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Impact of transgenic indica rice with a fused gene of cry1Ab/crylAc on the rice

paddy arthropod community
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Abstract: The community of arthropods in rice paddy was divided on the basis of nutritional relationships into five
guilds, i. e., phytophages, parasitoids, predators, detritivores and others, and the effects of two indica lines (TT9-3
and TT9-4) of transgenic Bacillus thuringiensis vice (Bt rice) with a fused gene of eryl1A4b/crylAe on this community
were investigated and evaluated in terms of guild dominance. family composition and dominance- as well as the usual in-
dices, at four locations for two years. The control community was that of an untransformed (IR727 rice crop. Significant
differences in the dominance of some superior families in phytophagous. parasitoid and detritivorous guilds were found be-
tween Bt tice plots and the control. For example. the dominance of the Braconidae and Ichneumonidae in Bt tice plots
was sometimes markedly lower than in the control. In most cases: however, there were no significant differences in guild
dominance. family composition and deminance or common community indices such as species richness, Shannon- Wiener
diversity index- evenness index and dominance index. The temporal dynamics of Bt rice plots and the control were also
similar. Meanwhile; most of the dissimilarities between phytophagous sub-communities, parasitoid sub-communities.
predator sub-communities and arthropod communities as a whole in Bt rice plots and the control were apparently low. It
was apparent that planting of Bt rice generally did not have any marked negative effect on the rice paddy arthroped com-
munity.
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Table 1 Guild dominance { % in the arthropod commmmity of Bt (TT9-3 and TT9-4)and control rice plots

B | Hangzhou | UM 1| Hangzhou ||
A Year IHEEE Guild

T19-3 TT9-4 CK TT9-3 TT9-4 CK

& 2E phyiophages 55.96 62.96 56.25 30.77 38.03 35.80

B2 parasitoids 1.52 0.87 2.00 6.49 6.28 7.23

2000 15 2 predatars 25.89 21.13 21.88 14.72 18.39 16.58
[ 2E dewitivores 3.89 2.71 2.61 5.81 5.74 8.64

HE others 12.74 12.32 17.27 33.21 31.57 31.57

& 2E phyiophages 54.27 55.00 53.13 50.21 47.41 43.62

B2 parasitoids 2.30 2.18 2.49 8.11 6.08 .38

2001 15 2 predatars 15.66 15.01 16.05 31.76 2967 27.45
J& & 2E dewritivores 10.75 11.02 14.20 4.97 7.65 9.81

HE others 17.02 16.11 14.00 7.40 7.26 5.73
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Fig. 1 Family composition of the phytophagous arthropod guild and their relative dominance in
Br (TT9-3 and TT9-4) and control rice plots ( Hangzhou | )

A: 2000; B: 2001.

#, xx R TIO3 B TI04 EXMESSHEREE (P<0.05) MHEE (P<0.01) KF (f R,

B2-4F. =,

# % Showing significant differences between TT9-3 or TT9-4 and the control at P < 0.05 and

P <0.01, respectively (* test). The same for Figs. 2-4.
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Fig. 2 Family composition of the parasitoid arthropod guild and their relative
dominance in Br CTT9-3 and TT9-4 and control (Hangzhou | ) 1ice plots
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Fig. 3 Family composition of the parasitoid arthropod guild and their relative
dominance in Bt (TT9-3 and TT9-4) and control { Hangzhou | ) rice plots
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Fig. 4 Family compoesition of the detritivore {left) and other Cright) arthropod guild and their relative
dominance in Br CTT9-3 and TT9-4 and control (Hangzhou | ) 1ice plots

=2 BtKEHSMEEAZET IR NEER R HA S E 5 R ES(D E) Kolmogorov-Smirnov 136 )
Table 2 Differences in the family composition of arthropod guilds and their dominance distributions between
Bt (TT9-3 and TT9-4) and control rice plots ( D value. Kolmogorov-Smirnov test)

2000 2001
ThEeH| Guild FAL | Hangzhou | FLAN | Hangzhou ]| FUM | Hangzhou | FUAL Il Hangzhou |l
TT9-3 TT9-4 TTY-3 TI94 TT9-3 TTo-4 TT9-3 TTo-4
TER R phytophages D200%* 0.163%* 0.047 0.034 0.033 0.1 0.105* 0.03
FAEE parasitoids 0.128 0.185 0.152 0.038 0.118 0.112 0.129 0.177
HEE predators 0.029 0.012 0.061 0.052 0.037 0.128* 0.069 0.055
B2 denitivores 0.095 0.121 0.113 0.106 0.227** 0.045 0.252* 0.257%
HE others 0.102 0.165%* 0.117** 0.027 0.001 0.046 0.057 0.108

x5 %x 75 TI0-3 8L TIo4 W EEH ARHA R ERMBEL SR B2 AERHAZEBE (P <0.05) BHBEZEER(F <0.01)  Kolmogorov-Smirnov i #) Showing
significant differences in the family composition of arthropod guilds and their dominance distributions between TT9-3 or TT9-4 and the control at F <0.05 and P < 0.01, respectively.
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#3 pkKEASHEAZET RN SRS E (%O thik
Table 3 Superior family dominance (% ) in arthropod guilds in B¢ (TT9-3 and TT9-4) and control rice plots

