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Abstract: [ Aim] We evaluated the effect of transgenic CrylAc/14b cotton on the development and predation function of Harmonia
axyridis. [ Method] H.axyridis larvae were fed with Helicoverpa armigera that have been fed on either CrylAc/1Ab cotton ( A26-5 va-
riety) or its parental conventional cotton (J14 variety). [ Result] Compared with the conventional parental cotton, the time from the
first to the pupal stage larvae of the H. axyridis which were fed with the larvae of the H.armigera that had been fed on transgenic cot-
ton leaves were prolonged by 0.77 days, but the difference was not significant. The body weights instar larvae did not significantly
differ between both feeds. The 1st to 4th instar larvae of the H. axyridis had great predation ability with the increase of the density of
H. armigera, predation function response consistent with the Holling Il model. [ Conclusion] The transgenic CrylAc/1A4b cotton had
no significant effect on the growth and development of H. axyridis, and there was no significant difference in predation function be-
tween the two cotton varieties.
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Table 1 Response of developmental duration of H.axyridis larvae to the varieties of cotton

HRAE R K B IFE] Development time/d
Cotton variety 2 #% 2nd instar 3 # 3rd instar 4 #% 4th instar I3 Pupa 2 -, 2nd instar—adult
A26-5 3.00+0.84 3.58+0.66 4.82+0.75 6.83+0.40 18.23+0.69
J14 3.33+0.97 3.28+0.72 4.25+0.45 6.60+0.54 17.46+0.64
x2 AEBEAIIAEGEHREI RS REERNIT
Table 1 Body weight of H.axyridis larvae fed with the two cotton varieties
HAE T KT Weight/mg

Cotton variety 14 1st instar

2 #% 2nd instar

3 ¥ 3rd instar 4 % 4th instar

A26-5 0.5653+0.0293
J14 0.4880+0.0309

0.9400+0.0612
1.0680+0.0612

2.589+0.1314
2.788+0.1649

6.3882+0.3343
6.5540+0.4086
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Fig.1 The response curves of H.axyridis larvae preying on bollworms feeding in different cotton varieties
A BTGB PR 2 14l C AU 3 KA1 D 7 Bk 4 B gk

A Ist instar H.axyridis larva; B: 2nd instar H.axyridis larva; C: 3rd instar H.axyridis larva; D 4th instar H.axyridis larva.
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Table 3 Equation of predator functional response of H.axyridis larvae to bollworms feeding the two cotton varieties

g Ul FRAE il

BET UL R (a)

ALFREE (T,)

e

Stages Cotton variety Instantaneous attack rate Handling time/s Function equation R
1 A26-5 0.8818+0.0761 0.0161+0.0025 Na=0.8818N/(1+0.1446N) 0.9594
Ist instar J14 0.8173+0.0969 0.0172+0.0047 Na=0.8173N/(1+0.0156N) 0.9420
2 % A26-5 1.1580+0.0256 0.0136+0.0004 Na=1.1580N/(1+0.2223N) 0.9928
2nd instar J14 1.2069+0.0161 0.0152+0.0007 Na=1.2069N/(1+0.2122N) 0.9931
3 i A26-5 1.0058+0.0245 0.0039+0.0007 Na=1.0058N/(1+0.0040N) 0.9324
3rd instar J14 1.0361+0.0239 0.0069+0.0012 Na=1.0361N/(1+0.0072N) 0.9284
4 J% A26-5 0.9521+0.0237 0.0026+0.0004 Na=0.9521N/(1+0.0025N) 0.9670
4th instar J14 0.9992+0.0525 0.0043+0.0010 Na=0.9992N/(1+0.0045N) 0.9716

0 IR PR 7 0 1) A 0 T R A il A 1 P ik
R MAE D A5 b 2 i B T HL A= W e g ad i A
B i AR 78 2502 H AR W A 2 T 1 O Rl R ™
H: FE R 1 52 0 ( Andow & Hilbeck 2004 ) , Hor
(EREPOE IR i NEi NN WA S VA A
DIfE Vi (functional response ) S 4 £ & X AE Y 4
BRI, $8 PRI R ) 88 B R AR AR M B R K
AR U R — T SONE, TR T S A B R Y
PEME LS A Wy 7 6 v R 3 4 T A FH R0 R TR 3
it 4 YE VR B9 45 45 ( Fernandez-arhex & Corley,
2003 ; Murdoch et al.,2003) . & P45 (2012)
F%% Bt BL AR AL 5% Be+CpTI FE AR AE |5 FLAR

AL G T HUES AS [R) AR A6 R B A 35 X R
P 1~ 4 5840 DI BE I 1 52 ], 25 55 2 BH fL 8L
SIEROXT A [ i iR A AT ) ek B A ) %
Y 3G I 3G K, Y9455 Holling I [543 7 #2 | {H X 3k
A G SE DA I R B K 2 | T R
FR ST Bt AL AR I I AN A FEHEF 1
A R o I e i PRI 1 T SR 8 i 1) il T g
RS S5 SR | 55 R AR L, o AR B X
Bt DRI AL 8L % R S 1R e 1 A £ R B 80 1Y
o T R R B D) BB N I AF A Holling 1T 78
(iR % ,2011)

ATIFGT B, 4505 ) 5 €6 500 R &)y o 6 ] PREAN ]



513

RN 5% CrylAc/1Ab ZERRRAEXS S (I A (K S A B DI BE R 2 R

.23 .

