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Effect of cotton aphids feeding on transgenic cotton varieties
on the behavior of Propylaea japonica

XIE Xiu-Qing LU Pei-Ling HU Meng-Meng SU Hong-Hua YANG Yi-Zhong™

(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China)

Abstract The effect of Aphid gossypii Glover feeding on the transgenic cotton varieties GK12, 33B and SGK321 and
conventional cotton varieties Simian3, 33 and Shiyuan321, on the predatory behavior of Propylaea japonica Thunberg
larvae was investigated. The results show that the relative biomass of P. japonica to A. gossypii was higher on transgenic
cotton than on conventional cotton and that the number of P. japonica increased with prey density. More A. gossypii were
preyed on by 1™ and 2™ instar larvae of P. japonica on SGK321 than on GK12 and 33B. Conversely, more A. gossypii
were preyed on by 3™ and 4" instar larvae of P. japonica on GK12 and 33B plants than on SGK321 plants. The predatory
responses of P. japonica to A. gossypit feeding on transgenic cotton fitted the Holling — Il equation. The maximum daily
predation rate of 1™ instar P. japonica larvae on A. gossypii was higher on GK 12 and SGK321 plants than on control
plants and processing time was shorter than on control plants. The maximum daily predation rate of 2™ and 3™ instar P.
Japonica larvae was higher on 33B and SGK321 plants and processing time was shorter compared to control plants. The
maximum daily predation rates of 4" instar larvae on all three transgenic cotton varieties were greater than those of larvae
on control plants, and processing time was shorter than on control plants. In addition, the maximum daily predation rate of
P. japonica on the dual toxin transgenic cotton SGK321 was less than that on the single toxin varieties GK12 and 33B.
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F1 RgIA12@SaRFHEaE (L/24 h)

Table 1 Predating numbers of the first and the second instar larvae of Propylaea japonica to cotton aphid
feeding on different cotton varieties (individuals/24 h)
L (H: R N
i W AE o HEH Gk /m)
Instar of Cotton Density of prey (individuals /dish)
larvae varieties 10 20 30 40 50
NI IR
M”% ’ 4.0 +0.0a 4.7 +£0.3b 5.0+1.2a 6.3 +0.9a 7.0 +£0.0a
Simian 3
GK12 +0.3a 5.7 £0.3ab 6.7 £0.9a 7.3 +1.9a 8.3x1.2a
1 # 45 33 +0.0a 5.3 +0.3ab 6.7 +1.5a 7.7 +1.2a 10.7 £1.9a
Ist instar larvae 33B 3.7+0.3a 6.7 £1.2ab 8.7x0.7a 9.3+1.2a 10.0 £ 1. 5a
T 321
E@ 4.7 £0.3a 5.7 +0.9ab 7.7 +1.2a 8.0x1.5a 9.3+1.2a
Shiyuan 321
SGK321 4.7+0.7a 8.0 £0.6a 10.0 +1.2a 11.0 £2.3a 12.7 +1.5a
N 3 =
@,ﬁ. - 6.7+1.7a 9.0 +0.0a 11.3 £3.2a 15.7£1.2a 19.0£2. 1a
Simian 3
GK12 7.3 +0.3a 10.0 = 1. 5a 12.0 +0. 6a 15.0 £0.0a 19.3 +1.5a
2 ik gyt 33 +0.9a 9.0+1.5a 11.7+1.7a 15.3 £2. 1a 17.7 £3. 3a
2rd instar larvae 33B 7.7 +0.3a 13.7 £0.7a 14.3 £2.3a 16.0 1. 5a 19.0 £0. O0a
iz 321
F_]ZE 6.7 £0.9a 8.7+1.9a 12.7 +1.9a 15.3+1.3a 20.0 +2.3a
Shiyuan 321
SGK321 8.3+0.7a 12.3 £2.4a 14.3 £2.6a 17.7 £ 1. 2a 20.3 £3.7a
R ESEIR AR A ARNE FRERIORAE 0.05 K ExRRBE. TER.
Data followed by different small letters in the same column indicate significant difference at 0. 05 level by LSD test. The same

below.

F2 AYUIAIBHEMFRNHBRE (L/24 h)
Table 2 Predating numbers of the third instar larvae of Propylaea japonica to cotton aphids

feeding on different cotton varieties (individuals/24 h)

R Be Gk /)

