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Effect of lead stress on chlorophyll content, membrane lipid peroxidation and protective
enzyme activity in leaves of Acer ginnala Maxim and Acer mono Maxim

LI Ya-cang

( College of Civil and Building Engineering College, Anyang Institute of Technology, Anyang, Henan 455000, China)

Abstract: The membrane lipid peroxidation and protective enzyme activity in the annual seedlings of Acer ginnala
Maxim and Acer mono Maxim were studied under lead stress through pot experiment. Treatments Pb100 Pb500
Pb1000 Pb2000 were added with 100, 500, 1 000 and 2 000 mg/kg of Pb(CH;COO)»5H,0 (pure Pb*") respectively and
the treatment with no Pb>" addition was served as control(CK). Indexes of the leaf samples were determined 75 d after Pb
addition. The results showed that chlorophyll a/b and proline contents decreased while relative conductivity,
manlondialdehyde (MDA) content and the activity of peroxidase (POD) increased with the increase of lead concentration
in soil. The activity of superoxide dismutase (SOD) rose firstly and then went down. The variations of these indexes in
Acer mono were greater than those in Acer ginnala. Lead stress caused membrane lipid peroxidation in the plants and the
peroxidation increased with increasing intensity of lead stress, which meanwhile caused anti-peroxidation effect. SOD
played an important role and the change of POD was not obvious during the process of removing peroxidation products.
In general, both Acer ginnala Maxim and Acer mono Maxim were tolerant to lead stress and the former had greater
tolerance than the latter. Two kinds of trees could be used as landscape trees in lead polluted area.
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Table1 Chlorophyll content in leaves of the Acer ginnala Maxim and the Acer mono Maxim under different treatments

a
b
Pb100 a
b
Pb2000 a
( 40.0%
( 13.7%  48.3%)

a/(mg-g) b/(mgg ) Amgg") a b

CK 2.96+0.06 1.24+0.05 4.20+0.11 (2.39+0.03)a

Pb100 2.44+0.08 0.95+0.14 3.38+0.13 (2.92+0.05)ac

Pb500 2.7040.11 0.630.06 3.330.19 (4.25+0.10 Ybd

Pb1000 2.71%0.01 0.62+0.04 3.31+0.05 (4.48+0.13)bd

Pb2000 2.5620.13 0.64+0.13 3.19+0.10 (4.1240.17)cd

CK (3.25+0.04)a (1.26+0.03)a (4.51+0.01)a (2.58+0.08)a

Pb100 (2.61£0.19)ab (0.59+0.05)b (3.20£0.15)b (4.39+0.09)b

Pb500 (2.51£0.07)bc (0.55+0.04)b (3.05+0.10)bc (4.62+0.20)b

Pb1000 (2.1620.16)bc (0.44+0.04)bd (2.61£0.18)cd (4.88+0.08)b

Pb2000 (1.96£0.11)c (0.33+0.04)cd (2.29+0.13)d (6.08+0.17)c

a b ( a b
) Pb** Pb* Pb100
( Pbl00 ) Pb2000
49.2% Pb2000 (135.4%)
Pb2000 23.9% (73.0%)
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2.2 SEAMEXMEEWAA AWM FERSE L. Pb2000
FEREERFEEEE 2N 21.5% Pb100
2 Pb2000 38.8%
MDA Pb**
R2 ZBLBEELWMAAWAME WA SE. AMESRNBERESE
Table 2 MDA content, relative conductivity and proline content in leaves of the Acer ginnala Maxim and the Acer mono Maxim
under different treatments
MDA /(nmol-g™") 1% Nng-g™h)
CK (32.45+2.04)ab (19.22+0.33)a (277.67£10.18)a
Pb100 (29.21+£2.42)a (20.30+0.43)a (246.80+3.22)a
Pb500 (35.99+0.78)ab (20.85+0.56)a (227.28+11.10)a
Pb1000 (36.50:0.88)ab (21.28+0.95)ab (210.76+21.27)b
Pb2000 (39.41+4.55)b (23.02+0.71)b (247.80+5.03)a
CK (34.46x1.40)a (18.53+0.46)a 175.04+5.64
Pb100 (41.87+2.70)ab (21.23£0.32)b 142.09+16.27
Pb500 (44.45£2.51)b (22.11£0.55)bc 113.97+29.59
Pb1000 (45.62+1.62)b (22.98+0.38)c 102.29+13.34
Pb2000 (47.81£2.89)b (24.21£0.26)d 106.96+14.31
RI BNBFEEWIT AWM FARIPEEE M
sz+ Pb2000 Table 3 Activity of protective enzyme in the leaves of the
Pb2000 19.8% Acer ginnala Maxim and the Acer mono Maxim
under different treatments
Pb2000 SOD /(U-g") POD /(U-min"-g™)
30.7% CK (624.33+1.52)a 6.00+2.00
Pb1000 Pb100 (647.08+4.91)ab 6.67+1.33
Pb500 (662.63+7.53)ab 8.00+0.00
Pb1000
Pb1000  (687.40+15.98)b 9.33£1.33
Pb2000  (657.16+£9.99)ab 12.00+2.31
. . N CK (645.36+5.18)a 10.67+3.53
£ BHGE WF 25 ) F 3 SEMHE R
2.3 SREMBIIZ ST BT FRIPEGIE 1 Ry ot Grosasn 100
=AU Pb500 (683.37+4.57)b 13.33+1.33
3 SOD Pb1000  (673.00£5.99)b 16.00+0.00
Pb2000  (625.49+3.96)a 18.67+1.33
Pb*
Pb1000 3 #it5itit
( 10.1%) Pb500
( 5.9%) Pb2000 Pb%*
5.3% 3.1% a( ) b
POD
Pb2* Pb2000 Somashekaraiah 7!
100.0%  75.0%
( -
) SH
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