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Effects of Nilaparvata lugens infestation on gibberellin

levels of rice at the grain-filling stage
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Abstract To understand the relationship between tolerance and endogenous plant hormones in rice plants infested with
Nilaparvata lugens (Stal) at the grainfilling stage, change in gibberellin (GA) in the roots and leaves of two
representative rice varieties in response to N. lugens nymph infestation was studied using enzyme-inked immunosorbent
assay (ELISA) . The results indicate that GA content in the roots of the Xieyou 963 variety, and the ratio of GA contents
in roots to that in leaves (R/L ratio) , decreased significantly after 3 d, and the R/L ratio also decreased significantly
after 6 d. The GA content of the roots of the TN1variety also decreased significantly after 3 d and 6 d and the R/L ratio
decreased after 6 d. These results show that the GA content of roots and the R/L ratio of both tolerant and susceptible rice

varieties decreased at 3 d and 6 d after N. lugens infestation during the grain-filling stage. The GA content of leaves did

not, however, change significantly. So the two rice varieties had the same change law, no significant difference.
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P BRGUIE St PU PR AT S8 i AR AR B S 5
2K B % (Salim and Saxena, 1991; Zhang et al. ,
1999) o KT S PEHL B ¥ BF 5T C 0 K 2R
WER BT ZT, # C B 35 0E I U)K R Ji > i de il A
L 963 I ABA & 4% B JFJE T B, K LU R
TN1 W Jy ABA & & RF4E B F, KRS S Al ABA &
ARG EE e N BRSBTS AR ABA B AR AL LA AN
B () 22 %5, 2010b) o 8 & E\fR 3 K K
FEXT A i 7 R w2 — 1 KK F 1P (zeatin
riboside, ZR) {5 Wi 55 ABA A [A], 7K F8 AR - i v
ZR E R B, RCR BRI o Onl gk 22 4,
2006) o Tfi xS T M €I A HUR E A KRG GA B R
{1 53 Wi A7 T8 5 23 BE YT T KR A2 4
RE iR F S GA SRS ABA M ZR &
HAACAE S A GA F e ETHE R B i
it Aol AR W R R UK e el ) R S B A IR e
B R, MR G L AR A WY R A O 22 A,
2010a) , ffif < /% HOK ARG b b Py U5 R TR M K AR
J A2 A AR B AN [R) AT B 2 i ER G i 4K LAY R
PN 2 — o BER I, JE KR ™ 5N U
R S0 B I ST GA 5 S 1) s 1K L 46 58 Wi 31 K A 1
77 AN SEIG T ST HE S I I HUK RS 2K B A
UL F AR GA B (AR 40, X B E 2 400
KGN E 7 58 LRV 28G90 B A 2R
Mo
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LAB O 963 (b 470, fiif H1) W TNT (g o) 1 4 it
KR il B e Bk 326 096 7K R b 5 W5 KR Bl 12 h
Jei FI U S TR Bl i 25 20 min, 85 F 3 ZK o 0L 144 T
T35 CHIARAEZ, Bk R AR 5 4 T 07 9 L 1) 4
s R KRR AR AR A ORI B N A
DRUERERG B0 K R 2B ACE TR A 1F 80 i AE K 2
WES I o BEAS SR R R A AR R A TR
Ko J 60 H WS AR DR dUfE 5 . RERR KR X
U2 2 23 BEAE O BE I GA 35 5903 o 1) {4
AR

1.2 i diR
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1.3 SKBHZE
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S 3 W KA/ MR, B HUE 24 ho RS A - IS b
PR A, WA AT, AN A T U 1 R, )
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1.3.2 XE# W53 dM6d&HFE—&;
A Kb BRICRE AL 4 g KRR AR 1 A 3 nE r FTAR
FAEE N 0.4500 ~0.4505 g, FE 5 R T o
B VR T AR UK A o DR AT A5 4 A S AL B . %)
T B R A AR I FURAE 1 4 IRE S .
1.3.3 GAEREMNE GCARMEMILIEARN
RADEARA R A v $2 4. 423X 50) & 3 W 15 00k
i BEAT A B SR VR B0 C o i YR A b S,
A7 ELISA Jx N 5@ » 755 2 Wi 24 4% (2010a) J7
e
1.4 KiESH

