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Effects of Bt-cotton on Propylea japonica, an Enemy Insect of Bemisia tabaci

( Gennadius)
ZHOU Fucai" " ,GU Aixiang', YANG Yizhong' ,ZHOU Guisheng’ ,HU Qijing' ,REN Jia'

1 School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, China

2 Jiangsu Provincial Key Lab of Crop Genetics & Physiology ,Yangzhou University, Yangzhou 225009, China

Abstract: In a laboratory test, Bemisia tabaci on the plants of three transgenic Bt cotton cultivars ( GK12, 33B, and
SGK321) and their non-transgenic parents (SM3, 33, and SY321) was used for feeding Propylea japonica. The effects of
B. tabaci on the growth and predation of P. japonica were studied. Meanwhile, the olfactory and visual reactions of P.
Japonica to B. tabaci from the leaves of these transgenic and non-transgenic cotton plants were observed using a Y-shape
olfactometer. The transgenic cotton plants and their non-transgenic cotton parents didn’t produce significant effects on the
developmental duration and survival of P. japonica. There was no significant difference in the visual reactions of P. japonica
to cotton leaves, the nymph, honeydew, exuviates of B. tabaci. The olfactory reaction of P. japonica was descended in the
order of nymph, exuviates, cotton plant, and honeydew. P. japonica on the three non-transgenic cotton plants had higher
olfactory selectivity for the nymph of B. tabaci than those on the three transgenic cotton plants. P. japonica on the two
univalent transgenic cotton plants of GK12 and 33B had lower olfactory selectivity for the exuviates of B. tabact than those

on their two non-transgenic cotton plants of GK12 33B. There was no difference in the olfactory selectivity for he exuviates
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of B. tabact on the bivalent transgenic cotton SGK321 and its non-transgenic parent SY321. When the prey density was
greater than 200 head/dish, the amount of B. tabaci predated by P. japonica was higher on transgenic cotton plants than on
non-transgenic cotton plants. When the prey density was lower than 200 head/dish, the amount of B. tabaci predated by P.
Japonica was higher on non-transgenic cotton plants than on transgenic cotton plants. The predation of P. japonica to B.
tabaci was in conformity with Holling Il type reaction. The theoretical limit and the instant attack rate of P. japonica on B.

tabaci were significantly on transgenic cotton plants than on their non-transgenic cotton plants.

Key Words:; transgenic Bt cotton; Cryl Ac insecticidal protein; Bemisia tabaci; Propylea japonica
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1.1 KR

Fdem At BT 12(SCP AN GK12, %% Bt JEPIAR) (33B (4% Bt JEPIA) (SGK321 (%% Bt+CpTI J A
K s WUAR 3 5 (S fRTFR ly SM3) 33 A4 321 (SCHRETFR A SY321) 4351128 GK12 .33B Fl SGK321 X 7 (13 #1
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FIFH Y JERSEAG 5 o 43 BB AL A (KX FE = lemx 1em) MR R HU(3 02,1 3%) (&5 (1pL, T 1E
parafilm [ 1) W6 (1 A4) S5 JLFP BE R RRIE R RRIR ) RO A LB AN — R, o — s AR XTI e 7E
25°C 745, RH 80% 2o A5 3 N HEAT , ZEMRSE A 77 0.5 m LTS 1 3% 40W HOGATHRAE SEIR . WE AU i
SRR E A 300 mL/min, Bk RACENHRAER 1 N0BE S min NIEAE SGETE RN, A AR Ui i
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SIRFERA L HEEAR 15em FREFR ML — KB IEAE, KRR AE T H R0k U H 28 8 i (R
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e T o H HUARAE SM3 .33 . SY321 VI EAR 9em W BT AR = ML AR AL e AR BE 200 Sk Z2 47 A Rk EL
fen T A R SO A R AR B R R T4 1 Yk, A USSR ML A BB R L 1 X, 3 S 4 DA ]
SRR AE S BB B A 1 RO, A AL FRICEE B 60 ki, B IR IRES A X R AR AR B R SR L &
BRIREAL, TTOR R B DI R KN AL 9 &)y RSk A X AR AE T R B3 SR L R B 200 Sk 24
A B i e AR AE I R R 4R 1 Ok SR sU B 4l s R F D BT, IR AN IR (27«
0.5)C , FHXHEE 75%—80% , Y68 141.:10D, iR FHE 4 K,
1.2.4 (A& Drfe s il e

