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E: T ¥ CE Nilaparvata lugens (Stal) 12 F J5 /KRG B SAEY RN IRBER KR, DL B BK 5 5 T Bt vk
(enzyme-linked immunosorbent assay, ELISA) BF5¥#5 KEZ B2 E 0 BEIA B 15 5% 64S/E32 F1 TN1, 3 A UM 963
1 TN1 JE#R Je it i 7% BR (abscisic acid, ABA) & #7484k, Z5REH: B AR FHIEW B % 64S/E32 Fl TN1
JG3d, " ABA B EFF, ABA SEREL (MR ABA/I - ABA) BETIE; RF)5 6 d, H%IEE 64S/E32
M- ABA H R B E TR, MEBE EFt; (2 TN My ABA S HEER CEAREFE3dM6d B2#E B, HERE
# TFE. 1B CERFERIATML 963 5/ BEHB A ITRE 64S/E32 Ak —2, TNI 7245 REVRF)G 3 d M A ABA &
BELA, HELBETRE; #FF6d, i ABA &, ABA FEMELYBE EFA. B ABA SEELEHIL
AL, SrBEH ABA & RURIUIE BRI T AR LR R RUR R AR, RreR BB R A MR AR
BEEBRER. W EARER, WAARLTHPRGEA R K KRS LR, iR ABA & & 5% Bt
(3 d)JETHE(6 d), ABA ZRIESE T3 d)J5 EFH(6 d) ; BAGEFIT A ABA FRFFLE EFA B dM6d), 4
BEH ABA S RAREILRFEE TRE(3 d M6 d), FEHRH ABA SRR TR d)JF EFH(6 d) 5 T, BRHUKAE i F
MRE RN B, X2 R KRS (T AR ) @248 CE R E G RN ABA & BB MEAR. &
TR RXHRA BB K R R A AR P B E RS M E.
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Changes in levels of abscisic acid in roots and leaves of different rice
varieties under infestation by Nilaparvata lugens ( Stal) ( Homoptera:

Delphacidae )

LIU Jing-Lan, WU Jin-Cai*, YU Jian-Fei, YANG Guo-Qing ( School of Horticulture and Plant
Protection, Yangzhou University, Yangzhou, Jiangsu 225009, China)

Abstract: To understand the relationship between rice tolerance and endogenous plant hormones under
Nilaparvata lugens infestation, the response of abscisic acid (ABA) in roots and leaves at the tillering and
grain-filling stages of representative rice varieties ( super-high yield rice Peiai 64S/E32, Xieyou 963 and
TN1)to N. lugens nymph infestation was studied using enzyme-linked immunosorbent assay ( ELISA). The
results indicated that ABA contents in leaves at 3 d after N. lugens infestation at the tillering stage for super-
high yield rice Peiai 64S/E32 and TN1 significantly increased. Ratio of ABA contents in roots to those in
leaves (R:L ratio) decreased significantly. ABA contents in leaves at 6 d after infestation for super-high
yield rice Peiai 64S/E32 significantly decreased, but the R: L ratio significantly increased. But ABA
contents in leaves of TN1 significantly increased and the R:L ratio decreased. At the grain-filling stage,
change of ABA for Xieyou 963 was similar to Peiai 64S/E32 at the tillering stage. For TN1, ABA contents
in leaves at 3 d after infestation increased and the R:L ratio decreased. ABA contents in leaves at 6 d after
infestation for 40 nymphs per plant and the R:L ratio increased. Percent of increase or decrease of ABA
contents showed that change of ABA contents at the tillering stage was greater than that at the grain-filling
stage, and that for tolerant variety was greater than that for susceptible rice variety, but the effective

