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Abstract: [Objective] The study looked at the effects of insect-resistant transgenic rice on main non-target pest insects in
paddy fields. [Method] The effects of three transgenic rice lines, MSA, MSB and MSA4, transformed with bivalent genes
(crylAc/sck), and three derived hybrid rice lines, 21S/MSB, 11-32A/MSB and KF6-304, on the main non-target pest insects in paddy
fields were investigated. The ecological safety of these crylAc/sck rice lines were evaluated in Sha County, Fujian Province (2002)
and Xiangtan County, Hunan Province(2003 and 2004). [Result] In the seedling stage, the impact of MSA, MSB, 21S/MSB and
11-32A/MSB on fecundities of white back planthopper Sogatella furcifera and brown planthopper Nilaparvata lugens were not
notable.While in MSA4 and KF6-304 plots, the fecundities of the two planthopper species were obviously lower than their own
controls. Even in control plots the population densities of planthoppers were very low. After transplanting, there was somewhat of a
difference between the impact of transgenic rice on population densities of S. furcifera and N. lugens. No significant differences were
found among transgenic rice lines and their corresponding non- transgenic controls at this stage and during the whole growing season.
Both 21S/MSB and 11-32A/MSB significant increased the number of leafhoppers, however their density was very low and the single
species density was even lower. The increase of leafhopper can be negligible. As compared with non-transgenic controls, the
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scallion-like plant number of ineffective rice tillers in MSA and MSB plots, caused by the damage of Pachydiplosis oryzae, tended to
increase at the pre-harvest stage, while in the middle growing stage, the two rice lines showed high resistance to P. oryzae, indicated

by lower percentages of scallion-like plant. [ Conclusion] The results mentioned above suggested that the growing of crylAc/sck
transgenic rice lines, MSA, MSB, MSA4, 21S/MSB, 11-32A/MSB and KF6-304, will not cause obvious population increase of main
non-target pest insects in paddy fields. The impact of different rice lines transformed with same exotic genes on the time and extent

dynamics of main non-target pest insects are diversified. Consequently, the ecological safety evaluation of transgenic crop needs to

be treated case by case.

Key words: Transgenic rice; Non-target insect pests; Sogatella urcifera; Nilaparvata lugens; Leafhopper; Pachydiplosis oryzae

0 35

[0FR Y TKAG L A2 SRR 28 e A P FE R £
Ve —, AN H 3 s B RSS2 3t o M 4
PRI 29%~10%M, AR D HUE 3 B R K
RS FE R 5% L P, RS RO A SR A i B
A2 5 PR S AR EBCARSE 1PM
SR, B R AR 20 SRS AR Nt i
2R RRI, AMETRE = A ditE, 1
AN A F= AR, Vo QIS BN RSP, X
A B4 EESE, Kk, BEEaPRaEhm
ARG AL s KR R E gz —P, JneE
B Bt FEPH oK L MR S E R DI AL A,
T B TREEACK NS UHE R  AMEY T, B E
HERPTRR R, O RIEY)E RIA B —F0 T
TR B A AR R K R UL RS AR AR KR
B AR LRIV, A K 1 DR Bt e KR
i) B2 4770, R R S0 AT T3k S DR R KRS it o
X bR A W O BTREE A, AR, IR T
HOKFE M AGFIRE A 75 23 52 M FE HH AR ZS R 40 R
AN 5 Bt O 5 R R R KRR G, 3L
Xt AE IR 1 e A PE A% 32 0 H 0, R At )
FUAT, A R SR Pt KRB T A 2 2 A 1 U T (R A
FOEEAS LA 2 FERHEE B A 2B P R R 2
—o KTARREAR S AR e A VR R L i — T
PRI R S AORIESY 2 LT A 0 B [
WA Bt FUKFD 1 K El (Sogatella urcifera)
#% % @l (Nilaparvata lugens) 7, 5 2 i ( Nephotettix
cincticeps) M AERIERH HUZ W IBIST . sck J& 2 &
) cpti ZEAMA, S rp L [ 3 A0 A
DR, O bR i B ) ARSI A 8 i s e,
[ABFARDIANGA]Y A CES# CEUE KR
a, TR B o B KRG ¢
T 71 W B B % e AR Rk ( Pachydiplosis
oryzae) JEAREEAE KRG Sy — P EEH B, HATKRG

