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B E [BH) HEAF%EREHE Nephotettix cincticeps HU A [R5 7K # Oryza sativa L. %
AR, [ FiE] BeEBEM ARy 0 (XTI ). 2. 4 1 8 Sk/bk 4 NAb3E, J35IHLE 6.
24, 48 f1 96 h 5, KM/KAEMH%42 ( Chlorophyll, Chl) 5714 (Total protein, TP) &, AR
B rfiRl s, K RGN A& 8 ( Lipoxygenase, LOX ). B8 & b B {LE( Total superoxide dismutase, T-SOD ),
FEAYIEE (Peroxidase, POD ) ML W% LEE ( Polyphenol oxidase, PPO) Ifitht, [&HR ] ANRIZEEH
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EPEFE, REM ISR, POD WM, HAR N 2 SRR 4 SK/pR BRI 96 h ),
JKAE POD M B & T (P<0.01) o [&ig] AREERREMMEE AR, H5HKRE=4 5
A AR AR, I KAR Chl At & LOX. PPO. T-SOD F1 POD i ¥ i B B 254k,
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Abstract [Objectives] To explore the physiological and biochemical responses of rice to the feeding activity of the green
rice leathopper (GRL), Nephotettix cincticeps (Uhler) (Hemiptera: Cicadellidae). [Methods] Physiological and biochemical
indices of rice plants were measured at three GRL densities (2, 4, and 8 GRLs per plant). Rice Chl and TP content, LOX,
T-SOD, POD and PPO activities were measured after GRLs had fed on plants for 6, 24, 48 and 96 h. The control group was
comprised of GRL-free plants. [Results] Chl content of all three density treatments was significantly lower than that of the
control group (P<0.01). TP content increased after 6 hours of feeding, then significantly decreased as the duration of feeding
increased (P<0.05). LOX activity in the 2 GRLs per plant treatment group significantly increased after 6 hours of feeding
(P<0.05), then significantly decreased as the duration of feeding increased. PPO activity significantly increased after 24 hours
of feeding in all three density treatment groups (P<0.05). T-SOD activity changed dynamically with the duration of feeding
and GRL density. POD activity increased earlier at higher GRL densities; POD activity of the 2 and 4 GRLs per plant
treatment groups was significantly higher than that of the control after 96 hours (P<0.051). [Conclusion] Significant

physiological and biochemical responses, including changes in Chl content, and in LOX, PPO, T-SOD and POD activity, were
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induced in rice plants by the feeding activity of N. cincticeps. These responses varied with GRL density and the duration of

feeding time.

Key words Nephotettix cincticeps; feeding stress; chlorophyll; total protein; defense protease

JK F& Oryza sativa L.V 2 60%[%) A 12
ftEg, 2REMEZREIEY (Khush, 2005;
RPEIESE, 2015 ), B [N I8 52 228k B BN 3 1
FEC XN F545, 2020, 2021 ), 22 R -1 Nephotettix
cincticeps & i WL /K B 22 L > — ( BHAESE,
2020 ), FEFRE &AW, F 2 =L 0 g
IR (%A, 2014; BXSCARAE,
2020 ),

FE R M WAL R K R E ZE A B (Rice
dwarf virus, RDV ) FlE &Rk a: ( Yellow stunt
virus, RYSV) By FEZEA B AL (XUFFATFIsKkEE
2%, 1983; KR, 2012), HUGEES MK ES
I 3 I ORGSR AT W TR B - Rk, Bl
TR A B ORI R R A R 4 ol FH ) B AL 4% 1Y
KEEREE (P8R, 2012),

L R IR 3 mT LA S AR AR PR 1 B AR A
G & RAEZA, w5l R ALY

( Peroxidase, POD ). Z %A L ( Polyphenol
oxidase, PPO ), I§% &M ( Lipoxygenase, LOX )
1Ak (Howe and Jander, 2008 ), fHEMEER
Hu RIS AR B A ) S LA A ) e B
o, WO BEATRR I (FRSE, 2018), H
HIETREANR) 25 B (AR BB T ) SN R
BRI 3 S, KR AR A LR AR
M o7 1) A DL AR IE

AT 38 3 I A [F) 25 PR R I AN
ENE NI =1 2 & S Y R DO aE I N
ARG YRR S A, T R R R R
BB 5 & A A AR AR R 1 e &R, il
— PRGBS ) 2% Ol 75 2 K R B
A b BN ARYE 5 k.