duration was shorter. The change of ABA contents in leaves was greater than that in roots. Comparison of
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change of ABA contents of the two rice varieties showed that, for tolerant rice variety, ABA contents in
leaves at 3 d after infestation increased and those at 6 d after infestation decreased, and the R:L ratio at 3 d
after infestation decreased, that at 6 d after infestation increased; while for the susceptible rice variety,
ABA contents in leaves at 3 d and 6 d after infestation increased and the R:L ratio decreased at the tillering
stage at 3 d and 6 d. At the grain-filling stage, the R:L ratio at 3 d after infestation decreased while that at
6 d after infestation increased. The change of ABA contents in roots after N. lugens infestation was not
distinct. The results demonstrated that the effect of N. lugens on ABA contents in plants varied with rice
variety ( tolerant and susceptible) . The findings have scientific value for ascertaining the tolerance
mechanism of rice variety.
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KRBERARKS RS, Z3ARAFREMEY
hE, FBKBETEETERE, HdhH LA
Nilaparvata lugens (Stal) 7638 E /g ik JLEE S K
7R, BfEgEKBEFEREEAEU L, B
B, FIFKRESAEHT. T R R4S R TER
BIRHEMEE R —, XHHCARIFLEE S
— ST AN (B PESE, 2002) , (HZ, i GEN
iR M ARRAENRE ST, Z R FEEA N
PESL R EET AR YRR, SEGUEM AR A
AR B IR . YT BRI BT R E—F
P, EREYRA L EA D ZBAMEF BE N
FEHERMAEEANEES, 2HEWH—FEHR
% ( Strauss and Agrawal, 1999 ; Simms, 2000) , fE#)
Mif M E RS RHE P BAT MMM HATR, B
BEASHEEE BB AEYRIMN =L, XA SRR
FHONERRE, OO F R AR SR AR
MR EREEENIALE L, HEY Sy
IR ROt G e RE S 281k [RAL7™ ) i 7540
Be. PITEBECER MRk PRAR 3 Ak 20 21 1 S0 T
AR BERES BRI AR IR AR T 4
IR SE, Tt B W) 32 AR AL 4 7 43R (CTK)
o BEE (REYSE, 2005) , HEESH A
VE g —F )13 F K e 5 AR 19 i 7 R (abscisic
acid, ABA) & & 172 ILE NIMR LRIE .

ABA REEMHEYNERER, FEHARRE
B (Davies, 1987), —MINARRBZHREEL,
Ja3h ABA AL, KBS ABA, {ERHEE
5, ARG RIEMBBZENARTAL, FHHE
BRIK A BB F i B B9 A2 4K ( Nooden et al., 1990;
Steenvoorden and van Henegouwen , 1997), ABA
REEHEZ SHEW AN RS YLE K S 35 (Toh er al,
2008) ., HHETAFZWHIFW KoM AR5 H R K52
BUE ABA PRAE AL, BBEME . FhE RS
JrER, JKFE SR TR RS ABA S REAEMA R,

Hf AR R 5 ABA BB HUR G & (La Rosa
et al., 1987; XIFH5E, 2003) ; TR HHE BFE
Hahn T RERk P AR R KPR ABA E B (BRITLLSE,
2005), E ¥, T B i (Zhang et al., 2004;
Mahajan and Tuteja, 2005 ; Thakur et al., 2010) J5HE
YANER Y < BB ABA S EMRE LA, Fi,
PFRA R . BRHUKRE RS AR FEERSH
F ABA FEMAL, XEEE AR E SRR A K
FEMERR A EZME X, T HA A REIE/KRE ABA
& BIKPAE KR B i — AR

