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Studies on Cotton Aphid Aphis gossypii Selectivity to Host and Its

Host-type

LIU Xiang-Dong, ZHANG Li-Jian, ZHANG Xiao-Xi, ZHAI Bao-Ping  (Coitege of Plant
Protections Nanjing Agricultural Univeristys Nanjing 210095,China). Acta Ecologica Sinica2002.22(8) : 1281~ 1285.
Abstract: The cotton aphid., Aphis gossypiis is a worldwide and polyphagous pest. The host plants are
more than 300 species in various botanical families. The adaptations of this aphid to various host plants are
different, but so far, the special host-biotypes of cotton aphid have not been identified. In this paper, the
selectivity of cotton aphid to different host plants, the survival rate, reproduction capability and feeding
behavior of the aphid after host transformation are studied by directional selection, host transformation
and feeding record (EPG) methods.

The results showed that the aphids originally feeding on cotton preferred cotton, summer squash, and
water melon leaves to cucumber and pumpkin leaves. While the aphids on the water melon, pumpkin and
cucumber had a preference for their original host plants to cotton leaves. The selecting rates of cotton
aphid originally feeding on water melon, pumpkin and cucumber leaves to cotton leaves were 34.3%,
38.5% and 29. 8%, respectively, but they were 53. 8%, 52.1% and 56. 9% , respectively on their original
host plants.

The survival rates and net reproductions of the cotton aphid after transformation were also studied by
life-table method. It was found that after transforming from cotton to cucumber and pumpkin. the survival
rates and net reproductions of aphids were only 3.54% ., 1.813 and 12.43%, 0.162, respectively. They
were 40% and 0. 902, while the aphids transformed from cucumber to cotton.

After host transformation the continual feeding behavior of the cotton aphid in 4 hours was recorded
and analyzed by electrical penetration graphs (EPG) technique. The results showed that the proportion of
wave form E was very low after inter-transformation between cotton and cucumber leaves, and the value is
5.79% and 0. 05% , respectively. And the total proportion of non-feeding and probing waves (np+C) was

as high as to 68.45% and 68.47%. But in those transformations, such as from potato or pumpkin to
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cotton, pumpkin to cucumber and cucumber to potato, the proportions of wave E were more than 20%,
and the waves of np+C were less than 60%. The proportion of wave E was low for the aphids feeding on
potato leaves transformed to cucumber, but on the contrary, it was high. The asymmetric feeding
behavior of the cotton aphid was existed on potato and cucumber leaves.

In conclusion the cotton aphid feeding on different host plants has different capabilities of selecting
and adapting to cotton, cucurits and potato leaves. Moreover, the cotton aphid has exhibited significent
host biotypes on cucumber and cotton. The transformation roads of the cotton aphid among various host
plants may be symmertical or asymmetrical.
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Table 1 Selective rates of the cotton aphid to different host leaves (% ,Mean=+SD)
Leaves for selecting
Treatment
Cotton Cucumber Pumpkin Squash Water melon No leaf
. - 49.80416.12a 32.06+10.30b — — — 18.14+13.59¢
Cotton-+cucumber
. + . 50.35£7. 94a — 41.6144.93b — — 8. 0446.32¢
Cotton+pumpkin
. - 43.03415. 24a — — 46. 09+ 14. 35a — 10. 88+15. 14b
Cotton+squash
+ [~
— 47.58415. 5.15+6. — — .274+10.03b
Pumpkin-- cucumber 47.58+£15.79a 45.15£6. 94a 7.27%£1 3
A+ — — 27.76420.48b 64.03417.60a — 8.21+10.87¢c
Pumpkin-+ squash
+
— 49. 874 34. 59¢ — 46. 654 33. 524 — .48+6.19b
Cucumber -+ squash 19. 87+ 34. 59%a 16.65+33. 52a 3.4846.19
. * — 29.66+21.26b — ' 55.65+17.13a 14.69+15.57c
Cucumber+melon

are not significantly different (P>0.05). LSD test

(P>>0.05) Means within the row followed by the same letter
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Table 2 Selectivity of the cotton aphid on three cucurits to cotton leaves(% . Mean+SD)
Leaves for selecting
Resource of
Treatment .
aphids for test Cotton Melon Pumpkin Cucumber No leaf
+ -
L4425, Tk 53.8429. 5a — — .8+21.7c
Cotton+melon Melon 34.4425.7b 53.8429. 5a 11.8421. 7¢
+ L or
.5425.8b — .1+£26.0 — L4411,
Cotton+ pumpkin Pumpkin 38.5425.8 52 1326 0a 9- 4% 11 9c
+
.84+18.1b — — 56. 9+ 20. 9a 3.3+16.3b
Cotton+cucumber Cucumber 29.818.1 96. 920 9a 13.3%16.3

are not significantly different (P>>0.05), LSD test

3

(P>>0. 05)Means within the row followed by the same letter

Table 3 Life parameters of the cotton aphid on cucumber and pumpkin leaf

Host transformation Number  Survival rate( %) Ry T T
- Cotton-cucumber 113 3. 54 1.813+2.817 4.857+4.216 0. 05840. 039
- Cotton-pumpkin 177 12.43 0.162+0. 258 4.860+5.356 —0.023+0.036
- Cucumber-cotton 15 40. 00 0.902+0.585 9.792+2.653 —0.03640.078
4 EPG %,

Table 4 Rates of different EPG wave forms for the cotton aphid after transformation (% , Mean=+SD)

Wave forms

Host transform np C E1l E2 G
. i 17.98+17.72 50.47410.96 2.434+4.21 3.3645.82 3.5143.93 15.00413.02
Cucumber to cotton
B 0.2740.03 55.98+£20.18 14.37+8.37 29.38+14.53 0 0
Potato to cotton
o 3.91+4.41 25.03+15.58 19.81432. 44 3.3846.78 7.704+12.47 40.16422. 35
Pumpkin to cotton
. ) 31.94+21.04 36.53422.1 0 0.05+0.07 13.44+14.61 18.04+28.65
Cotton to cucumber
) 26.78+25.83 63.10423.33 3.8645.24 0.57+1.05 0 5.69+4.63
Potato to cucumber
o 16.77+15.84 34.38415.00 4.90+£3. 29 40.474+0. 89 0 3.494+1.05
Pumpkin to cucumber
. R 18.27+14.95 36.47+£13.72 11.2844.70 19.76£16. 29 0 14.23+£8.81
Cucumber to potato
. B . 39.08+7.01 44.9145.77 0.54+0. 31 6.584+4.18 0 8.9144.09
Cucumber to pumpkin
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