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Cytogenetical Comparison Of Mustard Aphids,
Lip ap h is E ry simi(Kaltenb ach) Collected From
Different Host Plants Of Family Cruciferae

Abstract
The present work provides a karyological comparison of mustard

aphids, Lip ap h is erys imi (Kaltenb ach) (Homopter a : Aphididae) coll ec t ed from
five dffirent host plants of family Cruciferae. In this species, the normal
complement was ascertained as 2n:8 from all host plants such as Brussica
campestris, Brassica juncea, Brassica albs, Brassica oleracea var. botyrtis
and Raphanus sativus. From Brassica campestris, the diploid complements
show 2n:10, 12; from Brassica juncea 2n:8; from Brassica alba 2n:12;
from Brassica oleracea van botyrtis 2n:8, 10 and from Raphanus sativus
2n:8, 12. In order to compare, their chromosomal morphometrical data,
karyotypes and idiograms have been reported in the present work
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fntroduction
The common mustard aphid,

Lipaphis erysimi (Kaltenbach) is the
most important pest, causing damage

upto 90Yo crops depending upon the
severity of the infestation and crop
stage.It is highly vulgar insect, feeding
exclusively on the plants of family
Cruciferae. Retarded growth, poor seed

formation and low oil contents are the
phenotypic manifestations ofthis pest and

finally putting source restrictions on
Bras s ica oilseeds production (Singhvie/
al. l973;Bakhetia I 983, I 987; Malik and

Anand 1984; Rohillaet a1.1.987). Many
workers such as Prasad and
Phadke( I 988), Bonnemaison ( I 965) and

Liu et al. ( I 997) have reported this insect
as an important pest of cruciferous crops.

In addition to that this pest also act as a

vector of several virus diseases (Guan

and Wang 1980; Ahlawat and Chenulu
1982; Liu and Yue 2001; Bridges e/
al.200l).

Cytologically, the chromosome
number (2n) in Lipaphis erysimi vary
from 6 to 10 (Gut 1976; Kurl
1978;Kulkami and Kacker 1979; Khuda-
Bukhsh and Datta 198 I ; Khuda-Bukhsh
andPal 1984 andKurl 1986 a,b).Firstof
all it was Gut (1976) reported 2n=10
chromosom es inlipaphis erys ini while
Kurl (1978) reported the same
chromosome number as 2n:10. In
1982,You et al. also observed cells with
chromosome number 2n=9. Tripathi et

c/. (2013) worked on karyological studies

on L.erysimi and they determined the
karyotypes and diploid chromosome
number as 2n=8 and 2n= I 0 respectively,

beside their morphological data. The
present paper provides a cytogenetical
comparison of mustard aphids, L. erys imi
(Kaltenbach) collected from five
different host plants offamily Cruciferae.
The paper describes their chromosomal
morphometrical data, karyotypes and
idiograms for karyological comparison.
Materials And Methods

The aphid samples were
collected from different host plants such

a Brassica campestris, Brassica
juncea, Brassica alba, Brassica
oleracea var. botrytisand Raphanus
sativus from different villages of Tehsil
Modinagar under District Ghaziabad of
Western UttarPradesh during 20ll-
l2.The cytological slides were prepared

for all the samples collected following th
eair-dry method of Kurl and Narang
(1978). The aphids (adult apterous and

alate) were dissected out in a saline
solution onto a slide underdissecting
microscope in order to obtain the
developing embryos. The ovarioles
having embryos were transferred to
0.5% sodium citrate (hypotonic) solution
for lO-lSminutes. The embryos were
fixed in 3: 1 methanol: glacial acetic acid
for half an hour. Then the fixed early
embryos were transferred to a drop of
60Yo acetic acid onto a clean slide and
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the embryos were teased and tapped by Chromosomal details of Lipaphis
a brass rod so that the embryos are erysimi .
broken out. The cell suspension was air (i) From host plant, Brassica
dried at room temperature under a table campestrisz
lamp (100 W bulb). The slides were Aboutthirty(30)sampleswere
stained by l0% Giemsa stain for 15 analysedforthestudyofdiploidnumber
minutes. Afterwashing, the slides were of chromosomes that was found to be