e FH 1| Hangzhou Il B Jiande EHE Anj

TI9-3 TI9-4 (K TT9-3 TT9-4 CK TI9-3 CK
EHEF} Delphacidae 17277543 17.45(8.02)  18.23(8.17) 69.62 75.18 70.86 37.59 35.33
M EEF Cicadellidae 48.96(1.93)  38.68(6.95)  42.61(3.17) 8.70 4.532 7.40 27.24 22.22
W5 R [chnenmonidhe 6.98(8.33 15.7100** 3 8.54(13.16) 0* 5.00 11.11 1.19* 10.00
HEF] Braconidae 12,795,360 571 (1.47) 14.63(6.58) 50.00 60.00 50.00 33.33 20.00
S/ R Preromalidae 36.05(12.50)  24.29(16.18)  23.1719.74) o 10.00* 22.22 5.95% 16.67
S EHEFR Ceraploonidae 5.81(4.17 10.00(7.36)  15.85(2.63) 8.33 0* 11.11 33.33 20.00
B #HH Teragnathidae 22.05(8.51)  24.39(10.54)  19.37(10.04) 50.46 48.23 56.11 44.65 43.12
REF Lycosidae 6.67023.05)  6.34(28.61)  5.76(26.51) 8.98 10.57 8.20 3.75 4.17
W& Linyphiidae 8.7201.77) 14.15(2.71)  16.23(2.08) 29.26 30.74 24.44 22.83 36.41
BEBE AR Tomoceridae 19.48* (61,700 18.75(67.90)  8.16(44.94) 5.04 11.34* 2.12 46.95 54.20
& Bk A F Sminthuridae 0010.63) 1.3604.94) 2.0402.24) 73.38 63.92 86.17 42,727 23.66
EFF Cemtopogonidae 58.44017.02% ) 67.19(9.88%* ) 76.53(34.83) 13.67 17.53 10.11 g.45* 19.08
TR Culicidae 53.63(55.71)  44.60070.130  41.94(59.62) 19.14 21.42 23.69 30.40 17.57
P F Chionomidae 42 05(38.57)  53.41(24.68)  54.17(40.38) 80.86 78.47 76.25 69.60 82.42

TEHUME I T SFIES AR 78] F 2000 #2001 FHIMELS £ . The data and those in brackets for Hangzhou || were obtained from investigations in 2000 and 2001, re-
spectively. =, *= 7 T9-3 2% T4 SHE 2 FEF S AEEEP<0.05) REEFEF (P <0.01) (2HH ) Showing significant differences between TT9-3 or TI9 -4 and
the control at P <{0.05 and P < 0.01; respectively (XZ test).
=4 BKEEHSWMEAzBTESHETESHNIEE
it Be KR EB G B B, Table 4 Main indices of arthropod community diversity in

B3 (1) Bray-Curtis PR 284 T B ARG H 5% B Bt (TT9-3 and TT9-4) and control rice plots
22 A ERES B, ANTEATN BTSSRI (3R 5). F 2g B Hagon | FLALIL Hangzbon I

AR, T3 A5 T4 M2 Ay, 0w De TS B4 K RS T4 K
mEARERTAT REresmenze T 5 L D 5 L L
Bray-Curtis P8 B 3 30227 0.13. 0.32. 0.14 M R :
0.09. E?*%Eﬂﬁﬁ%%ﬁiiﬁ%fbmiﬂﬁpﬁﬁ7ﬁ% I 0.10 0.14 0.12 0.10 0.09 0.09
ST SEEEREG R, BA—MIEEET . s s s v w  w

J .69 0.63 .66 0.70 0.74 0.73

T B KA SH A 8] R R B B E AR B 3.8 256 363 AdE 445 48
HRBRE, PRI SR BEE— S EE LR I om0 o0& 076 076 079
FERZE TH, £ 015 0l 017 01l 009 0.9

£S5 BrKERASYEREZETERYEER Bray-Curtis BEE R3]
Table 5 Bray-Curtis distance indices between arthropod commmunities in B¢ ( TT9-3 and TT9-4) and control rice plots

BB /BELD B | Hangzhou | B Hangzhou ||
Sub-community/ 2000 2001 2000 2001
community type A B C A B C A B C A B C
&3 phytophages 0.32 0.20 0.18 0.14 0.4 0.15 0.17 0.10 0.22 0.13 0.15  0.16
S parasitoids 0.39 0.62 0.36 0.24 0.23 0.27 0.18 0.16 0.21 0.22 036 0.27
HHE predators 0.14 0.10 0.16 0.19 0.20 0.23 0.22 0.20 0.22 0.18 021 0.21
T BN arthwopods 0.25 0.18 0.16 0.17 0.10 0.19 0.17 0.11 0.18 0.17 020 0.20

A« B TI9-3. TT94 MR ELBE SRS HEEBOLE, CF T19-3 5 T4 B THEXHEMLE. A, B indcate the sub-communities or communities of TT9-3 and
TT9-4 in commparison with those of the control, respectively. C indicates comparizon between the sub-commmmnities or communities of TT9-3 and those of TT94.



