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Effects of transgenic glyphosate-insect resistant cotton on arthropod
communities in cotton fields in Henan Province, east central China

Wei-li JIANG, Yan MA *, Xiao-yan MA, Jian-ping XI, Ya-jie MA, Xi-feng LI
State Key Laboratory of Cotton Biology, Cotion Research Institute, Chinese Academy of Agricultural Sciences, Anyang, Henan 455000, China

Abstract ; [ Background ] After the widespread adoption of trangenic insect-resistant cotton in China, a double-gene transgenic cotton
was developed that confers resistance to the herbicide glyphosate. The overall impact of such multiple constructs could be different
from their single-gene equivalent, thus field studies on the effects of this double-gene cotton on arthropod communities should be car-
ried out as part of the pre-release biosafety evaluations. [ Method] We did a visual survey of the arthropod communities in transgenic
glyphosate-insect resistant cotton, Bt transgenic cotton and non-transgenic cotton plots, planted on the research farm of the Cotton
Research Institute of the Chinese Academy of Agricultural Sciences in Anyang, Henan Province. The survey was carried on every
other five days by the method of five point sampling from May 9 to September 23, 2010, and May 10 to September 24, 2011. Each
cotton cultivar was planted on three separate plots of 200 m*(8 m x25 m). Arthropods were visually identified to genus. [ Result]
There were no significant differences in the structure and composition of arthropod community, pest sub-community and natural ene-
my sub-community among the three cotton fields. The observed number of pest arthropods in glyphosate-insect resistant cotton were
lower than in Bt- or and non-transgenic cotton. The overall numbers of natural enemies in the double-gene transgenic cotton were e-
qual to the non-transgenic one and lower than in Bt cotton. The values of the biological diveristy index and the evenness indexes of
the arthropod communities, pest or natural enemy sub-communities showed no significant differences among the three cotton fields.
[ Conclusion and significance ] It seems that the planting of transgenic glyphosate-insect resistant cotton causes no drastic rearrange-
ment in the composition of the arthropod communities. This study will make help for the assessment of environment safety of trans-
genic glyphosate-insect resistant cotton.
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Table 1  Species composition and quantity of pest sub-community in different cotton treatments
AEGY A FHHE (S - @HE ') Number of pests per 100 plants
Year Cotton style Hile 2, Sucking MHME ;. Chewing 411 Total
2010 WA E 2002.7 £ 115.9bA 161.2 £15.3aA 2163.9 £126.2bA

Glyphosate-insect resistant cotton

Bt f# H Bt cotton 2254.1 £175.5abA 147.5 £27.0aA 2401.6 £175.8abA

H AR FH Non-transgenic cotton 2320.1 £239.8aA 142.1 +12.9aA 2462.2 £245.5aA
2011 XA H 1766.9 £45.5¢C 264.9 +14.8aA 2031.8 £58.3¢C

Glyphosate-insect resistant cotton
Bt A H Bt cotton
i HUAR B Non-transgenic cotton

2183.3 +195.4bB
3446.1 £ 197.6aA

2436.1 £196.1bB
3572.0 +189.4aA

252.8 £13.9aA
125.9 +16.3bB

Bl AP = e s R NG FRERRIZ R 2857 B2 (P <0.05) . KEFREARE TR F IR (P <0.01)

Values represent mean + SD. Different small letters in same row represent significant differences (P <0.05), and

different capital letters represent extremely significant differences (P <0.01).
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Table 2 Species and amount of the natural enemy in different cotton treatments

KEBE (S - ARk ™") Number of natural enemies per 100 plants

dppy AMRHIZEE
Year Cotton style LN SN LB ik e ie2 S A it
Lacewing Ladybug Spider Stinkbug Parasitic wasp Total
2010 WA 46.0 +6.4bB  39.4 £+4.5abA  51.2+6.1aA  37.6 £3.2aA 15.7 £5.0aA  189.7 +13.3aA
Glyphosate-insect
resistant cotton
Bt 4% M Bt cotton 45.9 +2.7bB  46.5 +11.5aA 459 £3.7aA  32.3+2.1bA  11.1 £5.0aA  182.0 £10.2aA
BB 58.3 +4.9aA  31.5 £4.4bA 50.0 £2.8aA  33.6 £3.2abA  10.1 £2.8aA  183.4 £9.3aA
Non-transgenic cotton
XA 76.5 +3.8bB  58.3 £9.7bA  180.1 £25.8aA 62.8 £6.0abA 9.0 =1.4bA  386.6 +28.1bB
2011 Glyphosate-insect
resistant cotton
Bt 45 H Bt cotton 103.9 +16.9aA  60.9 +14.4bA  200.7 +11.8aA  74.5 £18.5aA  14.5 +6.4abA 454.6 £38.3aA
B FAR H 82.1 +10.6bAB 83.2 +16.8aA 129.1 +6.2bB  55.6 £1.3bA  17.2 £5.3aA

