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Fluctuating asymmetry in Helicoverpa armigera (Hiibner) and Harmonia axyridis

(Pallas) under the stress of Bt-transgenic cotton
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Abstract: The fluctuating asymmetry (FAD in response to the stress of Bt-transgenic cotton was estimated among the
different symmetric characters in the cotton hollworm { Helicoverpa armigera> CB? and the Asian lady beetle ¢ Harmonia
axyridis» ALB populations in the laboratory. The CB was reared on transgenic Bt cotton and the ALB was reared on
aphids C Aphis gossypii ) feeding on transgenic Bt cotton. The results indicated that FA was found in fore femurs mid
femurs hind femur, two vein sections L1 and 12 in fore wing and hind wing of the CB. The values of FA of fore femur
and hind wing were higher than those of the control population. Egg hatchability and adult longevity of the CB were
significantly lower than those of the control population. The fitness and predatory function of the ALB were not affected by
feeding on aphids on transgenic Bt cotton. FA in hind wing of the ALB was not significantly different with the control
population. The investigation showed some positive relationship between FA and fitness of CB and ALB- but more studies
will be needed to establish the correlation between FA and fitness of these species. The possibility using FA as a sensitive
indicator of the ecological risk of genetically modified crops was discussed.
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Fig. 1 Traits measured to estimate levels of FA in forewing
of Helicoverpa armigera {upper) and hindwing
length of Hormonia axyridis (lower)
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®1 EEBEEREEENTIREOMENESESH
Table 1 Fitness parameters of Helicoverpa armigera under stress of Bt-transgenic cotton

ShIBHFEE Feeding on Bt cotton TR EE CK
Z4 Parameters

n Mean + SE n Mean + SE
1M A Larval duration (d) 40 15.5+4.3a 40 143+1.8a
PLEF=UTE R Number of eges laid/ $ 20 1133.6+422.1 a 18 1315.1+562.6 a
BEFEALZE Hatchability (% ) 1248 49.6+30.5a 064 64.1+41.0h
LB AT Adult life-span (d) e 20 86+2.1a 18 10.7+£1.6b

a 20 83:+335a 18 11.5:2.8%

{L3AE Rate of pupation (%) 60.5 77.2

HEEFEIARTERTE (18D, P<0.05), TH. The daa fdlowed by different letters show significant difference a1 P < 0.05 (18D test) .

The same below.

=2 REINONERELEREREGMEFESESH
Table 2 Fitness parameters of Harmonia axyridis feeding on Aphis gossypii aphids on different strains of cotton plants

ShIETHEE TR CK
53 Parameters Feeding on aphids on Bt cotton Feeding on aphids on routine cotton
n Mean + SE n Mean + 3E
BERHA Egg duration (d) 39 2.7+0.4a 35 2.8+0.4a
40988 Larval duration (d) 38 11.120.9a 37 1.2+1.1a
1878 Pupal duration (d) 33 4.1+0.3a 31 4.2+0.6a
YA Pupal weight Cmg) 40 18.6+x3.2a 44 179263 a
PLHEF=IIE Number of eges/ ¢ 15 588.5+139.0 a 15 605.8+ 107.3a

®3 RelNHeEERNSH
Table 3 Parameters of functional response of Harmonia axyridis

Th8E RIY Holling equation ||

Z4 Parameters a T N,
R Model r
4038 Feeding on the aphids from Bt cotton
18 1st instar 0.9573 0.0069 146.0 1/ Na = 1.0446/N + 0.0069 0.9940
2 # 2nd instar 0.9568 0.0035 286.1 1/ Na = 1.0451/N + 0.0035 0.9966
3 8 3rd instar 0. 9644 0.0010 1007.1 1/Na = 1.0370/N + 0.0010 0.9968
44 4th instar 0.9749 0.0003 2801.8 1/Na = 1.0258/N + 0.0003 0.9987
P Adult 0.9613 0.0003 3148.8 1/ Na = 1.0402/N + 0.0003 0.9976
FT B (CK) Feeding on the aphids from routine cotton

18 1st instar 0.9382 0.0079 125.5 1/ Na = 1.0658/N + 0.0080 0.9972
2 # 2nd instar 0.9596 0.0032 307.9 1/Na = 1.0421/N + 0.0032 0.9960
3 #% 3rd instar 0.9617 0.0011 946.1 1/ Ne = 1.0399/N + 0.0011 0.9933
4 %% 4th instar 1.0270 0.0033 2093.0 1/Na = 1.0270/N + 0.0033 0.9977
ALE Adult 0.9566 0.0035 2837.6 1/ Na = 1.0454/N + 0.0035 0.9957

a: BETBEZE Search rate: T+ #bIEET[E] Handling time: I, : B ANE R E Maximal number of anacked aphids: r: 832 R# Comelation coefficient.
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Table 4 FA statistics of Helicoverpa armigera under stress of Bt-transgenic cotton
. W T;Eﬁii L EmRR Py BSEEBEIT R
Sample size asymmetny variation Normal distribution test i-test for zero mean  FA =var (R - L)

SEEEFR B Feeding an Bt cotton

BT Fore femur 41 0.0001 0.2055 0.6651 0.005613

FREBRAT Mid ferur 37 0.0001 0.2264 0.4940 0.003023

JE RRE Hind formr 30 0.0001 0.8868 0.4963 0.005196

FIEARIE ST 12 39 0.0001 0.4393 0.2204 0.009154

RTEIA R R 1 36 0.0001 0.9943 0.8310 0.006276

JZ¥ Hind wing 40 0.0001 0.6330 0.1674 0.153950
FTREATEE (CK) Feeding on toutine cotton

BTRRR Fore fermur 37 0.0001 0.3617 0.3265 0.003241

TR Mid femur 39 0.0001 0.0236 0.0773 —

Ja BB Hind fermr 40 0.0001 0.1910 0.5388 0.012331

RIEABIEER 12 41 0.0001 0.2863 0.2800 0.009712

RTEM R 1 41 0.0001 0.0001 0.1587 —

J5 # Hind wing 37 0.0001 0.1587 0.9434 0.103161

FEBEAEEEFAPL < WINE <0.05) FIEFHH (2> 1 71009{E <0.05), WHEER TG QARG FA 000 B

Note: The asymmetry will not be FA if (P < W) <0.05or (P> |T1) <0.05.
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#5 FENHAREEHNFA ST
Table 5 Statistics for FA of Harmonia axyridis

TR P> F

o FEA S o EEMEE P W EWHEE P> T FAfE
J5# Hind wing . Significant test for .
Sample size . Normal distribution test t-test for zero mean FA=var (R - L)
agymmeny varation
ShIBFPEE Treatment 20 0.0001 0.3034 0.4451 0.005748
TR FPEE CK 20 0.0001 0.3484 0.8484 0.004743
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