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Abstract. The activity dynamics of main protective enzymes in active oxygen elimination system of restoring and sterile rice
line after damaged by white-backed planthopper (WBPH, Sogatella furcifera) and brown palnthopper (BPH, Nilaparvata lugens)
were investigated. The result showed that after the infestation of WBPH, the activity of superoxide dismutase (SOD) increased and
that of catalase decreased, and that of peroxidase (POD) increased in resistant rice and decreased in susceptible rice. While after the
infestation of BPH, the activity of SOD increased, and those of catalase and POD decreased in resistant rice and increased in
susceptible rice. Similar to the tendency that the feeding amount (indicated by honeydew amount) of BPH on rice plants was
significantly higher than that of WBPH, both the increased rate of SOD in resistant rice and decreased rate of catclase in susceptible
rice caused by the feeding of BPH were significantly higher than those by WBPH.
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Table 1 Evaluation standard for planthopper resistance in rice
based on seedling mortality

JUEIGH FEmER iz

Resistance grade Seedling mortality (%)  Resistance description

0 <10 5% Immamity

1 1.1~100 e Highly resistant

3 10.1~300 1 Resistant

5 30.1~50.0 1 Moderately resistant

7 50.1~70.0 % Moderately susceptible
9 >70.1 /& Susceptible

1.2.1.2 HKATIHEETE KEPEKEFX]
- OEIRER IR A BTV AT ES (F D
1.2.1.3 #EFEENEHTZ EINEESZFEMREKX
Hﬂ%%ﬁwﬁﬂlﬁ* i XS E Tk
;ﬁ:['f]

1.2.2 RIFEEEHEANE BERH &% RIK BB
FEEBEATE BUEERE 0.3 g AU 3 ml 50 mmol-L BfEE 2%
K (¥ : Na,HPO, 89 g AT 1 L Z&ME/K; ZW:
KH,P0,6.8 g & & T 1L & 187K E 900 ml ¥ 1 100 ml
LBBCHEITR) » (KBPHE. MK, 7JIZ)\7m1 R
ZMBPYE, 4 BOmdEEDNENRD, HEZE L
H, 4°C %14, 10000 r/min &> 20 min, FEWH

TRERIEB MR ERZE 10 ml. {KiE 4 °C FMRES

1l

MEAYEALEE (SOD) EHERIER NBT
(R=DME) RNV EIH] & : 450 ml BERREE P ¥R+0.87
g FMER (FT2BMEBIBANEEEF) +0.0206
g NBT+0.00021 g BH%+0.0131 EDTA(Z N Z
F8). 100 pl B INAZ] 3 mI NBT RN F, £E 400 Ix
64T FHEAT 64 M 15 min, R 5 BB L IE RN,

ME AseofE, PAAIMBEBRH R MBIEZ HX . SOD

1.2.2. 1

&M (U-g')=[(OD Xt F8-OD JUiK)/OD Xf 1 X2 X (%
BEBUEE) .

1.2.2.2 dE4ALYEE (POD) IFEHHIE FKAALIK
i, J%ﬁm%ﬂ#ﬁ 0.05 mol-L" REIAREIF 2%
H,O, #8827 : 1 : 1 FLHIBS, 7E 37 °C £ TR
&, A 0.3 ml mﬁ %%’ilFZ‘ 470 nm L€, M
ABBERRE 1 min i8R 1 IR ODg7oam 1H, 83X 2 Ko
R R RN BAL N ] A RDEH AR R, BT A
Eé LLHTIEJW FRMEBIR I CERERMAMERRER (A
ODy7onmmin-g™)

1.2.2.3 dHEALE B (catalase) FHHIE XRHE
240, L EEN, K BERR 22 MR 30% H,0, 3% 3.69
0.01 84, 7E 37 °C & FRiE, A 0.3 mi B§¥H,
R JELE 240 nm s, WMABBEESER 1 min 23X 1
R ODygonm 1, WF 2 K, AHRBRR/RBNER]N
I E R, m«muéwmmw LA B
BB R FER (AODysgum-min-g') .

2 HBR5SH
21 HWER. FTHENBH AR

3 AMNHIFSPK E & TE358. TE363. TE367 X HFH &
AEEI N BEHIERIT (F2. 3), HLH TE3SS HEY
KARIAEH (R 2) , TE367 X/ KARIIRT
i (F 3) , HBAHEKE RAEKBEHRE KA S
AARAEFANE: 2 MERHETE A 11324 X
it KRR AR (R 2. 3) ; #XHASI
32A/TE358 K1 FixXtEE CALRIAAFEDT (R2) , Xt
# KEHRIAAFRE (K3 .
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Table 2 Reaction of parents and F; to whitebacked
planthopper

fudsk  JEEE E7hiEs 2 el TR

Materials Seedhngmmhly(%) Resistance grade  Resistance description

TE358 1 b1 Highly resistant

TE363 20 3 L Resistant

TE367 40 5 1 Moderately resistant

mEEA 70 9 @slwnﬂe

XieqmmgzaoA

I132A 80 9 J& Susceptible

I132A/TE358 10 1 14T Highly resistant

TN; 90 9 ESuscqﬂJle
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Caged test of individual seedling at 7-8 leaf stage
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Table 3 Reaction of parents and F1 to brown planthopper

DAl B FEHH a:E S JutEgl JUKF

Materials No. of total seedlings No. of died seedlings Seedling mortality (%) Resistance grade Resistance descaription

