrosiphum misca11tili the diploid chromosome number is 18 ,(Fj.g. 9). 
In 23 species .of Macrosipkum worked out so far (Kurl l 98,(l a), 16 species possessed. 
2n=l0 chromosomes, while others have 2n= 8. 14 and 1J8. 2n=l0 might be the 
basic number, for tl1e genus .M.acrosiphum whereas ,other numbers J1av,e evol'i·ed 
from this number. 1n Metopolophium rubi the diploid ,chromosome 11111rnib.er was 
found to be 12 (Fig. 10). All .the fiv,e s,pecies of this genus have dilfor,ent diploid 
chromosome numbers i.e. 2n = I 0, 12, 14, 16 amd 18 {Kml 1986 a). In Myzakkia 
verbasci t'he diploid chromosome inumbe1" was fcnmtl to be 2n= 12 (Fig. 11). 

Nil the three spec,i,es of Myzus investigated during tb,e present smdy 
possessed 2n = ~ 2. similar t-0 the modal 1M:imber for this genus. The subspecies. 
Myzus cerasi umejoliae ha:s the normal diploid m1rniber as 2n=J2 ,(fig. 12). In the 
preparations the aneupfoid compkmcn,ts having 2n=IO (Fii:g. 13) were also 
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observed. 1 n Myzus dycei (Fig. 14) and M. obtusirostris (Fig. J 5) the diploid 
chromosome numbers were found to be 2n = 12. Majority of the species of this 
genus show 2n = 12 chromosome with some exceptions. The modal number for 
Myzus is very near to stability i.e. as 2n = 12. However, variation in chromosome 
numbers within this genus does not always make taxonomic sense. 

In the genus Uro/euco11, most species have 2n= 12 except a few, having 
2n=8, IO and 14. In U.pseudotenaceti the normal number is 2n= l2 (Fig. 16) 
while in U. simlaensis besides the normal number 2n= 12 (Fig. 17) whereas in 
some of the complements having 2n = 11 (Fig. 18) were observed. In U. sonchi 
also normal number was 2n= 12. It may be treated the modal number for this 
genus. 

ln the present study subfamily Lachninae is represented by Cinara macu/ipes 
having 2n = 12 (Fig. 40) similar to majority of the species of this genus having 
2n = l 2 (Kur! 1986 a). 
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A PHIDS AND THEIR COCCINELLID PREDATORS OF FRUIT TREES 
IN MANIPUR, NORTH EAST, INDIA 

S. SHANTIBALA DEVI AND T. K. SINGH 
l:NTOMOLOOY RESEARCH UNIT, LIFE SCIENCES DEPARTMENT, MANll'UR UNIVERSITY, 

CANCHIPUR, IMPH.U-795003 (MANIPUR), INDIA 

SUMMARY 

Eight aphid species under 6 genera infesting various fruit trees growing within the 
altitude of 300 m to 2000 m in Manipur, have been reported here. Notes on their 
appearance, nature of damage, seasonal incidence and thirteen species of 
coccinellid beetles predating on them have been provided. 

INTRODUCTION 

In Manipur 8 aphid species under 6 genera were found infesting various 
fruit trees growing within the altitude of 300 m to 2000 m. In the course of 
investigation 13 species of coccinellid predators were found predating different 
aphids. 

Singh and Singh (1985) and Devi and Singh ( 1986) provided some works 
on aphidophagous coccinellids from the region, but none dealt on aphids and 
their coccineliid predators on fruit plants in Manipur. 

MATERIAL AND METHODS 

Aphids and their coccinellid predators \\Cre collected chic.fly from the 
aeriaJ parts of the infested fruit trees growing at different altitudes of Manipur_ 
Jn the field, the aphids were preserved in 70% alcohol and their predators were 
kept in polythene bags. The larvae of predators were reared in the laboratory 

by grippling the particular aphid species. Everyday they were checked for the 
emergence of the adult ones. The aphids and the coccinellid predators were 
mounted and identified in usual manner. 

RESULTS AND DISCUSSION 

I. Subfamily : Aphidinae 
Tribe : Aphidini 

I. Apliis gossypii Glover : This aphid was found infesting Artocarpus. 
integrifo/ia, Psidium guyava and Pyrus ma/us in the altitudes from 700 m to 2000 m~ 
causing damages to the leaves and tender shoots during June to October. 
Coccinel/a transversa/is F1.br., Oenopia sexareata {Mulsant), Menochilus sexmaculatus 
(Fabr.), Oenopia kirbyi Mulsant, Oenopia guadripunctata Kapur and Scymnus. 
(Pullus) hilaris Motschulskey were found predating on this·aphid. 

2. Hyalopterus pruni (Geoffroy) : This aphid species was noticed infesting. 
the leaves and tender shoots and causing curling of leaves of Prunus amygda/us 
and Prunus persica during the months of February and March throughout the 
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Manipur. Various coccincllid predators were found predating this aphid viz., 
Coccinella septempunctata L., Cryptogonus bimaculatus Kapur, Cryptogonus 
guadriguttatus Weise, Menoc/1i/11s sexmaculatus (Fabr.), Micraspis i•incta (Gorham), 
Oenopia kirbyi Mulsant, Pania luteopustulata (Mulsant), Oonopia guadripunctata 
Kapur and Oonopia sp. Among these, 0. quadripunctara was found to be 
common. 

3. Rhopalosiphum nymphacae (L.) : It infested the leaves and tender 
shoots of Primus amygdalus during March to May throughout the Manipur and 
was predated by Oenopia kirbyi Mulsant and Oenopia sp. 

4. Toxoptera citricidus (Kirkaldy) : This aphid infested the tender shoots 
and under surfaces of leaves of Citrus grat1dis throughout Manipur during March. 
The coccinellid predators collected from this aphid included Cryptogonus 
himac11/at11s Kapur and Menoclri/tffi sexmacu/a111s (Fabr.). 

5. Toxoptera odinae (v. d. Goot) : This aphid was collected from leaves 
of Rust similiata. Coccinella septempunctara L. was found predating this aphid. 

6. Toxvptera aurantii (Boyer) : This aphid infested )eaves, tender shoots 
and inflorescence of Citrus aurantium and Magni/era indica during September to 
April in many places of Manipur. Me11ocltilus sexmaculatus (Fabr.) was the only 
predator of th is aphid. 

Tribe : Macrosiphini 

7. My:us 1•arians Davidson : This aphid was found infesting the leaves of 
Primus amygdalus during the period of February to May. The infested leaves of 
the host plant was found always curled. This aphid was predated by Harmonia 
eucltaris Mulsant. 

IT. Subfamily: Grecnideinae 
Tribe: Greenideini 

8. Greenidea formosana heri Raychaudhuri, Ghosh, Benerjee and Ghosh : 
This aphid was collected from the infested leaves and tender shoots of Psidiwn 
guyara and Eugenia jambolana in the plain and hilly areas of Manipur. Menochilus 
sexmacularus (Fabr.) and Platynaspi.f sp. predated on this aphid. 
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APHID FAUNA OF GARHWAl WlfH SPECIAL REflERENCE ro 
THEIR D~.STRIBUnON AND SEASONAL OCGIJRRiENCE 

D.S. RANA AND R. S. JHSHiJ" 
ENTOMOLOGICAL RESEARCll LAFORATORY, DF.J>A,R'TMfNf Of ZOOl.OGY, G1\Rl1WAL IJN'lVERSITY 

CAMPUS TEIUO, Tf.HRT !JAR'RWAL-249001. 'lNCill,, 

SlUMMARY 

The ipr.eselilt paiper lis ~'he ,outc,c>rmi ol the extens,Jve ecologicatl stud-y ,o'f aphids of 
three dustricts of ,Garhwal duriog 1984--86. A total of ,37 aphid spec~es have 1beM 
recorded, ou\ o'f fhese 6 species lhave been observ,ed to be new records for Gn,rhwal 
Himalaya. :four phytoge.ogra,phica\ ZO!rl&S are obs,erv,ed by the aurthors viz., 
tropicat, subtropiical, tem,perate and alpine z¢ne. It has been obser~ed that the 
subtropical zone is represented by riclil aphid fauna, ,bo1h qualJtativ~ly and 
quar11tita'li\lely, whe,rn compared to the tropica,I, temperate ,a,nd alpi.ne zone. The 
seasooa'l ,occurre,nce of these insecte irev.e:atJs itha~ ,the .s1ub,faml11y Ap'li\idinae has 
higher foequency of occurrence 1han the -other .s,ub-fan111lies. P,emp'higina&, 
Cha,ito,phorinae, Drepanosiphinae. Greenideinae and Lachinae. Two peaks 
of populat,ion, the spri,ng pe.lil and ~he post 111i10'Jil,soon peak havn been observed 
in Garhwal. 