FEAEA AR 5 HA 12 ) BB S N ¥ 75 & Holling 11 [
FORE, SR AR L, AR EEH CrylAc/1A4b 3
HAEA R B FEM R ST TR &£ R,
AAMF R E WA T AT, A F SRR
WHNREESR, ERMREZ HE B JER %
ZFP R AR R E & U R B e TR
R L, 75 E— 25 e A5 250 T I S 6 S LX)
RS HR A48T 62 1 7 5 TR) A, 4 35 DR A o HL At R 57
R MR N o — 9T 5 6%

S 3k

THE, TR, WitE, B H - B, iR, T4
Mg, X, 2016. % Br+CpTT FPRAR AL T 15 18 B0 04 4 Ay
TR SN RN TR A S . F B A B s AR, 32
(5): 575-580.

Xl , RALW, 2011, BB RAR AL OB R AR 5 & TR oK
W&, MR, 37(6): 11-17.

HETERE, A4, TR, E 80T, TF X, 2013, FEILH
AEXF B ]/ N Bk A 4 R E T FLAH G BT PR A . AL
R34k, 40(1) ; 10-14.

Bolfs, #ifh, RITE, B50F, 2001, FIEEAEY X EY)
PRI, £ SR, 21(3) 2 337-343.

HLHR , 2012, BUR 4%k T AR a4 A 3F 2 op 48 3 6b o B vy R
Bt &% O Z 878 fsk P e Lk, 2200830 B
PR

LR, WHMERR, B, Mas Ak, 2011, JRUAr ik R AR i
ST MR RS A A 2 S T RE SN S . BRBE R R
3R, 33(4): 482-487.

FEE, FkimEE, sk, 2007, FEE0R A YA BAE S R,
BR AR, 18(9): 2117-2126.

AL, 2007. F&E Bt K A6 1 M A Y BRI 52 e 5 IR 87 3
WM. R AP ARFZH/, 15(1); 1-4.

WHEKR, R3S, $5252, R, Bk, 2012, IEA
(7] 5t T A 1) AR o X £, 280 S0 H ) BB S 7 (A 52 ). R R L
£ F], 49(4) . 911-916.

JAREA, BUERE, Mzaak, JRAEZE ) SHILS;, (R4, 2013, %
Bt FERARALXT ARy BURRL R B SO R A . A S 5
3R, 33(20) ; 6455-6461.

ALVAREZ-ALFAGEME F, ORTEGO F, CASTANERA P,
2009. Bt maize fed-prey mediated effect on fitness and diges-
tive physiology of the ground predator Poecilus cupreus L.
(Coleoptera: Carabidae). Journal of Insect Physiology, 55
(2): 144-150.

ANDOW D A, HILBECK A, 2004. Science-based risk assess-

ment for nontarget effects of transgenic crops. BioScience, 54
(7): 637-649.

CONNER A J, GLARE T R, NAP J P, 2003. The release of ge-
netically modified crops into environment. Part Il. Over of eco-
logical risk assessment. The Plant Journal, 33(1) : 19-46.

DIXON A F G, 2000. Insect predator-prey dynamics: ladybird
beetles and biological control. Quarterly Review of Biology,
82(3): 244.

FERNANDEZ-ARHEX V, CORLEY J C, 2003. The functional
response of parasitoids and its implications for biological con-
trol. Biocontrol Science and Technology, 13(4) : 403-413.

HAILS R S, 2000. Genetically modified plants-the debate con-
tinues. Trends in Ecology & Evolution, 15(1); 14-18.

HAN Y, MENG J R, CHEN J, CAI W L, WANG Y, ZHAO
J, HEY P, FENG Y N, HUA H X, 2014. Bt rice express-
ing Cry2Aa does not harm Cyriorhinus lividipennis, a main
predator of the nontarget herbivore Nilapavarta lugens. PLoS
ONE, 9(11) . el12315.

HARWOOD J D, WALLIN W G, OBRYCKI J J, 2005. Uptake
of Bt endotoxins by nontarget herbivores and higher order ar-
thropod predators : molecular evidence from a transgenic corn
agroecosystem. Molecular Ecology, 14(9) ; 2815-2823.

MURDOCH W W, BRIGGS C J, NISBET R M, 2003. Consum-
er-resource dynamics. Princeton: Princeton University Press.

OBRYCKI J J, KRING T J, 1998. Predaceous Coccinellidae in
biological control. Annual Review of Entomology, 43(1):
295-321.

PAUL A, 2002. Potential for the environmental impact of trans-
genic crops. Nature Biotechnology, 20(6) : 567-574.

ROMEIS J, DUTTON A, BIGLER F, 2004. Bacillus thuringien-
sis toxin ( CrylAb) has no direct effect on larvae of the green
lacewing Chrysoperla carnea (Stephens) ( Neuroptera; Chry-
sopidae) . Journal of Insect Physiology, 50(2/3) . 175-183.

SAYYED A H, CERDA H, WRIGHT D J, 2003. Could Bt
transgenic crops have nutritionally favourable effects on re-
sistant insects? Ecology Letters, 6(3) ; 167-169.

ZHUS R, SUJ W, LIUX H, DU L, YARDIM E N, GE F,
2006. Development and reproduction of Propylaea japonica
(Coleoptera; Coccinellidae) raised on Aphis gossypii ( Ho-
moptera; Aphididae) fed transgenic cotton. Zoological Stud-
ies, 45(1) . 98-103.

ZWAHLEN C, ANDOW D A, 2005. Field evidence for the ex-
posure of ground beetles to CrylAb from transgenic corn. En-

vironmenial Biosafety Research, 4(2): 113-117.

( FTAE G 45 R | 562 )