dried and permanent mounting in D.P.X. 2rl0 (Fig. l).Its karyotype (Fig. 2) was

using rectangular cover slips. On drying prepared that reveals that there are one

the slides were examined under a long-sizedpair,threemedium-sizedpairs,

Binocularmicroscope having 100 X oil one short-sized pair of chromosomes.
immersion objective. Photomicrographs The diploid chromosome number2n:IO
were taken at the fixed wereobservedearlierbyGutin l976urd
magnification(lOOO X) using camera. For after that the same chromosome number

metrical data well spread metaphase was also observed by Kurl in 1978 and

complements were selected and the in l98l,KurlandMishraagainobserved
actual lengths of chromosomes were the complements having chromosome

measured. From the photomicrographs number2n:l0.The measurements ofthe
ofwell spread metaphase chromosomes chromosomes are given in Table 2 and

the karyotypes and idiograms were its idiogram is drawn in Fig. l7(A). A
prepared for the further comparison. few complements were observed that
Results And Discussion hadchromosomenumber2n=12(Fig.3).

The mitotic prometaphase and and its karyotype (Fig.  ) which depicts

metaphase complements of Lipaphis the presence of one long-sized pair, three

erysimiwere observed for cytogenetical medium-sized pairs and two short-sized

comparison.Aphidswerecollectedfrom pairs of the chromosomes. The
five different host plants such as complements having chromosome
Brassica campestris, Brassica juncea, number 2n:1 2 were observed earlier by
Brassica alba, Brassicaoleracea var. Panigrahi and Patnaik (1991). The
botrytis andRaphanus sativus (Table l). metrical data are presented in Table 2

and idiogram is shown inFig. 17(B).
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Table 1

The diploid chromosome numbers @n) for Lipaphis erlsimi

n

(ii) From host plant, Brassica
junceaz

The normal complement showed

the diploid chromosome numberas 2n:8
(Fig. 5). The karyotype (Fig. 6)depicts

one long-sized pair, twomedium-sized
pairs and one short-sized pair of
chromosomes.The normal complement
2n:8 chromosomes were observed for
the first time by Chattopadhyay and
Roychaudhari ( I 980) n L.erysimi. Many
workers such as Khuda-Bukhsh and

Datta(l98 l);Khuda-Bukhsh and Pal
(1984);Chen and Zhang (1985); Feng and

You (1988); Kar and Khuda-Bukhsh
(1991);Panigrahi and Patnaik
(1991)worked on the chromosomes of
L.erysimi and they reported the same

chromosome number i.e. 2n:8. The
measurements of all chromosomes are

given in Table 2 and its idiogram is
provided in Fig. 17 (C).

(iii) From host plant, Brassica
albaz

Sixteen samples were analyzed

to establish its chromosome number and

observed 2rrl2 (Fig. 7). Its karyotype

@ig. 8) reveals one long-sized pair, three

medium-sized pairs and two short-sized
pairs ofchromosomes. The metical data

are provided in Table 2 and its idiogram
is drawn in Fig. 17 (D). The same

chromosome number was observed by
Panigrahi and Patnaik (1991).
(iv) From host plant, Brossica
oleruceavar. botrytisz

Out of 28 complements, nineteen
complements had 2n:8 chromosomes
(Fig. 9) and nine complements had diploid
chromosome number as 2n:10 (Fig. 10).