AR CREAT (R MR SRR, Hyar
I (Inazuma dorsalis) &5 [P35 B AR AN =y, (HA
SEIKFEI AR, B —RUYA IR, [H
eI LS crylAc fsck it Ht KL K R i AR S br 2
Hu, R I DR T UK R AR 2 2 A VR 1) 2 2
TG —o  [RMED O] 8] ASCET MSA,
MSB. MSA4 K HZAFE 21S/MSB. 11-32A/MSB .
KF6-304 %5 6 4N crylAc /sck XU KB HUKFE i &6
5 s O W N S I Y =078 g e S T I s e
AEROAR T U H A S S R Rt R, BET
fift %% cryLAc /sck XUIE DA Ft HL /K R T /K e B R A 5
Hsgmy, O FIERP KRG A A L AT SR LR
SR o

1 MBS

1.1 gk iEs R S B ER IR

HFLNFT KRG MSA. MSB. MSA4 & LL “ Bk
86”7 (MH86) A=zik/KHE, FA crylAc 45 sck T3k
1HI0 R E BHE I Te ARERUEEPLHUKTER R, L
MH86 7EXf ., 21S/MSB. 11-32A/MSB. KF6-304 /&
DL B s AL 1% crylAcisck SRS AT dUK RERR R A
SRA I ) FE DRI A8 G, 00 B R A BE DR e e
EREXS B BE PO 2186 (11-Y2186) L] 86
C(N-YMB6) o Jr A7 ik 4 A fr 257 ey A 4 A B2 Bt
RNVt TR 55 S0 = et

2002 “EMR AR AT AR L 44 V0 B R Bl KRR X |
2003 4155 2004 MRS T FE 24 TR B K 2 KA
FIREIX G RHECR i b)), EPEA R
HAE 58 i, 2002 L0 MSA O MHB86)
MSB Cif i MH86) A #4kl, 2003 4FLL 21S/MSB 4
HE 11-Y2186) . 11-32A/MSB (X} e 11-YM86) N#4 K},
2004 ELL MSA4 (X} MH86) 1 KF6-304 (X
1-YM86) Itk itikse, 564 At AT 4k 27 ok
AU R A, 25 R AR KT R 2 17, A4 1 330 m?,
W2 WES, FENLXAH. R R P



6 31 KR 7755 e crylAc/sck K& PRIt HRORE S A7 FH 222 SR de i) (0] 52 pEAR 1183

XFIROKFE 12 Bk (A7), FL9EE2y o 2 m, AR AT
F i RARTHEAE 2, KR .
1.2 HEEEBS5KEEEH

KR e, BERR, N AR, FREEN 16~
17 cm (HEIEE) X20 cm (AT[AJEE) . 2002 T 6 H
20 H4FFp, Bk 25 d, 7 H 14 HB3k. 9 H 13 Hif
B, 9 H 18 HFFH, 10 H 24 HEAMIK, 10 A 25
Huc#l. 2003 45T 6 J1 12 H¥%R, 7 J1 12 HEEH,
Pt 30 do 9 A5 HEAEL. 9 A 12 HFFRE. 10 A 25
Huc#l. 2004 4576 H 8 HHEF, 7 H 11 HEIKR, B
#34d. 9 H2 HipAE. 9 9 H55A. 10 A 14 Hik
FIHA, 10 A 15 HileH.

1.3 PAEHZE

1.3.1 WA REG=O A 7ERS AT AT 2k
BRIEBEM LR B R BT 100 R, 2 i kR &
A= ORIR A 7 O, VAT SRR R AR AT BN AL
1.3.2 SOPFE QRS 27 KR F e g )3 K 3
BHEE KBRS 2 i, TR aERE 2
ON TR R B il 14 28, 42, 56. 70,
1 84d) P 1k QEVE L #5 B S I g A
Xof F 2R HLATEEORE, RERETR 20 MOKARE, AR A 100
Mo AZEILA 6 k. FE 5T 80%IMIT R RIS,
[l s B TS ST .