3R GV 40 7 R DPS 5K 4 22 45 32 Ak 1) 4
£, CRF R SCRNS B O, 2002) 5 4%l & 308 R &
ol e e o R =R EE 07 ZE 00 B 4 B KRG L el
A E ORI ) e L 2 6 E R K 8 GA
HIE M 2 H B SR ] Duncan (K8 5 M) 2
o
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2.1 ERHMAKELGMZIHCEAERRERFR.
MHh(E)GA BT
S, R EE R FH S 3 d, K HE AR
(A) 235 (B) V31 (C) X /KHE GA 5 5 (1 %W A7
rREZR(F=59.02,df=1,32,P <0.0001; F =
958.26,df = 1,32, P <0.0001; F = 14. 18, df = 3,
32,P <0.0001) ; 5l Al x 4% B < SRl x 2R AR x
BREIFP x B x BWENH R ELOAEMH (F =
11.80,df=1,32,P =0.0017; F =5.22,df =3,32, P
=0.0048; F =12.35,df =3,32, P <0.0001 ; F =
12.55,df=3,32,P <0.0001) (£ 1,K1). # &
A HAREE 6 d, %48 5 X GA £ & 15 W A7 45 12
F 75 (F =259.56,df =1,32, P <0.0001) ; j Fil
XTI R x BEEVEE < B R x B x
IR BELTAERN (F=13.54,df =1,32,P =
0.0009; F = 13.58, df = 3,32, P < 0.0001; F =
4.07,df=3,32,P =0.0148;F =11.61,df=3,32,P
<0.0001) ; i ol 7] 2 Ji ) G & 3% 72 ¢ (F = 0. 01,
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df=1,32,P =0.9167; F =0.99,df =3,32, P = 0.4120) (£ 1,/ 1).

Rl ERPAEIBEERRERGASETUHMAENN

Table 1 Analysis of variance for GA contents in rice after Nilaparvata lugens nymph infestation

K AR E J5 K $ Days after infestation (d)

A 5 R IR
Variance source ’ o
F Al F value P {l P value F {fi F value P {f P value

A 59.02 P <0.0001 0. 01 0.9167
B 958.26 P <0.0001 259. 56 P <0.0001
C 14. 18 P <0.0001 0.99 0.4120
AxB 11. 80 0.0017 13.54 0. 0009
AxC 5.22 0. 0048 13.58 P <0.0001
BxC 12.35 P <0.0001 4.07 0.0148
AxBxC 12.55 P <0.0001 11. 61 P <0.0001

A JKFE 5 AP rice variety; B: KA E rice organ; C: 4% H %5 ¥ Nilapavata lugens nymph density.

R2 ERBAEIBIEAEHRERGARETLENILL
Table 2 Percentages of increase or decrease of GA contents in rice after Nilaparvata lugens nymph

infestation at the grain-filling stage

Hy K B H , ( ) GA & ®AANE 4k (%)
w2 3
TR T i Fo 5 R H e B e/ bk Percentages of increase or decrease of GA contents
Nilaparvata lugens density
Rice variety Days after Jics - R 56 L
) ) (nymphs/plant)

infestation (d) Root Leaf R /L ratio

40 -21.64" 9.44" -28.67"

3 80 -22.06" 21.19" -35.85"

Bk 963 120 -17.50"  -10.73" -7.91
Xieyou 963 40 -7.33 15.68" -26.17"
6 80 4.90 3.99 -2.54

120 19.30° 8.93 13.38°

40 -22.13" -9.54 -13.14

3 80 -18.80" -5.83 -13.73

120 -28.00" -4.96 -24.37

TN1

40 -4.80 0.84 -5.31

6 80 -15.21° -0.90 -14.17

120 -31.63" -5.29 -27.56"

¥ FERAEIR] - SR (R 3 FNAR F AR  N TR) ROA b 2 R W

“* ”shows that there are significant difference between the GA contents of the same organ at the same rice variety for the same time

of N. lugens infestation within the same column and the control.

2.2 GAZELTLBEHE S H L 963 5 3 d MR GA FTEE SR FET

Z H LR R it B KR R A 963 A4
W GA & &4 TNT &, by GA SR WM e T
R R AR F S KA GA 5 5 1238 1k 32 2L
YT KRG i Bl A8 e R i) RN % L % i (K
1) o B35 EF 40 Sk /B 80 Sk /KK AT 120 3k / bk 12

21.64% 22.06% F1 17.50% , 40 3 /480 Sk /kk
fRFEKIG GA ZEME L W& NE T 28.67%
H135.85% ;40 Sk /MR 25 6 d KHE GA & &R
SELL N R T 26.17% (£ 2) . 40 /. 80
Sk TBRFT 120 Sk /#kAZ 55 TNT J5 3 d fil GA & & &



1544 - N B H 242 Chinese Journal of Applied Entomology 49 %

L ik mphs/pl: 040 3k/Ek 40 nymphs/plant
250 JBE 80 cormeneiatiat =50 SUFk 50 nymphs/plant
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1 ERHAKEHOI63(A, C, E)FJATNI(B, D, F) ZH Y AEHARERRE
fth GASE.GARERBEILTL
Fig.1 Effects of Nilaparvata lugens nymph infestation on GA contents in roots and leaves,
and R/L ratio for Xieyou 963 (A, C, E) and TN1 (B, D, F) at the grainfilling stage
Bl 0 P28« bRl 22, KE T B RN G S BER R R — Rl [/ — 42 55 ] [R] — 248 5
W2z S5 (P <0.05, ¢ test) o
The values are mean + SD. For the same time of N. lugens infestation, at the same organ of the

same rice variety, histograms with different letters indicate significantly different at 0. 05 level (¢ test) .