Non-transgenic cotton

367.3 £16.0bB

B AP = bR s RS P/ NS FREARRIE FORZ 53 B35 (P <0.05) , KEFHARE R ER LB (P <0.01),

Values represent mean + SD. Different small letters in same row represent significant differences (P <0.05), and different capital letters repre-

sent extremely significant differences (P <0.01).
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Table 3 Comparability coefficient of arthropod community structure in different cotton treatments

s AERL: 2R 5
famen  FEAME
Cotton style Comml.mlty I I -
spemes
A B C B C A B C
| A 0.9315° 0.9127°
B 0.9094% 0.9001°
C 0.9299° 0.9117°
I A 0.8959" 0.9122*
B 0.8973" 0.8953*
C 0.8962" 0.9110°
m A 0.6636" 0.7548"
B 0.8589" 0.8089"
C 0.6867" 0.7613"
A B C
| 0.5742 0.5647 0.5734
I 0.6251 0.4420 0.6038
il 0.6357 0.5139 0.6209

AP SR 2010 12011 ARAGRCE. T UUOAR 5 I BuARH I R RUAR I . AL % OIEREY B KEOIWREE ; C. 1 ah e .

* and ¥ indicate datas of 2010 and 2011 respectively. I . Glyphosate-insect resistant cotton; II. Bt cotton; 1. Non-transgenic cotton. A. Pest

sub-community ; B. Enemy sub-community; C. Arthropod community.
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Table 4 Parameters of arthropod communities in different cotton treatments

eI (1)

Diversity index

B PR ()

Evenness index

L PSR %L(C)
Dominant concentration

index

Y N
?Ee{aﬁjr ?ofrrﬁfﬁy species Fl A Cotton style
2010 iR shWEEvx R Glyphosate-insect resistant cotton
Arthropod community Bt # M Bt cotton
AR Non-transgenic cotton
e e KR Glyphosate-insect resistant cotton
Pest sub-community Bt # H Bt cotton
W AR Non-transgenic cotton
KW % XA Glyphosate-insect resistant cotton
Enemy sub-community Bt # [l Bt cotton
HFAR HH Non-transgenic cotton
2011 T shW s KPTAEH Glyphosate-insect resistant cotton

Arthropod community

AU

Pest sub-community

KB R

Enemy sub-community

Bt # H Bt cotton

B FUA H Non-transgenic cotton

KA Glyphosate-insect resistant cotton
Bt ## [ Bt cotton

W HLAR HH Non-transgenic cotton

FHUARE I Glyphosate-insect resistant cotton
Bt £ [ Bt cotton

1.6234 +£0.0509aA
1.5064 £0.1059aA
1.6298 +0.0906aA
1.1540 £0.1469aA
1.0920 £0.1180aA
1.2040 £0.1898aA
1.8380 +0.0540bA
1.9600 +0.0957aA
1.8360 +0.0594bA
1.8800 £0.0188aA
1.8379 £0.0464aA
1.4807 +£0.0480bB
1.3905 £0.0206aA
1.3378 +0.0466aA
1.0897 +0.0476hB
1.7837 £0.1027bB
1.9688 £0.0477aA
1.9871 +0.0229aA

0.7180 +£0.2581aA
0.6960 +0.2784aA
0.7420 +0.2365aA
0.5620 +£0.0427aA
0.5100 +£0.0583aA
0.5840 +0.0522aA
0.8360 +0.0611aA
0.8680 +£0.0576aA
0.8920 +£0.0536aA
0.6365 +0.0120aA
0.6289 +0.0208aA
0.5066 +0.0157bB
0.6097 £0.0150aA
0.5810 +0.0202bA
0.4732 £0.0207cB
0.8065 +0.0642bB
0.9161 +0.0260aA
0.9250 +0.0364aA

0.3664 +0.0420abA
0.4156 +£0.0349aA
0.3524 +0.0476bA
0.4260 +0.0503abA
0.4760 +0.0550aA
0.3840 +0.0270bA
0.1120 £0.1026aA
0.1060 +0.0979aA
0.1200 £0.1098aA
0.2543 +0.0041bB
0.2631 £0.0144bB
0.3985 +£0.0287aA
0.3509 +0.0037bB
0.3614 +0.0171bB
0.4670 +0.0200aA
0.2580 +0.0360aA
0.2581 +£0.0123aA
0.1900 +0.0082bB

H HIAR I Non-transgenic cotton

B AP = bR RS P/ NS TR RIE FOR 253 B35 (P <0.05) , K FHRARE R Z5 M B3 (P <0.01),

Values represent mean + SD. Different small letters in same row represent significant differences (P <0.05) , and different capital letters repre-

sent extremely significant differences (P <0.01).
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