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Impact evaluation of transgenic cryl Ab japonica rice on the diversity of
intestinal microbial community in the brown planthopper,
Nilaparvata lugens using Biolog-Eco method

Gao Xiuyun' Tian Junce' Chen Yang' Hu Cui' Peng Yufa® Ye Gongyin'”

(1. Institute of Insect Sciences, Zhejiang University, Hangzhou 310029, Zhejiang Province, China; 2. Institute

of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: The diversity of intestinal microbial community in the brown planthopper, Nilaparvata lugens
fed on transgenic cryl Ab rice (KMD1 and KMD2) or non-transgenic control ( Xiushui 11) was compared
using Biolog-Eco method to define the impacts of transgenic crylAb rice on the diversity of intestinal mi-
crobial community in the planthopper. Laboratory results showed that the diversity indexes including
Shannon index, Simpson index and MclIntosh index of the intestinal microbial community in the brown pl-
anthoppers fed on KMD1 and KMD2 for either of one, three or five generations were not significantly dif-
ferent from those fed on the control. In contrast, the average well color development (AWCD) of the in-
testinal microbial community in the brown planthoppers fed on KMD1 was markedly higher than that fed
on either KMD2 or the control. As to the field test, the result was almost the same as that of the laborato-
ry tests. In conclusion, it is suggested that impacts of both KMD1 and KMD2 on the diversity of the intes-
tinal microbial community of non-target insect pest, Nilaparvata lugens were not significantly negative.

Key words: Biolog-Eco method; transgenic crylAb rice; Nilaparvata lugens; intestinal microorganism;

diversity

20 th£2 90 AEALLLK, A bl K R ey SRS (BuKRR) FhBELM &R Hrh 3R EH 4 B
&, E N AMRARTT I I 3RS T — 2o HT i sE Bt KRR O 2 A P M 0 B B, R R

BT A - K E A SIS R R <9737 TR (2007CB109202 ) , F 5K [ 48B3 5545 (30671377)
VEERN BB, 20,1984 -4 Ao A WF5 7 o] NS SERVEY A 52 2T, email ; sdau. gxy@ 163. com
s BIHAEE (Author for correspondence) , email; chu@ zju. edu. en; Y5OAG H . 2008 —04 -03



328 PN/ S A= 35 %

FHFTR Y R — 223 B K R X R AR
Tl WA S A W A R R e ik PR RS BEAR T
PivES AR S B % v ) A 4kt fE T AS )
FEERPER T IE . W0 SRR AR 3 dU m i IP AN, 2
SETE T XA Y 5 AR A E R R R i
HARN B e B, bR
A KB BR TSRS ME L K@ AR K e #e 2
KHNE ¥ Apis mellifera ,AEXE Bombus terrestris FIRE 1%
Osmia bicornis it 20 45T A6, M Z X R
SN B A OC T Bt KR AESE . it
YEEFIHE T2 0 T AR PRE e A Uy i vk 24
PERFSE BY Biolog-Eco J5¥E" 7" mt Bt /K A H AR
bR E B KE Nilaparvata lugens f B U4 ¥ )52
Wi T FEAIFSE , LAEREH Bt /K R 75 23 X8 AR N 17 1 1ol
AW P S Z AR AR 5 e Sl A TN B K
FEAESZEEREFEES%

1 #REFE

1.1 itk

3 Br KRG AL T R ACH 2 N EERS 464 i
%, B KMD1 F1 KMD2, iX 2 45 R PEF 2 ST
(1) R, FRFEALER , S5 A eryl Ab FR 1 E K Ubiquitin
Je s BE R AR B L R R AR LR S K 11,
BRI R A TR = N 1 T29 30 H i
RSk, AAE 2 N
1.2 ERNKE

MR AR FOHE R BV A 206 % AR 22 3K R
Yol 5 BB 32 ) SCge R e, 20 0 B IR 29
60 KM KMD1 KMD2 fiF7K 11 EFEEELNFH
HE NG SR, IR R . 28 °C DEJEI (A -
)14 h: 10 h JGHREE 3500 ~4 000 Ix, ¥, 4>
FEE1.3.5 REAHLICRIAE 72 b J5 04 8 R 1
Wi A= 53
1.3 HiEHNtLE

