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Nitrogen fertilizer promotes the resurgence of Nilaparvata lugens
( Hemiptera: Delphacidae) induced by deltamethrin on Bt rice and non-

Bt rice lines
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Abstract: [ Aim] The rice planthopper ( BPH) , Nilaparvata lugens, is one of the important non-target
insect pests of the Bt rice, and many insecticides could induce the resurgence of N. lugens. This study
aims to understand the resurgence potential of N. lugens on Bt rice and non-Bt rice treated by different
nitrogen regimes. [ Methods] The indices of ecological fitness ( nymphal duration, nymphal survival
rates, female adult weight, the number of eggs laid per female and egg hatchability) of N. lugens treated
with different concentrations of deltamethrin (0, 1, 3 and 6 mg/L) were evaluated on Bt rice lines
(T1C-19 and T2A-1, harboring crylC* and cry2A™ gene, respectively) and its parental non-Bt rice
(MH63) applied with different application levels of nitrogen fertilizer (0, 100 and 250 kg N/hm?).
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[ Results] The nymphal survival of N. lugens treated with the high concentration of deltamethrin (6 mg/
L) was significantly lower than that in the untreated control, while the number of eggs laid per female was
significantly higher than that in the untreated control. ANOVA results indicated that the interaction
between nitrogen fertilizer and deltamethrin significantly affected the nymphal survival rate, female adult
weight, number of eggs laid per female and egg hatchability. The fecundity did not significantly differ
when N. lugens nymphs were reared on the Bt and non-Bt rice lines treated with deltamethrin under the
nitrogen regime of 0 kg N/hm®, while significantly increased with the increase of deltamethrin
concentration on the rice lines under the nitrogen regimes of 100 kg N/hm” and 250 kg N/hm’. The
ecological fitness of N. lugens increased as the nitrogen fertilizer application level increased. The
nymphal duration shortened and the nymphal survival rates, female adult weight, the number of eggs laid
per female and egg hatchability increased as the nitrogen fertilizer application level increased. The values
of the ecological fitness indices were not significantly different on the Bt and non-Bt rice lines treated with
the same concentration of deltamethrin under the same nitrogen regime. [ Conclusion] The results indicate
that nitrogen fertilizer application can promote the resurgence of N. lugens induced by deltamethrin on Bt
rice lines T2A-1 and T1C-19, and this effect does not differ between Bt rice lines and non-Bt rice.

Key words: Nilaparvaia lugens; Bt rice; nitrogen fertilizer; deltamethrin; ecological fitness; resurgence

T 4 ZEMFT B Bacillus thurigiensis T HAE
il R B o R DL A B R AR Cry 4]
H L) 2 0T F 256 (Chen et al., 2011) , B
G AV EYIHAR B R IE , ery SR AVEY) b,
eV L. BT, CA 280 Br JE A EE A
JKF& ( Cohen et al., 2008 ; Chen et al., 2011) , Bt /K
LR 1 DR 800 BRI TS e SRR B 22 4t )7 0
JRALBTC A FEROK A 7 B B L 5 ko
R R0 AR AR S L T O TC SRR AR A it
A5 P& Fl 57 #% ( Huang et al., 2005; Zhang, 2007 ; Tan
et al., 2011) o HAT, Bt /KAH A HEARF HL 32 Fgh
iR AR SR H A, TR A
R LA, Bt KRS AR #E AR 2O & FEp iR W2 —
ANEZWEE, 56T Bt KRS 5 HARR AR F dury o
R, BH 27 E RITIEZ W, BEFERWI, Bt K
FEDO 48t B\ A= 2 3 1P 48 Bk T ik 35 52 i ( Chen et
al., 2012 Yang et al., 2013; Lu et al., 2015)