76 2 # 3 AEMIRI H A KA S H L TR
G, RRAR IR AR AR m, X TR
WM, ASCR LA W RES REF —IF . T
e e R P AR ARG, ASSCITHR ARG HH I 2 5
W HE A . 2002 AR ZIALHG . BRI, Ol
i, PR JSBERI (Erythroneura maculifrons) 55 1133
¥ (Thaia rubiginosa) , 2003 5 2004 4 #4045
SRR 5 F e
1.3.3 SPREECR AR IHA 2002 T KRER
55 43, 50 K, 43l #r 20, 50 A MSA. MSB 5
MH86 F&, JFEEiT AR (4hHy) HORAE
B, WHEARAE, bRAMRER G R . F g
KAEW, LA ECN T E AR AR, SRAE I A 5 U7k [
1.3.2.

1.4 BESGITS 20

AR ETE CE R # CERE, (Rl
REAT A R ER AP SR R AR E s (Rl
BB 58 A DD HEAT 0 2 4 N=log
(n+1) , W bRAEZE 5800t gow 2, Hodn
h A A IR S O o P s A 3 TR Excel 2000

5 SPSS 11.00 Version S il A4k 1 b 52 5%
2 FER59H

2.1 WEYEAEHENTMN

2,11 FREIDORE CEG7 IR R 2002 4F 5 2003
RS2 R BT, MSA. MSB. 21S/MSB 5 11-32A/MSB
PR BA RS QRN RR R IC T & AT, MSA 5
MSB i b (1) BN I 10 B MHB6 B, T
21S/MSB 5 11-32A/MSB #7117 51 5 ) 73 o1l s A1
TG 11-Y2186 L5 11-YM86 it 1 o {H 556 410 bk
F 755 . 2004 TSGR B, MSAL BT 1717 SR |
BERR P SR BRI T X MH86, KF6-304 A1)
TN R R S RERR T O IR 0N AIS 0 R 11-YMB6, MSA4
KF6-304 #ifi 1A= BN a3 WK T eI i (&
1 o {HFR 1 MEEEE/R, 2004 454 100 PRRR (1)
[ S (i

2.1.2 AW CABCER ISR MSA £
BT 14, 28, 42, 56 K UKREAEKKEE RS+
W) . MSBEM ARG 14, 28 K OKFEAEKFTIND |
A1 CEBEEIIETX I MH86; MSA 7ER AR )5 &
70, 84 K OKBEAKKEREINZE A . MSB
ERIRJEE 42, 56, 70, 84 d COKFEAEK K FMHIN
BRI A B RS ST MH86,
MY LREEER (K1, 1.

EKFEAE KA i, 21SIMSB (15 K g
TR 1-Y2186, 7 5 TR R U U W AR 6
11-Y2186, fHGLH & 2 5. fE/AKBAEK PR,
[1-32A/MSB 115 CEEH Sy T0 R ek Rg A
JE I (ARG 2R 70 KD S RAR T 11-YM86 (]
1, 4 .

Bk E KRG AE K0 5 0 2 R 1 A B
MSA4 L KF6-304 175 Kmldy B 5 my T e AT ont
MHB86 15 11-YM86 7}, H A& il Al s MSA4 5
KF6-304 [ K a1 BRSAR TX I, (A
HFHEZES (F1, ).

FEAE LI P EE 2 HT 7R, MSALMSB. MSA4,
21S/MSB. I1-32A/MSB }; KF6-304 F& H #1115 € &%
S TR T eI I, (R e R E E R (R
2) o H¥% crylAclsck FEDEHT HU KRG R H A A8 Feon) HE 42
EROARK R A LR B .

