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Indirect Impact Assessment of Transgenic Rice with ¢7y1A4b Gene on Predations

by the Wolf Spider, Pirata subpiraticus

L1u Zhi-cheng', YE Gong-yin', Fu Qiang®, ZHANG Zhi-tao’, Hu Cui’

(! Institute of Applied Entomology, Zhejiang University, Hangzhou 310029, China; *China National Rice Research Institute, Hangzhou
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Abstract: Predation amounts and functional responses by the wolf spider, Pirata subpiraticus on the rice leaffolder,
Cnaphalocrocis medinalis, and the brown planthopper, Nilaparvata lugens, which were fed with transgenic rice with cryl1A4d
gene, were evaluated under laboratory conditions. Both on these two preys, functional responses by the spider followed the
Holling “disc equation” for type I response. When the larvae of the leaffolder fed with leaves of transgenic rice with cry1A4b
gene were used as the prey, the killed amount and handling time by the spider were lower than those of the control, but the
differences were not significant, whereas the attack constant performed significantly lower than that of the control. The
killed amount and handling time as well as the attack constant by the spider showed some difference from those of the con-
trol, and these differences did not reach the significant level as the planthopper nymphs reared on the transgenic rice plants
were as the preys. To consider the tested results, it may be drawn that there was no marked adverseness of transgenic rice
with cry1Ab gene on the predation by the wolf spider.

Key words: transgenic rice; crylAb gene; Pirata subpiraticus; Cnaphalocrocis medinalis; Nilaparvata lugens; predation

W E . EREN T UKBEK (Pirata subpiraticus) Xt BB ¥ crylAb B H KB W H M (Cnaphalocrocis
medinalis) 4) AW KB (Nilaparvata lugens) ZHMBRBRINER AN .. FREH, BUKMEXMNX 2 HEYHHESIER
M 4& Holling 1 AT, ZEKSTRERE ory 140 ERKFEMBHEHIES R & & A 3 ot S8 TRt
BY,HERREBEEKE, MBENRHEREEERT R, ZEEX U oy 140 EERKBAITHE AL AR B
HHRMLENESREMBAHEE —ENEL. BEERIABE.SEHE, ANE oy 146 HEKFTBUKR KB R 1E

MAEHBHAEM.
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RWARRBE H, BRITUBHASREP EE
EHEE M REIKBE (Pirata subpiraticus) X3
%3 HUIFE cry 1Ab BFRK RSN B R AR E R AHE
BirE R HEERAETHR . Bt KBEIE
Yy o B SR T BB XS R AE R L O Br KFEAE
SR I IF R RIKHE .

1 MRS I%

1.1 4tk B KB

“TEIE R 1 5 (KMDI)"HM“BIER 2 &
(KMD2)”, ZAIRHEN FEREBHFEK 11 HE
HKFE R, 18, E crylAb £ H 1 Ubiquitin J3 3
F UBERREEFRLERIMHEZ KL HHFE,
ERM BRTEZRA CHEBHNSHWERMEN,
1.2 #HiAEHRRHAASE

/AR BIE TP EKEHR, A EFEESF
HEHRNBRGR TNL EHRHE. RBELEFRE
PR M R4y ) T A R R (B RS 60 D B
B VKE TN, SRR AL 5 5 B 4k 5 T AH B RS Bk
FHEAR.EH.

BHABHEKKBR R R AWML RELRE RS
BHANREEZANUIEHEERNERBEKFATE 4
BB AT, B T A MM R RS E RS 2 d,
EHAFEPFERES, FH.
1.3 gtk 8k

KPR Sk ME LR, R B WTIL R E LB R G/ H
PR AT, R R /N A — B O A IRV

F1 H K f5B} 2 (Chinese J Rice Sci) 1785 2 (2003 F 4 A)

24 h,
1.4 HRBEIEREMNIE

BABEBERBIGEL OB, BABRE
CBARN BAKREEFBH 500 mL [~ O, B 4
M. 2.4.8.16.24 /M, i 5 ANEE . HIBA
RBAGH I 4 B4 3, B8 A 1 L BUK IRk
k. BEEAWR 9 NER AR SR 5T 8 gk X
B, B EE RN S MAREE S HIN 4.8.16.32,
64 /M, HALRBALHIE, 24 h 7, ZEELZHSP
FEHAE IR FAE CRBR R .
1.5 %itAHE

B B 45 R A Holling I BRI /LT No=a
N T/(Q+a+ N -TO#EFTUEHP N ERXK
HHER, NEZRBYNIHREE, T AR E,
a R B R, T, G E TR N K E
ESRBA R BRAEMNEH  RBRHTERT
8], AT E YL Excel #1 STATISTICAL {4
EM.