The 'importance of aphid fauna in ag1riculture, hort,icuhure and forestry is 
well known. AiJthou,gh a great <lea.I of wo,rk on the A,phidi.dae -0f various pa,rts 
oflndian subcontinem·{ hn.s been dome (Ag:arwala and Ghosh 1984 ; David 1958 a; 
Ghosh 1974; Ghosh and Raychaudhuri 1980, 1982 ; M~sra aind Kil1ril 197'9) but 
little information is ava,ilable (),n the species composition and ecology of A,phid;idae 
of Garhwal. The prfo<.:ipa.l contributions are hy Chaikrabarti et al. ( 1985). 
Chakrabarti (1987), Chakirabarti and Raha (1985), Maity amd Chakrn'barli O 979, 
1980), Maiity et al. (1980'), Mc<dda and Ohakrabarti (1986). Garhwal region is 
characterised by h1gh and low mmmtain peaks, val1leys. dense forests and 
cultivated darads cov,ering the five di-suicts viz., Tehri Gar'hwal, Pauri Garhwal. 
Uttarkasli\i, Chamoli and De'hrndun. 

The p-resent study correlates t'he vanat1oms of apbid fauna of the three 
districts (Tehr,i, Pal!liri and Uttark.ashi) with thie eco!Jogica& fact,ors of altitude, 
climate and d,iifferent flora. The dis,tr~bu,tion of aphids in these districts and ,t'he-ir 
seasonal occurrenc:,e ha" also~ een ,rccor,d,ed in the present investigation, 

.MAiTERJAL AND METHODS 

The paper prcsen,ts the results of two years ( 1984-1986) study, conducted 
at various statfons -and s.ub,;taitions in three ,districts of Garhwa'I viz .• Tehri, Pauri 



APIIII) FAU~A OF G ,\:RBWAI. WITH SP,ECIAL Rf:HRF.NCE TO THFTR DlSil"RlDiJJTION 81 

and Uttarkashi. The aphids were coJJec,te,d from diffeirent localiti,es at various 
altitudes with their host plant and tihen preserved in 70';:~ alcohol. The identjfiea­
tion of the species wer,e conifirmed by Commonw·eal,th hstitiute of Entomology, 
London. An altimeter (range 0-4500 m) was used to determine the ahitudes .of 
different localiti~s. TJ1e >incidence of oocurr.ence at different zones :are iodkat<ed 
by month(s) in Toman 111wmerals as showm in Tabie 1. 

O'BSIERVA Tl<ONS 

Observations on the species composition with their host plant ;alongwith 
the locality and seasonal occu,rrence of aph.ids in t'hree distracts of Garhwal are 
summarisd in Table 1. Table 2 shows the frequency of fo'Cestation by Aphididae 
on angiospermic plants while Table 3 presents the species compositfon of 
Aphididae in different phytogeographkal attitudinal zones. 

R,ESUU S AND D,ISCUSSJON 

Extens:ive s urvey during 1984- 1986 revealed tihat the aphid fauna of three 
districts of Garhwal, is Jrn:rboured by a ltotaJ number of 25 plan,t famj)jes. Out 
of them 24 famil ,ics are distributed over 5 I angiospermic plant species while only 
one family of gymnosperm rcpr<!sented by TJmja orientalis which was observ,ed to 
be infosted by Cinara tt~iafilina, l t is interesting to not.e t1hat only tl1ree monocoty­
ledon plant famrnes (Araceae, Graminae and Scitamiir1ae) were obsen.e.d to 
harbour aphid s;pecies a!'> evidenced hy the occurirence of t1~e aphids, Pemafonia 
11igro11enosa on klusa sp. and Colocasia S'P,, Rhospalosiph1m1 maiilis on Zea mays 
and R. padi on BothriccMoa sp .. Cn the ,other hand there are 21 dacotyledon fammes 
which harbour maximum .number of aphid species. These p'lant fammes are 
Rosaceae, Solanaceac, Leguminosae, Cucurbitaceae, Rutaceae, Ascl'ep.iadaceae, 
Compositae, Crucff erae, Myrtaceae, R ubi.aceae. Acant'haiceae, Ser op hufariaceae. 
Salicaceae, fPolygonaceae, Herberidaceae, Urticaceae, Magnoliaceae , S.apindacea,e, 
Cupuliferae, Amacardfa<:eac and Malvaceae. Out of 21 families mcm.t1io111e.d above 
the first 12 were ·infested by Aphis sp,p. alone. Moreover, out of these 12 fam,iJies 
Rosaceae, Leguminoceae, Cucurbilacea,e., So1anaceae and Rillta<::cae harbour 
maximum population of Aphis spp. than the other plant fomrnes. 

Table 2 reveals that among the angiospermic plants the dicotyledon 
famil ies (23) harbourmax~mum number of aphid ~pecies than the monocotyledons. 
Among the gymn.osperm,ic ]Plants only one fami1y (Cupressaceae) was reipresen,ted 
to harbour aphid spe.cies. 

The qualitative s·tudies (Table ~) revealed tha.t the most abundant group of 
aphids in Garhwal is the s·uhfamily Aphidinae.. The S'\ilbfamitiies Pemphi.g,i.mae, 
Chaitophorinae, Drepanosiph,inae. Greenidejnae a,nd Lachinae occupy nex,t position 
in decreasing order of occurrence. T,Jrns the subfamily ApMdinae .app.eairs to be 
the most successful group in this region. S;1mi.!ar observations were made by 
Agarwala and Ray.chaudhuri ( ,)98 J) on t he ap bids of Sikkjm. Their study shows 
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1" ARLF J. Seasonal occurrence- and di,;1ribu1ion of aphid~ during 1984-86 in three districts of 
Garhwal. 

SJ. No. 
(I) 

J. 

2. 

3. 

4. 

5. 

(1. 

7. 

II. 

9. 

10. 

1). 

12. 

13. 

14. 

lS. 

16. 

17. 

18. 

19. 

Aphid species 
(2) 

Family : Aphididae 
Subfamily : Aphididae 

• Acyrtl1osipl1011 pi.mm (Harris) 

Apl,is cir,icola van der Goot 

A. eroccirora Koch 

A. ft1bae :.icopoli Group 

A. fahae mla11ella Theobald 

A. g<>ssyp;; Glover 

A. nuii Boyer d. F. 

A. ruhorum longisetosus A. N. B..1su 

A. 1•erbmci Schrank 

Bre1•icoryne brassicae (L.) 

lly.fteroneura setariae (Thomas) 

Lio.romaphis atra Hille Ris Lamber, 

L. hima/aymui.r A. N. Basu 

Lipap/1i.f ery.rimi (Kalt.) 

M arrosiphonielfa puudoarte-
mi.riot Shinji 

M . .ranhorni (Gillette) 

•.\!armsip/,um euplinrhiae (Thomas) 

M. (Sitohinn) rova,-ifnrmir Das 

• Me/a,raplii.f palumensi.f (Takahai.hi) 

Host plant 
(3) 

Pisum sp. 

Zanthoxy/11111 alatim, E11po1ari11111 sp. 

Vigna si11en.fi.f, Do/icl1os lab/oh 

So/a,111111 11/,rrum. Cestrum SJ). 

Solanum ni,rr11111 

Psidi1m1 g11ajav11, Cypho111e1ulra sp., 
Curumis sa1iv11s, C11c11rbita spp., 
Rop/rar,us satil'ttr, Citrus spp., 
Capsicum c11u11111111, Lujfa cy/i11drica, 
Strobilonthus sp., Hn111ilte11ia sp. 

Calotropis proura 

Rulms e/lipti('IIS 

Vtrhascum c/1int11sise, V. 1ltaps11s 

Rapha1111s satil'll.f, Brass/CCI sp. 

Cliyrsanrl,emum sp .. Tritic11111 ,•11/,rara,', 
Eleusine coracona 

Berbtrir aristara 

Berheri.r arisra1a. Fa,ropyrum sp. 

Bras.,ira spp., Raplranus satiwts, Urtica sp. 

Artemisia vulgari.,. Rosa sp. 

Cir ry.M11ll1em11m sp. 

Citrur a11renrifolia 

Ro.ra spp. 