Hy REUE—F T RPERY R X B, BRI
(RN BT T 2R A LN, R R O A, 2
RIK 6 H SR8 (B %, 19965 Fil
R4, 2003) o ) CERY MR A2 Z R R,
WRAERE 2550 55 ( Cheng, 2009) o 4% HU55I i
R I (R T P2t Z A1 A 3 AR IR
SRR A — s ORI SOR R S B ARy
JBCEh AT 3 ) B R e 0 B A A A )
fF(RBAESE, 2003) , 4y KEUE HETE e k4R 7
TR ) F R 2 —, Wb B, 4 EUHE AR
HUPR A5 O B A R DG RNA 23R8 , {66 O

B U OR300 mUME i L IR s
PRFN DN EL N IR BTEE 2 i, 32 4 K mUME i L Ay B
FERES) (RHEAT, 2011) o #5 QL2 IR 2 iR AL 3
Jei, FE A O 4 i (R 4F 45, 2003) o 2% ) &
SE(2014) WFFE RN, = PREEFITR TS0 BRARAE S & Bt
KHE b4 R EERIEIR , H-53E Bt KAS FJo 5
AN RAO A7 B2 TR Z —, it H]
RACRESE K R R AR 19 1 B2 20 BEAEE  SR m RE A ™
it (White, 1993) . K1, it F &UIE LAJG AT RAS B2 7K
FEAR N AT R AL & WK T B, AR T /Y
FALIR & RN R R, s R R E SR
S, RFR B TEMAERKKE (Lu e al.,
2007) . 2[4 25 (2014) il 1R 5 BRAE Bt K
F B R ER RIS 7EAE B KRS B R
TR TR RECE R P pR 250 2 —
Ratna %5 (2010 ) 153 & BV 58] 5 5 4G TR 22 1K
e % 4 K R AR D EAE T . Bk B IR
TRAG TR IS KT 2 Bt Jre K- 1 in ] BE 4 LT
FEWHLE A N R Z — (Ratna et al., 2011) . JR54
Wi n] LA A R RIS RS, (2 g4 R
ME B3 ) A= BE ( Wang et al., 2010), Zhao 55 (2011)
W58 R BLIR A G = Me B b 2 m] DL I 22 484 il
SHERFE LAY AT RS, X SRRV T RS 2K
AEEMRFR, WA RRAER ST Btk
i b4 R EVAR FRIERRE A7 B T 4 o Bt KA
FARERRE B, A I B KRS AR SE RS BB
AR MEE . 12 H FrHE R IC R ER T,
WF5E EUE-Bt 7K X 18 6 AR 28538 W 4 0 -FF AR Y



11 4] W45 . RACAERE BoKREAIAE Bk R BRI VS T 104 KRR RAE 1265

M EA R X, WA I BuKRE DA AE = R
e AP LSRG . A, AR RAERE NS
PF T OB T ASIA] Bt 2R R LA [ it 207K 7 R
FAGBED | R 4E EVFE IR IR 1 5 ), BRI KR
AR EREAAE T 1 B KR 2 HoE AOK ARG MH63 I
XA 2775 S AR IR RN e 22 5, EM Bt KA AH
XFAE Bt KR EUR S AEAE TS AE R 52

1 #HR5HE

1.1 SEIesr#y

HERK RS KR TR EZE A EKRE T E
B3 AR SRR E & 10 em AR 15 em [ EERP,
A3 3 AR ENE KRB (1.1 mx 1.8
m) H R ARk R A T AR SR AU e, i R B
250, 100 F10 kg N/hm® 3 A EALHE I EBEEE . 435
TRAR G 10 d 4B pk 0 A 2 i) Wt B /U 1
30% , 30% F140% , 5 7 H 14 A 5] it S 1 7K Fe
o BEAKFAE T A NUEATL L), B 60 d Fi Y
FEBVE R AERK RS KRR A G ER 1 5
(Taichung Native 1, TN1) , 7K F& - £ [ B 7K i or
(IRRID) $&4it ., Bt ZKAFSAFP A T2A-1 F1 TIC-19, 43531
A ery2AT Rl eryl €7 FE TR AR 1 3k RG] BE Rl OR
MH63 ( Minghui63) , Ay 64 CHIFE ) ,3 FlKFEFh 14
H Al R 2=