MBI AL BT YL 1.2.3, i F EAr B4R B8 50,100,150 ,200 250 300 Sk A48 B i 25 e, e Ho i A B
FRMLJG , 7 1 S A A #8 f o0 S 3% 9% TIL & T3 B2 2 (27 £0.5) °C AR X IR BE 75%—80% | 't IR
14L - 10DAY R FRAR 1,24 h J i s A Jp mU o gicas  THRf CRUR i £2 6, A 7 9 B DD RE S A A
RIER 3K,

T YIRS AL A .
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Kb, N R, o AR, N AR, T, O E 1 KA I R B ] (AbBREE) ) T A48 S48 (R i
], B FaFEARRE], BY T=1, S5 % N 8T I055 KRed, 0 N s K,
1.2.5 FdnabHr ik

RIEEHE K FH DPS Gei T # i f5 4L BE . F Duncan’s Z 5 WA A5 B AG I0 45 A LAY 22 55 0 501, W 1k
Krg K340 P<0.05, % JE PR AR 55 L0 R B4 & RIURR S AR 22 [ ek 508 (] 19 22 55 3 SR o DU
2 ERE5NH
2.1 BB ZEBIAR AL L KA mUA f SRR Y & T D I R T

MFE 1 2 ATRIAE I BUE GK12.,33B ,SGK321 3 Ffvdis Ik P AR A6 _L MR A LAY Fa, S0 M B 2 75 3] 1l A
S 12.21 12.44d Fi113.14d, 78 SM3 33 SY321 13 R KR AL 205128 12.35,13.88d F1 13.70d , fi 0B HURL
1 6 FARAE_ L MRy BUFL R B D =2 [R) AT Jb 35 2 5 e S DR A6 R0 X o7 1) o RS SR AR 22 TR 8 ¢ 00 36, o ¥
AR 225, BUE 3 i 5 DRI AL L 0 B f OB M B & B 3 1 A A5 2R 53 31 60.73% |

F1 HETRXBRELEHRNEBIIMRNEEHEP
Table 1 The developmental duration of P. japonica Feeding B. tabaci sucking with different cottons
K Fil developmental duration/d

FRAE A

. 1 - §
Cotton 11 2 i 2™ 3 3 4 i 4 L] - gﬂ. i
. Ul egg . . . . The time of egg
variety instar larva instar larva instar larva instar larva Pupa
to pupa
GK12 2.21+0.54ab 1.80+0.20ab 1.80+0.20ab 1.40+0.24h 2.40+0.24a 2.60+0.40a 12.21+1.08a
SM3 2.85+0.32a 2.00+0.32ab 1.80+0.37b 1.60+0.40b 2.20+0.37ab 3.00+0.32a 12.35+0.50a
33B 1.94+0.63b 1.80+0.20b 1.60+0.24b 1.60£0.24b 2.40+0.24ab 3.00£0.45a 12.44+0.29a
33 2.23+0.24a 2.17+0.17a 1.83+0.17a 1.83+0.31a 2.33+0.33a 2.67+0.33a 13.88+0.75a
SGK321 1.89+0.46a 2.33+0.42a 2.00+0.26a 2.00+0.26a 2.50+0.22a 2.83+0.31a 13.14+0.63a
SY321 2.20+0.33ab 2.40+0.24ab 2.00+0.32b 2.20+0.37ab 2.40+0.40ab 3.20+0.37a 13.70+0.65a

RO R S B R DR s BT IR B0 REN Duncan 23 UASHIRR IR ES R | [R191 Hh BA A R/NG P REF FRIRTE 0.05 KF B2 5 B3
TR = 7 RN ORI AL TR A Z (B 28 ¢ 022 5 B
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78.60% F1 65.95% ,7E 3 Fhi HARAE 235K 60.04% 76.76% Fl 62.33% , 2% A B3 UiAI B A
A R Ay U L O ) A K R B R TS SR A B S A R

*2 NEAFEEBRELEMEANEIIHNEFERER
Table 2 The survival rate of P. japonica Feeding B. tabaci sucking with different cottons
153 survival rate/%