P11m11., rnmm1111;s 
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Locality+ sur\'cyed 
(4) 

TH 

UK NT CS AJ PR KN 

TH KD NT UK UD SR SP 

NT KNGH 

UD KD TH PR KN AJ KT 
NT UK NL MN CS JO KA 
TP 

TH KD PR UK NT AJ PN 
JO BP SR NL KR 

TH KD 

TH NT CH DD AJ UK 
NL HT RP 

NT DD BP BG AJ UK JO 
KA 

TNCH UK 

CHPR 

NT KT AJ 

-do-

TH NTSR PROD DS BP 
NLKK PN KD BG UK JO 
RT JP CG PN SP UD MN 
cs 
TH GH 13P CG PR UK 

UK AJ CH PR JO 

AJ UK PR JO 

AJ SR DD BT CS TH 
NT PR UKJO MN KN 

BT 

TABLE I. Continued 

Distribution and seasonal occurrence (S) 

Upto 900m 900-2000 m 2000-3600m 3600-SSOOm 

III.IV Ill 

Ir-IV, VIII-TX III, VII 

IX-XI VJJ-XII 

Ill, IV IX,X 

11-V. VIII-IX 11-V, VII-XII 11-V. VII-XII 

11-V. VJH-JX If-XI 

11-VJI 

1-IV. VII-IX 1-V. IX-XI 

IV. VI IV, VI. 
VIII-IX 

VIII VIIJ-X 

IIJ-IV IV, VIII, XI 

II. VI, IX-X II. VJ, VII-X 

-do- -do-

I-XII I-XII 11-V, VII-XII 

11-V 11-V, VIII-XI lII. lV 

llHV IV, VIII- XI 

X- Xl 

II-IV.XI II-XII I-XII 

VIII-X 
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TA B1L 'E 1. Continued 

SI.No. 
(I) 

Aphid species 
(2) 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

M . :facd1ar.i (Zehntner} 

,\fy:us dJ·cei Carver 

M. persicaf (Suilze.r) 

• • Pentn/01tin nigroner"oro 
Coquerel 

Pho:r(l(h>rt ram,abis IJ>ass eri ni 

Rl1opnl<>.fiplJ11m muidis (IFitchi 

R. pmll ( L.;) 

• Si11omegoura citri('(>(,1 
(v.an der Goo1) 

To:coprera a11ron1ii ( Boy tr 
de Fonscolomble) 

T. eitrkid11s (Kirkaldy) 

Subfamily : Pemphig]nac 
Epipemphig11s it11t11<·1n 

( Cho'lodkovs.k y) 

F::rinsoma 1anigerum tH:a11smann) 

PtmphiKIIS mofidvilkoi 
Cholodkovsl;y 

Subfamily: Chaitophorinae 
Pt r:ipl1yi.ltu paJlid11s 

~Chakra,bar,ti anll Momlal 

J), 1•illosii Chakrabani 

Sullfomily: Drepanosiph'in.ae 
Beu,cafli.s pnttti;ola Ba"l·l. Gho,st\ 

and Raychaudhuri 

Subfamily : Greenideinae 
Grui,id~a c Tridtosiphttm> lmm,11>111 

Chalm1bar1i 

Subfamily: Lach1i*ac 
•Ci11nra tuja/iliun {du Guetcie) 

Host plant 
(3) 

Vrt.ica clioiN1 

Rosa spp., Rap/111a11;r satfr11s, .Solanum nigr11m, 
S. tuber,osttm, .S. mefon;:em1, Ma1va S)•lve.1•Jri!i, 

N ir.otilla tahacum, Lycoper.ficum ts<'Ulantmn. 
Prunus per.1ica. Brassira sp. 

1'tif1ua sp., ·Co/m:asia sp. 

Ca1111aM~ sa tiYa 

<:!tr)'f<rlllhtnmm ip., Zea 11w;•s, 
£/et1Jir,e cnru1·m1e1 

Dolichos sp •• Zea JtUl)'.r, Elemine roracm10, 
Bothriacli/oa lip. 

Vi,:11a :~illl'IISJ°'s, Smilex sp. 

Ct>.f tmm spp., Miclttliu <:l1ampaka, 
Ma11gifera i11diea, Prm11u spp. 

Citrus "urantifolia 

Pop1fl11s filiat,a 

Pop11/ui ei/iau, 

Arer ,mumim1mm11 

Pr11t111s cual'o.i,les 

T!,uj(I spp. 

+ Abbrcvia1iio.os of loc; ~i-t•ies: TreJ1ri G.urJnv.al ~ A.!1- A!llja.oisaht, BG-!Bhagwarpur. BP-1Bhagirad11A -
1p.uram. CG-Cho,pdya1gatu:1, CH- Cham:ma, GI.H---Ob·nn:sa)i, G!N- Gang~, GU Ghuuu, 
.!IP-Jla,-J,Pani, KA-Ka'dduk'haa, KD-1K.indn~. KK- .K:amiilkhal, K ll..-Khatli.ng, .K.T-Kanata f 
NJ'-N~w Tehri, N1L- Nc1ii, 1PJK- P.iuij(h.:\0, lPN- Pr;napJiaiar, RH- Reeh, 'fH-Telhri and ' 
'i P-Tu piri. 
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TABLE 1. Continued 

Distribution and seasonal occurrence (S) 
Locality+ surveyed 

(4) Upto 900m 900-2000m 2000-3600m 3~5500m 

UK 

NTCHCGUKJO liI-V 

NH PK PR SP 1UJK TH AJ m-XI 
CT BF BP SR CS IDS DD 
TP MN GN GU JKR Tl' 

PK PR 

U K GN PR .JO 

CH NT UK AJ iPR 01' 111. vm 
BP PK 

TH PR UK JO NL vm 

HPDD VUJ-IIX 

UK TH PR lJ I 

AJ PR UK Bl' PK CH JO rn 

CG KT 

CG KT 

DH PR KT Clll RT fP PN 

KL 

KL 

NT CG PR PK UK .ST 
JO AJ GU 

AJ NT PR 

TH PR U K DD AJ NT PK 11-V. VD-XI 
OJ HP CH 

vm-,x 
U-V. V111- Xrl 

J-V, \l'lH- Xll IU,JV 

vm-x 

VJll-X.I 

lll-V, VII-XI 

U, Xlt 

V IH-U( 

v:m-x'! 

ll-V, VU'I-Xl x 

Jill-XI 

Jll-Xl 

l·-XH 1-XU 

il'X 

lX 

,J-fH, 'Vfl:1-Xi Vlfl-Xt 

'IV- VIH lV-lX 

D-XU 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Pa11ri Gm:hwal; KR- K%er.a'khal, KN'- Kando)fo, 1P!R-JPauri., 'S.R-:Srinagair {Gairhwa'.I), 
SP- Satpmai and UD-UIJ)lilaida. 
Uttarka%11i: BT-Bhatwari. CS-'Chiniy.aUsaur, 'DD-:D111nda, Gg...Gyansu, DS-Dbara'.su, 
JO- Josilll iy,ara, MN-'Mam,eri and 1U K-Unarikas'hi, 

+ January 10 De.cem'ber='l w XH 
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TABLE 2. Erequency of infestation by aphids (Aphididae) on various groups of plants. 

Subfamily 

Aphidinae 

Pemphiginae 

Chaitophorinae 

Drepanosiphinae 

Grcenideinae 

Lachinae 

Total 

Infested plant groups 

Angiosperm 

Monocotyledon Dicotyledon 

3 

3 

18 

2 

23 

TABLE 3. Distribution of aphids (Aph ididae) in different 1ones. 

Subfamil~ 

Aphidinae 

Pemphiginac 

Chaitophorinac 

Drepanosiphinac 

Grcenideinac 

Lachinae 

Total 

Tropical 
1one 

upto 900 m 

21 

22 

Species composition 

Subtropical Temperate 
zone zone 

900- 2000 m 2000-3600 m 

28 10 

I 3 

32 16 

Gymnosperm 

Alpine 
zone 

3600-5500 m 

2 

2 

that the subfamily Aphidinae is capable of adapting to a \\ ide range of ecological 
parameters like temperature, rainfall and humidity at different altitudes. The 
subfamily Aphidinae is distributed over 21 angiospermic plant families (18 
dicotyledon and 3 monocotyledon). These plant families distributed over 20 
aph id genera including 29 species. It is interesting to note that out of 37 species 
identified so far. 6 species (marked with asterisk in Table I) are being recorded 
for the first time from Garhwal Himalaya. 

Majority of aphid species specially those belonging to subfamily Aphidinae 
were observed to be polyphagous "hile a few species were found to be mono­
phagous being restricted to the single host plant species. The polyphagous 
specie~ include the predominent forms such as Myzus persiq1e, Apl,is gossypii, 
A. citricola. A.foboe, A. craccii·ora, A. ,•erbasci, Lipap/ris erysimi, Brevicoryne 
brassi(oe. Marrosip/ronie/la pseudoarttmisiae, Rhopalosiphum maidis, R. padi, 
Liosomaphis llimalayansis, Pe11ta/011ia nivontrl'osa, Sinomegoura citricola, Toxoptera 
a11ra1,1 ii and Hr.wrroneura serariae. Agarwala and Ghosh ( 1985) reported Apbis 
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gossypii, A. Jaba(' , Brachrcaudus h?lichrysi, Myzus persicae, and Toxoptera aurantii 
as highly polyphagous species. On the contrary, the monophagous species may 
include Cinarq tujafilina, Eriosoma lanigerum, Pemphigus mordvilkoi, Epipemphigus 
imaicus, Greenidea (Trichosiphum) kumaoni, Me/a11aphis sacd1ari, Betacal/is 
pru11icola, Periphyl/us 1•il/osii and P. pallidus. Moreover, the gal1 forming aphid 
species produce galls on various parts of the host plant may be called as host 
specific. The stem and leaf galls were observed on Populus cilia/a caused by 

Pemphigus morcM/koi and Epipemphigus imaicu.s respectively. 