1 #eFnAaE

L1 kKT

LAMME 963 (oL, T i) . #BZk sk 64S/E32
(it ) TNL (k) A S P o B3 P i o
T, KB 12 h G AKEARMIER 20 min,
PR e T, T 35C FAAMESF, B8 i IRAR
JEE T Tt R, fr 4 HEKGERR
WU L, K HARA TS FERAR L, BB
6 B4 H, FKE M IR AR A FE W Espino 3% 37 W
(Yoshida, 1975) [ fif & Wil . KEITK 914 g
NH,NO;, 403 g NaH,PO, - 2H,0, 714 g K,SO,,
3 240 g MgSO, - 7H,0, 886 g CaCl,, 4+%IFi 10 L
FRIB/K B BCEBIR AR LR ARAF . THEIGE 15.0 ¢
MnCl, - 4H,0, 0.74 g (NH, ) MO0,0,, - 4H,0,
9.34 g H;BO,, 77.0 g FeCl, - 6H,0, 0.35 g ZnSO,
- 7H,0, 0.31 g CuSO, - 5H,0, 119 g i¥ERR, %
HY RG-S 500 mL ¥ H,S0, RAE—E, hiz
1B/KZ 10 L e B3 4% L AP AR A7 o 35 SR W) 45
4 LR M RETTR MM E TR SR Z
FHE o HIEL S mL] B/ (5 13.7 em, HARN
10.4 cm) HoKk 3%, AR BRI I pH RIF7E
5.0 %4, 6 d E#H—RERME, 2 FAFEHKE
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IKFET BRI SR 2 B, MUK —EZEM
SrBEFE 9y BER ABA 5 BIIE B SE AR

HESIAPRLEARE . BB RKFEL L, B#E
Rk A BpRAR R 2 LR IR — B/ M, PRIES
REKRBEREFRRM B, IEHAEREERY,
1.2 ft s

S b BT RIS RECR B T AP E KRBTSR (Bt
M) o HEHORI AT, o CEE SR B P 2 A
AR
1.3 WA
1.3.1 fdzdlE. srBEiisk i ib 3y 30, 60, 90
k4 ~5 B CEV IR, BRI 40, 80,
120 3k 3 ~4 &4 KEV IR, RS 24 h, KA K
IR ES R, WHET, FNEEFTRITHEE,
X R,

1.3.2 R HHUE3 d 6 d KBUHE—K; TE
AL PRERERR A K R ) 1 28] 3 i FIAR . SRR
07 0.4500 ~0.4505 g, B SREFRER N, ¥
%, MTIRRKFE PRI, SFEHEmLeH, B
R AR KBRS X £ BOK R B AR SBESMHT
AR, 4 RER., BMEERAE 1K,

1.3.3 ABA HRIME: ABA RXFI&hILsduRk N
RAYEARARA TR 50 E UL X HE
HATHTEE . B, BWHREO, Cod lBFAHG,
AT ELISA M5, 7E 10 mL G405 il i A —
ERMAYPIR, B, EMRRELH 100
pL, 37CFEE 3 h, ¥EHR3 K, AT, LA ABA
4 FhAS TR v BE B b HEAE, TSR B AR R BT AR,
37°C3E4+ 0.5 h, PARS W, AT, REMATI,
37°C R BL 30 min, Ptk S WEMEDEE, BEE
LA 2 mol/L fER% 1k W, 2 000 ng/mL
VR B L (BIBR o il e foe R VR B2 L) 981 O, 7ERBIR St
I RE T EARURI RE A [R] o BE AR vEEAE A
FEAMTEBIR 492 nm AL EIROBIE, SKAGHEM MR
.

A= (N-W2-V3-B)/(Vl -W)

A A NBERE R (ng/g) s N R P#
RF R (ng/mL) 5 V2 NIREAER)E, L
W BT V3 W E WA G AR R B RUE &
HIRRR ;s B OARE it i i A 50 (R 0 R E 2 A
JERIRREARRED) 5 VI N7 H S WA TR L EW
AR CHIR B LB Rt AT o2 W48 T A,

VI 5 V2 RS 5 WONAER AL E
1.4 HESHT

BARGETT 7R DPS B R G d2 0 i B
BWOERE XA, 2002), &AL HERE
Befet, RA=RRFTEZDH, AHKRERF
aE (R, M) 18 CEEEX KRS ABA & B K
s 2 HUBOR 2R A Duncan FBT MR ZE

