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Effects of Water Stress at Different Growth Stages on Root Activity,
Leaf Water Potential and Protective Enzymes Activity in Rice

CAI Kun-zheng, WU Xue—zhu, LUO Shi-ming, WANG Wei
(College of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract: Effects of water stress at different growing stages on root activity, leaf water potential, protec—
tive enzymes activity of leaf and root in rice variety, Fenghuazhan, were studied through pot experiment.

The results showed that, leaf water potential was significantly decreased after water stress at different
growth stages and it could be restored to the normal level after re-irrigation. Root activity after water stress
was increased by 181.38% , 27.32% , 94. 86% and 93.47% at tillering, panicle differentiation, head—
ing and filling stages, and kept higher level than the control after re-irrigation at panicle differentiation
and heading stage. Superoxide dismutase (SOD) , catalase (CAT ) and peroxidase ( POD) activity in leaf
and root increased significantly after drought treatment, and restored to normal level after re-irrigation ex—
cept that SOD activity were still higher than control when drought at panicle differentiation and heading
stage were removed. SOD,POD and CAT activity in leaf was higher than in root whatever irrigation or

drought.

Key words :rice; water stress; root; protective enzymes; growth stage

TR ARE KB E BB E T2, K AR AR SRl 12— 75 B T S
FHEARTRI L 3 BB T oK A R R B, T A i2e i (R — e R K5 7 e T

#s B H5.2007-09-12
EEB N KR4 (1970—) , 5, 81 #4% , 1+, E-mail: kzcai@ scau. edu. cn
HLWMB . B K/ AXHFL4(30100107) ;) &4 8 X85 E4(20000636) ;7 & A # 443 X5/ B (2007B020711005)



8 CS I AN T ¢

55029 %

52K AT AMEE S BAMEEOR | 3 A i 7K o T 4R
T OSSR, KRR B W2 BT R kA e, £
YEYIEAS AR AR 7 & AR B ARk, DA
IRt E 7 M = LT A NE 2 ARV &) SER O
R AT TR BB KOCE R
9T YR UF A PO I e N 4= F:U R B8 i S TED )
WRZIE ST BT E AL IS VA S B S 8. AR5
FEANRIA: B IIE AL R T R R R X K R AR
FIG ST RNE I R FR R PR R 1 A 5, DT
B RARRAE T W 0T AL, AP AR B R R
SR IEF S %,
1 #WR5FE
1.1 #F

FAEq, BRGS0 R A F IR
108 d Ze47 ki 97 em , 43 BE 15,
1.2 RBeigit

RET 2004 4 4—7 A FEAERAh KAk 27 B
RIGFM AR E NPT, Fk, HERKAE L, AL
J5i 18.36 g/kg, ML A 97. 68 mg/kg, H AL 50. 61
mg/ kg, HALET 166. 08 mg/kg. FE%E 1 15 kg, Al
BN AMRE 0.2 ¢ A AL 0.2 ¢, fE R ILALE
AL B 5 ANAb L SRR 3 AN BERLHES ).
BIX R (CK) B EF M —HAARKZE 1 ~2 em; 47
BEWIEOK (T1) B #%)5 15 ~30 d ZIajHEK , Hogx it
ERFEKZE 1 ~2 em; BAMEIIEK (T2) B E 35
~50 d Z[E] ( ZURABCHE S 10 B 20 464 B 40 B s K o3
Z40) HEK , HAES AR KR 1 ~2 em AR TEK
(T3) B4k 65 ~80 d ] (b b 2= 55 R ) HE
K, HARHE MR KZE T ~2 em; 45 S2HAFE K (T4) .
Ak 80 d Z AR HEK , HARB E R FFKZE 1 ~
2 em. SPEEHIR TAMARS N, K G AT + KT
—0.35 MPa, Hth &b 2§ K 25 dBF + 38 K 7
—1.50 ~ 1. 80 MPa Z[f]. AKX S FREE 5 K,
TERRR P K AL BRES G HEA IR , I EAR 2238 1
I KB (R H 22 [# Yamato 23 & 7= WP4 7KL |
AP LG (SOD) T it SR Ak Wy (POD ) Filict
AL AU (CAT) ™ .

DIFIH NBT YeAbif 5 50% Sy 1 /4l 1 2 p
024 U. SOD #1 POD L Us ¢ ' Wi& JJ 80, CAT i
PPA mge mg_1 « min " IE SI AL

2 FERESH

2.1 XREFHRIFMm
M1 AT LA FEIE R K B RS KA

FIAR R TE HTE RS 50 d Pk ElR K, N 147.72
pge g o h T ZIRBEIRAR, BIRAR)E 95 d BHUh
11.08 pge g '+ h™'. ARFEIEHE W Z A M0
A5 EKREIR R IE 0 BE T . LA BERA K 43y
W(TL) Ja MR R M I & &, ik 2] 214.78
pge g e h HOXT RN 181. 389% , {HAEE KIG AT
TG S BXT BRK S, T2 T3 F1 T4 A FRAE 5K 45
JEAR ZR 1 7743 0 FEXT BRI T 27. 32% ,94. 86% I
93.47% , 2= . Horf T2 F1 T3 Ab3IAE R & it
IRJEATR B3 = TR IR AERS ARG 95 d B 43 i) X
W& 172. 47% F1276. 53% .
1 FREBHASIHEXAIEIRRE HwEm"

Tab.1 Effects of water stress at different stages on root ac—
1

tivity of rice pee g e b7
izl Ui URater wansplaning /|
ireatment 15 30 50 80 95

CK S1.28+4.05  76.33£6.12h 147.72£10.11h 64.19+4.26h  11.08 +1.84c
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Fig. 1 Effects of water stress at different stages on SOD activity

in leaf and root of rice
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Fig.2 Effects of water stress at different stages on POD activity

in leaf and root of rice
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Fig.3 Effects of water stress at different stages on CAT activity

in leaf and root of rice
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