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Effect of Copper Addition on the Growth and the Activities of Protective Enzymes in Leaves of Brassica
chinensis
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Academy Sciences, Yangling 712100, China)

Abstract:Copper is an essential micro nutrient element to the plant growth whereas it do poison the plant when added in an excessive dose.
Soils with different copper additions were used in this experiment to investigate the effect of copper addition on the growth and leaf protective
enzymes of Brassica chinensis, and the plant height, leaf area, chlorophyll content, malondialdehyde (MDA) content and peroxidase (POD)
activity were all determined. The results indicated that the plant growth was stimulated when copper addition to the soil was lower than 25
mg-kg™ and was inhibited significantly when copper addition to the soil was greater than 20 mg-kg™. The chlorophyll content was increased
when copper addition to the soil was lower than 20 mg kg™ and was decreased gradually when copper addition was greater than 20 mg kg™
Both MDA content and Peroxidase activity exhibit merely no difference when copper addition was lower than 10 mg-kg™, MDA content and
POD activity were increased when copper addition was greater than 10 mg-kg™, being 1.86 and 1.85 times higher than the control respective—
ly at 50 mg-kg™ of the copper addition. With the increasing of copper addition to the soil, the copper concentration in both shoot and root
were increased significantly, much higher in root than in shoot. The percentage of copper concentration in shoot to total copper concentration
in the plant decreased gradually while that the percentage of copper concentration in root to total copper concentration in the plant increased
gradually.

Keywords: copper addition; Brassica chinensis; copper pollution

AP A KT IR EIROUR AR L Rk G DA VR IR A SE A A
AEELOMEM, Hd B ax =i FE3 M MR AL Y A R AU
KT TG ARORE LR AR Z PR A 8> 2

W #5 H 89 . 2007-08-27 % ; ! b

QTR 2T F -0 FRFL2 253 H220068AD09) JHEARIER ERCARERROEL, BTH

MEBRA .5 B (1981—), %, +HE i+, F 3T 4R 5 Y IE s A KT AR B A AR D, Br LA 5 G (157K
4%, E-mail:yuanxiad23423@gmail.com R \{ﬁ)ﬁ‘{gyjiiﬁﬂﬁﬁjﬁﬂ%r_i%)iﬁn - BEh Yy

BWAEE . 5K2%E ~ E—mail: zhangxc@ms.iswc.ac.cn



mailto:E-mail:yuanxia423423@gmail.com
mailto:E-mail:zhangxc@ms.iswc.ac.cn

468 AR NI SRAR A T LR R A A5 R

20084F- 3H

R R SRR ARG R, ARG X
VG R {5 A m , AME P EL R RGN,
Cibspaciibprs s iibuncey/Lis AN 3 S 2
SV S o A L PO Ny NN T AN S N
S N TR R S 1 LA R e
IR 28 Hh ] SRR A2 I, U 7R A5 Qe A AR I3
IO, A B ERT5 AR AR A

| HRS T

1.1 7

INE S, SRR
12 HiE

WA, B oA R i 4 -3 pH 8.51, 134
BRI AT 25 B i 9 21.86 mg kg™ F10.56 mg kg,
HHUFS RN 5.31 g-kg, RN 0478 g-kg™', AL
R A 23.9 mg-kg,
13RIt 54018

R T AN AN T, 28 10 R EEALHE
il e JE B 4y ) 0.2.5.5.0,10.0,15.0,20.0.,25.0
50.0,75.0 1 100.0 mg-kg™', #=ALHKE CuSO,-5H,0 L
B, 53 AIEA G B TRV P el i R 1
AR IR KSR BE AR AR 51k
A 1S KR H IR R 60%, FHEZ
27 10.5 em, (5 9.5 em AYBRFEE H kA T 2R, B4
%e1d 2 mm Je e B RT3 600 ¢, it FH AR J5 (O
A FEMN 150 mg-kg' 1, P,05 & 100 mg-kg” 1+ ,K,0 N
150 mg-kg™ 1), Ay 3 d JGHEK , K NBIS) G
FERERN, REAEHE oAb, Frah i i = B ik
ATIaNE B EA T 4 PR SARFE I E S RO
14 h, ARG R 25 C, M 4 9 M IR R
18 C, HREE ]y 0 B = RIBJEFI N 60%, Hi3% 20 d
J& FIRHURE 3T
1.4 MiRIEFRE &
L4.1 T4 RARGLAI E

