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Population Dynamics of Aphis gossypii Glover on Hibiscus Tree in
Summer and Its Capacity to Utilize Other Host-plants
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(Department of Entomology, Nanjing Agricultural University, Nanjing 210095)

Abstract: [Objective] The research was to clarify the differentiation in the life-cycle of cotton aphid (Aphis gossypii Glover)
on an overwintering host plant, Hibiscus syriacus L. in Nanjing, Jiangsu province, China. [Method] The cotton aphids on hibiscus
trees were investigated by systematic observation method in a whole summer season. Survival and reproduction of cotton aphids
from hibiscus tree and cotton were compared on different summer host-plants using host transplantation and life-table methods.

[Result] There was a sedentary population of cotton aphid on the overwintering host-plant, hibiscus tree, in the whole summer of
2006 and 2007, and it was mainly apterous. The sedentary cotton aphids from hibiscus trees could not produce offspring and
establish population when they were transferred directly to cucumber, muskmelon, zucchini, pumpkin, kidney bean and tomato.
Although a minority of the sedentary aphid individuals from hibiscus could grow up into adults on cotton and cowpea, they produced
fewer offspring and their net reproductive rate (Ry) was less than one. However, the sedentary cotton aphids from hibiscus trees
showed better fitness on cotton and zucchini after they were reared on the cotton for some generations. The sedentary aphids on
summer hibiscus still kept the capacity to utilize some summer host-plants. [ Conclusion] The diversity of life-cycle exists in the
cotton aphid population on an overwintering host-plant, hibiscus in Nanjing, and the autoecious (host-specific) and heteroecious
(host-alternating) coexist in the same population. The aphids, which life-cycle is host-specific on hibiscus, have lost or weakened the
capacity to utilize some summer host-plants. The life-cycle of cotton aphid population on overwintering host-plant is flexible.
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Fig. Number dynamics of cotton aphids or enemies per 20 cm branch of hibiscus in summer of 2006 and 2007
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Table 1 The life parameters of S- and C-aphids on Cucurbitaceae plants
e PEATESTHK Ro T Im
The type of transplantation Replications which can
produce offspring
ARHE L3 AR5 I S-aphid on cucumber (n=24) 0 0a 1.2+0.04a -
Fide _EAREF-3% ) C-aphid on cucumber (n=12) 0 0a 1.5+0.13a -
A L B ATIE -7 S-aphid on muskmelon (n=12) 0 0a 1.3+0.09a -
Ha A b9 AR IE- & N C-aphid on muskmelon (n=15) 0 0a 1.240.05a -
AHE F 35 AR - PG/ S-aphids on zucchini (n=10) 0 0b 1.240.08b -
FAE 37 )it B A - DU #H 7% S/C-aphids on zucchini (n=7) 0 0b 1.4+0.14b -
Hife LRRUF-PE IS C-aphids on zucchini (n=11) 9 2.9+1.2a 12.6+0.95a 0.0080+0.05
A L3 S 4779 I S-aphids on pumpkin (n=10) 0 0b 1.1£0.02b -
WA 1 1R 75 10 i f A -9 I S/C-aphids on pumpkin (n=8) 4 0.7+0.4a 13.4+1.2a -0.086+0.065a
HEARI-# I C-aphids on pumpkin (n=11) 8 1.74£0.5 a 14.4£0.42 0.011+0.02 a

Bl 5 AN R /NG P BRSO R R AR ) 75 3 b2 5

can not calculate the value. The same as the following table 2
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The different letter followed data shows significant difference among different aphid populations on the same host-plant.

2

shows no offspring produced and

PiRh Py EABEAENE 1~3 d, ANRe 2 Ja AR L P
A b B =i AR AT A6 bR o) BT P F e
WA, RIVHAFGERAC AFIG R, B>
HAMRRER G RIS, 7= AF AR, 385 25
i (0.08+0.05) A1 (0.14+0.10) Sk/MfE, W& 2=
e (E2D
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Table 2 Survival and life parameters of S- and C-aphids on cotton, cowpea, kidney bean, and tomato

R IR KA AHE_EELZE B RRIE S-aphids il %._E A C-aphids
Days after transfer (d) e ] T V5T fil e i I3 P21 i
Cotton Cowpea Kidney bean Tomato Cotton Cowpea Kidney bean Tomato
n=33(9) n=14(4) n=8(0) n=8(0) n=14(14) n=7(2) n=12(0) n=10(0)
0 1 1 1 1 1 1 1 1
1 0.6882 0.5937 0.0375 0.1868 0.8875 0.5595 0.1069 0
2 0.3910 0.3733 0 0 0.8231 0.3333 0
3 0.2528 0.2448 0.7254 0.2143
4 0.1805 0.153 0.6206 0.1667
5 0.1242 0.1017 0.5693 0.1190
6 0.0975 0.0865 0.506 0.0952
7 0.0816 0.0786 0.4813 0
8 0.0658 0.0607 0.4476
9 0.0532 0.0357 0.4205
10 0.0421 0 0.3945
HHTEE Ry 1.10£0.50b  0.08+0.05 0 0 0.13£0.01a  0.14+0.10 0 0
TR T 10.7+1.4b - - - 14.9+13 a - - -
W EE K 1y -0.095£0.044b - - - 0.129+0.014a - - -
FEER A7 I ) 7.60.6b 7.3+1.0 - - 5.9+0.2a 5.5 - -

Duration of development (d)

n NESH, FES P BTGRP I E RS R A NS FREORAN R R R R T e R B (P<0.05)

n represents the replications, the data in parentheses is the number of replications which can produce offspring. The different letter followed data shows

significant difference among different aphid populations on cotton
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