2 HREGH

2.1 BTARESEPRABERMER. HA
(7E)ABA S EHEN
2.1.1 ARPKFEMF . 45E M H% B ABA &
BHZFBEMACEAER . KESBEN, 8
CEVREE 3 d, WAhE. R SR R
ABA SEYEFEERFER(F=2967.8, df=1, 32,
P=0.00001; F=276.9, df=1, 32, P =0.00001;
F=5.1, df=3, 32, P=0.00552), fFr&sE ).
AR RE SRAEERNA BEREH
YEF (F =20.4, df =1, 32, P =0.00008; F =
4.4, df=3, 32, P=0.01029; F =29.2, df =3,
32, P=0.00001), ffP, #%E . HREEEA D
ZAXHEAERH(F=18.4, df=3, 32, P =0.00001)
(1, E1,
*1 BAEHEESEPRAKERM
J& ABA SEBHMGTEDN
Table 1 Analysis of variance for ABA contents in
rice under infestation by Nilaparvata lugens
nymphs at the tillering stage

# KEUR E J5 KB Days after infestation (d)

AL SERUR 3 6
Variance source FA& Pl FA§ Py

F value P value F value P value
A 2967.8 0. 00001 5071.9 0. 00001
B 276.9 0. 00001 493.9 0. 00001
C 5.1 0. 00552 13.1 0. 00001
AxB 20. 4 0. 00008 0.4 0. 54249
AxC 4.4 0. 01029 37.5 0. 00001
BxC 29.2 0. 00001 4.9 0. 00680
AxBxC 18.4 0. 00001 16.0 0. 00001

A: KFE AP Rice variety; B: /KFE#% B Rice organ; C. 4% Wi % &
Nilaparvata lugens nymph density . & 2 [A] The same for Table 2 .
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B KRR No nymph A o AR No nymph B
4 0 303k/#% 30 nymphs/plant 250 . O 303k/#k 30 nymphs/plant
1400 r w 603k /#k 60 nymphs/plant b a B 60k/8k 60 nymphs/plant
— 0 903%/# 90 nymphs/plant 3P b 8 903k/#k 90 nymphs/plant a
g ‘g‘ 1200 2001 a a
(==
o -E 1000 | b
=
3 3
<
o 100}
22
50
0
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ABA content in leaf
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R/L ratio of ABA content

3 6
HRERERKE(R)
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Bl 18 WEERRESEHBAIEE 64S/E32(A, C, E) MITNI(B, D, F) JEMREM H ABA §#t, ABA FHMRE AN

Fig. 1

Effects of Nilaparvata lugens nymph infestation on ABA contents in roots and leaves, and root/leaf ratio for

super-high yield rice Peiai 64S/E32 (A, C, E) and TN1 (B, D, F) at the tillering stage
R/L ratio: 4%t Root/Leaf ratio. %ty FIH + bpdize, HF EARAAR/NE FRRRE—MF, F—RENE., F—HEANEFEE

(P<0.05, ¢t test) ; ], The values indicated means + SD. For the same time of Nilaparvata lugens nymph infestation, at the same organ of the same

rice variety, significant difference was found among the data with different lowercase letters at P =0. 05 (¢ test). The same below.

WREREG 6 d, FFE. R, Bk
By EREELR(F=5071.9, df=1, 32, P=
0.00001; F=493.9, df=1, 32, P =0.00001; F
=13.1, df=3, 32, P=0.00001)(F£ 1), &Hpss
BHELTBELZEAEM(F=04, df=1, 32, P=
0.54249) , fhFhHEz du % BE 1), 2% E B R % B A 3
BB EXHE/ERH(F =315, df =3, 32, P =
0.00001; F=4.9, df=3, 32, P=0.00680), &
A EENEE=FRA BELEIEM(F=16.0,
df=3, 32, P=0.00001) (%1, E1),

2.1.2 ABA HFEZfLHEHEISIH: ZEIBRE LN,

PN KRG R AP 2 H], BG4 64S/E32 {K Py ABA
SR TN §8%2; AFRGEZE, iR K ABA
ERUHBRE TR, ARB CEFEERERFH
ABA SR FEEBORT/KRBESF. 855 M EE