HEHE CECR A WL SRR R I
AT TNT FE 2 im S5, BORAL S 12 h N
55,
1.2 FIESKHGX Bt KBLEKAEREKES
TEE R

B 60 H PR, B Lk A o BE RIS 4 LB
FTCIE SRR, A6 A oK T YRS A A EA
FAH N AR AR B K R s 52 U (.
1.5 em, 5 15.0 em) B FKFER RKE G A
20 % 12 h i B, B BR R BT . fRrgr R K &
3 %, 1 500 mL 5§25 g % Hz R AR A T I 24 A B
TRF IR FRAR B Ry 1, 3 F16 mg/L, LU KAE R X
M BAAEEE 10 REE . B H WSS RmARKE
B RFEIE IGO0, BB SR 40 [ b B B e R 1Y, L2
o CECPIE , i SR HPE R fa] 1 EAE R ECE A
R R, RIEAE 26 + 1°C A1 121: 12D S
N TAMEE N7
1.3 @ABSKRZE Bt kg L8 CE A EAIHME

1.2 s RECPRL S, B 12 h N 2Pk )

JRHL FERL TR (RS BE N 0. 01 mg) EARIAHE . [
L2 e AR A . B R A 1 X
FHXT L R0 2P A B AL, 53 K E I L4648 R A7 37 v
DU, S B IREAR MUK AR G IR . R AL B EE AT 10
Wo 3 HULE= I A UL D0, A I IL
Ja AR A B R, OF 5B, R IELE S d A
A IRIBE O b SRS AR BN R AR KA
LSRRI I i, AR A HORORI R IR AL B0
TR IR . IR 26 = 1°C I 121: 12D S 1Y)
AT RENIEAT
1.4 HiFESH

FHERPFE SPSS 17. 0 AT %4l 70 A, Bir A 2cdle &
M= ZE 25047, LA Tukey [ HLEE 0BT 4%
SRR AL PRI A 28 5 B e . Ao B et AT
FIE T2 J5 BB e AR 5 22 00 Hr

2 #RESH

2.1 RIB5REHEI Bt kE LB CEAFHRHH
AR

EHH ) ) VR U2 T AL B B2 T, 4 Ry U
St RNt Sk 1 o T A S 46 E O kg N/hm?
TENET , BEA TR A IR AL Bk FE 1 T i 4 KL
Pt S g e, {HIE R Ik B .35 7K F 5250 kg N/
hm® 6 mg/L 55044 T Ab FRAL vh bl 6 w7 e 7
P 5 X B (3R 1) i HL 3 /KR it o ) A
REHF RO REEZR (R ). itk
P A B e (P < 0.001) &l (P <
0.001) X4 &l B U] B A 35 50, T K A
it RAE Bl x SR AU R A x SUIEHE
TR IR B x RIS Tt P A LA B TR 4 TR
JEE > KA d A > GO Tt FH x4 TR s s T TS
BERW(£2) .
2.2 FESRZEX Bt k8 LB CEERFEERN
A

[l — L 7K P, e e 5 Ak B2 R 3 i (6
mg/ L) ARG A7 % R 5 IR T X A 5 A [ iR
FABRAL B BE T, 48 TR B A 7 HUAE TG AR B U
Jit P B A8 e T P g, (ELAS [) 2K e it Ao ] 4 R LAY
AHAFE R EE 2 (K 3) o TTEMER,
T4 B e B (P < 0..001 ), B it FH 4 (P <
0.001) RS FEH L x ZALHE I (P =0.007) Xt
8 REGET BUFIE R EA 0 KR i 55
P L x KA di il KRR il x SEUIE it P o TR A



