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Effects of Hg Stress on Growth and Physiological and Biochemical Characteristics of Rice Seedlings

GAO Da-xiang, HAO Jian-chao, LI Zi-fang, MA Yong, LIU Hui-fen

(Department of Agronomy, Tianjin Agricultural University, Tianjin 300384, China)

Abstract: The hydroponics was adopted in our experiments to research the effects of heavy metal Hg on the growth characteristics, including
plant height, tiller, the ratio of root/shoot and the physiological and biochemical characteristics including the content of chlorophyll and free
proline and the activity of protective enzyme SOD, POD and CAT. The results showed that at low concentrations of Hg, the height and the ear
weight of paddy were promoted but restrained significantly at 10 mg-L* and 50 mg-L-* Hg?. The tiller number of rice showed no obvious re—
duction at lower concentration of Hg®, but reduced significantly at 10 mg-L* and 50 mg- L™ Hg* as well as small and weak tillers increased.
Under cadium stress, the ratio of root/shoot increased, indicating the restrain effect of cadium on shoot was greater than that of root in rice.
There was no significant difference in content of chlorophyll b and pigment of carotenoid between Hg? stress and the control, but, with Hg*
concentration increasing, the content of chlorophyll and biomass dropped obviously. In addition, Hg?* could induce the protective enzyme ac—
tivity. Hg?* showed no significant effect on relative water content of leaves and the content of free proline.

Keywords: stress of hydrargyrum; paddy; hydroponics

KBTI A, Do S R ) LT 5
T3 O TR AL J7 T 52 4 DX i - SRR 4 i
R R PTG OTR 20K 18 Fl i [E bR
oL EEAA IR , TPl — K2
TEAE IR NAR R R B A B B h itk i B T
BRI T R AYUE SRR, Tk
AR SRS (IR TR RS ) 7 A T ok iy B 2

75 B #A:2007-07-02

EEWE . KH P B AR AR T H %)

EERAN . B (1962—) , B YFI, EEM TR S G: RAIFEE K
FIIINEE T B 5T T AR

EIEE XHE2S  E-mail: liuhuifen@eyou.com

Yyl |3 S A 00 SR B ATIOR X R A )
AEAPIRGLA S I R B Y . AT
R AT L3 RO R ok 2 (e SR M R
KB IATHESEERN LR RXME R fEE , =
SURMEHYIR I REZ 2 0%, BEMIRIAR AR A
BELASHHRT 5 37 00 MRS/ P o DA — 2675 e il DX ] £
K, e SRR K RERE K 5k B LA, T X /)y
A SRR RN/ AR LUK R A B ERS
BB R B BT KR A T AN R e B B Rk ki Ak
B A B AR 7 TR 4 SR X A R B 52
PLEE, ST G R 15 e i M-S Bt S P At

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



mailto:E-mail:liuhuifen@eyou.com
http://www.fineprint.cn

55 27 5 1 & W ®OE B

2o R 59

1 MRERE

1.1 ik it

PR AR SRR TR AR 93, B A — S /K AR 4l
WIS AR BN GG, A6 7 ¥k, ] 1/2 Hoagland 15 7%
WG 1A KA — B4l i 4R 18 6L, RERA
0,0.5,1,5,10,50 mg-L* 7R & ¥k &£ ) 1/2 Hoagland
B TS

R E 3N EL, MAESEAK 10d K 17
d J&5 43 I A PR e (HRON 2k 3 Bk ) A BESL (A -
Y, Wi BUE 2 8 3 mHE R SR A
fig 75 & \POD {14 . SOD {4 \CAT & M . A &
K, ZJE BT 4 MR A it (g-7850) , 05 3 PRAREL
RegR  RRSOIR fe i A ) R R (g A7) o
1.2 MEFHE

M2 28 Er g N SR FH DA B 2 2 b € 7500 il 2
0 E SR A B e kW 1 A ALY (POD) T
PRI 7 R F A QAR B0, 2ok S A0 U (CAT) 16 Pk
AN >R P e e R B 950 e A AR 4y s {L T (SOD ) 1
P B0 E 2 D X AHAR A A e A P2

I 5 AR AR R - B BBORE A P T A 1 25 —

-, BRI AE T (Fresh weight, FW), 65 CHET 24 h, FRH:
T (Dry weight,DW), 7 /K LWC=(FW-DW)/FWx
100%,,

