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The fitness of host biotypes of the cotton aphid Aphis gossypii Glover to host

plants and their reciprocal transfer pathways
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Abstract The cotton aphid Aphis gossypit Glover is one of the main pests of cotton Gossypium hirsutum L. cucurbits and
other crops. Many researches have confirmed that there are various host biotypes in wild populations of the cotton aphid but
the capacity of the biotypes to survive on other host plants differed between them. In the present study the fitness of two
host biotypes the cotton and cucumber biotypes and their reciprocal transfer pathways were investigated. Survival

reproduction and other life table parameters of the cotton and cucumber biotypes on six host plants were measured by host
transplantation and life table methodology. The results showed that the survival and reproduction of the cotton and cucumber
biotype aphids declined dramatically when their host plant was exchanged. The net reproductive rate of the cotton biotype
aphid decreased from 19. 67 + 6. 22 on the original host plant cotton to 0. 02 +0. 05 on cucumber and the cucumber
biotype aphid decreased from 32.65 +3.72 on cucumber to 2.49 +0. 88 on cotton. Compared with the original hosts the
net reproductive rate of the cotton and cucumber aphids declined 980 times and 12 times and the average life span

decreased by 5 and 12 days respectively on the alternative host plant. Both the cotton and the cucumber biotype aphids
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could survive on Hibiscus syriacus L. and the fitness on H. syriacus L. was not significantly different. But the two biotype
aphids could not survive on Plantago centralis and Euonymus japonica because offspring production and survival was very
low. The remarkable result was that both the cotton and cucumber biotype aphids were able to survive and establish
populations on Cucuibita pepo L. and the intrinsic rate of natural increase was 0. 19 £ 0. 05 and 0. 28 = 0. 02
respectively. Moreover the vegetable plant C. pepo played an important role in the reciprocal transfer of the cotton aphids
between hibiscus cotton and cucumber plants.

The results of host transfer pathways indicated that the cotton aphids originally living on hibiscus could survive and
establish populations on cucumber plants after being reared on Cucumis melo L. for three generations and the intrinsic rate
of natural increase r, of the subsequent three generations of aphids on cucumber was not significant differently the
values of r, were 0.23 +0.03 0.20 £0.03 and 0.19 £0.03 respectively . On the other hand cotton aphids on hibiscus
could also attain the capacity to use cucumber plants after their transfers from hibiscus to cotton and then to C. pepo. At the
same time the cotton biotype aphid and the cucumber biotype aphid could transfer between the cucumber and cotton plants
via the intermedial transfer on C. pepo and values of r, were significantly different when compared with the direct
transfers. The values were 0.25 +0.07 for the cucumber biotype aphids indirectly transferred to cotton and 0.27 +0. 02 for
the cotton biotype aphids indirectly transferred to cucumber. The results suggest that there are reciprocal transfer pathways
for the host specialized cotton aphids between cotton and cucumber plants and these pathways will facilitate the dispersion
of the cotton aphid and aggravate the damage caused directly by their probe penetration for sap-sucking and the transmission

of viral diseases.

Key Words cotton aphid host biotype fitness transfer pathway medium host plant
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Table 1 The life table parameters of the cotton and the cucumber biotype aphids on different host plants
The type of transplantation R, T T

- GhA-cotton 19.67 £6.22a 12.01 £2.02a 0.25 +£0.04a

- CsA-cotton 2.49 +£0.88b 7.15 £2.00b 0.12 £0.03b

- GhA- hibiscus 3.24 £3.25a 5.97 £1.82a 0.06 £0.22a

- CsA- hibiscus 0.42 £0.62a 4.89 +£3. 14a -0.20 £0.24a

- GhA- plantain 0.00 £0.00a - -

- CsA- plantain 0.00 £0.00a - -

- GhA-E. japonica 0.17 £0.19a 4.36 £3. 14a -0.33 £0.35a

- CsA- E. japonica 0.05+0.11a 2.20 £4.92a -0.03 £0.06a

- GhA- pumpkin 11.91 +8.44a 11.90 £2.29a 0.19 £0.05a

- CsA- pumpkin 24.87 +£5.70b 11.28 £1.00a 0.28 £0.02b

- GhA-cucumber 0.02 £0.05a - -

- CsA-cucumber 32.65 £3.72b 12.81 £1.19 0.27 £0.02

+ P <0.05 Different letters Mean + SD

following the data show the significant difference between the two biotype aphids to the same host plant at P <0.05 GhA cotton biotype aphid
CsA cucumber biotype aphid

2

Table 2 The life table parameters of the cotton and cucumber biotype aphids on cucumber and cotton plant after being reared on pumpkin

Pathway of transplantation Ry T T
- - GhA- pumpkin-cucumber 24.25 £5.26a 11.60 £0.77a 0.27 £0.02a
- - CsA- pumpkin-cotton 10.16 £8.71b 7.96 +1.85b 0.25 £0.07a
- CsA-cotton 2.49 +0.88bc 7.15 £2.00b 0.12 £0.03b
- GhA-cucumber 0.02 +0.05¢ - -

P <0.05 Different letters following the data show significant difference at P <0.05
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aphid on cucumber and cotton after being reared on pumpkin. GhA-the
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3 3

Table 3 Life table parameters of aphids from hibiscus to cucumber after being cultivated on muskmelon during three generations

Generations of transplantation Ry T T'm
F,  F, Generation 23.21 £5.38a 13.65 £1.21a 0.23 £0.03a
F,  F, Generation 14.72 £5.63a 13.21 £0.82a 0.20 £0.03a
F;  F; Generation 17.80 +8.88a 14.22 +2.39a 0.19 +0.03a

P <0.05  Different letters following the data show significant difference

4 4
2 3 0.30 +0.05 0.24 +0.04 1 0.17 +0.04 2

4 3

Table 4 Life table parameters of aphids from hibiscus on cucumber after being cultivated on cotton and pumpkin during three generations

Generations of transplantation Ry T T
F,  F, Generation 13.08 +5.42a 14.93 +1.82a 0.17 +0.04a
F,  F, Generation 25.87 £9.45b 10.80 £1.31b 0.30 +0.05b
F;  F; Generation 14.21 +4.29a 11.36 £1.95b 0.24 +0.04c¢

P <0.05  Different letters following the data show significant difference

3
15
16
17
980 12 5~12d
2.49+0.88 0.22 +0.05
18
0.17+0.09 0.05+0.11 1 ~2d
3.24 £3.25
0.42 +0.62
0.19 £0.05 0.28 +0.02
Shaposhnikov 1965 10
" Caballero »

http //www. ecologica. cn



Aphis gossypit Glover 1885

0.27 £0.02 - - 0.25 +0.07 - -
- - 0.25+0.04 0.27 £0.02
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