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Population dynamics of Aphis gossypii Glover in transgenic cotton fields and

an analysis of the related influencing factors
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Abstract In order to study the population dynamics of Aphis gossypii in the transgenic cotton fields and to
analyze the related influencing factors we constructed the life tables of natural populations of A. gossypii
across three continuous generations on three transgenic cotton cultivars and their two parental lines as the
controls in Yangzhou City Jiangsu Province in 2003. The results showed the population trend index [ of A.
gossypii in three transgenic cotton fields was higher than that of the non-transgenic conventional cottons in the
first and second generation but slightly lower than that of the control in the third generation of A. gossypii .
The population trend index of three continuous populations on the transgenic cotton’ Guokang 22" was 5.40

41.21% higher than that on its control* Simian 3" and the population trend indexes of three continuous
populations on the transgenic cotton’ Sukang 103" and’ Zhongkang 310" were 49.54% and 65.79% higher
than that on their controf' Sumian 12" respectively. By analyzing the index of population control IPC  we
found that the control index of parasitism in the transgenic cotton fields was smaller than in the non-transgenic
conventional cottons in most time but there was almost no difference in the IPCs of predation and other
influencing factors between three transgenic cotton cultivars and two non-transgenic conventional cottons.
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Table 1 Population trend index of A. gossypii in different transgenic and normal cotton fields ( Yangzhou, Jiangsu, 2003)

3 22 12 103 310
Population trend index SM3 CK GK22 SM12 CK SK103 7ZK310
1 lst generation [, 4.4960 5.1466 3.8957 6.9806 7.6186
2 2nd generation I, 2.0823 3.2295 3.2890 3.3650 3.4929
3 3rd generation I3 0.4086 0.3250 0.7004 0.5713 0.5591
3 Cumulative
. . . . « 3.8253 5.4018 8.9740 13.4197 14.8780
population trend index of three generations 113
* Iiy=1 x I, x I3
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Table 2 Life table of natural populations of A. gossypii in different transgenic and normal cotton fields ( Yangzhou, Jiangsu, 2003)

Survival rate of A. gossypii

. 3 22 12 103 310
Generation Stage Factors
SM3 CK GK22  sMi2 CK SK103 7K310
1 1 Predation 0.9067 0.8861 0.9125 0.8724 0.8534
Ist generation Ist instar Natural death and others 0.9297 0.8709 0.9062 0.9438 0.9562
2 Predation 0.6976 0.9105 0.8564 0.9261 0.9160
2nd instar Rainfall 1.0000 1.0000 1.0000 1.0000 1.0000

Natural death and others 0.9330 0.9433 0.9437 0.9730 0.9182
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2 Table 2 continued

Survival rate of A. gossypii

Generation Stage Factors 3 22 12 103 310
SM3  CK GK22  SMI12 CK SK103 7K310
3 Predation 0.8972 0.9089 0.8899 0.9026 0.9176
3rd instar Parasitism of the natural enemy 0.8627 0.9437 0.9061 0.9348 0.9283
Diseases 0.9777 0.8649 0.9258 0.9034 0.9686
Rainfall 1.0000 1.0000 1.0000 1.0000 1.0000
Natural death and others 0.9011 0.9406 0.9239 0.8864 0.8839
4 Predation 0.8110 0.8273 0.8706 0.8615 0.8755
4th instar Parasitism of the natural enemy 0.7353 0.9630 0.7621 0.9324 0.9725
Diseases 0.9238 0.8305 0.9073 0.9648 0.8630
Rainfall 1.0000 1.0000 1.0000 1.0000 1.0000
Natural death and others 0.9411 0.8560 0.9129 0.9634 0.9346

Predation 0.9539"  0.9348"  0.9618"  0.9053" 0.9153"

Adult Parasitism of the natural enemy 0.9134"  0.9726°  0.9016" 0.9237" 0.9361"

Diseases 0.9800°  0.9735°  0.9912"  0.9615" 0.9631"

Rainfall 1.0000" 1.0000" 1.0000" 1.0000" 1.0000"