Altitudinal and Seasonal Occurrence: 

From the vertical distributional point of view Garhwal region may be 
divided into four phytogcographical zones viz., tropical (upto 900 m), subtropical 

(900-2000 m), temperate (2000-3600 m) and alpine (3600-5500 m). These zones 

correspond to the arbitrary attitudinal zones as observed by Chakrabarti (1981). 

Table 3 shows that the subtropical zone has the highest number (32) of 
aphid species (44'4%) with higher frequency of occurrance represented by 5 
subfamilies, when compared to 22 species (30·6%) belonging to 2 subfamilies from 
tropical zone ; and 16 species (22'2%) represented by 5 subfamilies from temprate 
zone. So the subtropical zone may be called as the most productive zone. 

Tables 3 and l show that the aphid fauna at alpine zone is rare both in quality 
and quantity as represent!'d by only 2 species (2·8%) belonging to subfamily 
Chaitophorinae. M aity et al. ( 1980) recorded 2 species from extreme high altitude 
(3600-5500 m). This shows that aphid fauna of higher altitudes (above 3000 m) 
is affected adversely both in quantity 'lnd quality. The alpine zone may be 
called as rare zone. The phytogeographical distributional pattern indicates that 
the 5 subfamilies viz., Aphidinae, Pemphiginae, Drepanosiphinae, Greenideinae 
and Lachinae are only represented in subtropical and temperate zones (Table 3). 

Most of the aphid species do not show their occurrence throughout the 
year in all seasons but a few species st!ch as Eriosoma lanigerum, Cinara 1ujafili11a, 
Lipaphis erysimi and Macrosiphum (Sitobion) rosaeiformis were observed through 
out the year and thus adaptable to a wide range of ecological pnramcters such as 

temperature and altitude. 

General observation revealed that the population of aphids in Tehri, 
Dhanolti, Pauri and Uttarkash i (640-2350 m} is increased (during March-April) 
when new buds s~art to appear on the host plants. This is followed by a slight 
decrease :n population due to increase in atmospheric temperature (I7°C-40°C) 
during May-June. The abundance of aphids again increase during the post­
monsoon period (Septem::,er-Octobcr) which is followed by a sudden decrease 
due to severe cold during December-January (6°C-2J°C). Thus two peaks of 
population are built in a year, spring peak and post-monsoon peak. The present 
obsenations are in close a£reemcnt \\ ith Ghosh (1975) who recorded February­
March as the period of maxinrnm population of aphids in Calcutta and its suburb. 
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RECORDS OF APH ID PARASIITOJDS f ROM TERAi BELT Of 
EASTERN UTIAR PRADESH-I 

RAJENDRA :SrNGiH AND IRAJE'EY N'.AVAN TRJPATHI 

APHIO·BIOCONTROt •t,\l\ORATl'>RY, D.EJ>AIRTM.ENT ·OF ZOOLOGY. UNIVF.RJ>ITY OF GORAK.HJ>UR, 

GORAKHPUR-2'73009, l NOIA 

SIUIMMAIRY 

Survey fo:r lli\ymono~ten,us 1parasitoids attaclkin.g aphids have been ,conduc1ted 1ln 
Terai belt of Eastern U. P. during 1'9116 arnd 1987. Sev.en species of ap'M.d 
parasitoids viz., Aphidi11s matricariae Haliday, A, urlYekis1a11icus Lu'Zhe1tzki, Lipoiex.i,f 

sc1fte/lllris Mackauer, Ly.riplilehia mirzui Shw)a-1.!Jddi.ro, l )'sip/Jlehus de./lt-ie1uis 
(Su bba Rao an.d Sharma), Praon sp., TritM')'S {Jli1mdoxys) iiulic11~ Subba Rao .and 
Sharma have been recorded 1f.rom tlhis region. A .• 1.1m1:ri1·m·.frle .and Prao11 sp . .are 
reported for the 1itst t ·iime from tlmis area. 

U NTIROO'lJrCi1"1IO.N 

The East.cm Uttar Piradcsh has remain cd comple.tely v1rg1n area where ,i1t 
concerns par.asitoids of aphids. fhis preliminary information from T,e,iai belt ·Of 
Eastern U. P. w.ouM p-rov,ide -da:ta about the avai'lability of these potentfol 
biagents. Earlier, tb,e faun.a ofap'hid pa,rasito.ids of Western UUar Pradesh was 
studied by Shuja-Uddi.n (t 975). .Rec,ently 'Singh and 'f·r~pathi (1987) recorded 
hyperparasitism in two species of apbid 1parasitoids. 1In lthe present study four 
new host assoc.iat~ons are also recorded as mentfoncd ·in ,the 'fable I. 
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Name or 
Parasitoid 

(l) 

Aphidill.f 
mntrlrnriae Hal. 

A. uzheki.rtanicur 
Luzh. 

Lipolexis 
srlltellaris 

Mack. · 

Lysiplrlebia mirzai 
Shuja-Uddin 

Lysipl,lebus 
de/hiensis (Suboo 
Rao and Sharma) 

Praorr sp. 

Trioxys indicus 
Subba Rao 
and Sharm.1. 

Place of 
collection 

(2) 

Parasia 
(Deoria) 

Gopalapur 
(Gorakhpur) 

Parasia 
(Deoria) 

-do-

Universit) 
campu.c; 

Gopalapur 
(Gorakhpur) 

University 
Campu~ 

Parasia 
(Deoria) 

(Deoria) 

-do-

Universit>-
Camp~ 

SJNCH AND TRIPATHI 

TABLE J. 

Date of 
collection 

(3) 

20·Hl·87 

IHII·87 

28·X!·86 

2S·X1·86 

02·111·87 

02-1·87 

06·11·87 

OHJ·87 

02-111 ·87 

28·Xl·86 

25·XJ·87 

0:?·1·87 

Host 
(Aphid) 

(4) 

Myzus per.ricae 
(Sul7 .) 

Macrosip/111111 
(Sitohion) 
C1re11ae (Fabr.) 

Apl,is cossypii 
Glover 

A. aoccivora 
Koch 

M. (S.) averme 
(Fabr.) 

M. persiea.-
(Sulzer) 

Hy/optuus 
pruni (Geoff.) 

Rho,alosiphum 
maides (Fitch) 

M. (S.) a-,enne 
(Fabr.) 

A. gossypii 
Glover 

A. ua<'civom 
Koch 

JI. puJ'ieae 
(Sulzer) 

Host plant 

(S) 

lycoper.f1"con 
Rsc11fe11/llm 

Tri1ir11m ae.rlirnm 
Jlorde11111 vuf.ctare 

Capsi<-um fr111esceus 

C. f r111ese11.t 

H. vulgarr 

So/am1111 ml"longe,,a 

Plrragmites karka 

P,nnisetnm 
l)'pfroidl"S 

II. i-ufgarr 

C.fruttSUIIS 
Luffa <'yli11drieo 
S. me lo11geno 
Lagent1 ria v11 lga ri:. 
Dolicros /ablab 
Caja11us eaja11 
S. 111beros11m 
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Parasi1isation 
(°/.) 
(6) 

IS% 

45% 

27% 

10% 

8% 

35% 

12% 

87% 

10% 

8% 
40% 
65% 
47% 
32% 
87% 
28% 

TABLE l. Continued 

JD istri butiof Par.as:ito id} 
(Reference) 

(7) 

Kashmir ,(S.t.ary and Bhagat 1978) 
MHipur (Singh and ,Si,mgh 1986) 
Megh.ilaya {Stray and •Ghosh 197.S~ 
Sikkim (Agarwala e .t t1l. 1980) 

Kashmir (S.tary and Bhagat 1978) 
Slkkim ( A•garwala el ol. 1980) 
Uttu Pradesh {Shuja-Uddin 1975) 

All over 'India 
(Stary and Ghosh J983) 

U. P. (Sh~ga-Uddin 1975) 

Assam ,(Ramaseshiab and Menon B971) 
'Punjab (Sobba Rao a,nd Sharma 1960) 
U . P. (S.i1Ag'h and 'f,rip.athi 1987) 

Kashmir (Singh .and Bhagat 1978) 
Meghala;ya ,(Stary and Ghosh '1978") 

AJI over .l.odiia 

(8) 

fir.st reco,rd of the parasitojd 
.from U.IP. 

l'ttf. (S.) avenae is o new !host 
record of this .Parashoid. 

H. prtmi is a new host ,record 
of diis pa·rasitojd. 'Earlier, 
only 'M.elanapl,u sac.chari 
(Zehn.) was record as its host 
(Shuja-Uddin 1975). 