FEWIL R 2F L g R e — H iz & 3 A4~/
X, 4% /NX 4 5] F 2007 45 7 H 25 H B i
KMD1 . KMD2 A% B8 75 7K 11 ( Xiushui 11) , H ip X}
M T2 A Bt KBRS R /DX ], /NXTH A 333.3
m® /NX A 1.5 m B PR ES g, AR AR
IR F AR (AR HEAT T e 22 R 25, FEM &
AU R 9 J,430F 10 .20 F130 H AAS/INXCRAE
iy CEUERL AL, BN BEAL 3 s R B AR
HU50 Sk 0 R b7 8 AR ks

1.4 BUEELS Biolog #&ill

REHLIBCHIE 72 h J5 RMERG R 50 Sk, B - 20 C
MG IRAE , 75 % KGRI FE 3 min, FHH] 0. 8% AR B
EAKEVE . TCEARE T s B imiE, LLo. 8% A=
HEER KT VE MCE R 1.5 mL 20 8 19 Eppendorf £
L0, 8% A BRER K 200 wL, BFEE 55, E 45
£ 5 mL, )5, IMHEEF Biolog-Eco #F# ( Biolog
Inc. , Hayward, CA) I, &:fL 120 pL, BHE—4HR (
53 ANEA) K Biolog HUE T 30 CHIRAN 5 IR,
4 h J7i FH Biolog B4 ( Biolog, Inc. , Hayward, CA)
TR, WK BB AW AR, 2 J5 BB 24 h 32880 1
W HESET K, HARS R Classen ' 7k,
1.5 HiRGtit o

o 3 A W AT T P AL T H 0 A8 AR
AWCD (average well color development) 27~ , i85 Jr
ETR

AWCD = [ ) (A -Ay) /31

Horpr: A SRS BRIEFL 590 nm A WO BE 82
750 nm T BYIOGIEAE ; A o A BRSLAY IO EE (R,
FIH AR TR 96 h BRI , T3 HBUE Wi
P& ZFEPERY) Shannon 84X (H') \Simpson 8% (1/D)
H1 McIntosh 644 (U) . 8 J71%:2 8 Magurran' ™' ;

H =- Y P -InP,
ni(”i -1)
D=2 NN - 1)

u=., Z n’
Forbro Py S i FL BRI IR -5 A1 AROAR X 1
JCAE G HE R s n, S22 FLAYHXS OB ; V 2 AH
XFWOGIE A,
BAE MR DPS 8. 50 RIS b pF
AT

2 BEREHMH

2.1 B}EFEREDF AR B F4SE

E NG, Bt K i R KMD1  KMD2 D K %)
R HE s e g A ) D ik D £ A AR A
AWCD B35 5 i (] 2 4 522 70 18 R 1) i 4, Horp
72 h B KRCRGE IR B TR 2R A Ak
W% 5 ARBYSEFAT 0, DL KMDL h £ 94 R EU
Y AWCD B S5 T 2L KMD2 FUG FE A £, 1 B
HC i T8 A W ) e U 1 B 7 R X B R A L



4 3 18175 5 55 : Biolog-Eco KK cryl Ab MEAREXTAE CEU I (82 W) ZREENY 5 329

LU0 KMD2 A 1.3 Rt CEUmE MY
AWCD 7ER7 5% 72 h J5 B AR T LU B8 Sy, 1 i
FIFHBRIR A BE AT ES (B 1)

H (A 4% b, Bt K A5l & KMD1 , KMD2 K& %f
W LI AR ) AWCD 4 85 35 I ] K 528 3

BRI 5E NI R, ZE 3 WA
SEATAL, DL KMDL & CEGIE RE Y AWCD
WA T LA KMD2 XS BE R £ T KMD2G 5 % R
HESARE(E?2),

1.0 1.0 1.0
T #—14% 1" generation 5 =48 3" generation P FAL 5" generation
o 08 | 0.8 0.8
a
@] L L
% 0.6 0.6 0.6
3
N 04 - 0.4 04 |
% —o— KMDI
B 02 —e— KMD2 0.2 02 -
i —0— Xiushuill
U.U 1 L | ' 1 J U.U J (}‘() 1 L 1 L L