FH T 22.13% < 18.80% Al 28.00% ; GA ¥ & A 31.63% ;120 Sk /¥R Ja K GA 5 ARG L
HUEE L 500 R L (L W] 2580 Sk /0K 120 535 FIE T 81 60% (4 2) o ] WL, 3 0 K 7
SRR 6 d AR GA SR E FHET 15.21% 40963 TNT 2 HS €I A o f2 7 5 26 A 1 4
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HOGA & 5 GA & BMUE L R B (B i 963 1
W REAE 120 Sk RRZ F G B TFBRAN) it R GA B &
AR AR AN BT 5 TR  J AR i Aol A2 A e 2 I W

BES.
3 i

AFFRIREE I R A YR GA & s e A
B AR AR H TR 2 AR W E XY GA
MRZ M. 3h il J5, ®f SR A ARk B GA & & T [%
(Kim et al. , 2009) ;7K 43 it 5 » w4 25 i)
AR GA & &P, BB 5, GA 18 &K (22
ANHAE, 2006) ;i B E S S SR IR AR A GA i
N B, fE kA K 32 B (Stavang et al. , 2009) . GA
FEREWIAR I B b ¥ n] B il B S0 AE 86 B e
JAKFE GA SRR T4 CElgr A A A
WM . BRI, GA 5 ABA X /K R ¥7 kL 78
SRR (B4, 1999) , BT LLWE 9% 3 5
KR =M CE T 1R FH S GA & & i H
CATMENHEIME R A5 EY, GA 1 LLE
R B R 5 m A B
SOD) . i A b &
(catalase, CAT) %5 i 1) 3 ¥ 1M 4 2% %2 & (JA AH 4
2, 2003) o ASZHGHF TR B HER KR Z A K
A4 HURHE 3 d i GA & & W3 R, ARl
AW, 4 E A AR A T KA GA &
B A8 AT BEAR AT GA g b 4 fun i A gk
FL (3% 5 AR GA 25 N B A0 6 40 ) |l 60 B A
$&m SOD A5 5% LR 4 g v 1k 19 1 FH 52 8 T80 48 &
B HAZE G 6 d, PIZKAE MM AR GA & & R
L gk S8 N B, 2 W B A X SR T I )
TKFE R 2R A= W T (1 ok 44 A B8 o B 2, AR R IR
W 3 i 52 B 5% Wi, T RE S 4T K RERF R 7 S R
R o

5y BEWI KRG R A U GA & BEAR AL HL 8 ()
I 2245,2010a) 5 EIR WIKFERL E Jr GA & 484y
BRI, 1 m] B 2 D8 Ok HE R I K B R R GA 75k
W2, MR GA B LR RLAH X £ (R E K RS AT R
TE 78 5 5 7K R E 0 A 4 B U IR R SR O AR A
KA R FEE 3 d KRR GA & SR GE TR, M
SrEEINTEM R A R H S 6 d i GA H&E AT
B KRR HES I, 25 120 Sk/AR AR K A AT R
F i KRR SR 963 J5 6 d, i GA & B
TR GA HE AR AW WA, GA & =N

( superoxide dimutase,

PE 2 BT, IXRT A L DR A A R A B A
R F G K ABAR R A B m 1 GA, BL™ 2k
PR PEHE it CRAIE AR 2R WOBCE IR 9 0, 1 b T 5
B H AT 6 d,6 d G GA 3 =148 4 R 4
FATTHEN 6 d J5/KAFFHE GA 5 &k 23 Kl 2 R B
WSR2 MoK ARG GA & 5 A8 4k L8, 22 7 A K
M 43 BE JY TS S0 5 b 2 15 B 64S /E32 A% A i F 4%
JE U Rl TN B G, 450 20 0 Je o ot i o

R BCE A A A KR B RE ) P 5%
e+ 4 & K 5 /E A (Yoshida et al. , 1970;
Yang et al. , 2000, 2002; # %% 43245, 2001; ¥ &
B4, 2001) o EIT 50 4 i ] BL, ko4 R S 3L
R A FH T 0 A A B 2 9 0 AR R o
WA o ARWFFLERTT T B I AN 5] ZKRG it Bl 72 4%
A AR A i 9 GA & &= AR AN TR, (H
CaE R G s A NI T IR T i 1 N
FUo AR AT LA AT A VR U ER AL B SO K R
Bl g Pk K 7B 47 & ) (GAVZR F1 ABA) [ A B
YEFIBEST, 7 A FFRL GA & B AEM K FF AR 5 G
(19 725 A AR 2 DU S F 5 1R TR A
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