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Microsatellite primer-PCR studies on the population differentia-

tion of Aphis gossypii in relation to host plants and seasons

GONG Peng', YANG Xiao-Wen?, ZHANG Xiao-Xi', LIU Xiang-Dong', CHEN Xiao-
Feng® (1. Nanjing Agricultural University, Nanjing, 210095, Chinas 2. Institute of Zoology. Academia Sinica
Beijing 100080,China)

Abstract: The present study investigated the differentiation of Aphis gossypii in relation to host plants and
seasons. This analysis, based on field investigation, lineage breeding and microsatellite primer-PCR.
showed that populations of A. gossypii from three overwinter host plant species, Hibiscus Hibiscus syria-
cus» Pomegranate Punica granatum and Chinese prickly ash Zanthoxylum simulans., were closely related to
a pair-wise similarity index ranging from 0. 833 to 0. 917, suggesting a low level of differentiation among
them. But a high level of differentiation was found between the populations from overwinter hosts and
summer hosts, cotton Gossypium hirsutum and pumpkin Cucurbita pepo. pair-wise similarity index ranging
from 0.589 to 0.756. The field population of A. gossypii may be consist of two genetically-determined
body colour forms, i.e. unchangeable yellow form and changeable green form. The former is always yel-
low both in fundatrix and its parthenogenetic offsprings, but in the latter, green fundatrix can produce
both green and yellow offsprings. The dwarf forms of A. gossypii on cotton in summer may come from
both green fundatrix and yellow one, but the majority of them may come from the former.
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Table 1 Samples of cotton aphid included in the study
Population Host plant Morph Body Collection Collec.ﬂon
color date location
A 1999. 04
Hibiscus Virginoparae Green April, 1999
B 1999. 04
Pomegranate April, 1999
C 1999. 04
i Chinese prickly ash April, 1999
D 1999. 05
Pumpkin May, 1999
E 1999. 05
Cotton May, 1999
F ( ) 1998. 09
Cotton Yellow Sept. 1998
G ( ) 1998. 09
Cotton Sept. 1998
H ( ) 1998. 07
Cotton Dwarf form July , 1998
I ( ) 1999. 05
Cotton May, 1999
] ( ) 1999. 05
Cotton May, 1999
1999. 05
K May, 1999
I 1999. 05
- May. 1999
M 1999. 03
Fundatrix Mar. 1999
1999. 03
N Mar. 1999
:K N 10 WL M 10 o
2 2
Table 2 The microsatellite primers used in the study 2.1
)
Micr?szltellite Sequence (57 —37) Annealling ;
primers temperature °
33.15 ) 57 —AGAGGTGGGC 54 s .
. core sequence A(}(;T(}— 37 o}
5" —=GATAGATAGAT
GATA), : 2.2
( ) AGATA—3’ %
(CAC) 5" —CACCACCACC 57 25C,
e ACCAC—3’ 14D:10L), 1 .
3 b
100% C la); , ,  25C,14D:10L
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Fig. 1 The variation of body colors during the selective clone breeding
( s Do
2.3 ( ) PCR
33.15 648bp~3199bp , (GATA),
564bp~2817bp , (CAC); 705bp~3034bp s
N 2. Do
3 ( 1999) 2.4
Table 3 Numerical change of cotton aphids 3
with different body-color on Hibiscus N
:0.833~0.917,
) () ) ) :0. 589~0. 756,
Date No. of No of Porp. of
No.of  No. of
(Mon. /day) bud hids ~ &reen yellow yellow
u aphias aphids  aphids aphids 0.722 ¢ 4),
3/15 126 81 81 0 0 4 s 1 s
=0
3/22 281 789 787 2 0.25% (A=0.278),
4/2 129 711 675 36 5.06%
4/11 210 1663 1259 404 24.29% 1 (A =0.533), ,
( N ) A=0.933 s 2 3 (A=1.189).,
s ( . ) s
o , ( ) 0
B o 1,
(A=0.148),
4 9
Table 4 Average similarity index of cotton aphids (2=0.233),
from different host plants 1 (A=0.368),
3 (A=0.437), 2
A B C D E
(A=0.520), 5
A 1
C 0.917  0.85 1 (A=0.976), 6 7
D 0.589  0.642 0.622 1 ,(A=1.393),
E 0.756 0.617 0.672 0.722 1
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Fig. 2 PCR results of microsatellite primer to cotton aphids from different host plants
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Fig. 4  Dendrogram generated by cluster analysis of

similarity index among cotton aphids from different host

plants
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PCR .D E
Fig. 3 PCR results of microsatellite primer(33. 15 core
sequence) to cotton aphids with different body colors at
different seasons — 7
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Fig. 5 Dendrogram generated by cluster analysis of
similarity index among cotton aphids with different

bodycolors at different seasons
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Table 5 Similarity index among cotton aphids with different bodycolors in different seasons

F G H 1 ] K L M N
F 1
G 0.250 1
H 0.833 0. 000 1
1 0.615 0.222 0.615 1
J 0.714 0. 400 0.714 0.533 1
K 0.727 0. 000 0.909 0. 500 0.769 1
L 0. 600 0. 000 0. 800 0. 364 0.667 0. 889 1
M 0. 444 0. 000 0. 667 0. 200 0. 545 0. 750 0. 857 1
N 0. 444 0. 400 0.222 0. 400 0.182 0. 000 0. 000 0. 000 1
3
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