60 F1190 k15 KAV HR IR E B P 55 4% 64S/E32
JG 3 d AR ABA SR BE TR, 451 TR 21.90%
#120.70% , 30 K/#REFRES ABA FEEMA
B ; 30, 60 #1190 Sk/#R{FESS 3 d I} A ABA %
BREELHA, 4 EHAT 44.12%, 42.51% F
37.59% , 30, 60, 90 k/¥kiEFEJG 3 d ABA &
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M b B 2 T RE, 20 T R 39.45% , 45.27% Fi
42.42% . 60 190 k/# B EF 6d B ABA & &
BETHE, 45T K 12.88% F 12.10% ; 30, 60
90 S/ MRIZFEGH - ABA S EBETRE, 49
FRET 23.56% , 22.61% Ff121. 11% , ABA SEH
EHEEEFA, S5 EFT 22.36%, 12.58% Fi
11.37% ($%£3)

¥ REURE TNL J5 3 d, R# ABA & &7 90
L/MREREELFT 18.68% (£ 3), 30 160
K/MBRERZUAHE; 60 F190 k/#RiFH G
FABA S8EBE LA, 45 AT 44.91% F
26.39% ; ABA & &R HAE 60 S/ HRIREE B#E
TRET 31.33% , HARMBAAARE, 90 k/#k
125 6 d HRE ABA S BB E TR T 20.65% ; 60
MO0 K/ MIFERMH ABA S EEE LF, 745
EFHT 38.67% Fl 60.55% ; 30, 60 Fl 90 k/#kiE
EJG ABA S EREHLEETE, 20 THET
23.89% , 30.13% F150.85% ($£3) .
22 BCAREERPAEKBAMER. A
(7E)ABA 2T
2.2.1 RRUKFESFN. 485 2% B[] ABA &
BMZERBEEMZEERST: KEERY, &
KEVREFR 3 d, mFrE. AREE . R ER Y
EREXER(F=455.0,d =1, 32, P =
0.00001; F=1122.3, df=1, 32, P =0.00001;
F=18.6, df=3, 32, P=0.00001) (2, E2),
PR B SRR, A E RN
ERELHEEMA(F=119.3, df=1, 32, P =
0.00001; F=20.6, df=3, 32, P=0.00001; F =
13.0, df=3, 32, P=0.00001), & Fasprfs s
FERAE B ELEIEMH(F =85, df=3, 32, P=
0.00026) .

¥ REUREG 6 d, MFRE. WRam ., HR%
BERMAEBELER(F=9273.3, df=1, 32, P=
0.00001; F =2 744.5, df =1, 32, P =0.00001;
F=28.4, df=3, 32, P=0.00001) (%2, E2),
oy e = LY o2 e 1 N = Y R T b
ERELHEMEM(F =350.7, df =1, 32, P =
0.00001; F=74.5, df=3, 32, P=0.00001; F =
15.6, df=3, 32, P =0.000001), & Fhasp s
FERNAEREXLEEH(F=9.8, d=3, 32, P=
0.00010) ,
2.2.2 ABA SERTLBHESN: ZEUKELR
B, WAKRERFZE, U963 AN ABA F &

*2 HCAFAREERPWKER
Ja ABA REHMAESH
Table 2 Analysis of variance for ABA contents in
rice under infestation by Nilaparvata lugens nymphs
at the grain-filling stage

W RAUREJG KL Days after infestation (d)