1 #MREFEZE

11 KEBRMS5EE

SEH A A ORI LR AR G, BTl )
P I T AT 7] 5 SRR A B R A

TN1, i i p AL BB tE P O 3 i it
K%,

KFEENEEE . KRR TG, 8T
Bia (K 16em. T8 12cm. & 12cem) HY,
TR 10 6L, N AE TSR Y., 10 d 5K
AT A 14em, 4 18 ecm. 15 20 cm X33
BHE, AR 1Rk, AR, Y %S
Higto BLLE WL HEUE R - (VL9524 Ao
PHEABRA T ) MBI, WY (26+1)
°C J2JE 85%+5% JEHR L : D=14 : 10( Shietal.,
2019 ),

12 BEMEMEBkESERE

RN T M MR SRR, TEN
FH TN1 KRR 7E S AU by %, SOHIRE (26+
1) °C. {WJE 85%+5%. I L . D=14 : 10 ( Shi
etal., 2019),

13 REM#ZESNRMKHIRE

VEREPIMLIG 2 48 h (BRI R, B
FHFET 45 d BARE-S0RENE - (R
TR R L, BUEE LE A 0R . &
20 cm B P ), FEHEUE 6. 24, 48 f1 96 h
J, KRR B (Cheah et al., 2020), #2H
AR R E T LU AL BE 2 h ( Zhou et al.,
2014 ), HEMBAZEEE 0, 2, 4 F1 8 k/Fk, 4
RN IR AR 3 A SR A
FALPYBEE 3 KER

14 KBEHENERNERUNS ESTHE

SR R ) A DS ) 28 3 2R R o L R
AFEH S, KR4 %E (Chl) (FEMH4EE a.
MERER b HAMgER) 5RENA (TP) MEE,
€ LOX ., PPO. T-SOD 5 POD RyiF ., H,
LOX & A 75 MR AE ARG BR A ],
Hax s & m A m st Y TRRAIESE B . 1
AR FRYEEEE A 0.1 g FIRE I AR, A5 Ab B
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H Excel 2010 5 R4S #6 I H8 B5 ) 5 2 o 76
Y1144 . fEI8, H Origin Pro 2021 14 Fisher LSD
PIE T2 5 B E A

2 GR59H

21 AEZEENEEHEMKBHEESEDN
=410

AR BE i i B RS /KA 6 h Rl 96 h ),
MK a, MEEEK b M SEE S B0 E &K
FXHRAL (P<0.01) HIJLIH 2 A & ik
P& 24 h5, SEEHANBTSRTE, PE
SR R AR R b A RN T IR,
% 5 S AR a SRR
4, THEXESE (P>0.05), K%E5H%ER
(e R | R 43R a A DL R
FEALRER b &R = XA (P<

0.01); HUE 48 h B, BRESEANMTEE a.
M2RE b 5 NS E & i P A5 b
SRS FRT X IR, BN EEE b
W B EE TRRA (P<0.01) 4b, HAK M4
Eom SRR REES (P>0.05) (% 1),
SMRFERFRIR, 3 AR I A A B
STEINS TR ] W T S g i

22 AREZEEMNREMHBEENKBEES
(TP) & EHIRM

P& 6hbf, i, . & 3 AR
2 TP &m0 e 3 & T R4 (P<0.01), H.3
A 8] TG 25 22 57 (P> 0.05 ), HUE 24 h 1),
REEY TP SRS HEMEER TH ., BEE
HEXTHRAL (P<0.01), o, m# R4S
G2 (P>0.05), BUE 48 h i, 3 4%
JEA TP F e B BB T XA (P< 0.01),
VMR B TP & e fi . HUE 96 h i, hig s
¢ TP FEME TXRA, HILREES (P>
0.05), K. FHRREHN TP &tk W E K T xt
M2 (P<0.01) (1), BPZKFENISZ 321 2 2 - i

1 TEAZENEEMHEESRHTKEHEZESE (myg)
Tablel The content of chlorophyll in rice under different feeding stimulus by Nephotettix cincticeps (mg/g)

LD W (/bR HUERtE] (h)  Feeding time (h)