Natural death and others 0.8640°  0.9264"  0.9582"  0.9734" 0.9286"
2 1 Predation 0.9043 0.9035 0.9425 0.9112 0.8861
2nd generation Ist instar Natural death and others 0.8759 0.9454 0.9434 0.9824 0.9323
2 Predation 0.9227 0.8837 0.9406 0.9504 0.9216
2nd instar Rainfall 0.7628 0.8064 0.7861 0.6820 0.6834
Natural death and others 0.9136 0.8983 0.9318 0.9613 0.9163
3 Predation 0.9258 0.9168 0.9584 0.9214 0.8861
3rd instar Parasitism of the natural enemy 0.8992 0.9544 0.8329 0.9336 0.9682
Diseases 0.8383 0.7898 0.9258 0.8634 0.9637
Rainfall 0.8109 0.8435 0.7962 0.8016 0.8046
Natural death and others 0.9381 0.9492 0.9451 0.9357 0.9768
4 Predation 0.8735 0.8910 0.8580 0.9121 0.8715
4th instar Parasitism of the natural enemy 0.7890 0.9286 0.7368 0.9039 0.9216
Diseases 0.6573 0.7679 0.9216 0.8315 0.8679
Rainfall 1.0000 1.0000 1.0000 1.0000 1.0000
Natural death and others 0.9527 0.9272 0.9035 0.9637 0.9803

Predation 0.9238"  0.9268°  0.9204"  0.9618" 0.9346"

Adult Parasitism of the natural enemy 0.8364"  0.9483"  0.8903"  0.9401° 0.9383"

Diseases 0.9730"  0.9126"  0.9773"  0.9686" 0.9681"

Rainfall 1.0000" 1.0000" 1.0000" 1.0000" 1.0000"

Natural death and others 0.9272"  0.9454"  0.9061°  0.9304" 0.9232"
3 1 Predation 0.8726 0.8316 0.9458 0.9381 0.9081
3rd generation Ist instar Natural death and others 0.9466 0.9428 0.9226 0.9035 0.9334
2 Predation 0.8556 0.8513 0.9625 0.9432 0.8834
2nd instar Rainfall 0.8092 0.6908 0.7716 0.7339 0.8071
Natural death and others 0.9368 0.8458 0.9215 0.9405 0.9351
3 Predation 0.9409 0.8890 0.9405 0.9562 0.9003
3rd instar Parasitism of the natural enemy 0.9214 0.9603 0.9307 0.8863 0.9631
Diseases 0.7664 0.8192 0.7002 0.6732 0.8060
Rainfall 0.4381 0.5294 0.6238 0.6918 0.6064
Natural death and others 0.9629 0.9332 0.8927 0.9428 0.9864
4 Predation 0.9206 0.9213 0.9318 0.8892 0.8319
4th instar Parasitism of the natural enemy 0.9318 0.9714 0.9134 0.9125 0.9312
Diseases 0.7526 0.7349 0.6492 0.5703 0.7811
Rainfall 0.5062 0.4316 0.5672 0.5409 0.5248
Natural death and others 0.9651 0.9155 0.9433 0.8964 0.8637

Predation 0.9291"  0.9561°  0.9561°  0.9317" 0.8891"°

Adult Parasitism of the natural enemy 0.8671°  0.9635°  0.9094"  0.9242° 0.9764"

Diseases 0.8159°  0.8672°  0.8605°  0.8661" 0.8625"

Rainfall 0.7962"  0.8394"  0.8967"  0.8791" 0.9015"

Natural death and others 0.9533"  0.9526"  0.9607°  0.9428" 0.9473"

Average of daily survival rate
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Table 3 Analysis of control factors affecting the population of A. gossypii in different cotton fields ( Yangzhou, Jiangsu, 2003)

Index of population control IPC

1 1st generation 2 2nd generation 3 3rd generation
Factors 3 22 12 103 310 3 22 12 103 310 3 22 12 103 310
SM3  GK22 SMI2 SKI103 ZK310 SM3 GK22 SMI2 SKI03 ZK310 SM3 GK22 SMI2 SKI103 ZK310
CK CK CK CK CK CK
Predation 2.2778 1.7634 1.7173 1.7583 1.7397 1.6042 1.6544 1.4904 1.4286 1.6967 1.6643 1.8038 1.3110 1.4267 1.8720
Parasitism of 7050 1 1314 1.6062 1.2421 1.1833 1.6852 1.1899 1.8303 1.2605 1.1944 1.3433 1.1126 1.2935 1.3379 1.1420
the natural enemy
Diseases 1.1298 1.4301 1.2011 1.1933 1.2421 1.8652 1.8067 1.1993 1.4381 1.2350 2.1249 1.9154 2.5565 3.0074 1.8416
Rainfall 1.0000 1.0000 1.0000 1.0000 1.0000 1.6167 1.4702 1.5977 1.8292 1.8186 6.9988 7.5477 4.0849 4.1422 4.3187
Ainf.
1.5735 1.6319 1.4469 1.3100 1.4848 1.5080 1.4152 1.4703 1.2621 1.3242 1.2729 1.5409 1.4539 1.4770 1.4196
Natural death and others
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