AL SERUR 3 6
Variance source F A4 Pt F{4 P

F value P value F value P value
A 4557.0 0. 00001 9273.3 0. 00001
B 1122.3 0. 00001 2744.5 0. 00001
C 18.6 0. 00001 28.4 0. 00001
AxB 119.3 0. 00001 350.7 0. 00001
AxC 20.6 0. 00001 74.5 0. 00001
BxC 13.0 0. 00001 15.6 0. 00001
AxBxC 8.5 0. 00026 9.8 0. 00100

t TN1 S8 2 ; ARIZBEZME, A # ABA & &
W B & TARE. ARBE CAEEREEFH
ABA SR FEZERR T /KRR, 485 KA

80 S/ MR FEME 963 J5 3 d AR¥# ABA S & T
2 FFT 11.11% ; 40, 80 1 120 k/#iE3E 5
fF ABA 8B ¥ EHA, 3 AT 36.72%,
22.52% Fi1 12.76% ; 40 F1 120 k/# 2 E 5 ABA
GEMRELEE THET 22.40% 1 11.92% , 40 F
120 SL/#RZFH PME 963 J5 6 d #RFK ABA & & B3
TR T 14.77% F120. 05% , 40, 80 F1120 k/#kfe
FEM A ABA SREE T, 45 TRHE21.47%,
11.55% F113. 45% , 80 k/FRiEFEFUME 963 ABA
SERMRELEE EFT 15.71% (£ 3),

30 sk/#k1ZE TNI J53 d ARFRABA S EEET
KT 4.45% , 120 S/#RIZFGHRE ABA R EE
FFFT 22.36% ; 40 F 120 Sk/¥RIEEF I B ABA
FERBEELHA, 4A EFAT 11.27% 1 25.12% ;
40 k/HRIRER ABA S ERELBETHET
14.13% , 80 k/#H{ZEJG ABA FEREH B
FT9.59% , 40 L/FRIBEE 6 d REH. A ABA
RN ABA SEMEHLYEE LT, 45 EFAT
66.17% , 14.17% 1 45.17% , 80 1 120 k/¥k 13
FJG 6 dAREB. it ABA & & K& ABA S EMRELL
BT B (E3),
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B R No nymph A 8 R$EH No nymph B
0403k/#k 40 nymphs/plant 0403%/#k 40 nymphs/plant
80%/fk 80 nymphs/plant 160~ 'M803k/Bk 80 nymphs/plant

500r  B@1203k/#% 12 Onymphs/plant 0 1203%/# 120 nymphs/plant a
450 a A
ab b a a 140
. 400 b b 120
w8 -
g E 350 b
g 100}
ﬂﬂ = 300p b
é g 2500 80 b b
Q
B g 200F 60 |
2 < 150} 40
100}
sol 20
0 0
D
900, C
a 3001
800} . a
® 250 a
=g 70 b b b a bob
=2 600} ¢ ¢ : >
i -8 200} c ¢
é:cn 5§ 5004
g 150 F
% 8 400}
3
& < 300F 100 |
200F
50 |
100}
0 0
F
a
b
b b

ABAZEARELH
R/L ratio of ABA content

3 6
WRERERREXK)
Days after infestation (d)

3 6
o CEURE R RBCK)
Days after infestation (d)

B2 1B EERREERBIL63(A, C, E)MTNI(B, D, F) JERK&M i ABA ik, ABA & HHRE AL
Fig. 2 Effects of Nilaparvata lugens nymph infestation on ABA contents in roots and leaves,
and root/leaf ratio for Xieyou 963 (A, C, E) and TN1 (B, D, F) at the grain-filling stage

2.3 BYRAREFAFALEFTHKEENABA FET
HLRIXS L S 4

IKTETEAR R T W2 CERE G KN ABA
HRAHE R B 2 BER P AR R AE LR
BERCHESR I (3R 3) , Tt oh ot o 2 T R B A5 R o
PR, FrEBUR A s R AL AL AR R
Ko MEFTHIBRE, W KERERE, WS mH
M A ABA FESG EFH(3 d)JETRE(6 d), ABA
BIRESE T3 d)JF EFH(6 d) 5 BB A A