1266 B 2] Acta Entomologica Sinica 59 %
F1 AEERAKTE Bt KFEFHE Bt kFE LIREHRAENB CABTRELZETHHA ()
Table 1 Nymphal duration (d) of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with
deltamethrin under different nitrogen regimes
At 4 (kg N/hm?) o BURA R B (mg/L)
Application level of 7J(*u nuﬁ Concentration of deltamethrin
nitrogen fertilizer Rice line 0 1 3 6
MH63 14.88 £0.27 Aa 14.87 £0.38 Aa 14.43 £0.12 Aa 14.19 £0.14 Aa
0 T1C-19 15.10 £0.38 Aa 14.90 £0.31 Aa 14.27 £0.43 Aa 14.21 £0.31 Aa
T2A-1 14.93 +0.16 Aa 15.05 £0.36 Aa 14.45 £0.26 Aa 14.10 £0.33 Aa
MH63 13.22 £0.30 Aa 13.21 £0.27 Aa 13.09 £0.07 Aa 12.82 £0.14 Aa
100 T1C-19 13.66 £0.20 Aa 13.42 £0.23 Aa 13.05 £0. 14 Aa 12.93 £0.15 Aa
T2A-1 13.46 +0.28 Aa 13.42 +£0.28 Aa 12.98 +0.19 Aa 12.77 £0.23 Ab
MH63 13.02 £0.10 Aa 12.87 £0.12 Aa 12.70 £0. 18 Aa 12.08 £0.10 Ab
250 T1C-19 12.97 £0.27 Aa 12.73 £0.11 Aa 12.24 £0.08 Aab 12.18 £0.13 Ab
T2A-1 12.82 £0.11 Aa 12.80 £0.31 Aa 12.20 £0.28 Aab 11.94 £0.20 Ab

T1C-19 I T2A-1 J& Bt /KF#, MH63 J24E Bt /KgAK E F-BE3R A5 B 3] — BB KA R KR i Z B 7E 5% K- AT T2 5, A
[Fl/NG FhE R R [T EIEAS R 2570 2Z 8] 5% /K BA B2 5, TR, T1C-19 and T2A-1 are Bt rice lines, and MH63 is non-Bt rice.
The data in the same column followed by different uppercase letters are significantly different at P <0.05 for rice lines under the same nitrogen regime,
while the data in the same row followed by different lowercase letters are significantly different at P <0. 05 for different concentrations of insecticide. The

same below.

®2 AREMEEAKF Bt kFEFIIE Bt kFE L

MHPELENB EEREBERAPAESNT

Table 2 ANOVA of nymphal duration of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with

deltamethrin under different nitrogen regimes

HHE df F p
IKAE S Rice line 2 0.787 0.457
RSt FH 4 Application level of nitrogen fertilizer 2 138.071 <0.001
VR4 3G liEHe B Concentration of deltamethrin 3 11.590 <0.001
Bt FH B x 7K A i Al Application level of nitrogen fertilizer x Rice line 4 0.497 0.738
KRG SR x IRE( 3G TSk B Rice line x Concentration of deltamethrin 6 0.301 0.935
RN x TRE A5 BEAJE Application level of nitrogen fertilizer x Concentration of deltamethrin 6 0.484 0.819
SUIBHE X KRS A x T2 HEHKEE Application level of nitrogen fertilizer X Rice line x Concentration of deltamethrin 12 0.361 0.975

R BE > KA A x Ut B X4 Gl AT
RERABELM(F4L) .
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WeE (P <0.001) G Tt (P <0.001) 5544
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Table 3 Nymphal survival rates ( %) of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with

deltamethrin under different nitrogen regimes

FIEMHE (kg N/hm?)

BRHERWE (mg/L)

Application level of 71(,*%5?@ Concentration of deltamethrin
nitrogen fertilizer Rice line 0 1 3 6

MH63 75.08 +1.67 Aa 65.39 +2.78 Aab 62.39 +2.78 Ab 59.87 £2.05 Ab

0 T1C-19 75.05 +2.10 Aa 62.96 +3.35 Ab 60.52 +2.53 Ab 55.89 +2.63 Ab

T2A-1 73.79 £2.32 Aa 62.42 +2.79 Ab 60.57 +2.47 Ab 58.29 +1.40 Ab

MH63 84.55+2.24 Aa 83.14 £1.99 Aab 76.01 +1.20 Ab 75.71 +£1.30 Ab

100 T1C-19 86.64 +1.87 Aa 81.32 £2.46 Aab 73.63 £2.04 Abc 70.66 +1.58 Ac
T2A-1 87.88 +1.76 Aa 84.85+2.58 Aa 72.66 +2.13 Ab 70.70 £2.02 Ab