A3 AL it Density of prey (individuals/dish)
Cotton varieties
30 50 70 90 110
WIHE 3 5 Simian 3 19.0 +2. 1a 23.0+1.5b 32.0 +0.0a 34.7 £3. 5a 43.3 £3.3b
GK12 21.7+1.8a 28.3 +3.4ab 32.3+2.2a 35.7+5.7a 48.3 +4.4ab
33 20.3 +£2.9a 24.0 +1.2ab 33.0£1.5a 36.3+1.7a 49.7 +2.9ab
33B 25.7 +£2.9a 35.0x2. 1a 39.3+2.3a 45.0 £1.0a 66.3 +3.2a
47 3& 321 Shiyuan 321 18.7 £1.3a 27.7 £2.7ab 31.7+5.7a 35.3+4.4a 65.7 £6.4a
SGK321 19.0 2. 3a 29.3 +2.3ab 35.7 +0.7a 44.7 £6. la 61.3 +2.7ab
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*3 fagIa4ByEdFamEes (k/24 h)
Table 3 Predating numbers of the fourth instar larvae of Propylaea japonica to cotton
aphids feeding on different cotton varieties (individuals/24 h)
, Ry (/1)
Al A it i Density of prey (individuals/dish)
Cotton varieties
50 100 150 200 250
WUHE 3 5 Simian 3 50.0 +£0.0a 74.7 £3.4ab 90.0 +2.0a 122.0 £17. 2a 147.0 £10. la
GK12 50.0 +£0.0a 86.0 +£9.7b 97.0 +1.0a 136.0 £6. la 155.0 £15.3a
33 50.0 £0.0a 80.7 +2. 8ab 85.0 +8.2a 146.0 £12. la 153.7 +6. 8a
33B 50.0 £0.0a 94.7 £2.9ab 101.7 +4. 4a 115.7 £5.8a 158.0 6. 1b
47 1€ 321 Shiyuan 321 46.3 £3.2a 84.7 +5.3ab 85.0+5.5a 97.7 £6.2a 126.0 +£23. 5a
SGK321 46.7 £3.3a 81.0+2.9a 97.0 £6. 8a 99.7 £9. 8a 144.7 £10.7a
x4 RYIHBENBRERE
Table 4 Functional response of Propylaea japonica to cotton aphids feeding on different cotton varieties
, , . H 5 KA : v
R HE  RRAE R g R 77 7 »@;wa) REFLIN ) T, ks % (a)
Predator Cotton Functional response MR r - i . Treatment Functional
. Lo . Maximum of
instar varieties equation . time parameter
predation
N q 3 =X
@)ﬁ 7 1/Na =1.2097/ N, +0. 1376 0.9137 7.3 0. 1376 0. 8851
Simian 3
1 # GK12 1/Na =2.2478/ N, +0.0744 0.9956 13. 4 0.0744 0.4488
Ist instar 33 1/Na =2.8523/ N, +0. 0487 0.9958 20.5 0. 0487 0.3506
33B 1/Na =2.1680/ N, +0. 0494 0. 9949 20.2 0. 0494 0.4613
iz 321
E@ 1/Na =1.2772/ N, +0. 0918 0.9619 10.9 0.0918 0. 7830
Shiyuan 321
SGK321 1/Na =1.6557/ N, +0. 0459 0. 9987 21.8 0. 0459 0. 6039
y 3 =
/U_[Hﬁ N 1/Na =1.1481/ N, +0. 0406 0.9615 24. 6 0. 0406 0.8710
Simian 3
2 ¥ GK12 1/Na =0.9838/ N, +0.0428 0.9700 23.4 0. 0428 1.0165
2rd instar 33 1/Na =0.7538/ N, +0. 0534 0. 8784 18.7 0. 0534 1.3099
33B 1/Na =0.9189/ N, +0.0356 0. 9849 28.1 0. 0356 1. 0882
iz 321
F.]ZQ 3 1/Na =1.1885/ N, +0. 0374 0.9598 26.7 0.0374 0.8414
Shiyuan 321
SGK321 1/Na =0.8563/ N, +0.0364 0.9918 27.5 0. 0364 1. 1682
WUAR 3 o
TR 3 5 NG 2119267 N, +0.0149 0. 9697 67.1 0.0149 0. 8385
Simian 3
3 W% GK12 1/Na =0.9374/ N, +0.0158 0. 9699 63.3 0.0158 1. 0668
3th instar 33 1/Na =1.1370/ N, +0.0138 0.9528 72.5 0.0138 0. 8795
33B 1/Na =0.8674/ N, +0.0108 0. 9633 92.6 0.0108 1. 1529
138 321
471122 1/Na =1.2023/ N, +0.0132 0. 9920 75.8 0.0132 0.8317
Shiyuan 321
SGK321 1/Na =1.4221/ N, +0. 0057 0.9941 175. 4 0. 0057 0.7032
WIHE 3 &5
WSS NG 207884/ N, +0.0047  0.99834 212.8 0. 0047 1.2684
Simian 3
4 i% GK12 1/Na =0.8225/ N, +0. 0036 0. 9920 277.8 0. 0036 1.2158
4th instar 33 1/Na =0. 8158/ N, +0.0041 0. 9676 243.9 0. 0041 1.2258
33B 1/Na =0.7960/ N, +0. 0038 0. 9852 263.2 0. 0038 1.2563
13t 321
4_4 " 1/Na =0.7892/ N, +0. 0055 0.9781 181.8 0. 0055 1.2672
Shiyuan 321
SGK321 1/Na =0.8377/ N, +0. 0046 0.9874 217.4 0. 0046 1.1937
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