FRAERKEE 10 d A5 15 d 2 B0 E vk . i
AVSIAEL /R~
1.4.2 M Rt 2 B i i e

fE 5 SPAD—502 T2 ZAUI5E
1.4.3 M N RS R A E

AL L Z R (TBA ) 340 2 (mmol - g ' FW) .
1.4.4 W 5 Al S AL Pt s A

ABIAREEPIE (g g 'FW) .
1.4.5 F 32 AR 2 AP S g 2

Sk RIRE T IAL, SRIGH 121 BORS R A f#,
AAS—320 B I o e RE T T e,

2 HBRESH

2.1 SEXFRE KR
211 X e bk (R (P 1)

7 mI0d
6 015d
ES
w4
% 3
2
1
0

0 25 5 10 15 20 25 50 75 100
HYe E fmg kg™
B 1 AERE AL X Sehk s 22
Figure 1 Effect of soil copper addition on plant height

of Brassica chinensi
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Figure 2 Effect of soil copper addition on leaf area

of Brassica chinensi
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Figure 3 Effect of soil copper addition on the content

of chlorophyll in plant of Brassica chinensi

23 AN EREAR _BESEMNHM

AN [l P8 A %o 7 S I e w9 R S R ) A
4 7N, MDA ZREF AL EE =), v S5EN
[t TR SRR A TE M TS T N A A
VI (REHE 2) UUAR, TR AR AY 1E 5 A=A lg s, h &
4 0] E W HHEAE 0~10 mg-kg™ YE RN BT, F 20
AN TS RSN AR, BECE FTRAL
TS HH T =15 mg kg™ B, I H P 5 e
BT A A BT B BH R S S R P Y
TR R IE AR O M R r = 087175, 1
STa) e BE f R A0 38 (2.5.5.10,15.20.25 Fi1 50 mg -
ke) T, BN RN RS & B B
94.68% 92.43% 88.96% .101.23% .109.00% .175.66% .

® 1 FEFALEXEREMEIN

Table 1 Effect of soil copper addition on biomass of Brassica chinensis

Cu WS /mgkg’! TS 3B T /g « (4 plant)!

HHEM A T-H/g « (4 plant)! TR T /g « (4 plant)”!

0 2.98+0.27c¢
2.5 3.02+021¢
5 3.1410.13 be
10 3.431+0.24 ab
15 3.53+0.15a
20 3.53+0.18a
25 2.561+0.19d
50 0.70+0.14 ¢
75 0.36+0.02 f
100 0.141+0.01 f

0.41+0.02 ¢ 3.394+0.28b
0.441+0.05¢c 3.461+0.18b
0.471+0.02 ¢ 3.61+0.14b
0.71+0.06 b 4.14+0.29a
0.7740.03 ab 430+0.12a
0.85+0.10a 438+0.13a
0.45+0.03 ¢ 3.01+0.18 ¢
0.141+0.01d 0.84+0.15d

T (DA BRI NP EAAREZE (n=3) ; ()BT T /NG FE: g SAS B F «=0.05 7KF- A 22 5 W21k

Note: Values in the table are means+SD(n=3), the small letter after the values indicates significant difference at 0.05 level based on the analysis using SAS

software.
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Figure 4 Effect of soil copper addition on the content

of MDA in plant of Brassica chinensi
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Figure 5 Effect of soil copper addition on the activity

of POD in Brassica chinensi
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Figure 6 Effect of soil copper addition on the concentrations

of copper in the shoot of Brassica chinensis
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Figure 7 Effect of soil copper addition on the concentrations of

copper in the root of Brassica chinensis
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root to total copper concentrations in Brassica chinensis
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