MH63 91.84 +2.53 Aa 89.10 +2.62 Aab 87.96 +1.99 Aab 77.52 +2.48 Ab

250 T1C-19 88.81 +£2.16 Aa 86.04 £2.39 Aa 85.06 +2.65 Aab 75.74 +£1.33 Ab
T2A-1 92.31 +2.71 Aa 87.02 £2.53 Aab 85.27 +2.73 Aab 77.78 £2.29 Ab
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x4 AEERKTE Bt KFEMIE Bt kFE LREF A ENE K ABTRFEEFESN
Table 4 ANOVA of nymphal survival rates of Nilaparvata lugens reared on Bt rice and non-Bt rice treated
with deltamethrin under different nitrogen regimes
A 1 df F p
JKFGhFh Rice line 2 2.806 0.067
RNEHE & Application level of nitrogen fertilizer 2 237.894 <0.001
TRE( 255 )5 Concentration of deltamethrin 3 67.129 <0.001
RAETE FH A x /K FE 5 Ff Application level of nitrogen fertilizer X Rice line 4 0.330 0.857
IKFE AT x JRE U ) Rice line x Concentration of deltamethrin 6 0.434 0. 854
Bt FH B x VA5 TR BE Application level of nitrogen fertilizer x Concentration of deltamethrin 6 3.255 0.007
R x /KRS x TR GHR Y Application level of nitrogen fertilizer x Rice line x Concentration of deltamethrin 12 0.438 0.943
x5 AREERAKTE Bt kFEF04E Bt K LR EFEALIE B48 CREBER A E (mg)
Table 5 Female adult weight (mg) of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with
deltamethrin under different nitrogen regimes
U HE Tt (kg N/hm? ) o TRA TR (me/L)
Application level of 7J(*Ei nvﬁl Concentration of deltamethrin
nitrogen fertilizer Rice line 1 3 6

MH63 1.69 £0.03 Aa 1.70 £0.01 Aa 1.67 £0.03 Aa 1.72 £0.03 Aa

0 T1C-19 1.67 £0.06 Aa 1.69 £0.02 Aa 1.70 £0.02 Aa 1.74 £0.02 Aa

T2A-1 1.72 £0.02 Aa 1.69 +£0.03 Aa 1.72£0.02 Aa 1.70 £0.02 Aa

MH63 1.91 £0.03 Ac 2.05+0.02 Ab 2.29 +£0.03 Aa 2.34 +0.02 Ba

100 T1C-19 1.95+0.04 Ac 2.01 £0.02 Ac 2.19 +£0.03 Bb 2.35+0.04 Ba

T2A-1 1.89 £0.02 Ad 2.09 £0.04 Ac 2.28 +0.03 Ab 2.44 +0.03 Aa

MH63 2.14 £0.03 Ac 2.19 £0.03 Abc 2.27 +0.03 Ab 2.44 +£0.03 Aa

250 T1C-19 2.06 £0.05 Ac 2.25+0.02 Ab 2.24 +£0.04 Ab 2.51 £0.03 Aa

T2A-1 2.00 £0.03 Ac 2.28 £0.03 Ab 2.35+0.03 Ab 2.47 £0.04 Ba

=6

FEIMER KT Bt kFEF0E Bt k78 LR EHE LR E C RS RIKES Z 5

Table 6 ANOVA of female adult weight of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with

deltamethrin under different nitrogen regimes

HHE F p
JKAGF Al Rice line 2 1.511  0.223
R NEHE A 2 Application level of nitrogen fertilizer 2 1 160.153 <0.001
TRE(BEHE M ) Concentration of deltamethrin 3 155.770 <0.001
RN x /KRG SRR Application level of nitrogen fertilizer x Rice line 4 0.613 0.653
KRG LR x TRE(ZG T B Rice line x Concentration of deltamethrin 6 2.079 0.056
FAE T x TREZGHE A E Application level of nitrogen fertilizer x Concentration of deltamethrin 6 36.437 <0.001
FUIBHE I x KRS SR x TR 26 HEHREE Application level of nitrogen fertilizer x Rice line x Concentration of deltamethrin 12 2.053 0.021