464 B R Adcta Entomologica Sinica 46

3 Wi

REMB T ENEESEREE, BF
WERAEIFE, EfFR s EE o h A~
FIRTIREE], FFRIESEERITEER g f A S A
14, BRI R A B FIER 25 /) TSR 40,  ANRIZEEEE] )
REEMEMT GRFT 5, 1998). Eith, X H
IR G SR E B, B A EES R
S goT okl BED BUARTE T T
ERAF A AT GRBT %, 1998; Heong
et al .» 1991; Schoenly et al .- 19980 A, AITE
ZHATA LR ER FEBHET IR E 7R
Wards AThEedl, AAERE. FHAEZ. Hif.
a8, DU T B KTEFG H AR
WA TR SRR R R R A R R,
PR Be KRGS G BV R sh M B 75 B0

s FY, REEed. SFEENEERR
A A SRR AL FETE B KAEH 50 HEZ
HAMARERNEEEZR, (2 B AKHEHSX
Mz A& hee A RAEE . Dhet A PR A R R AR #
E. BESH (WM EEE. Shannon-Wiener % £
Wres A S iR MBS HIEED FARE
FATERZBHATEATLHEER: p KEES
MM AME . T, HagnEs
TRESHBER S MR, M HBNT
B KB H TR S R Tt A A p S e &
ATHIEHAmMER. LRETJRSEETD B K
MR FEAR S RN R A RO Rt B S il e 2R R
A LiEe A R E BRI IE AR E B WA
RBE, HIERUS I B EA K. i, HEHS
RELERRN, AT EE H A sl Al B
BN 0~4.07%, WBRRAEHR 0.56% ~8.19%,
e R Ok BRI I M RS AN 8179 ~
70.93% 3.17% ~ 63.44% . IERGAIG, B JKFEH
BoEFEEREREERENERERREZL
WM E R B RV EEE BE RS
BV D LA FT R AN ERFE 3R I T A R T H o) A
AR EEATHE N AEM. X5 B 1§
WEREARE. FEAANRHTHEFHEER, N5
OV ER EB R AN IR R AR E (B
SARMEER, 20000 FRAF. &EGXMERH
JARTTRES B A5 A0 B KRGS LR E R R AR
mMEEA—FX, AT g B5FFEEEHNEM

o, SETARYT Aphis gossypii~ EV¥D BN Trialeurodes
vaporariorum~ T8 " B8 Empoasca biguttula « 1% B ¥
Lygus lucorum ~ i 8 5 Thrips tabaci N SRAP I Ter-
ranychus cinnabrinus % B TR IEFAFS EREH EM
ECESAMERI, 1998, 20000, H{E15IXLE
SEMREWERAER LT (ERNMEE
R, 20000: T Be KA (TT9-3 A TT9-4) B 2000 F
FERM & T B TT9-3 EA SR ARSI BT )
B EINEAEREIE S, AR R TE RS
FIAE BMHE R A RERL, BRENEFH
WEH CIFBEREM#ER ST E RS L EEN
ZEA UEWAE, 20020, EFXTREMENIEE
AEPEHBRFEN. £TALERETR B KiE
EPR S IR A RO A T B ARG, SRR
ERA AR ERIm AR 2 RAMER, IR —TF
T3 R HFEA S B R PM G AL aL e
Be KR, T B ACKS 3% 88 AL 1 G 35 A AF M
7 75 T AN 2 ATL BN A X e B o B R A AR
MAELA BRI A . i, B B KRR AR F &
MERERANER A TRESHE T EHRTHE,
MEFATCAE THF5, HiEH g KENRERF R
HREMEEIAER (Ye er al.» 2001b)-

R pr KAEH S AR, FAEBIIR
A RHA R L A S IR 2 A LA 249
Z5, BEMAHRHNEE., B, &N 5E 4
R AEBEENEANEHEER, E2REE
T, X5 g 18 (E&RMEEE, 20000
Bt BK (Obrycki et ol.» 20010 331 5 R85
Helicoverpa armigera EXKRYE Ostrinia nubilalis BI85 £
bR ROR D B R, RIREET e ARE
B IS REIRAESLER, SRR T
FHEMTMET 2. WA B AFYX AR F B
HERAHEAFTHNHFERLAREM. 2308
—EREE RRERBR B AKAER LB A R G
fERT, EFEEEAR S B o BT e 34 B9 P AR e,
IRFERME B KRG HAF LG 2w, hAREE
FIEAFE BF LA E RN AR B, B
GRS R SR S A KR RS e i 227 AN
HEXRE BHFEROMBIPEA T EERET
R EEh & AR E — PR AT

fAh, ERRUTR, RFREEYZEEH
R RIR /N K TEARARRT B, PTBE S H IR
T AL § B AR R e, AT
VRIS, BB ET AR EIR, DRIESEEA
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