2.1.3 X CEBE R RS KA K
BRGSO, 8 CEP RS AR AR, R A
i, MRV AN B . B MSAL MSA4 5



1184 s & R ¥ 40 %

E MSA
W MSB
O MHS86
28 42 56 70 84
25¢
W 215/MSB
S0l O 1-y2186
0O 11-32A/MSB

B 11-YM86

log (n+1)

25 ¢ W MSA4
I O MHS6
20}
O KF6-304

B 11-YM86

14 28 42 56 70 84
F Ak IS A 4L Days after transplantation

B 1 HERHBEKENAE CEKENEZSHEE
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Table 1 Comparing with number of oviposition scar and fecundity of S. furcifera and N. lugens (Mean + SE)

6 Year B R 7 ORI E Rk ILLE=TE7S iy BIBR A (%)
Rice lines No. of ovipositing trail per seedling No. of eggs per seedling % of seedlings having eggs

2002 MSA 0.5440.09 5.08+0.84 30
MH86 0.474+0.05 3.90£0.50 47
Pmsa-mHss 0.329 0.082 -
MSB 0.5440.08 3.93£0.54 39
MH86 0.474+0.05 3.90£0.50 47
PmsB-MHss 0.210 0.935 -

2003 21S/MSB 0.314+0.05 0.82+£0.26 14
11-Y2186 0.2440.05 1.061+0.28 16
P21s/MsB-11-Y2186 0.088 0.224 -
11-32A/MSB 0.374+0.05 1.021+0.34 13
11-YM86 0.514+0.05 1.23+0.35 16
Pi1-32a/mMsB- 11-Ymss 0.061 0.683 -

2004 MSA4 0.284+0.06 0.22+£0.11 5
MH86 0.69+0.12 0.93£0.29 12
Pmsad-MHss 0.000 0.018 -
KF6-304 0.5440.20 0.22+£0.11 11
11-YM86 0.95+0.17 0.93£0.29 21
PkF6-304-11-Ymss 0.097 0.018 -

*2 ALTEHE. S XASHEEBENERKAZELLR (log (n+1) /100 AFE)

(Mean+SE) (df=5)

Table 2 Comparison among densites of S. furcifera and N. lugens and leafhoppers[ (log(n+1) / 100 hills of rice] in whole period of

rice growing(Mean = SE)(df=5)

Ay GEES G (oA TREA R KA I
Year Rice line S. furcifera N. lugens Nymph of planthopper Total planthopper Leafhopper
2002 MSA 1.56+0.21 1.8940.28 2.154+0.41 2.40+0.21 1.824+0.14
MH86 1.61+0.21 1.87+0.31 2.171+0.25 2.401+0.20 1.6940.11
Pmsa-MHss 0.439 0.432 0.246 0.932 0.110
MSB 1.57+0.17 1.964+0.33 2.081+0.40 2.394+0.22 1.724+0.13
MH86 1.61+0.21 1.87+0.31 2.171+0.25 2.401+0.20 1.6940.11
Pmse-MHss 0.885 0.845 0.171 0.986 0.782
2003 21S/MSB 1.6240.17 1.774+0.28 2.961+0.53 3.184+0.28 1.3610.16
11-Y2186 1.5440.32 1.684+0.34 1.98+0.49 2.25+0.40 0.26+0.13
Pa1smsB-11-v2186 0.162 0.291 0.926 0.237 0.025
11-32A/MSB 1.861+0.44 1.77+0.40 2.961+0.53 3.184+0.28 1.36+0.16
11-YM86 1.774+0.25 1.9940.26 2.051+0.52 2.424+0.30 0.73£0.25
P||.32A/MSB.||.YM86 0555 0469 0317 0974 0048
2004 MSA4 2.021+0.26 3.124+0.49 2.24+0.31 3.201+0.39 1.46+0.21
MH86 1.8040.25 2.841+0.55 2.751+0.38 3.124+0.40 1.284+0.15
Pmsaa-mrss 0.125 0.920 0.652 0.653 0.220
KF6-304 2.07+0.29 2.89+0.49 1.75+0.22 2.981+0.34 1.2940.15
11-YM86 1.68+0.12 2.73+0.56 2.25+0.47 2.881+0.38 1.244+0.32
PKF6-304-II-YM86 0.670 0.873 0.914 0.967 0.267
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Table 3 Comparison with densities of P. oryzae in paddy fields (Mean=+SE)