A= R - A R AR S A, MR
THK M T4 ORI 7K 55, AR5 3 ol R L
#; BT 105 CHEE L 30 min, F5F 70 CHET 24
(1 et B 1l = i
1.3 BT

FH SPSS A% W 5 19 45 A e bn 2E A 7 5L R R o
REPLI T 7 2250 17, R FIDUNCAN 4 7F-34%k
B

2 HBRESH

2.1 FRXPKTEHRES S ERTEERIRM

T3 2253 AR AR AR BT RE i 48 AT e E A
F e AR PN 25 R bR s (3R 1), (AL AR B
XK BERM A . 10 mg- L H* i & AR BE
50 mg- L Hg* i JoRL e /NBE 550 BEE 2 . 0.5 mg-
Lt Ho? 4b B AR TR 10 R ] B ARG A R
MYIRIER . 25, BEEW R RsE i, RETE M B I
2.2 RXITEMERRTE LRI

1 RxPkEKRS SEREENIMN
Table 1 Effects of Hg on plant height, tiller number and ear weight of rice

FEri/lem

BN - Gt

Ho? Wk img » L /g - 3t
AbEE 10 d AbER 17 d AbEE 10 d AbER 17 d

0 50.44+1.39 ab 55.67+3.60 a 22.33+2.51 a 22.67+2.52 a 10.77+4.1 ab

0.5 50.56+2.27 ab 59.89+3.34 a 23.33t1.53a 23.67+1.15a 11.28+0.74 a

55.11+6.19 a 59.22+4.07 a 22.00+3.46 a 23.00+£3.60 a 6.76+0.42 ab

44.67+7.42 be 59.33+6.55 a 18.33t1.53 a 19.00+£1.53 a 6.17+3.53 ab

10 41.67+3.78 ¢ 44.89+1.95 b 13.00+£2.00 b 13.00+£2.08 b 8.90+0.23 ab

50 37.67+2.52 ¢ 37.44+3.29 c 20.06+3.79 a 22.00+3.21 a 5.14+4.40 b

T R B A P52 I — 1 T AN ) 5 B3R R [RI AR BRTE 0.06 /K R 225 3% R,

Note: Values in the table are means + SD, different small letters in the same column indicate significant differences among different treatments based on

Duncan test at 5% level, the same as below.

% 2 RIMEMERIRE LB
Table 2 Effects of Hg on biomass and the ratio of root/shoot of rice

B — IREER

U

Ho? Wi /mg » L™

4:4#lg R b A:Yrslg R b
0 7.29+1.74a 0.45+0.07 abc 25.23+6.19 a 0.49+0.07 a
0.5 7.73t1.60 a 0.38+0.01 ¢ 30.73+5.48 a 0.48+0.14 a
1 7.12+0.94 a 0.42+0.05 abc 27.16+1.34 a 0.39+0.07 a
8.10+1.80a 0.41+0. 12 bc 29.76+1.61a 0.48+0.14 a
10 3.53£2.29b 0.54+0.09 ab 29.96+1.61 a 0.54+0.20 a
50 4.93+1.31b 0.56+0.03 a 25.86+1.45a 0.74+0.08 a
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Table 3 Effects of Hg on relative water content and proline
content in leaves of rice

HO® R Img » LY AR Bk % RS Eg - gt - DW?

0 66+0.2 a 231.91+51.68 a
0.5 66+1.4 a 282.49+32.07 a
66+1.3a 271.73+136.19 a

67+2.2a 206.81+128.22 a

10 65+4.4 a 298.29+55.19 a
50 66+1.5a 238.08+42.96 a
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Table 4 Effects of Hg on chlorophyll content in leaves of rice(mg-g™*-FW?)

Hg? k& /mg « L ek a ESS 4 4¢3 a+b S p &
0 1.67+0.14b 0.76+0.08 a 2.43:0.21ab 0.18+0.02 a

05 1.76+0.16 ab 0.77+0.05 a 2.53+0.21 ab 0.13:0.02a
1.79+0.17 ab 0.79+0.09 a 2.57+0.26 ab 0.16:0.03a

2.22:049a 0.71+0.02 a 2.92+0.26a 0.09:0.01 a

10 1.62+0.38 b 0.68:0.02 a 2.30:0.58b 0.30:0.02a

50 1.40:0.12 b 0.57+0.08 a 1.97+0.20 b 0.26:0.02 a

= 5 KXt A CAT POD . SOD &4 &Y 820

Table 5 Effects of Hg on the activities of CAT, POD and SOD in leaves of rice

HO® k& img » LT CAT & t/umol » gt « FW™ « min?

POD V% #k/umol « gt « FW™ « mint

SOD i - gt

0 130.73+4.80ab
0.5 126.00+0.90b
131.52+2.02ab

128.43+5.53ab

10 133.21+7.03ab
50 135.40+3.92a

0.73+0.25b 9.01+1.50b
0.61+0.13b 10.86+3.14b
0.64+0.17b 26.56+1.05a
0.64+0.09b 9.11+3.96b
1.11+0.19a 13.00+3.49b
0.79+0.19b 9.35+5.10b
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