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Abstract To understand the ecological impacts of the transgenic Bt Cryl ¢ cotton on natural enemies of the
target pest Helicoverpa armigera Hiibner — and non-target arthropods in cotton fields a systematic survey
was made in a transgenic Bt and a conventional cotton field in Nanpi county Hebei Province in 1997. Both
plots were about 0.3 hm?. All arthropod species and their numbers were recorded by visual observation on 100
plants in 10 standard sampling spots between May and October at five-day intervals.

The non-target insect pests natural enemies and neutral arthropods were distinguished based on their
trophic relationships as well as taxonomy. Species richness species abundance and community diversity indices
were used to analyze and compare the seasonal trends of different functional groups in both cotton fields.

The systematic survey showed that 1 More species and individuals were observed in the Bt-cotton plot
than the conventional plot. The number of phytophagous species was 43 in Bt-vs. 28 in conventional plot there
were 56 Bt- vs. 46 conventional natural enemy species. Sixteen species in Bt-cotton and 14 species in
conventional cotton were classified a§ neutral’ . 2 The individual numbers for the categories of pests natural
enemies and neutral arthropods were 12941 8690 and 10790 respectively in transgenic Bt cotton field while

15616 2880 and 2739 in the conventional plot. Thus the average abundance of natural enemies and neutral
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arthropods in transgenic Bt cotton field increased by 97.6% and 158.0% respectively whereas the abundance
of phytophagous pests decreased by 45.7% . 3 In transgenic Bt cotton field the populations of cotton bollworm
H. armigera  decreased by 98.9% compared to the conventional plot the aphid Aphis gossypii and the thrip
Heliothrips indicus Bagnall — decreased by 69.0% and 72.6% respectively. The phytophagous bugs Lygus
lucorum and Adelphocoris rapidus  cotton whitefly Bemisia tabaci Gennadius and leafhopper Empoasca
biguttula increased by 2.2 3.2 and 14.8 times respectively.

The abundance of natural enemy and neutral insect group in both fields were significantly higher than that of
insect pest group at the early and late cotton growing seasons but much lower at the middle growing season. The
ratio of insect pest to natural enemy in the middle cotton growing season was 1.68 1 in transgenic Bt cotton
field and 6.78:1 in the conventional IPM cotton field. Compared to the conventional IPM cotton field the
species diversity and functional groups diversity in transgenic Bt cotton field decreased by 15.3% and 66.9%
respectively.

Biodiversity and functional groups abundance dynamics indicated that the arthropod community in transgenic
Bt cotton field was more stable than that in the conventional IPM cotton field. The neutral arthropods and
secondary pests played an important role in regulating food chain of pest-natural enemy.
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Table 1 Total numbers of arthropod functional groups in

transgenic Bt cotton and conventional IPM cotton fields

T
Bt
I\I;l:;lt ) Functional erj:;i- Conventi- lr:crcazz J
classes groups cotton onal IPM or decr-
cotton eased %
o 3276 -98.9
Basal @ 65 43 +51.2
species © 2133 6870 -69.0
® 1802 6582 -72.6
© 496 154 +222.1
© 61 44 +38.6
@ 233 25 +832.0
® 1829 116 +1476.7
© 6290 1499 +319.6
10 29 7 +314.3
16790 2739 +293.9
12 134 86 +55.8
Interme- 13 15 8 +87.5
diate 1 132 90 +46.7
species 15 3000 1263 +137.5
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Table 2 Comparison of community parameters in transgenic Bt cotton and conventional IPM cotton fields

Bt Transgenic Bt cotton field Conventional IPM cotton field

Species Functional groups Nutritional classes Species Functional groups ~ Nutritional classes
© (0.189+0.088 0.214+0.079 0.586+0.088 0.254+0.134 0.431+£0.223 0.636+0.174
© 2.249+0.356 1.914+0.026 0.667*0.163 1.951£0.590 1.147%0.505 0.591£0.258

(DDominance @Diversity
3

Table 3 The related coefficient between different nutritional classes

Bt Transgenic Bt cotton field Conventional IPM cotton field
Item
Dominance Diversity Evenness Dominance Diversity Evenness
- © —0.16882  —0.06728 0.19794 0.64473" " 0.72274* " 0.77954" "
. © —0.23445  —0.14280 —0.03602 0.62498" * 0.69850" 0.76640" *
-9 0.93292" " 0.93292"* 0.73694" "  0.98714" " 0.98714" " 0.99083" *
* % »<0.01 Double asterisk means significantly differences p»<0.01 .(ONutritional classes-Functional

guilds @Nutritional classes-Species @ Functional guilds-Species
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