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Abstract; Pot experiments were carried out to investigate the influence of different zinc (Zn) levels (0, 100, 200, 400 and 600
p,mol-L’] ) on the plant growth,activities of antioxidant enzymes, contents of chlorophyll a and b,accumulation and chemical forms of
cadmium (Cd) in Capsicum annuum L. when exposed to Cd (20 mg-kg ™). The results showed that dry weights of leaf, stem , fruit
and root,and contents of chlorophyll a and b in Capsicum annuum L. were increased by Zn (< 400 pmol-L "), while inhibited by
high Zn (600 p,mol-L’l ). Activities of superoxide dismutase (SOD) and catalase ( CAT) were reduced by Zn ( <400 p,mol-L’] ),
the lowest activities of SOD and CAT were recorded in 400 p,mol-L’1 Zn ,but activities of SOD and CAT were increased when Zn > 400
pmol-L ™", Cadmium concentrations in stem , fruit and root of Capsicum annuum L. were decreased by 2. 7% -5.4% , 7. 5% -28. 1% and
7.6% -21. 8% in the presence of Zn when exposed to Cd. The total extractable Cd, NaCl- extractable Cd, water- extractable Cd and
ethanol-extractable Cd in fruit were reduced by 7. 7% -21. 8% , 4. 11% -23. 6% , 54. 5% -66. 8% and 4. 8% -86. 7% in the presence of
Zn,while acetic acid- extractable Cd and residual Cd were increased by 28. 0% -68. 0% and 12. 6% -25. 0% .
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Table 1  Effects of different Zn levels on the growth of Capsicum annuum L.
Zn K- 3= R MR T E /e k!
/pmol L~ ! /cm /cm sz bics E3 H B
0 30.1 +1. 14¢ 4.36 £0.23b 2.66 0. 15b 1.18 £0. 07be 1.63 £0.23b 1.71 £0.21c 7.18 £0.25d
100 31.81 +1.44b 5.18 0. 35ab 3.08 £0.28a 1.29 £0. 13b 2.57 0. 19ab 2.03 +£0.23b 8.97 £0.40c¢
200 34.19 +1.87a 5.24 £0.27ab  3.10 £0.21a 1.33 £0. 10b 2.63 £0.16ab  2.65 +£0.27a 9.71 £0.28b
400 34.24 +3.52a 5.43 +0.39a 3.16 0. 12a 1.60 +0. 15a 2.90 +0.31a 2.77 +0.18a  10.43 +0.58a
600 33.85+1.81lab  4.55+0.19b 2.50 0. 11b 1.02 +0. 08¢ 1. 64 +0.40b 2.37 £0.22ab  7.53 +0.33d
1) 3R /NG FARE R [R] F8 BE KO- 2 0] 22 5 3K 0. 05% (1 .3 7K 7 (p <0.05) , T [H
2.2 NTA] Zn P 2R HOAR AR BEAE AL Y 2 0 400
2.2.1 B AR Em .
. " 2 350 -
L R R W] (3R 2) , 50 IRAR BEAH FE , i g s g
B Zn BB, B SRE a b KU E B R b E 300 -
THE# Hrf 400 wmol - L7 Zn A A BB - - 4% i
N _ . , 8 20l
R a.b LA L SR b T BE AR R, B0 IR 4y ) 1 Z
30.7% . 18.8% F1 27.2% ; ifii 1€ &5 W FE Zn ( 600 200 L . ‘ ‘ .
. R . N 0 100 200 400 600
lJ«mOI' L™)T, f* B oo & %‘% a.b DL A & Zn7K>F/pmol-L!
L B 1 FRE Zn R EX 5 SOD & # M %
NE n 4 B X 1 ] =2 H[]
®2 KA ZnREXHHHEHEELE CmEE ' ”
L ‘ Fig. 1 Influence of different Zn levels on
(LA ) R 42 B B9 500 , ,
activity of SOD in Capsicum annuum L.
Table 2 Effects of different Zn levels on chlorophyll content and
its composition in leaf of Capsicum annuum L.
ok mtgEa nHE b 5 % itk 200
/pmol - L~ /mg-g ! /mg-g ! /mg-g”! 180 -
0 0.884 £0.014d  0.357 £0.001b  1.241 +£0.006d 160
100 1.128 £0.012b  0.322 +£0.002¢ 1.450 £0.019b 140 L
200 1.134 £0.032b  0.357 £0.004b  1.491 +0.003b 'E 120 |
400 1.155£0.028a  0.424 £0.007a  1.579 £0.026a 2
600 1.080 £0.015¢  0.230 £0.003d  1.380 +0.013¢ Eﬁ 100 -
80 -
H
S 60 -
2.2.2  PUEACHES RS w0
o R0 06 1R A BB 05 £, ol
SOD I CAT &4t 5 A B X 30 55175 T 7 A 19 1% 1 4 ol . . . :
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SR 055 T4 2 R A Y B S

R & G, AR BRAE AR 0 8 R A e
P 1 FIE 2 B0 7E Zn <400 wmol - L7l
FEL P, JBERSUI SOD Al CAT 1 M Bl Zin e B 34 Jin 1y B¢
i, BARH SOD il CAT 3 #E7E 400 pwmol-L ™" Zn I

B2 RE ZnREXRME CAT & H K ¥ IE
Fig.2 Influence of different Zn levels on

activity of CAT in Capsicum annuum L.
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Table 3 Effects of different Zn levels on chemical forms of Cd in Capsicum annuum L.