R. maidis is a .new hos_t record. 
of ,this paras·itoid. Earili«. 
Af. saccl1ari .and M. idosarc!,a.ri 
( Ua v,id) we!"e record as hs hosts. 

flrst -record of the p.arasitoid 
from U. P. Ji,/. (S.) arena.e is a 
new hos.t re<:.ord of this 1para· 
sitoid. 



92 SINGH ANO TRIPATHI 

S11,c.H, R. AND TRIPA.THl, R. N. ( 1987). First record of hypcrparasiti~m in two species of aphid 
parasitoids by Alloxysta pleura/is (Cameron) (Hymenoptera: Alloxystidae). New.rl. Apl,. 
Soc. India 6 (1): 11- 12. 

SHUJA -UDDIN (1975). Two new species or Aphidiidae (Hymenoptera) from India. Rer. Zool. 
Su,v. India 68: 415-420. 

STARY, P. AND BHAGAT R. C. (1978). Records and descriptions of aphid parasitoids from 
Kashmir, India (Hymcnopiera: Aphidiidae). Arta. Ent. &,hems/or. 75: 387-393. 

STARY, P. AND GHOSH, A. K. ( 1975). Aphid parasites (Hymenoptera: Aphidiidae) from 
Meghalaya, J ndia. 0 ritllt. lnuct.r 9: 343-349. 

STAJlY, P. AND GHOSH. A. K. (1978). Funhcr records of aphid parasitoids (Hymenoptera: 
Aphidiidae) from Meghalaya, India. Orient. Inserts 12 : n-80. 

STARY, P. AND GHOSH, A. K ( 1983). Aphid parasi1oids of India and adjacent countries 
(Hymenoptera: Aphidiidae). Teel,. Monovaph 2. S. I ., Calcuna 7: 1-75. 

SUBBA RAO, B. R. AND SHARMA, A. K. (1960). Three new species of Braconidae from India. 
Pror. Indian Ara,/. Sci. (B) 51 : 82-88. 



J. Aphi<lolo!()' 1 ( I & 2) : 93-97. 1987 

IDENTIFICATION OF BRASS/CA GENOTYPES LEAST SUSCEPTIBLE 
TO MUSTARD APHID, LIPAPHIS ERYSIMI (KALT.) 

K. G. PHADKE AND S. K. PRASAD 
PJVISION OF ENTOMOLOGY, JNOIAN AGRICL"LTURAL Rf.SEARCH lN~TITUTE, N£W DELHI 1100)2, INDIA 

SUMMARY 

A number of Rrassh·a genotypes were evaluated for three years for their 
susceptibility to mustard aphid, Lipapl1is uysimi (Kalt.} attack under field 
conditions. The results showed that six genotypes namely Brassica nigra (tall), 
RLM·29, RLM-29/25, RLM-84, RLM-171 and P-11 /7-1 were least susceptible to aphid 
attack consistently for three years. 

INT RO DUCT ION 

Mustard aphid, Lipaplris erysimi (Kaltenbach) is the most serious insect 
pest of rapeseed mustard crop. Although effective chemical control measures to 
keep the pest under check are known (Hazarika and Saharia 1981 ; Bakhetia and 
Brar 1982 ; Bhadoria et al. 1982), yet built-in resistance in the plant against the 
pest is an important mechanism and an integral part of a pest management 
programme. It is reported that in general Roi varieties were relatively less 
susceptible to aphid attack than yellow and brown sarson varieties (Prasad and 
Phadke 1980 ; Singh et al. 1982 ; Bakhetia et al. 1984 ; Prasad and Phadke 1984). 
The present paper is a further contribution on the susceptibility of various 
Brassica genotypes to mustard aphid attack. 

MATERIAL AND METHODS 

The experiments were carried out at the farm of the Indian Agricultural 
Research Institute, New Delhi during the rabi season from 1977-78 to 1980-81. 
During 1977-78 to 1979-80, thirty genotypes and during the period from 1978-79 
to 1980-81, thirty five genotypes in another lot were separately evaluated. The 
seeds were obtained from different locations through oilseed breeders. The 
experiment was laid out in each year in a randomised block design with three 
replications. Sowings were done in a 3m row length on 22nd, 24th, 23rd and 
25th October of each year respectively. Row to row distance was 60 cm and 
plant to plant 20 cm . Recommended agronomic practices were followed for 
raising the crop. 

The genotypic response to aphid attack was evaluated on the basis of 
aphid inf1cstation index (A. I. I.). For this purpose, ten plants in a row were 
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given grades ranging from 2lero to five as :su,ggested by 'Ba.k1tretua and SandhLI 
(1973). Zero grade ~ndicated plants free from aph,id infestation and showing 
excellent growth, one wiih very few aphids but with normal pian,t growth, two 
with plants .having low infestation and average growth. fh.r,ee with plants having 
high infestation a'nd growth below av,e1rage, four with plants 1havlng very high 
infestation and ,poor growth and live with plants covered with aph'ids on aH ,parts 
and with sttinted ,grnwth,. 

Observations were recorded each year from the m~ddlle of Jain1ary and 
repeated after every t,en days. Thus each year, t:h,ree or fout observali,ons wc~c 
recorded from each replicate from which .ov,eral1l A. I. I. was estimated. 

RESlli L'TS A!ND ms,ClU'SSmN 

Results on the respomse of <li:fferent genotypes in terms .of A. I. L are 
given in Tables 1 and 2. !lo order to hav,e rigroius screen,ing, genotypes were 
compared all .J 1per,,oent crH1ical difference only. The fo'llowing gemotype,(s) wc,r,e 
found to be significantly lea.st susceptible in thre r,es,pectiv,e three years of study: 

(i) GeMtypes from amongst Tab~e I. 

J 977-78 - Brassica nigra (taU), 8- nfgra (dwa11f} and T...:6342. 

197.8-79 - B. nigra (tall). 

1979-80 - B. nigra ('tall). 

(ii) Genotypes from amongst T ahk 2. 

1978-79 - B. r1igra {taH), RLM-240, RLM-ft71, RLM-84, RLM·574, 
RLM-29/25, P-11/7-1. RU'vl-137 and Rl.M-29. 

1979-80 - JJ. nigr;a ,(taU), 'RlM-24ll, RLM-i71, Rl.M-84~ 
RLM-29125, IP-11 /7-1. RLM-137, RLM-29, RLM-IOS,, 
RILM-l 88 and RLM-,603. 

1'980-I~I - B .. nigra {tall),IRlM-171.RLM-84, RLM-29f25, P-11/7-1. 
RLM-29. KB-2. RLM-603,, YSK-742. Composite-I. 
D'BS-1 and DYS-L 

The ll!bove resu~ts ,thus show tlhat in all only s,ix. genoty1pes namely B. nigr.a 
(tall), RLM-29, RiLM~29/2S, RiLM-84, RLM-171 and p.J I /7-~ were least susceptible 
to aphid attack consistently for three y,e.ars. Some ofithe ge:notypes which were 
least suscept:ible in ·one year did not give the same respons.e jn .anotheil' year, 
This may be du.e to d,ifference ,in the intens,ity of aphid _:o:nack and C. D. 
values. 
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TABLE I. Relative susceptibility oi Brassica genotypes of L. erylimi in different years. 

S.No. Genotype 
Overall aphid infestation index 

1977-78 1978- 79 1979-80 

I. R. nigra (Tall) 0·42 0·8S 1-43 

2. B. 11if!ra (dwarf) 0·52 t·OJ 1'62 

3. T- 6342 0·62 1·13 J•97 

4. RH- JO 0·79 1·47 2'15 

s. Varuna 0·84 M3 2'53 

6. RLM- 198 0·85 J-54 2'02 

7. R-75-1 0·90 MO J-98 

8. Prakash 1-20 1·14 1·84 

9. Pusa bold 1·08 1·86 2·41 

JO. T-9 (Kanrmr) )•19 2·02 2·46 

TT. R-8S 1'27 J-12 2·68 

12. Pusa Kaly:mi 1·41 2·01 2•23 

n. YSS-24 )•42 2·14 2·07 

14. YSS-8 T-43 t·Sl 3·04 

15. BS- 113 1•49 )•87 2'43 

16. BSIK- 1 )·49 1·82 2'21 

17. BSPH-28 1·51 MS 2-56 

18. BSIK-84-63 1·52 )•64 2·30 

19. BSH- 1 (Hissar) r·s5 2•fl 2'41 

20. GSM 1-63 2·22 2·13 

21. YS-Pb-24 1-73 Ml 2-77 

22. BSH- 1 (Kanpur) l-79 t·87 2'67 

23. B-54 1•83 2'96 3• 17 

24. YS-B- 9 1·99 2·39 3·01 

25. YS-74-2 2·0S 2·02 3·13 

26. M-27 2·05 2'78 NI 

27. T-9 (Hissar) 2·17 2·46 2•49 

28. BSIK-6 2·33 2-50 3·0.5 

29. Sangam 2·48 2·93 H2 

30. YS-74-1 2'88 1·97 2-23 

CD at 1% 0·23 0·15 0·16 
S Em± 0·85 0-56 0·61 
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TABLE 2. Relative susceptibility of Branil'a genotypes of L. ery#mi in different years. 

