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Effects of transgenic Bt ( CryIAb/CrylAc) rice on the population
development of Plodia interpunctella
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Abstract The effect of the transgenic Bt rice CrylAb/ CrylAc gene on the feeding of Plodia interpunciella ( Hiibner) on
stored rice was investigated. Population parameters of P. interpunctella were investigated after adding different ratios
(70% , 50% , 30% , 10% ) of transgenic Bt rice flour into a conventional artificial diet at 30°C and RH75% . The
content of Bt protein in 3" instar larva and the transgenic Bt rice grain was measured using the ELISA method. The results
show that significant mortality of 1™ instar larva was observed 72 h after feeding on Bt rice flour. Larval mortality rates and
development time increased significantly as the content of transgenic Bt rice flour in the artificial diet increased. For
research purposes, 2. 35 pg/g was the optimal sub-lethal dose of Cryl Ab/CrylAc protein for P. interpunctella.
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Table 1  Different ratios of transgenic Bt ( CryIAb/ Cry 1Ac) rice-flour in the artificial diet
LR 283 Ve Hi N2 gy Bt 2443

No. Formula Yeast( % ) Honey (% ) Glycerol(% ) Methyl acetic acid(% ) Wheat flour(% ) Bt rice flour( % )

1 1 15 10 0.05 3.95 70

2 1 15 10 0.05 23.95 50

3 1 15 10 0.05 43.95 30

4 1 15 10 0. 05 63.95 10
1.3.2 #HBtEFRKBEWNINESEMBELETNE  FOWIMLY A 50 K, HIBAG & BEE O, HETA 3%

me A5 ik 8 ARECOT AN TR S0 g A
— MHTRAE T I A B S BE P, A3 3 e A

BN REOCIRIEIRA b, 7 30°C ,75% IR E
NSRRI E 3 NEE, S AN A
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Bt i J&3E Bt, 2B 1 5 L 451 X6 4 HUAE 5 5 i A i
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REWH BT R, ASF & R 4 e
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Table 2 Mortality of 1* instar larvae of Plodia interpunctella fed by different ratio rice-flour in the artificial diet

Kb B[] (g SESin| BET- Mortality ratio( % )

Time Artificial diet 70% * 50% * 309% * 10% *

24 h Bt 15. 14 £ 1. 60abA 21.94 £1.28aA 15.49 £ 1. 41abA 7.94 = 1. 87bA
Non-Bt 9.52 +2.02bA 24.26 +3. 19aA 15.74 +3.42abA 10. 48 +2. 21bA

48 h Bt 35.00 £2.52aA 44.92 +2.78aA 43.85 +5. 66aA 31.47 £1.92aA
Non-Bt 16. 77 +2. 66aB 24.20 £1.72aB 23.33 +6.85aB 27.52 £4.83aA

72 h Bt 71.61 +£2. 06aA 54.75 +1.23abA 48.50 +8. 14bA 29.30 +1.31cA
Non-Bt 27.83 £5.79aB 34.47 £4.51aB 19. 12 £5. 80aB 33.39 £3.94aA

T R B P E(E = ARdEDR (n=3) , [FAT A RN FRER R R — bl Rl R4S & B (] 77 £ 3 35 22 57, P < 0. 05, [A] 1) A
] R FRE R R [F] — A5 b 5 S [ S MR AT AP R 22 5% P <0. 05, = R fe et b iR 1 2 1L

The data in the table are mean + SE( n=3), and followed by different lowercase letters in the same row or by different uppercase

letters in the same column indicate significant difference at 0. 05 level by LSD test, respectively. The data before * are the

precentage of rice flour in the diet.
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(35% ) X LT+ T 1 4%, (HAESHE Bt 2 iy fm gt
R [R) i i A B A 4 BB TR 25 RO AN
FLEAE 48 h 45 REFF-. AH RO 4 U
()5 ATy 5 i 3 25 S (F =28.08,P =0.0001) , H.
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MHEBC TR E 25,7 20% A£47 . FES, Lk
E AR, AR Be 280 X 4l B A7 15 A TE B i
TR (1) o Bt 2845 & 0] BN 23 IR Ak i 2R
KR i 2 B Bt 258 & & i AR, B
FER IR AU R PR B B 2 T, Y Bt
RS BB E 10% i), 5 HAth &4 3E Bt 8819
Tk Ko B 25 S ORI I o
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Fig.1 Population parameters of Plodia interpunctella fed by different ratios of transgenic Bt rice-flour
Bt,nBt 4354 J N T Ak b & A5 e B BERIAR A Byl AR e B FEDIRE A3 , 100 A 07 AR R A M 7 Tl ek o B LU A8
K LR R R R R —SHOR R A R 77 7E B 22 5% P <0.05, F A,

“Bt” and “nBt” means there were transgenic Bt rice and non-transgenic Bt rice flour in the artificial diet, respectively. The

number before “Bt” or “nBt” means ratio of rice-flour in the diet. The different lowercase on the column means significant

difference among different treatments at 0. 05 level by LSD test. The same below.