FAAE i P
”C o A st o 1 A 2rd A g th G -4 19
otton - 1 1% 1¢ 2 % 2 3 % 3 4 iy 4™ Lyl .
. U egg . . . . The time of egg
variety instar larva instar larva instar larva instar larva Pupa
to pupa
GK12 95.14+10.07a 83.61+13.27a 80.84+8.43a 100.00+0.00a 100.00+0.00a 100.00+0.00a 60.73+14.46a
SM3 83.10+2.50a 97.50+2.50a 83.61+13.27ab 92.50+2.50a 96.61+13.27a 99.17+7.86a 60.04+15.15a
33B 90.43+11.67a 89.17+7.86a 97.50+2.50a 100.00+0.00a 100.00+0.00a 100.00+0.00a 78.60+8.10a
33 90.12+12.14a 97.50+2.50a 97.50+2.50a 89.17+7.86ab 100.00+0.00a 100.00+0.00a 76.76+8.81a
SGK321 88.24+7.86a 89.17+7.86a 89.17+7.86a 97.50+2.50a 97.50+2.50a 100.00+0.00a 65.95+8.42a
SY321 86.45+12.21a 97.50+2.50a 80.84+8.43b 95.00+5.00a 96.25+3.75a 100.00+0.00a 62.33+£9.69a

2.2 AN[E| AR AL N o SR A S R A R )

7 FHLSE AU 72 f 20 SR S AR TR 2R R AE I e, DA BRCE 13 BE AR A6 A MR A L7 A 1) 2 588 0 A F H e
HWE R LG SN . S5 R I, FERR AR Fr MRy B R R WA 4 R SO KRy E Y IR
SN i, X R 1) R S5 N i 55, 6T 4 AN [i) MR I 114 MEL B B 26 1 R/ IR WA« Ry A HR > 5 > A A >
7, i sU T SY321 A A b A KRRy EUAT U3 (40.00% ) SR # 58 (6.67% ) I 6 15 (R 3) .

JNFE 3 TR AT DA B, o S0 X DR R A RN 7 114 5 R SR A L R AR B R A ML 2 I =2 ) A7
B 255 X B P ARy A H P R 4R B A ik DR A () AR L UK, e SO R X A 33 4
16 ARy BT B A BERE 3R (46.67% ) SZ NN 1) % JE AR AE 33B(20.00% ) 1 2.34 £, Fs0l X% B4y 5L 1]
FIARAE GK12 1 33B ARy A7 4 5 -5 HG 17 7)o WA 2% AR 22 (177 7 B i 1) 25 57, X B0AR SM3 1 33
R T H I TR R R AT I ) PR AR GK12 1 33B 1114755 24.97% F1 199.85% 3 B, 805 Ht %of W
YLD SGK321 1 JRAs A HRL 14 i A5 EL T 17 ) MR S5 AR 22 ) 8 T i i 22 5

R3 AGIEIR XA AR IR A IR 5E R

Table 3 The olfactory reaction of P. japonica to different odours

AL A BT AS RIS A BE 55K The select rate of P. japonica to different orders/%
Cotton variety AL F Leaf % 7% Honeydew 7 1 Nymph I Exuviates
GK12 6.67+6.67h 0.00+0.00b 33.33+£6.67a 26.67+6.67a
SM3 0.00+0.00b 13.33+6.67 * ab 40.00£11.55" a 33.33£6.67" a
33B 13.33£6.67" b 0.00+0.00¢ 20.00+11.55a 6.67+6.67b
33 0.00+0.00b 0.00+0.00b 46.67£24.04 " a 20.00+0.00 * a
SGK321 13.33+13.33b 6.67+6.67b 33.33+£6.67a 20.00+11.55ab
SY321 13.33+6.67b 6.67+6.67h 40.00+0.00 * a 13.33+13.33ab

TP B R AR B R 3L SCF RN Duncan 2 ORI IR ZE 2R, [RIAT v B R [R)/NG 28R 3 SRR TE 0.05 /KF B2 5% 35 B 5
B IR TR AL AR IR 2 128 ¢ B 25 S

ALE S I 5 W] (35 4) , SRS AN [) it RS A8 S JBCED S0 6 A A8 ) A T\ B L I SRR Y
WL BN 22 18] AT WA 14 2 5, W I F SO R XA ) A i ol 2 BB e SE A AE A ARy L ML B Id 2 [A] 35
A U A E B 22 5
2.3 A[REIZEBIRRAEXT o SCHU R A £ e B R TR

