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Effects of Bt rice on the number and hatch rate of planthopper eggs and

their attack by natural enemies in paddy fields
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Abstract; In order to assess the effects of transgenic rice on non-target pests and their natural enemies after
release, a field study was conducted over 2 years to determine the effects of transgenic Bt rice on population
dynamics, hatchability and mortality of planthoppers eggs and their attack ( predation and parasitism) by
natural enemies at the Experimental Farm of Zhejiang University and the Experimental Farm of China
National Rice Research Institute in 2008 and 2009. The results showed that the trends of population
dynamics and hatchability of planthopper eggs and their predation and parasitism rate were almost the same
on the three different rice lines ( Kemingdaol , Kemingdao2 and Xiushuill) at two experimental farms in 2
years. Moreover, the peak of number of planthopper eggs on all the three rice lines lasted about two weeks
in paddy fields. However, no uniform trend of the mortality of planthopper eggs was found on the three rice
lines at two experimental farms in 2 years. Furthermore, no significant difference was found on population
dynamics, hatchability and mortality of planthoppers eggs and attacks ( predation and parasitism) by natural
enemies among the three rice lines in general (P > 0. 05). We so conclude that Bt rice does not
significantly affect the eggs of planthoppers in paddy fields.
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AR5 R R A Y B S5 R T B = AR SR U B A8k, 3X
FhAS AL A 7T BB I B LKA A & i AR AR AR
EHR R, FEAEEER YR aREA K
RE M= IAT R ML R AT REXT LI &
PR HCHF EWFEERBEE UHEEHR I IE
YR B RS AR R, it — 225
R EE SRR R, BRiMRRY, ERE
% Bt B:H KRS W # K&\ Nilaparvata lugens 5% . 1
WA R 2 ~3 WA 4 ~5 5 R R BRI
A 2] Bt % 1 (Bemal et al., 2002; [F 4,
2005 ; Bai et al., 2006) , % Bt ZLRKFEAF] T4 K
A BR AR (BRBeAE, 2003a) , T B AT 3 H
T RE\ Sogatella furcifera T LETH 77 .3 T B (A
B4, 2006) , {EXF M1 Nephotettix cincticeps F)
MR Fr il . PRONE . R PR RRSE A (AR A B R
TEFEER (&S, 2005) . [RIAY, DABCEFEH R K
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Propylea japonica [ &8 i, LU P4k 5HFI AL
Hu A DS e R T 3 R T R 32 B TR e
(Bai et al., 2006) , SIEEEEFKFGHAL, ¥ Br
FEFKAE H p A R MR E I A S,
EWRB—RB & E Y Cytorhinus lividipennis Ff
B BA Z 3) £1 T A 52 0 ( Chen er al., 2007) , I
A, ¥ B FERK ARG H B 51 EH R B i i
B0 ) T RS RS T A AN b S 3 2 T R
LR KRR H (XA, 2002) , "GR8 B
B E——Rg A\ 2R/ N Anagrus nilaparvatae FI
Wi /N Lynaenon longicrus FEAE H H 4 BOR 2
DL Bt fEIX [a]34E Bt R XY HCH F (BRESE, 2003b),
HH AR 5 55 (2008 ) tA hy % Br BRI K g X 88 A 3 1 2
BA A e, JUHUR T BB R —E Y AT R

Fe CE\FEZAHE 3 F, BI4E CE N, lugens, H
B KA S. furcifera FIJK K& Laodelphax striatellus , &
I E RV 2K i E R B — (BB
A, 2008) o AFHHREA R A — BP0 R
AR REFP A ROE . A REORII A
SRR F LA RSN A nilaparvatae . UFF
A2 /N A paranilaparvatae T K B B /N A
longitubulosus 3 Fp (X +EB%E ) 1993) , HApFEAZE/N