2.4 WBESRZX Bt KFE LG CESIREH M

AR P T U A T A BT 4 L L 7 D i
A FUIEHE T A T @ TR R 5 760 kg N /hm® ZUIELH
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IR e SRR AR (04 R B B TR R A JEE 1Y
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IR A R AL (6 mg/L) Y4 Wl B i e
(FKT) o Tr2eotrde ], IR A HE A (P <0.001) |
FUEHEIT R (P <0.001) PTG R U > ZUIETEH]
1 (P <0.001) X4 KW I A R0 (£ 8) o
2.5 RHESKZGRT Bt /kFE_E18 KB IR RAI RN

Wt SRt A A T, 48 R B AL 2 B

BT i e R R LA R R R R I T
TEANIE ZRAE R 5 72 Rl — ZAEKF T, 48 R E IR
R TR A TR AL PR BE 1 T i S B BT
HPEBLR A PR AL B (6 mg/L) 8B 25 5 T R AL B4
(F9) o 3 KA E]HE LAY BP0 2 2%
ZeSto JiZEorHr R, BALHE i (P <0.001) (iR
TAHRHE (P = 0. 035 ) FIPRH A B W 5 < SUIE it
FilEE (P <0.001) X4 CEU BRI R BA 2500 5
KA A R IR E < KA AL R KRR AR Rl x
JIETt P DA R R A R EE < KA it B x SRUIE e
ORI BRI R T B R (K 10) .
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Fx7 AEMEERAT Bt KFEIIE Bt kG LIREFHELIENE R ABE=IIE
Table 7 Number of eggs laid per female by Nilaparvata lugens reared on Bt rice and non-Bt rice treated with
deltamethrin under different nitrogen regimes
Uit 4 (kg N/hm?) o TS Rk 2 (mg/ L)
Application level of 7J(*u nuﬁ Concentration of deltamethrin
nitrogen fertilizer Rice line 0 1 3 6
MH63 83.0+6.7 Aa 79.7£4.9 Aa 85.5+5.6 Aa 86.8 £3.4 Aa
0 T1C-19 79.7 +7.8 Aa 78.7 £3.7 Aa 83.2+7.2 Aa 83.6 +4.4 Aa
T2A-1 80.7 +4.1 Aa 79.1+4.4 Aa 80.5+7.3 Aa 84.5+2.9 Aa
MH63 184.3 £16.2 Ac 198.9 £8.6 Ac 232.1+£9.5 Ab 273.2 £15.9 Aa
100 T1C-19 176.7 £10.7 Ac 180.8 £8.2 Ac 227.7 £13.5 Ab 272.9 £20.9 Aa
T2A-1 187.7 £2.9 Ac 198.9 +8.6 Ac 231.1+9.5 Ab 293.2 +15.9 Aa
MH63 260.0 £7.8 Ac 255.6 7.8 Ac 298.3 £5.6 Ab 388.7+£15. 9 Aa
250 T1C-19 246.3 £5.0 Ac 260.0 7.8 Abc 282.3+7.1 Ab 376.5 £20.2 Aa
T2A-1 279.3 £11.4 Ac 270.0 £7.8 Ac 306.3 £12.3 Ab 401.7 £12.5 Aa