The complements having diploid
chromosome number 2n:8 was also
observed by Chattopadhyay and
Roychaudhari in 1980 and the same

obtained from
S.No Aphid species Host Plant Chromosome number(2r

1. Lipaphis tysimi Brassica conpatris 10,12

2. Lipphis tysimi Bratsica jtmcea 8

3. Lipaphis uysimi Brasica alba t2

4. Lipaphis tysimi Brassica oleracea
var. botrytis

8,10

t. Lipaphis aysimi Raphorus sdivtts 8,12
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chromosome number were observed by (v) From host plant, Raphanus
many other workers such as Khuda- sativus i
Bukhshand Datta(198 1); Khuda-Bukhsh

and Pal (198a); Chen and Zrang (1985);
Feng and You (1988); Kar and Khuda-
Bukhsh (1991);Panigrahi and Patnaik
(1991).The karyotype is prepared by
selecting the homologous pair of
chromsomes. The normal complement
2n=8 were observed and its karyotype
showed that there are one long-sized
pair, two medium-sized pairs, one short-
sized pair of chromosomes. The metrical
data are given in Table 3 and idiogram is
provided in Fig. 18 (A). The other
abnormal complement 2n=10, its
karyotype depicts one long-sized pair,

two medium-sized pairs, one short-sized
pair and two unpaired chromomomes.

This chromosome number 2n:10 is in
conformity with the earlier reports. The
measurements of the chromosomes are

given in Table 3 and its idiogram is
provided in Fig 18 (B).

A total of twenty (20) samples

were studiedto establish its chromosome

number from this host plant.l I samples

were foundto be normal2n=8 (Fig. 13)

and its karyotype (Fig. 14) was prepared

which reveals one large-sized pair, two
medium-sized pairs, one short-sized pair
ofchromosomes. The metical data ofall
the chromosomes are given in Table 3
and its idiogram is provided in Fig. 18(C).

Nine samples were found to be 2n=12
(Fig. 15) and its karyotype (Fig. 16)

which depicts the presence of one long-
sized pair, four moderately shorter-sized
pairs and one shortest-sized pair of
chromosomes. Panigratri and Patnaik in
1991 also observed the same abnormal

chromosome number 2n=12. The
metrical data of the chromosomes are

given in Thble 3 and its idiogram is drawn

inFig.18 (D).
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81

Fig. 17 Idiograms of Lipaphis erysimi
from host plarfi Brassica campestris,
(2n=10, Abnormal) (A) and (2n=I2,
Abnormal) (B); From,Bra.ss ica jtmcea
(2n=8, Normal) (C); From .Brass ica alba
(2n=l2,Abnormal) (D).

(c)
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Raphanus sativus(2rr8, Normal) (C)
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Lesends

Figs. 1 md 2 oflipaphis erysimi colleaedfrom Brassica campestris; Abnormal complement

(2n:10) (Fig- 1), its karyotype (2n:10) (Fig. 2).

Figs. i and 1 oflipaphis erysimi collectedfrom Brassica campestris; Abnormal complement

(2n:12) (FiS. 3), its karyotype (2n:12) (Fig. q.
Figs. 5 and 6 of Lipaphis erysimi collected from Brqssica juncea; Normal complement
(2n:8) (FiS. 5), its karyotype (2n=8) (Fig. 6).

Figs. 7 and 8 of Lipaphis erysimi collected from Brassica alba; Abnormal complement

(2n:12) (Fig. 7), its koryotype (2n:12) (Fig. 8).

Figs. 9 and 10 of Lipaphis erysimi collectedfrom Brassica oleracea; Normal complement

(2n=8) (Fig. 9), its karyotype (2n:8) (Fig. I0).

Figs. 11 and 12 of Lipaphis erysimi collected from Brassicq oleracea; Abnormal
complement (2n:10) (Fig. I1), its karyotype (2n:10) (Fig. 12).

Figs. 13 ond 11 oflipaphis erysimi collectedfrom Raphanussativus; Normal complement

(2n:8) (Fig. l3), its karyotype (2n:8) (Fig. 10.

Figs 15 and 16 oflipophis erysimi collectedfrom Raphanussativus; Abnormal complement

(2n:12) (Fig. 15), its karyotype (2n:12) (Fig. 16).
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