---
Overall aphid infestation index 

S.N'o. Genotype 
1978-79 1979-80 1980-81 

I. 8. nigra (Tall) 1· 12 1·46 HS 

2. RLM- 240 )·28 J-89 )•71 

3. RLM- 171 1·32 1'75 J·SJ 

4. RLM- 84 J-39 1·45 1•37 

s. RLM-514 1·42 2·08 )·73 ,. RLM- 29-(25 1·45 )•81 1•51 

7. P-11/7- 1 1·48 1·82 1·54 

3. RLM- 137 1·52 MO J-74 

~- RLM 2<> )•57 1-78 1·48 

10. RLM-105 1·63 1·81 I-65 

fl. RLM- 18R 1-72 1·69 1'69 

12. KB- 2 1-77 2'30 }·59 

13. RW-85-89 )·78 2-28 )·66 

14. RW- 15 1·83 2-SO 2-30 

15. RLM- 82l 1·87 2•16 1'90 

'"· RLM-603 1·87 I-15 )•62 

17. YSIK- 742 J-97 2'84 1·63 

Ii. K- 1 I-98 2-30 1·68 

)9. Composite- I 2·00 2·02 1·58 

20. Varuna 2-30 2·32 1-65 

21. DBS.- 1 2·04 2•93 1·60 

22. DBS--2 2·17 2•41 2·61 

23. YS...1-42 2•19 3-'.?4 J·83 

24. DYS-I 2·36 2-85 J-50 

25. YSIK- 741 2·39 ns J-79 

26. T - 36 2-47 3·15 2·00 

27. TW--8/ 12 2'48 3·47 2·45 

28. DYS-2 2·56 2'81 1-68 

29. Assam Mass Seleclion 2·73 3·58 2·03 

30. TW-19, 43 2•81 3'28 2-56 

31. DS-17- MD 2-88 3-72 2·58 

32. TW- 8/ 21 2-90 3·33 2·31 

33. TW- 1114 2·93 3·59 2'35 

34. TW-8/4 3-24 3-47 2'20 

35. TW-218 3·59 J: II 2'47 

CD at 1~0 
0·48 0·49 0·49 

S. Em ± 0·12 0·13 0· 13 
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SUMMARY 

The carrbohydraile compositio,m of hom_i;iydew excreted by Rhopa/osip/111111 
11ympJweoe {L) and that of the sap of its host [Plant, lotus (Nefumbium spuio.vum) 
was ~l'etermined by paper partition chroma1,ogrraphy. Time honeydew c,offlained 
glucose, sucr,ose, 'fr.wctose, 1maltose, me!ezitose and gluc,:os,~1-Ph:ospba'te wherreas 
lotus extract ,coJiltained glucose, su.crose, fructose amid 9~113c,os<e-1-P;hiosphate. T,he 
principal sugar in :honeydew wa,s me,le.zitose, a ,tr)sacc'ha1r1ide wM·ch was absent in 
the plant extract. 

IJINTRODUCTJON 

The compos~t1on of honeydew b:as teen the subject of many studi,es. 
Early gross analysis by sitandard ana1ytka'I me,rhods revealed thrut water, nitrogen 
and certain carbo'hy.drntcs are the main constirnents of aplbid honeydew (MolHaird 
193 l ; Maltais and Auclair 1952). 

The use of paper chromatogrnphy bas made it poss.ilole to st,u.dy ,the 
chemical compos,i,tion of minute amounts of hoReydcw which ,r.eported t,o ,contain 
carbohydrates, appredable quantity of amino acids and othe,r organic compounds. 
Analysis of honeydew contributes to a better understanding of the int,crmcdiary 
metabolism and nutri,tional needs of the aphid. 

In the p,resent paper an attempt lnas been made to study the carboltydratc 
composition of honeydew of Rhopalosiphum nymphaeae (L.) which feeds on 'lotus. 

'MATEIRIALS AND METHODS 

Qualitativ,c .study wm·, made by paper partition ,cbromatogra,phy. The 
procedur.e was followed :after Malpress and Mo.r,rison ( 1949), Char.gaff el al. ( 1948) 
and Patridge (l 949). Glucose and maltose were idemtifred by anilioe hydrogen 
phthalate reage1H,. Fructose, sucrose and melezitose were ickn,tified by 2-4 
dinitrophcnyl !hydrazine spray, 

cR ESU LirS AND IDYSCULSS!ON 

The results on th,c analysis of honeydew cf R. nymphaeae a,re presented in 
Fig. I. 1J,t ca,n be seen from tbe figure that the honeydew of R. nymphaeae 
contains glucose. sucrose, fruc,tose. mailtosc, melczitosc and glucose-I-Phosphate 



CARBOHY,DRATES £N 1J10Nf.¥1DF.W OF R.HOPAl.OSlPHUM t{YJl,fJ'HAEAE {L.) 99 

ID ,D 

cO 
so 

t O 

oO 
A O f ,o 

Fig. I. Chromatograms showing ca11bohydrate components of honeydew of R. • . 11ympliaeoe (L.) 
and Latu<. extract. 
1-Glucose-J -J>hos,phate 
2-Mele:zilose 
3-Malto~e 
4-Sucrose 
S-Glucose 
6- F rucco~e 

a-M-e'lezitosc 
lb-Ma'ltose 
c-'Sucrose 
d-Glucose 
e-f'ruct,ose 
f-Glucose-1-Phosphate 

A-G.lucose ·'I-Phosphate 
B-Sucrosc 

C-Glucose 
D-Frtactosc 

whereas plant extract contains g'J,ucose_, sue.rose, fructose and glucosc-t-P.bosphat,e. 
Of special interest ,is the glucose spot wbich is reJativeiy ~arger ~n comparison to 
other sugars. 1,t appears that glucose is pre.sent in relatively large amount. 

The quali,tat,ive analysis of both plant, sap extract and honeydew of 
R. nymphaeae revea'lcd vir,tl!lally iderntican carlbohydrates, the most common in 
both being glucose, sucrose, fructose and gl.ucose-11-phosphate which have also 
been recorded from ot,hcr aphids and coccicls .(Gray 1952 ; 1Gray amd Fraenkel 
1953. 1954). ln t,h,c honeydew of R. 1J)'mpltaeae some additionaU car'bo1hyd,rates 
such as maltose, mclezitosc and some unidentified non-r,educimg ol,igosaccharides 
were also noticed wh'ich nr:e ·very comptex in composition. Dusp.iva 0954) 
recorded ma'lto'>yl fruct,oforano:se (an oHgosaccharide) from the honeydew of 
Apl,is pomi and Eriv:soma lauigerum. 

The amount of g1ucose and sucrose in the honeydew of R. ny,npltaeae as 
determined by the rcfafrvc intrnsity of the coloured s1pots on tlbe chromato,grams, 
arc found to be considerably lower than that present in the ip1Jaot ex,trac:t. lt is 
important to note that g1Jucosc .and sucrose arc the main constituents among the 
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dietary sugars utilized maximum by aphids (Baron and Gutherie 1960). It is 
believed that the aphid removed the reducing sugars and converted them into 
non-reducing oligosa,;charides through some metabolic processes. The fact that 
the oligosaccharides are never found in the plant extract, suggests them to be 
waste metabolic products. On the other hand, considerable amount of these 
sugars present in honeydew are said to be transitory intermediate products 
formed during hydrolysis of dietary sucrose and these are purposefully synthesized 
within the insect body (Ewart and Metcalf 1956), although the significance of this 
chemical change remained obscure (Mittler J 958). The possibility that 
intracellular microorganisms which occur in the midgut epithelium of aphids 
(Schanderl et al. 1949) or the enzymes which occur in plant sap (Zimmermann 
1957) may be responsible for this change, can not be ruled out. 

In R. nymphaeae the present authors failed to find fructomaltose which was 
obtained by Gray and Fraenkel (1953) and White and Maher (1953). The 
chromatographic solvent might hydrolyse fructomaltose to fructose and maltose. 

The presence of this in the honeydew and not in the food plant, demonstrates 
that honeydew is, at least in part, a digestive product. This conclusion is 
further substantiated by the appearance of uric acid in the honeydew of 
R. nymphaeae. It is believed that fructomaltose is an intermediate product 
formed during the action of the gut enzyme invertase on sucrose (Gray and 
Fraenkel 1953). 
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APHIDS (HOMOPTERA: APHIDIDAE) AND THEIR ASSOCIATED 
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SUMMARY 

Ten species of aphids under 6 genera, infesting 16 fruit trees growing within the 
altitude of 300 m to 2000 m in Manipur, have been dealt with. Nature of damage 
on the parts of the host plants, active periods of aphids and their associated 
19 species ol ants under 11 genera, have been furnished. 

