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Abstract :In this study , kidney bean ( Phaseolus vulgaris) was used as experi ment- material , and effects of lanthanum on
growth and metabolism of kidney bean seedling under cadmium stress was studied by water culture . The results showed
that kidney bean seedling was chronically harmed by 30pmol* L~ V'cd®" however, its height and main root were reduced
about 31.1 % and 39.2 %, meanwhile, leaf area, fresh and dry weight of leaf , stem and root were decreased 48.0 %,
42.7%,29.6 % ,61.3 % and 49.4 % respectively . With acute damage of 50pmols L™' Cd>* , physiological and bic-
che mical characteristics of seedling changed greatly, eg, chlorophyll content and root activity were decreased about
23.5 % and 28.7 %, cell membrane permeability , the malonydialdehyde ( MDA) content, activities of catalase ( CAT)
and peroxidase ( POD) were increased 5. 58 % ,28.6 % ,0.6 % and 7. 0 % respectively . And with longer treat ment time ,
the damage became more serious. When 10mg* L™ ' La was used to spray on kidney bean seedling under cadmium stress
one time, growth and metabolism of seedling was obviously reconditioned and the damage of Cd pollution was reduced.
It is proved, by the experiment , that La can improve chlorophyll content(30.0 %) and reduce cell me mbrane permeabil-
ity (0.87 %) and content of MDA(9.5 %) , and keep the activities of CAT (0.1 %)and POD(1.6 %) of kidney bean
seedling .
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Table 1  Effects of La on the growth of kidney bean seedling under Cd stress
CK La Cd Cd+La
/em 70.3%8.5 69 .6 X11 .4 48 .4%7.2 57 .8 X11.0
100.0 99.0 68 .9 82.2
/em? 237.3 138 .6 269 .0 £47 .8 123.3£22.0 167 .5 %18 .2
100 .0 113.3 52.0 70 .6
/g 2.744 0 .21 3.315 %0 .88 1.572%0.13 1.870%0.10
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Table 2 Effect of La on the plasmolemma, MDA content ,CAT .POD activity of kidney bean seedling under Cd stress

! % MDA /pmol*g™'  POD / AAgo® ( mineg) ~! CAT (H,0,)/ mgeg™!
CK 13.56 £1 .66 0.0105 %0.0011 0.122 %0 .04 96.3£9 .5
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cd 19.23+£2 .43 0.0135£0.0014 0.131 £0.03 96 .8 £10 .1
(5.58) (128 .6) (107.0) (100 .6)
Cd+ La 12.69 £1 .01 0.0125 %0.0011 0.120 £0.07 96 .4 £8 .9
(-0.87) (119.1) (98 .4) (100.1)
1) 2)
Chl , Cd
s La . Cd s
( ) Chl MDA . 60h
, . 1 ( 12 h), La Cd
, . 2 ,La , 3.4.
, Chl , 3 , ,CK Chl
3 CK ,Cd ,Chl
30,.0%49.7% 15.8%, ;La , 48 h 60 h CK 37.0%
Cd ,3 CK 42.8 %. ,
0.8%.10.1% 16.7 %, 0.8% ~ . La Ca
16.7 % ;Cd ,3 , Chl Cd
CK 23.5%.26.8 % :28.7 %, (23.5% , , 48 h 60 h
~28.7 %) . Chl CK24.2% 23.8%,
,La Cd . La R
Chl . 4 Cd
160 ,La MDA
140 b |BEChi &R
120 | |BRBREER Cd ’ MDA
T ENRIGRIR IR
= 100 — - 25
: 80 2.0
o wn 2. -
5w £
& a0 5 15
=
20 S0 F
0 £ —e—CK
805  |—&—Cd
CK Cd La Cd+La g —m-Cd+La
5 00 : : s
2 La Cd 24 36 48 60
Fig .2 Effect of La on the roots activity and chlorophyll th
content of kidney bean seedling under Cd stress 3 Chl
2.4 1La cd Fig.3 Dynamic change of chlorophyll

content in kidney seedling



52

24
,48 h 60 h CK , Cd .
28.4% 59.8 %, Cd . .CAT N .Chl Cd
, .La , La
, MDA : ) La POD ,
48 h 60 h MDA , ( ) \ ~
CK9.1% 27.8%, La () ( 1, 2).lLa
Cd La 2
0018 [9-121 .
T 0016 ’ ’
— 0014
Q 2 9 9
£ 0012
§ 0.010 ?Sé , cd
S 0.008
€ 0.006 —e—CK ’ Cd
< 0.004 —a&—Cd La
g oo —®Cdtla ’
0.000 : : T1AA .GA [10,11] ’
24 36 48 60
t/h ; S
4 MDA ) ,
Fig.4 Dynamic change of MDA content La Chl La Cdz+
in kidney bean seedling S Cd
; Mg La
2.5 La Cd Cd [13] Chl
; Ca’” Chl ,
Cd ; Cd Chl La
3. Cd 16 d ) :@La Smith [14] ,
Cd , , Cd
CK1897.5 %, CK 859.6 %, ®
- > ; 6 ,La Ca ,
[4~6]
.La Cd 5 Ca , , Ca
657.2 %
293.6 %, Cd La
Cd , (151 3
[4~6]
. . Wang! '/ , (Ce)
3 La Cd Cd (05)
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