2 BRI

2.1 BAKRHKHMFHERR
ER—HEWEET UK R 5 cry 1Ab 2K
MREER 1 S 5%IEM 25 ENBAETIEL R
HERE, RZETHEGKID,BERYRER
FOKV;RIER 1 S5 RIEM 2 SHt, A—EYE
ETHEEEERGE D, BUKREKSTLUH cry1Ab
HEMTERISHEER2S I RME CEHE R
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Table 1. Predations by Pirata subpiraticus on Cnaphalocrocis medinalis larvae and Nilaparvata lugens nymphs fed with transgenic rice containing

cry 1Ab gene at various prey densities.

=Y Y #H AR Killed amount(X+ SE)”
Prey Prey density" FERS 1 8 KMDI FER 2 5 KMD2 %7K 11 Xiushui 11
RYBEMIE  C. medinalis 2 1.0240.19 a 1.18+0.15 a 1.4440.29 a
4 1.2240.28 a 1.2940.20a 1.8940.20 a
8 3.00+0.41 a 2.00+0.24 a 3.33+0.71 a
16 3.2740.44 a 3.89+0.77 a 3.44+0.82 a
24 5.38+0.91 a 4.334+0.75a 5.56+1.09 a
WKE  N. lugens 4 2.69+0.42 2 1.80+0.29 a 2.2740.39 a
8 4.98+0.47 a 3.5840.72a 5.0040.55 a
16 8.361+0.82 a 7.80+1.13 a 6.54+1.07 a
32 5.0740.46 a 6.84+1.37 a 5.13+0.41 a
64 11.2442.17 a 7.84+1.58 a 8.22+42.08 a

VBRI VR R RAIR K/ (W% - D A-BYEET AT RAMERAFEHERBEZRRIEREKFEP=0.05),

YThe unit of prey density is “larvae (or nymphs) per bottle”; “The unit of killed amount is “larvae (or nymphs) per spider in 24 h”. There

is no significant difference at the level of P=0. 05 among the killed amounts for the same prey followed by the same letter in the same row.
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Fig. 1. Functional responses of Pirata subpiraticus when exposed to different densities of Cnaphalocrocis medinalis larvae (left) and
Nilaparvata lugens nymphs (right) fed with transgenic rice containing cryl1Ab gene.

B R AR, B 28 AR HUE .

Points are means * standard error of observed values, and the curves represent simulated data in the figures.
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BRANAARZURERER 1 SHNE.
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LAk ot LA 45 R RS 4 O 0k B0 RS 4 45 - 8
4h (9 BE 2 B #9454 Holling 1 %R b7 (8 1-240).
%t Holling 1 IR MBI /BB 2 M SEHKITH
PR, %I LS ory 1A B TTER 1 58]
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FERE 2 SOAR RS BB EER (o) BERK
FxiE AR (THORYE TR EERREXE
FKFEGE 2.

RN DL &R A R O RO RO IE R RV T BE
R B AF A Holling I & i (B 1-) . SREHA B
W4 RN TRI 22 5 X S0k X LA RS cry 1AL BRI TR
HMISHRER 2 SHRNEENBRNKIER (@
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Table 2. Parameters of functional responses by Pirata subpiraticus on Cnaphalocrocis medinalis larvae and Nilaparvata lugens nymphs fed with

transgenic rice containing cry/Ab gene.

HE 3K 61 6 BYEHIE C. medinalis W REAN. lugens
Tested BE B R 4b PR AT 18] , B i Ab B H] ,
material Attack constant (@) /h™' Handling time(T',)/h Attack constant (a) /h™" Handling time(T)/h
RHER 15 KMD1 0.0171+0. 006b 2.358+1.106 a 0.92 0.042+0.029 a 2.1281+0.671a 0.63
FEAS 2 B KMD2 0.01740. 004 b 3.00040. 796 a 0. 96 0.039+0.018 a 2.51440.503 a 0. 82
%7K 11 Xiushui 11 0.028+0.010 a 3.29240.899 a 0. 88 0.04840.027 a 2.889+0.534 a 0.75

ERP«HT, WBEHRFEE £ HFER A-FITRHAFHELRREEE (P =0.05)KF.

Note: Parameters of a and 7, in the table are means =+ standard error, and there is no significant difference at the level of P =0. 05 among

the data followed by the same letter in the same column.
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