INTRODUCTION 

Varieties of fruit trees grown in Manipur are infested by a number of 
insect groups, of which aphids form a major category of pests. In nature, the 
aphids have mutualistic association with ants. It has been found that ant 
association with aphid increases the aphid population to a certain extend and 
causes minor to severe damage to the fruit trees in Manipur. 

Information on aphids infesting fruit trees in lndia is available in the works 
of Ghosh (1974), Raychaudhuri (1983), Agarwala and Raychaudhuri (J9Rl}, Basu 

and Banerjee ( 1958), Sharma et al. (I 968). But none has undertaken on the 
aphids infesting the fruit trees in Manipur. Hence information on the aphid 
species infesting some fruit trees as \\ ell as with their aphidocolous ants in 
Manipur are presented here. Table I indicates that IO species of aphids belonging 
to 6 genera with association of I 9 species of ants under 11 genera are found 
infesting 15 fruit trees grown in this region, in different strata ranging from 
300 m to 2000 m. 
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TA l3LE I. Host plant, aphid. host damage and active periods of aphids and aphidocolous 
ams in Manipur. 

Host plant 
Aphid species 

1. Arrocarpus integrifo/ia 
Aphis f!OS.rypii Glover 

Gretnidea (G.) ficico/a 
Takahashi 

2. Citrus decume,w and 
Ci1r11.r "ura111i11111 

Toxoptera auram;; 
(B. d. F.) 

3. Cirrus le moll ill 

Toxoptera citritidus 
(Kirkaldy) 

4. Emb/ica offici,rn/is 

Aphis cirriro/ll 
(v. d. Goot) 

S. Mag11ifera i1ulica 

Toxop1era odinae 
(v. d. Goot) 

6, Musa paradisiaca 

Pema/onia 11igroneri•osa 
Coquerel 

7. Ficus cu11ill 

Grunidea (G .) ficicolu 
Takahashi 

8. Perki" ( Roxbergii) jawma 

Tax opt era otli1uw 
(v. d. Goot) 

9. Pru1111s americcm<1 

Myws 1•c1ria11s Davidson 

JO. Pru1111s pusica 

Hyaloprerus primi 
(Geoffroy) 

Host damage and active 
periods of aphids 

Leaves and shoots (during 
July to August) 
Leaves and shoots (during 
January 10 March) 

Tender shoots, buds and 
leaves (during February to 
April) 

Tender shoots. buds and 
leaves 

Tender shoots and leave~ 
(during September to 

November) 

leaves. tender shoot and 
buds (during February to 
March) 

Leaves and shoots (during 
December 10 March) 

Leaves, and tender shoots 
(during January to March) 

Leaves, tender shoots and 
buds (during November 10 

February) 

·> 

Leaves and tender shoots 
(during February 10 May) 

Tender shoots and leaves 
(during February to May) 

Aphidocolous ants 

Doliclioderu.f f11seus Emery 

Crematogasrer ftava Forel 

Camponollls sp., 
Dolidtoder11s fucus Emery 

Camponotus sp. 

Camponorur sp. 

Tapi11oma i1u/ic11m Forel 

Campo1tot11s sp., 
Pararrec/iina sp. 

Camponoms sp. 

Dolichoderu.r f,1c11s Emery 

Mo1tomorium mim111,m Mayr. 

Camponat11s sp., 
Crematogaster jlal'G Foret 
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Host plant 
aphid species 

I l. Psilli,1111 guojai·o 

nrvr FT At. 

TA llLE I. Continued 

Host damage and aeti\'e 
periods of aphids 

Greenideaformos<111a Tender shoot and leaves 
huri Raychaudhuri, Ghosh. (during October to March) 
Banerjee and Ghosh 

12. PJ·rus malu.v 

Apl,is KOssypii Glover 

13. Rl,u.v simila1a 
Toxopura odinne 
(v. d. Goot) 

14. Spondias magnifera 
Toxopltro odinol' 
(v. d. Gom) 

JS. l',mg11irea spino.,t1 
Apliis ritricola 
{v, d. Goot> 

Lea,cs and shoot (during 
January 10 March) 

lea\Cs and tender shoot 
during (November 10 

February). 

Leaves and tender shoot 
1durin1t November to 
February) 

Tender shoots and leaves 
(during June to November) 
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KARYOMORPHOLOGY OF FOUR SPECIES OF APHIDS 
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S. P. KURLAND R. S. CHAUHAN 
APHID R£SEARCH LABORATORY, DEPARTM ENT OF ZOOLOGY, M. M. POSTGRADUATE COLLEGE, 

.MODINAGAR-201204, INDIA 

SUMMARY 

A detailed karyomorphological investigation is presented a Ion gwith the detai Is of 
chromosome number. chromosome size, chromosomal abnormality and karyotypes 
of four aphid species viz., Al'yrthosiplion malvae (Mosley) (2n=10), Apl,;., kurosawoi 
Takahashi (2n=8), Apl,i.r ruh<>rum lo11gisero.rus Basu (2n = 6) and Liosomaphis otra 
Hille Ris Lambers (2n=16+1). The cytological preparations were made from the 
early embryos, which were dissected out from the parthenogenetic viviparous 
females collected at different places from Himachal Pradesh. The chromosome 
size ranges from 2·17 µ to 7·57 µ in A. mo/me, 2·62 ii to 1·12 ~ in A. kuro.rawai, 
5·96 I" to 8'12 µ in A. ruborum /011gi.reto.ms and 2·70 µ to 5·44 µ in L. atra. The 
variation, polyploidy and evolutionary significance are discussed for these 
species in relation to known chromosome number in each genera for establishing 
the modal number. 

INTRODUCTION 

Now more than 685 species of aphids are known for their chromosomes 
world over (Kurl 1986) which constitute nearly 17% of the total (approx. 4000 
spp.) taxonomically determined aphids. From Indian subcontinent more than 
I 04 species have so far been investigated cytologically (Kurl 1986 ; Chauhan 
1987) describing their chromosome numbers only. The Indian aphid species are 
yet to be investigated for their detailed karyomorphology, although few references 
are available for their chromosomal studies (Kur! 1980; Kulkarni and Kacker 
1980; Khuda-Bukhsh 1980; Pal and Khuda-Bukhsh 1982; Khuda-Bukhsh and 
Pal 1983; Kurland Chauhan 1986 a , b). 

ln continuation to our chromosomal studies on aphids of Himachal 
Pradesh (Kur! and Chauhan 1986 a, b, c, d, 1987) four more species are being 
reported here for their karyomophology. 

MATERIALS AND METHODS 

Parthenog:enetic viviparous aphids of the species were collected from 
different host plants and from different localities of Himachal Pradesh (Table I). 

Young embryos were dissected out from the live aphids and were fixed in 3 : I 
methanol acetic acid and were further subjected to, cytological preparations by 
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air dry Giiernsa staining method (Kurl and Narang 1978 ). Atleast 25 well 
spread me.taphase complement·s were studies for 1th,e dctad[s of chromosome in 
ea ch specks. 

TABLE 1. Aphid species, their host .plant, locality, date of collection and chromosome number. 

Aphid spec'ies 

Aryr1/1osipfum malMf' ( Mosley) 

Apl,is kuro.~awai Takahash,i 

Apl1is ruhorum i<mghe.rn:ms Basu 

Liosomap/,i.f a/fa H. R. I... 

Chromosome 
·number 

( 2in') 

6 

17 

Host plant 
·(l<'>calitY) 

J?.11b11s ,eJ/jptkm.r 

i(llarog) 
Buddeleju sp. 

(So tan) 
R11b11s i/lipticus 

(Solan) 
JJerheris sp. 

(Barog) 

RES'Utl'S AND [)~'SCUSS10N 

J. Acyrtlhosiiphon m:ah·ae {Mosley) : 

Dat,e or 
oollection 

1J'l·XI·86 

Trn.e cy1to1logy of thjs aphid was hith\!rto 10nknown. For the present ·study 
the material was ,ooHected frmn Barog (Tabk I). On11y ,on:e sample wa·!\ available 
for study. 

The chromosome number was ,aS'ccrtaii:ied as 2m= JO (Fig. I) after ,count1m1g 
in atleast SO prome1ta1pibase (Fig. 3) and meta1phase complements. The me,trical 
data is giv,en im Table 2. The karyotype <(Fig. 2) was pre.pared, whid1 depicts tihe 
presence of two long :sized pairs. one medium sized paiir .and two short. dot like 
pairs of chromosomes i.n each complcmen,t. 

The presc1nt finding is the first report for th,e cytology of this a;ph1id. 

2. Aphis k\u-osawa:i 1':akabashi : 

Eairlier it was .BlacJkm.an ( 1986) who studied its chr,ornosomes and rcport,ed 
2n=8 from Japan. W.e co'Uected the mnte1ria\ of this species from Solan, HimacJiaj 
Pradesh. Only one sample (Table I) was .av.ailable for cytological fovest1igations. 