AN TR BE 75 R T B0 R A B 4 T LA R A
U W A 3 (2 B0 F = 56.14, P <
0.05;F =12.21,P<0.001), 7E& Bt 2885 1k
Hh, BERS A4 5 8 B, BN A R 4y sk E
S B DI S A e v LU B AR R e A L 491
TR M A 3 BB Dy IR 2215 %) 10.8 ds 7E & A
AE B A byt b, W) IE 4 A0 B, BE A R A L

(o3 s, 4y T S R T St B = Y 2 e L A
o5 HE A9 45 R AR A5 2 3 55 ) AR A i ) e
PRI 2R 8] 9.2 d(K 2) o 1Bk CK Bl e T 4%
Brdn R 540 A 2 R AT 22 ORI,
AR HEBIIAE] 30% DL I, i) B P 3 25 S
35 MRS A8 LB 30% I, & Bt 4598 (9 47
LR A 1 s S ] A v T Al B A A R
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B % 21 7# Development time from egg to lavar O I3 Development time from pupa to adult
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a
450 ol

ab

be T
cd

KRB Development time(d)
S
(=)

70% Bt 50% Bt 30% Bt 10% Bt 70% n Bt 50%nBt  30%nBt 10% n Bt CK

B2 AEERERHAREEDEAER R RHH
Fig.2 Development time (from egg to adult) of Plodia interpunctella fed by different

ratios of transgenic Bt rice-flour

2.3 BRARSEB AHFHNERIEHHRE 3], BEE Bt SRR P B LT B, 5% B 7R En

EQSE JEA I R A 2% HUEE R R R, 2 B A RR T
FRAE AR EE (o) REEAIROGIE (y) A3 88 30% B, ) B ) &) Hie mp ) 3% ol 2 1 7 TG 328 1

HEMIZ y = 0.2893x + 0.0118(R* =0.9884) , ik FE A IR & UV o

AR FR A A AR R RS (K 3) . WA

&3 BtRERMEATRARKIESELHPH CrylAb/CrylAc FHEHSE (pg/s)
Table 3 Content of CrylAb/CrylAc insecticidal protein in artificial diet and larvae of Plodia interpunctella( n.g/g)

AMEHEE 70% Bt 4545 50% Bt 53 #3 30% Bt 54} 10% Bt 2345
Content of insecticidal protein 70% Bt rice flour 50% Bt rice flour 30% Bt rice flour 10% Bt rice flour
F=olal
M LK 3.28 2.35 1,41 0.47
Artificial diet
3 A 2.76 +0. 16 0.75 +0. 12 — —

3rd stage larvae
VE o FoR DRk 2% HUE B i AR GE 21 BUKAR I B S5 2R (4. 69 pg/g) SRR 4 % Bk BU2R 113 iy ELISA
TR B BN E Y5, b = 7 SRR R U P (A R i BN

The content of Bt insecticidal protein in the artificial diet are measured with the content of Bt rice grain(4.69 pg/g) ;and the

«

content of Bt in larvae is determined by ELISA kit. “—"means the content of Bt protein is trace.

3 it PR EAT 38 N IR I , SR F T T R A A 22 i T 5L
SR TT i (/NS ,2002) o R, 7E %

FUBR T A He B B NAEY A BT b b & BT BOXTRE B SRR RS BEAT % 2RI, e 4% &
ZRZFHFA G IR R, EFEEIEMEESE AR E B, Bl BB R P AR
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W EL Ht (McGaughey, 1985) , X 5 B E[J B 23 B X Bt
AP A AR M, PR, L RE A pe
N TARVRHEL 7 ) 3%, Feide s A & 4% R H A
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Bt Bt A S RBFR 69 06 LB 3h ML 4 A 5 BE 2Kk BF
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AAEXTNRBL RENE SRR
WoE? RRA'