B T VL 48 S K EL OF A AR AL AR (Yu et al,
2001) , FE CEURBIHEHRRHFEZEREREH
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JKFEXTAE R EH B RS A R RECE BRI A
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11, SUT#EM A PKUB, H T-DNA RN &AKHE
KIJG 3+ ubiquition IKB ) crylAb B, UL K H
CaMV 35S J5 3 F 2K 5 9 51 18 B & (hygromycin ) [
hpt R FGL-RARER B npr 1 LA K gus BH, Fr
RIEBFEREM N EHA105, MOG301 #1 MOG101, @&
R E N PR SOTEE T AR A A
Lo, RGEATEEAAFRREMERWIEFRE L
BEATHORTRE , KI5 — %% crylAb EFRKFEHR R,
B GRS E A R SRR 17 R LR A 27
(FTPERSE5E, 19985 TAUREE, 1999) o AL
FAW 2 N Br BEPRUKFS i 2R N SUEE A 1 A SE IR A
2, HEEAMBIFEK 1L MR IR, KAEFAETE 2R}
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1C, FAXHBEE : 75%+2% , YefE 141L:10D)
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B4 60 tk, 4rEL 3 13, & 20 pRik FRBEDL X 4 HE
G J5 o5 TR (25 em K %20 em F§ x3 em
B, AhEFEHE (30 cm K x25 cm FE x 30 cm
) o BNEFIABA 20 LM KA. HE &
AE K CEUME S AL, 7200 6 d J5 RS E BUR (FEA B
FAMTH AT 7 d, B3 fifg CEy ™
BR6 d), fEEIKREE ST ERAER LR CEEN S
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(One-way ANOVA) #:5 . K56 Z Bij 2C 31T Levene
FEFTHRE, 255 BRI R A B 2%
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difference, LSD) i ITZH LI, T ESTARE
BRI ZE L, B4, HiEEERIERAES
81t 7 vk (Kruskal-Wallis ) 46 56 7] — R B ] A5 3
AKFE SR EAE REON LR B AR
BRI TREESHUNERFRERE, P<0.05 %
AGit2EE Lo

2 £R

2.1 kR, BECEMRKCAINE Bt EEKE
HY 7= IR
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2.2 KELOEPCRAENENS
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*1 BE. BECEMKAEINKBERRLN=NE
Table 1 Number of eggs laid by Nilaparvata lugens, Sogatella furcifera and Laodelphax striatellus

on three different rice lines

20 BRAT N LB Vi (P10 = ARHER)

FEKE Number of eggs per 20 plants ( mean + SE)
Planthoppers FK 11 gL SRS 2
Xiushuill Kemingdaol Kemingdao2
¥ KHEN. lugens 442.6 £71.9 348.6 £87.2 475.9 +117.1
HE KA S. furcifera 32.8£16.0 46.0 +25.0 25.7+16.0
JK KA L. striatellus 36.0+15.4 19.4 +£8.2 27.2£13.2

F2 2008 712009 FEHIIRFXBRRFARKBRALEHELERCEEDNE
Table 2 Mean number of planthopper eggs per tiller on different rice lines at the Experimental Farm of Zhejiang University,
in 2008 and 2009