ABA FEFFLE ETH(3 dF6 d), 7 EEIMRIE LLEF
STFE(3dA6 d), BRI AT d))EE
TH(6 d) o Mt JERHL KA b AR A 1L 45 T B B AL
o XS ) R B W RNAS R 2K A (it H AR )
P32 KEUR FIG R ABA F AL,
ASCYr ABA B AL 5XIH 225 (2006 ) SCFE
M ERREEH (ZR) X — W TRBER AL IE ORI,
XA S PIAREER PR RAR R A R (£ 3) -
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R3 ABEFAALEFHZBCEEHEEFEN ABA SEZHASLL

Table 3 Percentages of increase or decrease of ABA contents in rice under infestation by Nilaparvata lugens nymphs at

different developmental stages of rice varieties

ABA & RELEST
KR o WA ERE R GRS (S 8) Percentages of increase or decrease of ABA content
Developmental AR Days after infestation N, Jugens density JKFEEEET Rice organ
stage of rice fice variety (d) (nymphs/plant) " m WA
Root Leaf R/L ratio
SrEER A B 3 30 -12.42 44, 12* -39.45*
Tillering stage 64S/E32 60 -21.90* 42.51* -45.27*
Super-high yield 90 -20.70* 37.59* -42.42*
rice Peiai 6 30 -6.60 -23.56* 22.36*
64S/E32 60 -12.88* -22.61* 12.58*
90 -12.10* -21.11* 11.37*
TN1 3 30 1.01 0. 11 2.34
60 -0.42 44.91* -31.33*
90 18.68* 26.39* -6.12
6 30 -5.12 24. 54 -23.89*
60 -2.94 38.67* -30.13*
90 -20.65* 60. 55 * -50.85*
HER Mt 963 3 40 5.80 36.72* -22.40*
Grainfilling stage Xieyou 963 80 1.11* 22.52* -9.15
120 -0.51 12.76* -11.92*
6 40 -14.77* -21.47* 8.51
80 2.38 -11.55* 15.71*
120 -20.05* -13.45* -7.66
TN1 3 40 -4.45* 11.27* -14.13*
80 -6.09 -3.24 9.59*
120 22.36* 25.12* -2.29
6 40 66.17* 14.17* 45.17*
80 4.85 3.63 -8.10
120 9.13* 2.31 -11.07

*FNER—EFY. W@, A—SSE AR ENE N SRR B, BRI B E GRS A& 1 FIE 2, Asterisk

indicates showed that there were significant differences between the data of the same organ of the same rice variety at the same developmental stage for the

same time after infestation by Nilaparvata lugens nymphs and that of the control. Percentages in the tables were calculated based on the data in Fig. 1 and

Fig. 2.

3 g

YRR KA IS8 F R4 R R A4 ()
FEAR R A BURAR R ) Xt bR AE MR A KR B ke
P AE F W 4k 2% 9 & ( Bahrun et al., 2002; Boyer
and Westgate, 2004) , 7KREAR 5 0 L2 5 — R

BER. AR, WAE T %4 R (Aulakh e al.,
2001) o RAMALZRE AT e B, dnl LAra
WAL, RAUFANSREZN MRS,
B A B T BT RPRLI A K R B RIS S 5K
EEENREEN. REAFRSHEERT, 3F
B ARRE G B BRI 1 A R T A B R 22
Sto TEIL 20 SEMMTE B, REIRS 5% — B2
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My B 22 BF 5T ) — A4S P ( Croker et al., 1998
Abd, 2001 ; Jackson et al., 2002) ,

APFR LIS CEREXST . BB AFRAN
¥R ABA SE&A T BEEZW, JFEmBIM
ABA (72 4k, H BEAE G EVE B3 R B
X R A KA KRB = AEMH . K
DAk, HEYIENK ABA —BE#0A N FE/EH T
TEREBRE . RIR, MR AERKMIILCH, REH
EERAEEEAHA —EEZKNEMYGE, ABA
VEJg—Fh i Ema NI R, J8 AP AR N ) — SR 4
R, MR 4 (Lin et al., 2001) . 4> (La Rosa et
al., 1987) . FE¥ T 5 (Mahajan and Tuteja, 2005)
fiEfE, EMAERS I ABA & ERMERE EF,
oy CESE A —FAEY AR T, RS ERFE
ABA SEMZMAX TERESRHEAEFEREN
B2