(1 WREEAA AT A 350002; 2. AALAHMACH A ArRIF2BE A 350002)
i B RSO R LRI TN Plutella xylostella (L. ) X 95 HUNS () 5 391 20 LA (w1 9 R
LG, Fl AR/ N0 3 ey — S IR T]J 02 /N2 il A A 22 D BE LAk g (MFO) i g (EST) A4 BEH Bk S-
FeRE M (GST) 1h PR R SR Al o AIFFEE A W - 220 U Ack JHL I /N S8 A PR e 25l 1 00 12 3% (2 35 s TR 28 4
Ff B, I LBt Ak PR [ B AEE 4 AP T 1 20 T 418 1 o 3o O S UGS/ SR i R it 3R O i 2 Bl LA — 2 1Y
AR SRR T /NI PR Xt G RN A AT, BT 17/ N T S R ) A
REEIR R, RN, AR, SR

Effects of fipronil on detoxifying enzyme activities in Plutella xylostella

XIE Miao'*>  YOU Min-Sheng' **
(1. Institute of Applied Ecology, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. School of Life Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract The short-term physiological responses of the diamondback moth ( DBM) , Plutella xylostella (1. ) to fipronil
were studied by measuring detoxifying enzyme activity in 3rd instar larvae. Significantly higher activity of the detoxifying
enzymes, mixed-function oxidase (MFO) , esterase (EST) and glutathione S-transferase ( GST) was found in DBM larvae
treated with an LCs, value of fipronil compared to the fipronil-free controls. Our results show that fipronil may induce the

activities of these three detoxifying enzymes in susceptible strains of DBM and that increased activity of these enzymes

reduced the sensitivity of DBMs to fipronil.

Key words Plutella xylostella, fipronil, physiological-response, detoxifying enzyme

/NSRMk Plutella xylostella (L. ) J& i 54 i+
FAE R S B £ 3 & ft (Talekar and Shelton,
1993) , Ab2= Bl i — B2 A B/ R i i) 8 2 T B,
(B R T BEAE R, AR ™ i, X A5 oA i
FIERBEAR P ™ LE T 24 1% ( Takeda er al. , 2006)
B2 ) 28 180y 245 390 B 3 /0N 332 i ) 3 22 e
15, TR AL G W 2 A BT /DN 3 M 1 A 280 T Be
Z—o FAUE (fipronil) 2 BN T4 FAEYPIA
YR BENE S 2K ), E R S B
XA 11 -2 56 T IR (GABA) &2 K25 4 i BHL
FERRZEYHI 0 S8 T I8, AT TR R sk 8 &
NG RoE ATTES G LA UK TR VN S
WY Z M2 5% A PR AE M (Li et al. , 2006;
Zhao and Salgado, 2010) . 7E 3% Bt 7|5k A B SR N

SREARE TR, i 1 2 2 5 e T A, R
A TR A fie 27 T 0 22 T e SR A0 T L TR Tl R A DG
K S-FeAm, — A mN IR G4
AL G R EOK SR G R BRI 2 5 R
HURNHE , E A BF5E R W AN IR B0 B it 7
FEI) 75 S A R0 B MR 2 HL 5 Y T 32 0 R SR Y
(Enayati et al. , 2005) ,%f 2 RATIER) & A 5 K
EEAEFEHEEMMEN . B E R BRSSP xr
B H i 25 1 1 175 K P KGR e R AR AE 25 5,
A BGAE (1997 ) Hig 18 HY L i 9 e % S A 48 ot
Helicoverpa armigera WABEH K S5/ (GST) ,
MK 22 AN BE5 3 GST,

AWFFE LA/ NS 3 1 4y Ry i A1), DA i
BE T 22 10 A0 BEAIE 5 /)NS5 B X 980 S 10 26 300 A B A

* BEOHI AR A AR EEE S (2010101074 ) Al BB £5 MEAT AL BHIFL 10122 3% (200903034) .
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AW o P EOPE e B J LS Ak BRS , P E T/
S 3 W4 24 h RN Z D BE A AL | TR A
ARIDEH K ST 3% i 25 i % 1 1 sh 2572 4k, 0 B R
RN XoF /NS U i R T R B8R, S TR A ST/ S
R AP A AL B HA 80 B AL B AR I

1 #MEETE

1.1 iR

S /N kA 2004 AF 7 H SR H AR AR N
TIRBDXHE , 762 N 4 ad K B 5= 0 SO &R | 35
FRURPE (25 £1)°C, MIXHRE 60% ~80% , 6
L:D=16:8, A 10% W%, 4 e ® b
B R AR A S A 3k Ok R
AT IN—FL /N Rk 3 w4

1.2 fF

X 22 R Wy Ko i 2 A Y I | a Jir AR A g
(NADPH) \a-Z B 2506 (a-NA) ([ RR £ 50
FEp BN (DTT) R B4 K (PTU ) 12 ik 1t