®8 AREMERAKT Bt KFEFIIE Bt k8 LR A HEA BB CE AWM EFESIN
Table 8 ANOVA of number of eggs laid per female by Nilaparvata lugens reared on Bt rice and non-Bt rice

treated with deltamethrin under different nitrogen regimes

I F B
/KA LB Rice line 2 0.886  0.404
AN Application level of nitrogen fertilizer 2 42.314 <0.001
TRE(25 5 )& Concentration of deltamethrin 3 114.811 <0.001
RN x /KRG SRR Application level of nitrogen fertilizer x Rice line 4 0.275 0.934
JKAE A x PRG3R e B Rice line x Concentration of deltamethrin 6 1.816 0.158
AN x TRE A BEHJE Application level of nitrogen fertilizer x Concentration of deltamethrin 6 43.784 <0.001
R < /KRS x TRE3GHR M Application level of nitrogen fertilizer x Rice line x Concentration of deltamethrin 12 0.859 0.488
R9 FEMEREAKE Bt KFEFIE Bt kFE LREHEEALERB CREIPPIUE( %)
Table 9 Egg hatchability ( %) of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with
deltamethrin under different nitrogen regimes
SUIE R FH i (kg N/hm?) . TR Rk (mg/ L)
Application level of 7k'*51 m?ﬁl Concentration of deltamethrin
nitrogen fertilizer Rice line 0 1 3 6
MH63 75.31 £0.92 Ab 77.65 £2.23 Aab 76.76 +1.03 Aab 80.35 +1.22 Aa
0 T1C-19 73.33 +1.45 Ab 72.82 +2.03 Ab 78.52+1.42 Aa 78.66 +0.82 Aa
T2A-1 70.11 £2.50 Ab 70.31 £3.32 Ab 75.42 £1.66 Aab 77.35+£0.73 Aa
MH63 85.73 £1.30 Ab 85.77 £0.51 Aab 88.56 £0.81 Aab 90.34 £0.54 Aa
100 T1C-19 89.31 £0.77 Ab 88.65 £0.42 Ab 90.22 +0.37 Aab 91.04 £0.33 Aa
T2A-1 87.37 £0.22 Ab 90.15 £1.21 Aab 90.37 £0.41 Aab 92.11 £0.21 Aa
MH63 89.43 £0.46 Ab 92.40 £0.39 Aab 92.88 £0.47 Aab 95.35+0.22 Aa
250 T1C-19 90.92 +£0.35 Ab 90.77 £0.51 Ab 93.56 £0.41 Aab 94.34 £0.21 Aa
T2A-1 91.62 +0.34 Ab 91.77 £0.36 Aab 93.29 +0.37 Aab 95.52 +0.27 Aa
F 10 FREMERKTE Bt KFFFIHE Bt kg LIRS HEHELAENBE CEAMMUERFES N
Table 10 ANOVA of egg hatchability of Nilaparvata lugens reared on Bt rice and non-Bt rice treated with
deltamethrin under different nitrogen regimes
df F P
JKFE LA Rice line 2 0.0614  0.941
AN Application level of nitrogen fertilizer 2 45.937 <0.001
TR 3G g He B Concentration of deltamethrin 3 37.399 0.035
RN x /KRG S FE Application level of nitrogen fertilizer x Rice line 4 0.248 0.564
IKFE AT x JREF S EE U ) Rice line x Concentration of deltamethrin 6 0.375 0.823
FHE 1 x TRE(ZGHE A JE Application level of nitrogen fertilizer x Concentration of deltamethrin 6 14.773  <0.001
RALE &L x KRS x TS24 E Application level of nitrogen fertilizer x Rice line x Concentration of deltamethrin 12 0.651 0.64
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3 g

Bt /KA i AR A AT LA ik BT AR HUfE T
Coy EFmiA R T F AP+ (Chen e al.,
2011) o Bt /KFef A 4EAR 3 0t F 2R RGN —
PBE RIS H 3 i, T2A-1 F TIC-19 K53
JFIE Cry2 A I Cryl C 25 1, X0 Flf A4 I 25
G H T d B A 19 2% BU3E 1 (Chen et al.,
2005 ; Tang et al., 2006; Zheng et al., 2011) , 7F Bt
JKFE EARREAR T AN MR AR B AR, R
e Bt KRR AR H IR —, & —FPi KR R
X R HE M, BA 5 B R K AR R —
22 LAY 25 700 5 PSR KRS 3 . 25501559
VPRI 3 i PR A ER R 3R 2R R AR
¥ (3= HE A, 2001; Ge et al., 2010), Wang %5
(2010) PA i & EUME H7E A% ORI 5 54 R LA
Wb BAT B EAE A, 2% B0 a] DL S48 ) mURE HLURfT
PR S BB N, A% HORR i R AR BE R08 AT LA
SGibU AL 2 I i L = I S s e =
R R A RS 45 245 70 FH 5 0k 25 EAE Y8 7
A, 2G50 AR AR B B K T BT AT F) 7 5F
oy 3w 8800, LA B3 A ) o il 4 (R A 4,
2003) . =[] 445 (2014) WFFE A B, TR A BRAE Bt
JKFE 175 E REA AR IR S 7EE B KRS FJC R
AT R [F] — FEE AL FK- T B KR AR
Bt /KA FIRRAG TR U5 104 R E AR ARE ) TC
HES