GorEER IR
H 3 Number of eggs per tiller
Date Fk 11 EIERE 1 TLARAE 2

Xiushuill Kemingdaol Kemingdao2
2008-8-27 18.8+4.9a 4.8%1.9b 15.4 4.4 ab
2008-9-3 14.4+4.3 a 8.3+3.2a 26.2+12.5a
2008-9-10 18.3%5.1a 32.3%7.8a 37.6+9.7 a
2008-9-17 31.8£10.70 a 42.4+8.6a 53.1+7.8 a
2008-9-25 51.5+8.5a 67.0£13.6 a 70.8 +18.3 a
2008-10-1 37.2+6.9 a 62.7+9.8 a 60.5+10.4 a
2008-10-8 57.5+10.8 a 26.5+7.4b 44.8+7.2 ab
2008-10-15 87.0+18.9 a 107.2+33.2 a 65.7+11.7 a
2008-10-22 49.3+10.8 a 30.8+13.7 a 61.4+18.3 a
2008-10-29 96.3+28.3 a 60.0 £26.6 a 63.5+18.0 a
2008-114 50.5+15.9 a 55.6£15.7 a 99.8+20.5 a
2009-8-22 8.9+3.7a 8.7+3.9a 26.6+8.2 b
2009-8-29 30.4 £4.8 ab 17.0£5.2 a 42.6+8.6 b
2009-9-5 22.8+7.0 ab 12.0£3.6 a 37.0£8.5b
2009-9-12 27.8 4.0 ab 38.0£8.1a 12.84.0 b
2009-9-19 14.06.1a 24.7+7.8 a 27.6 4.6 a
2009-9-26 50.7+15.2 a 45.9+13.8 a 37.5+8.8 a
2009-10-2 81.6£18.0 a 57.6+16.1 a 83.0£19.7 a
2009-10-10 76.8 £22.3 a 76.4+17.7 a 133.0+27.8 a
2009-10-16 103.9+31.6 a 81.5+19.9 a 85.4+19.9 a
2009-10-24 89.7 £16.6 a 87.8+11.7 a 56.6+9.0 a
2009-10-31 81.4+16.3 a 52.3£12.9 a 48.5+11.0 a

[ —47 PORIIE (CFHE £ AR e MR B M RR 2 AR 3 (P >0.05, LSD) ; TR, Values (mean x SE) within a
row followed by the same letter are not significantly different (P >0.05, LSD). The same for the following tables.
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%3 2008 712009 EHEABRARMEIUREADABRRALINELSERCAENEDS
Table 3 Mean number of planthopper eggs per tiller on different rice lines at the Experimental Farm of China National
Rice Research Institute in 2008 and 2009

ToBER R
A Number of eggs per tiller
Date Fk 11 TEMRAE 1 TLMEAE 2
Xiushuill Kemingdaol Kemingdao2
2008-8-27 18.8 4.9 a 4.8+1.9b 15.4 £4.4 ab
2008-9-8 5.8x1.5a 3.6x1.6 a 2.7+1.0a
2008-9-22 17.3+5.7 a 22.5+5.6a 10.9+3.2 a
2008-10-7 35.1+9.9a 47.0+8.1 a 45.4+10.0 a
2008-10-21 14.6 5.5 a 34.9+9.5a 26.5+6.5a
2008-114 22.9+5.6a 14.5+4.3 a 18.8 +4.7 a
2009-8-28 21.8+5.1a 18.5+5.5a 18.2+3.5a
2009-9-11 22.3+5.1a 21.9+4.9a 14.1+3.1a
2009-9-25 24.6 4.8 a 28.8+7.3a 21.0+5.1a
2009-10-9 127.4 +21.7 a 51.3+10.1b 51.9+10.3 b
2009-10-23 44.6 £6.9 a 44.8+7.7 a 27.7+4.7 a
2009-11-6 31.2+3.9a 30.1+7.0a 15.2+2.6 b
2.3 KFBHBEPCEIMPURIT R EFRR IR, AP KRBT IS BT A8 3 3 A~ 7K A

W LR A7 SL g R G A b E K R B SE B e
PIER A SRR 3 KM R R0 BEr
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Hatchability of planthopper eggs per tiller on different rice lines at the Experimental Farm of Zhejiang University in 2008 and 2009
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Fig.3 Percentage of planthopper eggs parasitized by Anagrus spp. on different rice lines at the Experimental Farm of Zhejiang University in 2008 and 2009
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Fig. 4 Percentage of planthopper eggs parasitized by Anagrus spp. on different rice lines at the Experimental Farm of

China National Rice Research I
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Fig.5 Percentage of planthopper eggs preyed by plant bugs on different rice

lines at the Experimental Farm of Zhejiang University in 2008 and 2009
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