E358 36 7 194 3 1 Resistant

TE363 36 4 11.1 3 1. Resistant

TE367 36 2 56 1 R Highly Resistant

HPER A XiegingzaoA 36 32 889 9 & Susceptible

[132A 36 28 77.8 9 J@Suscqjible

1132A/TE358 36 2 61.1 7 "R/ Moderately susceptible

N, 72 70 972 9 !@Suscqﬁble

Mudgo 72 40 55.6 7 HE% Moderately susceptible
ASD7 72 5 6.9 1 Eﬁmgt_ﬂym

D W IR AR B E T Screening test of mass seedling at 2-3 leaf stage

9% KA AFEME B, R RS EaAE B RERAETERNAEE. RN, Sk B8 E

R RENHER TIEMH LHRER R 4) .
WA WHNERERBUHERTHE LA, BrET
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Table 4 Honeydew excreted by Sogatella furcifera and
Nilaparvata lugens on different materials

PridFrs B &L 5 KA

Meaterials Sogatella fircifera (mg/ $-d)  Nilaparvata lugens (mg/ 3 d)
TE358 24267+3.5395 16.6589+9.5945a

TE363 32533+3.5921a 13.1122+4.683ab

TE367 1.9833+1.5982a 13.1544+6.3123ab
R A XiegingzacA 498331 12608a 22.61+2.7619ab

1132A 5.9833+1.7702a 25.7133 +16.4095abc

F, 2.83+02651a 24.19+ 12.6007bc

ASD7 - 7.0711 +43043bc

N, 52467+2.566a 21.6867+163345¢

Y SEisE RAMAR NS BRR TR e BERER, &
NEEERE, P0.05 :

Means followed by the same lowercase letters in the column are not
significantly different by least significant difference (LSD) test, P=0.05

£5 AEAATRHBRMBHEREARIPEBEWN

FEEEN13.1~16.7 (mg/ 2 -d), BhA k4 22.6~25.7
(mg/ % -d). % B FR/KFEATFIAXT Pl BHmFft ASD7
M TN, b5 KR EEE 4 H8 7.0 M 21.7(mg/ % -d),

ROMFE®ESE. A5 CAEDL. BRME LEEED
RURPER, BAME KAEHE. FHit, FHANA,
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2.3 MEAR. FEHARKEFZAAMCAATRIEK
ERFRIPEEENTL

18 KECAE/KREE, didMkl (TE358. TE363.
TE367) tHEEEN SOD F1 POD & HEHE A FIFR )
wain, AR TE363, HAEW POD ﬁﬁﬁklﬁﬁﬁi%ﬂu,
&% 87.53%. catalase 1ETEIEIE A FFEE R T FE;
dibtkl (PhEE A, 1132A. TN,) HEk{EHN RF SOD
SN, POD ¥ catalase FEMEBI TR (FS) .

b

Table 5 Changes of protective enzymes in rice plant damaged by Sogatella furcifera

HridsE SOD 4 POD Ab## Catalase 41
Materials SOD treatments CK % POD treatments CK % Catalase treatments CK %
U-ghH (AOD syt g ) (AOD;pmmin g )

TE358 184.44 181.67 152 52667 467.67 12.62 1.5556 322 SR
TE363 176.11 11222 5693 56133 299,33 87.53 04444 04444 O
TE367 176.11 15222 1569 4% 45333 897 0.5556 08889  -375
R A XieqingzaoA 189.44 163.89 1559 368 49333 254 0.5556 08889 375
I132A 187.2 17389 767 460 482 456 0.7778 L1111 =30
Fi 178.89 16222 1028 48667 21467 126.71 02222 315556 9375
N, 184.44 162.78 1331 320 320 0 02222 07778 -3

W RAKNEKERE, PiHME (TE358. TE363.
TE367) fa#k{&MW SOD H catalase iEMEEH A FER
i3 in, JUHER TE367, HAKWN catalase VEME R &1
m, 1EF 105.69%. HUHRMEKMAERN POD WEHER T &,
A (hEF A, 1132A. TN;) fitk4ER SOD
1 POD iG-S AE A FAEE RN, {H catalase iEHET
fE (R 6) .

5% LAy FMLE, 5

sk (TE358. TE363.

TE367) %38 CE A EE, HEKERN SOD iEFHER

WKERTHE. &

%&ha

HSR TN,

BkE (B R AL I132A. TNp)
, &N catalase KR (THEEE) B&E-

pnil:
——

2#Fh, HEKREN 3 MR

' E5IEFR (SOD. POD # catalase) 1&HERIZALEREY
=T ArE AR,
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Table 6 Changes of protective enzymes in rice plant after Nilaparvata lugens attack

HHAekt SOD A8 POD A Catalase M58
Matenials SODtreaments CK % POD treatments CK % Catalase treatments CK %
WUgh (AODgnmin " g") (AODygpmin g ) i
TE358 210.54 17538 2005 45137 53025 -14.88 237 167 4135
TE363 19655 12035 6332 22317 31428 2899 0.72 052 39.84
TE367 191.36 14852 2884 38745 46733 -17.09 1.85 09 10569
EF A XiegingzacA  192.54 16791 1467 56787 49737 14.17 041 086 -5197
132A 205.37 18041 1384 57023 491.51 16.02 0.71 126 4322
F 17731 15058 1775 22561 15542 45.16 1.54 374 5874
N, 219.64 16887 3006 44728 33451 3371 0.15 085 -882
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