MRS HORAR B T (&) 54 FAp T (&) &
ZIWME, R BEAL = Y LR R A 43 T B — T
bR, WAL K/NSHEY B B KB RERREK, &
ZRFRER AR, GREYERRZ MG
HIRRE, WITYBER . e RA —F s,
R K EAZ [ R A —AE E # H 3 ( Zerihun
et al., 2000) ; WURIFGL KA, WIAR. &R K
B & A= 28 4k (Hunt et al., 1998) . 7 S2 56 F]
FIMEYNIRIER ABA & B WA L E d BEST
FAMRRE, ABA ZEAREIR] 2B AL

KRG EES], 18 REUR FBHRIEE 64S/E32
(TR ) F0 TNT (R f) J5 3 d, it ABA
SRHEE BT, U, EReRSFEREE SR A
W — R N, — BN, MRBRZHEEGEER,
JA3h ABA GRS, ABA FEERREGM, &K
BRAR ) bk, AR AR S A A AL
(Davies, 1987) , 5 KEURH /G ABA [ ik &
BOR, i B CRAEM ) 72 A — R R RO,
UERL IR R, RER 6 d, AR
64S/E32 - ABA HEBE TR, WEtE® b
Ft, VLUK CEVRF BT TR, KRR RE S
BUIEH A B S AR R AR AT SR, BT RATe) 4
X ABA B0, AT LT B A AT LU B B
TR I — R IR AR IE R AR s, T 6 d
J&, TNL M} ABA S ERBHE BT+, EFRE
3dHE, Hd 90 /#MEFREEAXRTE
60.55% ; ABA FEMRE LR E TR, VLRSS
FELER RN LS, E—EERNA T BRiTE

LLCTNL M ABA 2R EJH) sl & P EURAE
HEMAR M LA, REEKBTEEMIT, A
TNI HEARSME IR BIRTE , FEARAEARIR/ M 3

TEKTEHESR I, B CEREG 3 d, Uil 963
(ot Tt B ) AT TNT (R dh ) 2240 2R IR T
SrEEMAMT . S A AEAL, PEE AR ABA
BHEBE LT, ABA SEREL TR, RE)E
6 d, P 963 M F ABA &8 T, ABA S ERE
o ETE, [l BEME IR 64S/E32 (i B ahFl) A2
ARl T TNL 78 40 K48 R EVIRR F 5 A
ABA #E | ABA SEMEILEZE B, 120 k/#k
REGWRE ABA S B EBE EJh, HRLmETigH
Ay MRS AR AR . TNL 7ERE R AL 1R Ot
BRI, X RE SRR A R B E Y
I TNL M 77648 CEVRE )G 6 d B BT, {H ET
TREERA 3 d B,

WREREG 3 d, TEIRR T 5 A E 2 R
Al SYBERT. MEIIWAUKREARERS. MR ABA &
BILFA BEVE S EIHEM (B4 BIME % B 30
Sk/BREZMAA B ESL) , X UL A A AR IR TE AR
Yl TR R, REE 6 d, T & A
ABA SRR IR, X IRFFR R X KB E T
B B A5 R SRR E R R CEVR E S
HARIATTREN AR, AR RZ A, MERSN
TEMRBIRE , B CEREFHERZ %, X
FRIEAZ A T ERI R L, (BASLE T HHFRH
i LB RURRT 6 d([H 6 d JR /KRR S BE# ) |
6 d 5. BB AR ABA &, A SEM
ABA 5 BARGE LI AR AL AR AT, X b A T T ik
— W5

HICAT AL, ABA /S5 —Bh NIRER, HAEM
SR AP RGE E FE R A R AR . Hik,
A ABA F& J ABA FEMRE L BiF ] IR K A
X G ENTR P B RE T B — ARG 3E R o
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