The diploid chromosome number was establisbed after oount,ing 1.8 
prometaphase and meta,phase comp'lcmcliltS, and was fo'lllnd to be 8 (Fig, 6) At 
metaphase the chromosomes were very much condensed and rod shaped while at 
prometaph:ase they wer,e quite loHg witih their dear morphoiogy. The karyocype 
(Fig. 7) was p1r,epared. F,r,om karyo.ty,pe it ,is dear that ther,e are ,one ilong pair, 
two medium sized pa,irs .and ,o:ne ;:; lrnrit pair of chromosomes. 
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Figs. 1-12. Chromosomes and their karyotypes of aphids : 
A<"y1·t/,ns;plro11 malme-211 - 10 chromosomes (Figs. I and 3), karyotype (Fig. 2) ; Aphis kurosawai-
2n-7 chromosomes <Fig, 4), abnormal karyotype (Fig. 5), 2n=8 chro:nosomes (Fig. 6), normal 
karyotype (Fig. 7) ; Aphis ruborum /011gisetost1s-2n=6 chromosomes (Fig. 8), karyotype (Fig. 9), 

polyplo id compliment ( 4n= 12) (Fig. 10), satellite marked by arrow; Lioso11u1phis e1tra-2n-17 chromo­
somes (Fig. 11) karyotype (Fig. 12). 

.. 
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In some of the com,plements the aneupfoid n\Umber 2n=7 (f'ig. 4} was also 
observed ibut 1t1be frequency ,of these compleme11t,s was very low. The ikaryotype 
(Fig. 5) for this albnormal complement was a~so pre[Pared which shows that there 
are 3 pairs of chromosomes of 3 different sizes. i.e. long. medium and small .• 
besides one fongest unpa:ir,ed chromosome (Fi·g. 5) which may be regarded as 
sex chromosolille. The metrica,I daita ar,e provided ,in Table 2. 

Th,e present finding is tbc .fhst from lndi.a and c·onfirms the earlier findings 
of Blackman .(11986).. 

3. A phis rub@'l'lllm fong i.s~tosus A. N. Basu : 

It w:as Khuda-Bukhsb (11979} who studied the chromosomes of this specks 
and reported 2n= 8 ,c.hromosomes for this species. 

The material for the present investigation wa:s concct,cd ir-0m Solan 
(Table I) infest1ng the host plant, ~ul>us eTlipticus (Family-Rosaccae). 

Otrr obse:rvations fr.om the slides prepared from this lone sample reveakd 
I 

that this species was havirn,g 2n = 6 dm,mosomes (Fig. 8). To asce!l'tain t11is 
diploid number of chromosomes we studied _as many XIJS 30 prometaphase and 
metaphase com:plements. Howev,er. so1nie of the complements had aneupJ-Ojd 
numbers (2n=5). At prome,taphase the cJ1rom()SOmes appeared to ibe less 
condensed arnd took light s,tain, bUit their morphology was clear. The karyotype 
(Fig. 9) w.a,s prepa,red which depicts that there aire one Bong pair and the 
remaining two pairs are approximately of the same lengths and are shorter than 

the first pair. 

Pony[Ploidy was observed in the preparations wi.th h i.gh frequen~y. In 
prometaplmse potyploid complements (4n= 12) (Fig. JO) the chromosomes 
appeared to be in homologous pairing. In one of the chromosome (Fig. IO) the 
satellite was quite evident which is marked by arrow.. The metrical daita is 
provided in Table 2.' 

Owr findings for the di1Pfoid chromosome number (2n=6) is in contradictiom 
with that of the ,earlier report by Klrnda.-1BuJd1!;h (l979). 

4. Liosom11phisa1tra Hilk Ris Lambers: 

This species is .known to have its di.slribu:tion in Australia, England, Europe,. 
India, Japan, Newzea1and .and :Nor:tb America. Only two species of the genus,. 
Liosomaphis are known for their chromosomes (Kur1 1986). 

Our material for .the ;pres·ent inver.tigations was collected from Barog, 
Himacha1 Pradesh (Table J). Only oRe &amp'le was ava,i!ab'lc for cyto1og.,ica.t 
invcstigalions. 



TAB LE 2. Metrical data including mean actual lengths (1) and mean relative percentage lengths (11) of the chromosomes of four aphid species. 
;,; 
> 

Aphid species Chromosome number 
:;o 
-< 

2 3 4 5 6 7 8 9 JO II 12 13 14 15 16 17 0 
3: 
0 

7-57 7·'!,7 7·57 7-57 4·40 4-40 2-82 2'82 2•17 2•17 ,:, .,, 
± ± ± ± ± ± ± ± ± ± :i: 

0 

A< yrtf1osiphon 0·26 0 26 0·26 0·26 0·35 0·35 0•14 0·14 0·16 0·16 t"' 
0 
C) 

malvae ls-42 15-42 15-42 JH2 8·97 8•97 s-74 5·74 4•42 4·42 -< 

II ± ± ± ± ± ± ± ± ± ± 
0 ...., 

0·53 0·53 0·53 0·53 0·71 0·71 0·29 0·29 0·33 0·33 
..,, 
0 c 

7'12 7'J2 6·JS 6• 15 5-68 5-68 2-62 2-62 
;,::, 
v, 

± ± ± ± ± ± ± ± 
.,, 
-, 

Aphis kuro.rm.-oi 0·15 0·15 0•29 0·29 0·23 0·23 0·41 0·41 Q 

"' v, 

J6·49 16·49 14·25 14·25 J3· 18 13-18 6·07 6-07 0 .,, 
1( ± ± ± ± ± ± ± ± > 

0·35 0·35 0·61 0·67 0'53 0·53 0·21 0·21 
.,, 
::i: 

8·12 8•12 6·68 6·68 S·96 s-96 
a 
(I) 

± ± ± ± ± ± 
....... 
:i:: 

Aphis ruborum 0·23 0·23 0·38 0·38 0·24 1>'24 
0 ::: 
0 

f1)11gi.W!fl)SIIS 19·5.5 l'J-55 16·08 J6·08 14·35 14•JS 
.,, 
..... 
m 

ll ± ± ± ± ± ± ,:, 
> 

0·55 0·55 0·92 0·92 O·S8 0·58 
> 

2"70 2'70 2-70 :!·70 2"70 .:!-70 2-70 2-70 2·70 2·10 .:!:70 2·10 2-70 2-70 2-70 no 5·44 
.,, 
:i:: 

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± a 
Liosumaphis 0·15 O·JS 0·15 0·15 0·15 0·15 0•15 0·15 0·15 O·IS O· IS O·JS 0·15 O· lS 0·15 0· 15 0·20 6 

> 
"' S·S4 atra 5-54 S·S4 5-54 5·54 5·54 H4 5'54 5•54 5·54 5·54 5·54 H4 S·S4 5·54 S·S4 11-18 '-' 

11 ± ± ± ± ± ± ± ± ± ± = ± ± ± ± ± ± 
0·30 0·30 0·30 0·30 0·30 0•30 0·30 0·30 0·30 0·30 030 0'30 0·30 0·30 0·30 0·30 0·41 0 

'O 
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Twenty two mctaphase complements were studied and counted to ascertain 
the chromosome number in this species which was found to be 2n= 17. Almost 
all the cells studied, possessed this odd number of chromosomes (Fig. 11) except 
one or two complements where chromosomes number 2n= 18 was seen. Their 
frequency was so low, thus this number needs further investigations. At 
metaphase (Fig. 11) the chromosomes were quite distinct and took dark stain 
with very clear morphology. While preparing the karyotype assuming the 
chromosomes of equal lengths to be homologous, it is found that only eight pairs 
may be treated as homologous, leaving a single unpaired long sized chromosome 
number 9 (Fig. 12) in each karyotype. More investigations and explanations are 
needed to describe this odd number of chromosomes in a complement. The 
measurements of all 17 chromosomes are given in Table 2. We have also seen 
the polyploid complements \\here the two pairs of long sized chromosomes are 
clearly visible. The present report is the first for the cytology of this species. 

The genus Acyrthosiphorz is known cytologically by 8 species (Kur! 1986), 
out of which 5 species have 2n=l0 chromosomes while only 3 species have 6, 8 
and 12 chromosomes. It appears that modal number for this genus is IO. More 
than 58 species of the genus Aphis have so far been investigated cytologically. 
Majority ofthem possessed-2n = 8 with a little variation. It has already been 
established that modal numher is 8 for this genus. The genus Liosomaphis is 
known cytologically by 3 species including the present one and all the 3 possess 
2n= J 8 and thus this Lan be accepted as its medal number. However, in the 
present studic'> we observed 2n= 17 for the species L. arm which may be 
regarded. a report from male cells. 
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