Zn /K Fr Fy Fraa Fyac Fye F, SRR A
/p,mo]'[fl /mg-kg_1 /% /mg-kg_] /% /mg~kg_I /% /mg-kg_l /% /mg-kg_1 / % /mg-kg_] /% /mg'kg”
0 1.866 + 5.63+ 1.645+ 4.96+ 25374+ 76.52+1.670+ 5.04+ 1.598+ 4.82+ 1.007+ 3.04 =+ 33.160 £
0.083a 0.27a 0.043a 0.08a 0.36la  0.27ab 0.032b  0.14d 0.060c 0.12b 0.017b  0.02¢ 1.062a
100 0.524+ 1.71 %+ 0.574+ 1.87+ 24.33+ 79.45+2.137+ 6.98+ 1.923+ 6.28+ 1.134+ 3.70=% 30. 623 +
0.007¢  0.06¢c 0.016d 0.02¢ 0.207b  0.5la 0.041b  0.08c 0.058a 0.17a 0.054ab 0.05b 0.963b
200 0.373+ 1.24+ 0.546+ 1.81 % 23.635+ 78.43+2.647+ 8.78x 1.773+ 5.88+ 1.163+ 3.86= 30. 137 £
0.022¢d 0.07c¢d 0.020d 0.03¢ 0.211b  0.97a 0.028a 0.08b 0.019b 0.13a 0.091ab 0.09b 1. 656b
400 0.249+ 0.83+ 0.895+ 2.99+ 23.554=+ 78.77+£2.717+ 9.09+ 1.274+ 4.26+ 1.213+ 4.06= 29.902 +
0.017d  0.08d 0.012b  0.08b 0.319b 0.58a 0.054a 0.29b 0.027d 0.16c¢ 0.007ab 0.01b 1.784h
600 0.843+ 3.25+ 0.748+ 2.88+ 19.392+ 74.75+2.805+ 10.81+0.894+ 3.45+ 1.259+ 4.85+ 25.941 =
0.068b  0.24b 0.009¢  0.06b 0.208¢c 1.30b 0.058a 0.11a 0.033e 0.19d 0.043a  0.04a 1.252¢
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HI % 4 AT UL, B Cd & i DL S > AR > 25 >
WL BRI Ab T Zn fBOBURR 25 RSP R AR
FAA TR, Cd & R R AR B R 2.7% ~
5.4% .7.5% ~28.1% . 7.6% ~21.8% . [ifi Zn ¥
Bom R Cd HREHFREBEHEGR 2L Cd FEE
100 wmol-L ™" Zn i 35 # K, Bl Zn e B 4k 23,

2K Cd a2 mEs  (H& /N AW Zn
AEHE (X AR ) . Cd 3 B AT BROBURR AR 52 o, ik
N R DR 2R BR T 250 100, 200 F1 600
;Lmol-L”Zn A3 DL N KR A0SR 52 A 600 pdmol-Lf1
Zn REFRAL T Zn A AR Cd B R B0 A
B EFE. B 600 pmol L' Zn Kb BH (Y45 Cd K T
10% 4, HAx b 3 4> 5 Cd o 50T REAG Pl 185 .
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Table 4  Effects of different Zn levels on accumulation of Cd in Capsicum annuum L.

Zn KT Cd & /mg-kg ™! Cd B/ g4k ! Cd &4
/pmol-L ! U ES R R s ES it R /nge bk !
0 10.20 £1.06a 13.88 £0.57a 24.12+0.08a 47.37+0.36a 2.71£0.04c  1.64£0.03b 3.93+0.0lc  4.88+.0lc  13.16 0. 13¢
100 10.18 £0.47a  9.98 £0.65¢ 22.82+0.14b 43.75+1.02b 3.14+0.03b  1.29£0.01d  5.860.08b  5.68 +.06a  15.97 +0.24b
200 11.34 £0.76a  11.38 +0.28be 22.91 +0.05h 43.05 £0.55bc 3.52£0.0la  1.51 £0.02¢  6.02%0.05a  5.49 +.01b  16.55 0.27h
400 11.13£0.51a  11.62 +0.21be 23.32 £0.36ab 42.72£1.08c 3.5120.07a 1.86%0.0la  6.76 +0.10a  5.42+.03b  17.57 £0.32a
600 11.06 £0.99a  12.84 £0.73ab 23.48 +0.28ab 37.06 +0.54d 2.77£0.0lc  1.31£0.02d  3.85%0.02¢  4.06+.05d  11.98 +0.09d
3 i fiEA B PR B A K, 7E <400 wmol - L™ JE [ 1 , B

AIKE 26T, (e Cd 5 e £ 5 B I [ B Zn

W THTWSE . Zn € JRE A B I, BROARURR L 25 ok RS T
FAUAW TR (R D). B Zn 5 Cd B9 H5 DTN E
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