BARE K E SZIGXT Test pair SZEG N Test pair
. i H Items
Days after transplantation MSA MH86 PMsA-MHES MSB MH86 PisB-MH8s
43 LAY 0.1540.08 0.35+0.13 0.163 0.751+0.20 0.35+0.13 0.134
No. of pupae per cluster
BB 0.50+0.22 2.40+0.56 0.003 2.90+0.86 2.40+0.56 0.680
No. of shallot per cluster
WRAH 3.92+1.71 14.65+3.50 0.006 13.75+3.83 14.65+3.50 0.882
% of shallot tracts rate
PrA M 30 65 - 70 65
% of clusters with shallot tracts
i Hupk 15 30 - 50 30
% of clusters with P. oryzae
50 LTEAUL7S 0 0 1.000 0 0 1.000
No. of pupae per cluster
RSB 2.46+0.38 2.70+0.39 0.653 1.54+0.25 2.70+0.39 0.017
No. of shallot per cluster
WRAH 14.41+2.11 18.95+2.53 0.160 9.88+1.58 18.95+2.53 0.005
% of shallot tracts rate
bRk 72 72 64 72
% of clusters with shallot tracts
figiaty =3 0 0 0 0

% of clusters with P. oryzae
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HAERKRERAWSEY, & crylAb+erylAc 244
B K actin | )L Bt KFE4iA R RT AR
TT9-3 5 TT9-4, AMUAL 51 H R AREE AR [H3# H
F AR A ECR T BT, RO E AT 1K
AR,

AWFFLEN, B MSA4 5 KF6-304 F8 111 &
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2 40 &

O R s T, R B A R M AR
GIECE AR K. MSA. MSB. 21S/MSB. 11-32A/MSB
X R EE U R . EARAE I ) Bh A AN )
HEELR P UK AR R A KA X P
RS R e R — e 1 25 5, (RS SN
SPRLLE, WA . AR 45 b,
crylAc/sck XKL DS HT UK RE 5 R AR ¢ mOK & AR VB e
RN X5 Bernal 261, filfgmagel ket
Wt 45 AL, B 21S/MSB. 11-32A/MSB i 2 Bl
8 e ) e AR A, E IR T R R A TR SE B
PR RS, MSA. MSB. MSA4 b KF6-304 %
A 5| R A ) W AR A, EL A R R
VERTREBE /1N, PR ATT 5 | R i i 26 PR 0 AR /N
TEBCAICEIRT, MSA 5 MSB A 190627y B L &
R, XA R T e i ) o R s BE Y
B, AN EmKRERA RS, (RS L5,
JRFERRISON N —AUKTB G HRR A, WA RE— 1
W9 MSA 5 MSB 75 /KR A K ST RIS 1w 1)
bk, BEmCD BRI, BRI, DRITE R
IKFELEF= T MSA 1 MSB /N2 il i Rl 1) 16 55

ANV R DRI K R 28 1 ) 1) ) 285 1R A B 37 2 i
4 ek 2 ek > SRR A R AR T U R AR,
AME I B A T NE 3 5 5, XA A7 AR AUR:
I AN B A — R R RS T . AT
SEFUE I, RS FH AR [ 1 52 A4 K A8 S5 N AR ] 1)
AMIGEEIR, SRR SO0 A ESERR AR I S A AT 2 5
KIEUL T HIEREYES 2 IR e 5 &
P,

4 ZEig

4.1 %% crylAc /sck XK BLHUKTE MSA. MSB.

MSA4 K ZeAsFE 21S/IMSB. 11-32A/MSB 5 KF6-304
A BRI AR KR AR W 2 BT

4.2 G NAHTFSMNIEEE DR AN [ KRR AR 2200] DG B 4
P /K8 AU AR I R 328 SRR AP E— e I 22
Sty FIERMED A 2 AP T AT AN R AT

Bl : AR RARKZ 2000 B A MM, HX R A
FEARFE I B6 | R, 4RS!
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