ANTFIZETIARAE b AR mO e SO Bl £ B AT B AR I (3R 5) | TR ARk BV BE AR B PR o FRL
I A B T R DR L A3 R ) 50/ 0 7 ) AR AE SIS (ELBE A Ay L 2 A9 18, F SRR A Al £
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TGN, S AR EUEE BT 200 Sk LA, f SRR HUAH £ 2 2 DR A L A0k B 2500 T 0 e 3o 4 2 AT
FE_E IRy BN, KRR TS B 50 Sk LA, AL st B B 3 PG L DRA AL - 10 KRR s 10 50 43 1) L X6 17 1)
SR AEAR 45.53% \25.68% (13.16% ,{H KA EU5 BE 18 5 200 Sk /LA, F 6 3 i 6 PRIAR A6 L H A B %R
2530 BUXST 7 1) HRRATR S A 5 21.52% ,7.29% F11 3.22% .,

R4 BYAHEMNREYRASHMRERE

Table 4 The visual reaction of P. japonica to different matters

HRAE AR T B bR [RIBA B 164 28 The selection rate of P. japonica to different matters/%

Cotton variety HRAERT - Leaf % #% Honeydew #7H Nymph I8 Exuviates
GK12 0.00+0.00b 3.33+3.33b 16.67+3.33a 6.67+3.33ba
SM3 3.33+3.33b 6.67+£6.67b 13.33£3.33a 6.67+3.33b
33b 3.33+£3.33b 6.67+3.33b 13.33+3.33a 6.67+£3.33b

33 3.33+3.33b 0.00+0.00b 16.67+3.33a 6.67+£6.67b
SGK321 0.00+0.00b 0.00+0.00b 6.67+6.67a 3.33+3.33b
SY321 0.00£0.00b 3.33+3.33b 10.00£5.77a 0.00£0.00b

R5 HMAMAREIUBELEHANFERE
Table 5 Predation of P. japonica to B. tabaci feeding with different cottons

g ANV BE T (92 5 The mount of predation under different prey density/ (3k/1IL)

Cotton variety 50 100 150 200 250 300
GK12 24.33 +2.18d 48.66+5.15b 99.67+12.75ab 133.67%2.33a 138.33£12.94a 137.00+3.52a
SM3 44.667 + 4.82a 53.00+2.66ab 118.67+11.87a 110.00£1.72a 114.00+2.39 117.33£11.61a
33B 27.00 = 1.52¢d 69.00+4.42a 109.33+1.76ab 137.33+28.86a 137.66+11.61a 138.67+3.90a

33 36.33 + 2.72abc 69.67+6.66a 86.33+4.48b 128.00+8.55a 130.33+7.44a 129.67+9.65a
SGK321 33.00 + 0.57bed 54.67+8.00ab 118.00+4.72a 128.33%1.33a 129.33+7.23a 133.33+8.98a
SY321 38.00 + 4.04ab 66.00+5.03ab 125.00+3.21a 124.33+15.07a 128.67+2.63a 130.33%2.48a

2.4 RIS AL X SC A £ D RE SN 1) 5 )

o SR B A P BT B (RS R B — AR BB TRCE A5 S Holling
AR (26 6) . MTIRER N 5 FE AT LUE i, fsCEl U H i & AR 72 FEe i R (H, fa U U 7 5L AR
A6 P KR Ry T P P R IR 5 DR T RIS A T L1 e ERATR A6 1 A T P 194 Bk ] 25 1 X6 B D e 3R 4K
BY g 1) Ao A4 KT B UNAE 3 RPAL LR ARAE GK12 33B SGK321 |, 1 20 B sk o A s G H e R Hl £ 1
A3 AT I 1 H FIAR SR AR SM3 33 .SY321 K 74.20% .24.24% 1 77.43% , B I 6] 43 918 42.59% 19. 51% |
43.64% , TIHE R B3 K 24.45% ,10.90% .9.50% |,

R 6 FMIAREERE LR EAHR T EE R

Table 6 Predator functional response of P. japonica to B. tabaci feeding with different cottons

LI RE S 7 1
HAE equation of Predation functional R B A K A FREF [A] e R AL a/T,
Cotton variety reaction Predation functional r N, T, a h
reaction equation
GK12 1/N,= 1.1457/N+0.0031 0.9928 322.58 0.0031 0.8728 281.54
SM3 1/N,= 1.4258/N +0.0054 0.9677 185.18 0.0054 0.7013 129.87
33B 1/N,= 1.0475/N +0.0033 0.9928 303.03 0.0033 0.9546 289.27
33 1/N,= 1.1617/N +0.0041 0.9871 243.90 0.0041 0.8608 209.95
SGK321 1/N,= 1.1564/N +0.0031 0.9623 322.58 0.0031 0.8647 278.93
SY321 1/N,= 1.2663/N +0.0055 0.9665 181.81 0.0055 0.7897 143.58
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