Parameters Density (insects/plant) 6 24 48 96
0 1.28 £ 0.01A 1.13+0.01B 1.00 + 0.00A 0.93 £0.01A
M52 a 2 0.83 +0.02C 1.11 +0.08B 0.98+0.01A 0.57+0.01B
Chlorophyl a 4 0.52+0.01 D 1.22 + 0.00A 0.99 + 0.00A 0.29 + 0.00C
8 1.09 + 0.01B 1.14 + 0.00B 0.82+0.01B 0.56 + 0.01B
0 0.50 + 0.01A 0.28 + 0.01B 0.36+0.00 B 0.28 + 0.00A
W4 b 2 0.36 + 0.00B 0.39 + 0.04A 0.42 £ 0.00A 0.18 + 0.02B
Chlorophyl b 4 0.17 £ 0.01C 0.33 + 0.00B 0.29 +0.00 C 0.09 + 0.00C
8 0.36 + 0.00B 0.30 + 0.00B 0.29 +0.01C 0.16+0.01B
0 1.78 £ 0.01A 1.41+0.01B 136 £0.00AB  1.22+ 0.00A
P 2 1.19+0.01C 1.50 £ 0.07A 1.40 £ 0.01A 0.75 + 0.02B
Total chlorophyll 4 0.70 + 0.01D 1.55 + 0.00A 1.28 +0.00B 0.38 + 0.00C
8 1.45+0.01B 1.44£0.00AB  1.11£0.01C 0.72+0.01B

[RZEE G AR A AR RS FHRERATE 0.01 KA EEZS (P<0.01, Fisher LSD H{HIEKL: )

Data followed by the different capital letters in the same column indicate extremely significant differences at the 0.01 level

by mean value method of Fisher LSD-test.
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Fig.1 The content of total protein in rice under different feeding stimulus by Nephotettix cincticeps
[ — BB E] A B EARAE AR E FRERRE 0.01 K PEAHRBEZER (P<0.01), AE/NGFRFER
7E 0.05 KFA BF2S (P<0.05), Fisher LSD ¥I{EERK . FEIF.

Histograms at the same feeding time followed by the different capital letters indicate extremely significant

differences at the 0.01 level ( P<0.01) and followed by the different lowercase letters indicate significant
differences at the 0.05 level (P<0.05) by mean value method of Fisher LSD-test. The same below.
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23 FEEZEEHNREMHEINRARMM KBRS
AE (LOX) FEHEHRMm

B 6 hit, REEHM LOX JE M %
XA S mEEA(P<0.01); BUE 24 h
Wf, 3 NREEAR LOX W6 P B K T X 1
M, HhWEA S Mm% EA LOX G RN W E %
FALE R (P<0.01); HUE 48 h B, A
LR A LOX I M i 3 s 1 R S5 1K
WA (P< 0.01), HLPEEL LOX JEMEix
o WU 96 hEF, 3 ALY LOX TP
TR, DS B A A HAR e T
R REE S5 BE2H LOX 6P (/] 2) o /KFd
TE I8 57 R IROR [) 2% 5 OR [ s O 3
Je, MREEEERR, TEMER N A5 LOX 151k

Thi, B NTIE LOX ik B E R .

24 AEHEREEM HE AR Hx kg % 5
S4B (PPO) EHAER

B eh i, ik, SRR
) PPO itk, WS E E2ER, K4AnH
TR EER (P>0.05); W& 24 h5, 3MHE
%) PPO IR S TXTIRAL, Heb, s A
W = TR, rh AN R E S TR
2l (P<0.01), X% 4 PPO &M S5x) B4 H] TG
WEZES (P>0.05), HUE 48 hif, 3 MEE
) PPO R P4 W L FX R4, H %A
PPO G BB LT A (P< 0.01) Jfi
FRTHPEEH (P<0.05); BUE 96 h i, [
FEA PPO I M I IF Al i 2L T R4l (P<
0.01) #h, Hax 2 MEEASX A TR E2ES
(P>0.05) (&l 3) . /K& PPO {5 AR fL AR
L5 PR I W A O, (L2 R ) B A T
WG KRS PPO TEPENT R i, BEE ARt
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Fig. 2 The activity of lipoxygenasein rice under different feeding stimulus by Nephotettix cincticeps
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Fig. 3 Theactivity of polyphenol oxidasein rice under different feeding stimulus by Nephotettix cincticeps
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Fig. 4 Theactivity of total superoxide dismutasein rice under different feeding stimulus by Nephotettix cincticeps
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Fig. 5 Theactivity of peroxidase in rice under different feeding stimulus of Nephotettix cincticeps
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