4 24 48 72 96 120144 168

4 24 48 72 96 120144168

4 24 48 72 96 120144168

BRI [E] Incubation time (h)
1 Bt KTFHR FERNESAFRE CEANFAHREEBEREDEZR AWCD T sk

Fig. 1 Average well color development (AWCD) variations curve of the intestinal microbial community of the brown

planthopper, Nilaparvata lugens reared with Bt rice (KMD1 and KMD2) and its non-transgenic

control (Xiushui 11) for various generations under laboratory conditions
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Fig.2 Average well color development (AWCD) variations curve of the intestinal microbial community of the brown

planthopper, Nilaparvata lugens in Bt (KMDI and KMD2 ) and control (Xiushui 11) rice paddy fields
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Table 1 Diversity indices of the intestinal microbial community of the brown planthopper, Nilaparvata
lugens reared with Bt rice (KMDI and KMD2) and its non-transgenic control
(Xiushui 11) for various generations under laboratory conditions
AL e ZHEPEFEEL Diversity indices
Generation Genotype Shannon index Simpson index Mclntosh index
1R KMD1 2.789 +0.113 a 54.951 £19.108 a 4.593 £0.747 abA
First KMD2 2.589 +0.187 a 84.462 +11.681 a 2.984 +1.105 abA
Xiushui 11 2.928 £0.295 a 129.691 £114.942 a 3.603 £3.078 abA
3R KMD1 2.849£0.142 a 54.085 +11.660 a 5.756 £1.502 aA
Third KMD2 2.418 £0.804 a 124.307 £133.412 a 3.485 +1.800 abA
Xiushui 11 2.639£0.399 a 95.441 +43.752 a 4.282 +1.653 abA
SR KMD1 2.988 £0.241 a 132.544 +117.518 a 5.407 £0.984 abA
Fifth KMD2 2.582 +0.766 a 36.893 £16.107 a 3.518 £1.286 abA
Xiushui 11 2.954+£0.339 a 39.713 £24.398 a 2.209 +1.979 bA

TE RPBIE A TPIIME « brifii2s, RS E—K /NG R EAR R 22 573 I R B W3 (P <0.01) F1i2 3 (P <0.05) 7K ( Dun-
can [CHEMZELE LK), %2 [F, Note: The data showed in the table were means + standard deviation. Means followed by the same up-

percase and lowercase letter in the same vertical row are not significantly different at P <0.01 and P <0.05, respectively, by Duncan’s multi-

ple rang test. The same for Table 2.

®2 Bt KREMMRBREAT B CEREMENENSHEEERS T
Table 2 Diversity indices of the intestinal microbial community of the brown planthopper, Nilaparvata

lugens in Bt (KMDI and KMD2 ) and control (Xiushui 11) rice paddy fields

ZHEPEFEEL Diversity indices

BRI (H - H) PR
Sampled date (month-day) Genotype Shannon index Simpson index MeIntosh index
9-10 KMDI 3.055+0.071 a 42.728 +3.046 a 6.027 £0.529 a
KMD2 2.807 £0. 144 a 73.933 +27.811 a 5.977£0.919 a
Xiushui 11 2.534£0.622 a 36.377 +13.582 a 5.220+1.719 a
9-20 KMDI 3.155+0.271 a 40.426 +4.020 a 6.226 £0.544 a
KMD2 2.921+0.168 a 70. 678 +27.566 a 6.022+1.214 a
Xiushui 11 2.614£0.322 a 34.868 +14.784 a 5.622+1.728 a
9-30 KMDI 3.068 £0.056 a 42.899 +3.604 a 6.122£0.548 a
KMD2 2.860 £0. 144 a 72.411 +28.548 a 5.862+1.028 a
Xiushui 11 2.628 £0.544 a 35.766 +16.004 a 5.834+1.821 a
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