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Fluctuating asymmetry of Helicoverpa armigera (Hiibner) in field populations

with different levels of exposure to Bt-transgenic cotton

LI Na' , ZHAI Bao—Ping” , WU Kong—MingZ (1. Department of Entomology, Nanjing Agricultural University, Nanjing
210095, Chinas 2. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100094, China). Acta Ecologica Sinica,
2004,24(7):1566~1569.

Abstract: Organisms are subject to three types of morphological asymmetry: Directional asymmetry, Antisymmetry and
Fluctuating asymmetry, but only the latter is related to the environmental stress acting upon individuals during their
developmental. Fluctuating asymmetry (FA) ., small random differences between left and right. with a low level of heritability,
has been widely used as a measure of developmental stability. In this study, we test the levels of FA in populations of cotton
bollworn (Helicoverpa armigera, CB) exposed to different stress levels of Bt-transgenic cotton. In 2002, thirteen field
populations of CB moth were collected in light traps from four provinces in northern China, where transgenic Bt-cotton had
been planted for one to five years. FA of the hind femurs of the light trap catches in response to the stress of Bt cotton was
estimated. The results show that twelve of the field populations demonstrated FA, and that there was a tendency for the level
of FA to decrease as the period over which Bt-cotton had been grown increased. Pearson’s correlation coefficient weighted
between levels of FA and history of Bt-cotton growing was —0. 77, with this coefficient being highly significant. This trend
means that the adaptation of field populations of CB to Bt cotton will increase with increasing exposure to Bt-cotton. The
feasibility of FA as an indicator for monitoring the appearance of CB resistance to Bt-cotton is discussed.
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Table 1 Comparison of the length and symmetry of the hind femur
-
P<w =0.0%) ’ AS of light trap catches of Helicoverpa armigera between different
; z ’ generations
s (rP>|T| <0.05) DA,
FALZ SAS6. 12 (mm) Mean+SE (mm) Mean+SE
. I " Genera- Sample Length of Difference of
e ~ocation
° ocatio tion size hind femur LHF between
1.5 FA (mm) (LHF) the 2 sides
[2] 1st 23 3.464+0.113a 0.02040. 016a
FA FA (R—L) / r Minquan 2nd 19 3.26240.204b 0.01940.012a
s Trar o ‘ ’ Ist 68  3.552+0.150a  0.02640.021a
svar ’ ° Xinji 2nd 44 3.445+0.127a 0.01940. 016a
2 1st 33 3.526+£0.120a 0.01740.017a
2.1 Anyang 2nd 36 3.13640.176¢ 0.027+0.020a
3rd 6 3.445+40. 225b 0.03440. 036a
N N 4 2nd 40 3.30340.190b 0.02640. 032a
s Fengxian 3rd 67 3.16940. 131c 0.02840.022a
s 4 4th 87 3.425+0. 215a 0.03240.031a
s * (LSD . p<<0.05)
« D, R The different letters behind the mean show significant difference at p

<C0. 05 (LSD test)
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Table 2 FA statistics of hind femur of the light trap catches of Helicoverpa armigera

- P<w FA
Location (' Generation  Sample size P> FSignificant . 1'\Iorr.nal P> T |e-test A=
test for asymmetry distribution test  for zero mean wvar (R—L)
+ Dancheng®. Funing 1 2 29 0.0001 0. 5360 0. 9089 0.002877
Wenshang 2 2 32 0. 0001 0.1466 0. 3924 0.001723
Fengxian 3 2,3.4 194 0. 0001 0.0627 0. 4805 0.001682
Mingquan 3 1,2 42® 0. 0001 0. 8302 0.9248 0. 000579
Renqiu 4 3 221 0. 0001 0.4361 0.1071 0.001321
Raoyang 4 2 165 0. 0001 0.3103 0. 0601 0.000763
Anyang 4 1,2,3 75@® 0. 0001 0. 3574 0.1368 0. 000841
Funing 4 2 23 0. 0001 0. 3565 0.1613 0.001199
Dacheng 4 3 38 0. 0001 0.9290 0.9120 0. 001050
Juye S 1 84 0. 0001 0.0722 0.9784 0. 000888
Xinxiang 5 3 173 0. 0001 0.1671 0.6525 0. 000621
Xinji 5 1.2 112 0. 0001 0.4712 0.0011
@ (P<w <0.05) (P> T <0.05), FA The asymmetry will not
be FA if (P<<W) <C0.05 or (P>]|T])<C0.05, Years of Bt-cotton growing; (2) The sample size here is the sum of
different generations
3
. Bt 100%6 o Bt
s o s Bt s Bt
Ll s Bt 12 W,
, Bt la 5.8x10°° Mo, F2
3a Bt s @,
Bt . Bt , bl
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@ . Bt . , 1998, 19(30): 1~2.
@ Bt . , 2003.
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Fig.1 The history of Bt-cotton growing and the FA of hind femur
Helicoverpa armigera 2 Bt FA (L1
3.4.5 FA the FA of 3~5 year is mean L2 , [12])

of the value at different locations

Fig. 2 The evolution trend of FA demonstrated by a lab population
of Helicoverpa armigera feeding on Bt cotton (L1 and L2 are

nervures of the fore wing of the moth,see Ref. 12)
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