S (PMSF ) B0 11173258 7™ ity 3 L 3l 22 2 [
Pax TEI
1.3 EMNEFE

SR ML (1dris et al. , 2004) - 50 HUIE i

25(95% 4L ) M REA 6 VR EERE B I LIVE K (&%
0.1% nkigd —20) i & 25 X AL K pr e Jois
Yy H 8K ( Brassica oleracea) W 75 R AN 25 iz
10 s JFHGH , R BT KBTS B R E
FHEFRMA 3 A 10 Sk R/N—B0 3 i /N
i, BAWEES 3 K, AR R AETEE
R (25 £ 1) °C, A XTI BE 65% ~T75% , St iR
16 h:MW% 8 h, Ziif 24 h J5PET- %, BU4E
SPSS 15. 0 K 4 &b 3, {di B Probit [\ 5 53 # 1 55
LC, (B 1 95% E1Z5RE .

1.4 /SR 4h A ZE 7 A1

BC il LC., v FE A 960 NS 249, 4 L s 304
BETCATTS YA M b =N AR T,
S 3 UK, ARG A B YL 4 b KR/h—Fhy 3
W4 /NS 4y o, A AN (] B[R] A B, 43 00 T 8,16
F124 h PREASATE B9/hSeskgh 3L, T - 80°C VK48
1RAE . DLV KNS 0. 1% 4k TR I8 W 1 S %ok IR 4H
FHIEZK B 0. 1% 13k AR5 0 4 o0 W 30 3 ek I Ak
275 YL A I Nl BT, E R W 3

U H ATV T 4 h OR/N—201 3 8/
Sk aly By, AR AN TR] i [R) A6 B2, 7351 35 0.8 .16 F0I
24 h JEPRBCL AT AR By /N R gl L, T - 80°C K
FEORAE, s H 22 T e AL G R A 43 e H ik S
- R TE M . RAAL I 3 RE R . AR A
B R, 10 o CK ik i 28 R 9 o 24 791 4k 21
20435132 4 Tween 1 Fipronil ,

L5 @EmEENNESZ
1.5.1 RN EEMEHENEER S K38
SRR/ /N SRl 3 1 &)y B T 0 AR
JMA 1T mL 0.1 mol/L BEFRZE whik (pH 7.8, & 1
mmol/L EDTA |1 mmol/L DTT .1 mmol/L PTU 1
mmol/L PMSF) 1, pK¥ 213K ,12 000 r/min ,4°C | 5
0> 10 min, U EVEAF G 30 min, FF 45 B
WAE MBI (Li et al. , 2006) , FE47 8 BT E it
HE A A E & 7 % 2 B Bradford 3%
(Bradford, 1976) , LA IfLE AR H (BSA) S 2R
HH,
1.5.2 % I8t | 1L B8 ( mixed-function oxidase,
MFO)EERMME 2% Li % (2006) 7% 5F
IMEASEE . 7 96 FLEEARA A 100 Wl 2 pumol/
L X4 FEAE I 10 WL 9. 6 mmol/I. NADPH £ 90
wl B . B AR X AE 405 nm KT, & 25 s
sk 1 YOG EEE, 10 5% 26 U, B4 S By Bl
B4 30°C, LA R W 49038 A e 7 i 17 ( AODy,,,
min~' + mg~'protein) ,
1.5.3 [EEE (esterase, EST) {EHHNE S%
K4 (2007) Ik 7E 96 FLHF A 200 L g
Y5 & AFES®W (S 10 mmol/L o-NA Al 1
mmol/L [##5 RR £H# 0. 2 mol/L pH6. 0 HIHER 5%
M), FEINA 20 WL i . FHEEARAAE 450 nm
PN, 450 30 s f0 5% 1 YOBREE, i 5% 20 1K,
FEARE ST [ BRI SR 27°C, LA 2 0 40 34 J3E A 7R
fitii 11 ( AOD,,,,, * min~'
1.5.4 & Bt H Bt S-%# % i ( glutathione S-
transferase, GST) FFHEHIME % 8 /NIy
3 {4 E TR AR, I T mL ddH, 0, 7K
TBATN A1 3 600 1/min,4°C B0 15 min, B -
TR B o T TG D0 2 SR T P o i A ) TR
WFFE R A e T Ik S-%% B2 i ( GST) I 7 15 &
HFHE R GST HA AL IE A A bt H AR (GSH) 5
1 -5 -2,4 - ZH§HIE(CDNB) 25 &5 1R T, 12—

- mg ' protein) ,
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