Rt 4 2 53 F W OGS BN o 22—, JE 52 1)
T E Kbt WIS FR oo R, R R A Y R K
KA RAEEAYIEM (Herridge et al., 20085
Xu et al., 2012) , SR, V7 20058 K AN S
— S )RR — E IR R (Jauset et al., 1998
Nevo and Coll, 2001; Men and Kandalkar, 2002;
Wang et al., 2007 ; &kiEsE, 2010; FeillEFI# T
46, 2012) o RAEXSF BRI B AT R —
AR (plant vigor hypothesis ) FIA4) i 181
14 (plant stress hypothesis) ( LeBauer and Treseder,
2008 ; Sarfraz et al., 2009 ; Han et al., 2014) ., FHY)
P BN A T Ul e A R R R e U A R
IR, AR A S U R T — SO R R
SEEWTE Z 38 A PR E IR & (Price, 19915
Inbar et al., 2001; Sarfraz et al., 2009; Han et al.,
2014) , Jit FRUIE AT LA S8 7K A A AR 7K e 14 oA AT

PERAE Y XA I N B B R &5 2, A
PER s TR 5 AR R AT AR R A
FF4E REEI LA (Lu et al., 2007 ; Lu and Heong,
2009) . Btk Ag 5 4E Bt KA AL IE A H) T4
REVRAESEE (Yang et al., 2016) . AHFFEMHE
WA AT LME i B /KA 54E Buok g Bl REUg AR
KAEBHEM. /b, Aok kAL 5 R 5E
PisAH BAE T AT DL 25 52 e 4 R ELFE B K 5 3E Bt
K EAER R T S EE, FE R R AT
P ORI AL ARG N, X 2 R W E it AT
PAEi Bt K FEAIAE B KA B IR GRS 3104 ¢
ACFHERI ., TR R A IR S5 ISR pL 2 —
JEIRESEERR I KRR A K LT, RIEE MR A K
AT I 48 R EU) 2658 (PR 4RSS, 2003) o TR
JIES it FH A, P AR i K A Ak A R A, DT AR 7K
FET ) A5 3 A b S SR e EL ) AR A R A
XA AT RE SR AUIE AL 248 R B PRI 0 R R 22—
HH ()48 R B FEIE A AT BB 32 22 Fh A 5% ), 47K
et A AR 5555 , 748 RElny piaa fe b
IV 7% JE 2 R R 0 BV IE IR 255 5 52

H A, 7o EK RS 2t & B, AR s AU
it FH 1 B2 P Bl B /R T 2 RN RUR) R8I A% [ R
(Xu et al., 2012) , FAAF]T Bt KFGFI Bt /KFH
ERFERPIIG (Yang et al., 2016) . 75 5h, Wang 45
(2012) & BT 210 kg N/ hm* (1) Cry2A Fi1 Cryl C
KRR AU 90 kg N/ hm® 57150 kg N/hm’
)i AR, AU FH AT AR V5 5 26 T
P rw CEVIEM . 2 T AU G BRI Ay £
BN, BB R R A B A5 2 T BOM R T 45 4%
Jr A EE A, & D7 WAE IR A SS9 AR, SR A 1
it ], 76 7% I8 R AR IS O T ARV E PRk 8
IR
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