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Abstract : The effects of different concentration of La added in red soil on the growth, yield, content of chlorophyll and
peroxidase( POD) activity of rape were studied by pot experiments. The results showed that the growth and yield of
rape could be improved by low concentration of La’ " , however there was no significant difference between the treat-
ment and the control , and inhibited when the dose were more than 300 mg kg™ ' and killed after 600 mg*kg™ ' La was
added. The decrease of chlorophyll content and chlorophyll a/b was observed when the exogenous concentration of La
was more than 15 mg* kg~ '. POD activity increased gradually with increasing concentration and prolonging reaction.
The feasible application level of La was suggested to be below 15mgkg .

Keywords :rare earth ; dose response ; critical concentration ; chlorophyll ; POD activity

[2.3]

s a/b
[1]. [4,5] La

) : : (29890282) ;

( peroxidase ,POD) (2000k06)
: (1971 ~), ,

s s

:2000-09-29



78 22

1.3
1
180d
1.1 . SSR
b 1-4
1.
1 /g kg™ el 3
Table 1 Some Properties of the soil tested 1.5 POD
CEC ; 0.25¢ s 5 ml 50
P
/ mmol- kg~ mmol* L™! (  1%PVP,pH7.0),
9.3 0.59 0.50 11.5 101.6 5.6 ,3000 r/ min ,4 C, 20 min ,
.POD
1.2 5 AA470‘ ngW- Lo min~ !
LaCl, Smm , > 3
, 0,0.15,0.75,1.5, 9
3,15,75,150,300,450 ,600 mg* kg~ '( 1CP
). S5kg 2.1 La
, 19¢cm, 19cm, 4 s La
s La
( Brassica juncea L. )( 2 )1 , «C 2. La
: : 30d . <75 mgrkg™! ~ ~
2 La3+ 1)

Table 2 Effect of lanthanum on the growth and harvest of oilseed rape on red soil

La®’ /cm /cm?
/ mgr kg™ 90d 120d 60d 90d /g /g /g

0 7.37 Aa 59.93 Aa 345.46 Aa 640.14 Aa 15.31 Aa 3.67 Aa 4.24 Aa
0.15 11.67 Aa 83.05 Aa 430.28 Aa 714.49 A2 18.20 A 3.92 Aa 4.21 Aa
1.5 19.57 Aa 77.53 Aa 451.25 Aa 662.50 Aa 18.41 Aa 5.00 Aa 4.25 Aa
15 17.95 Aa 89.40 Aa 398.32 Aa 767.93 Aa 19.10 Aa 4.15 Aa 4.86 Aa
75 15.00 Aa 71.38 Aa 381.73 Aa 696.24 Aa  18.77 Az 3.60 Aa 3.57 Aa
150 11.95 Aa 74.25 Aa 365.03 Aa 695.34 Aa  19.61 Aa  3.46 Aa 4.34 Aa
300 4.50 Ac 42.15 Bb 201.51 Be 458.60 Bb 12.59 Ab 2.32 Aa 2.26 Ab
450 6.13 Ab 39.32 Ce 121.25 Be 291.94 Cc 6.46 Ac 2.01 Bb 0.40 Be
600 1.30 Bd 9.13 Dd 121.55 Be 95.25 Dd

1)A~D a~d (SSR ) P<0.0l  P<0.05

, (P> >75mgekg ' ;
0.05).1.5~15mg kg ' La . La > 300mg kg ',

. . La (P<0.01). La
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Fig.l  Effect of lanthanum on the content of

chlorophyll of rape on red soil
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Fig .2  Effect of lanthanum on chlorophyll a/b

of rape on red soil

2.3 La POD
La POD :
La POD (
3). 30d La < 1.5 mgekg'
POD (P<0.01), La
15 mgekg' ,POD
, 15 mg°kg’1 La
a/b
, La > 450 mg*
kg ™! POD (P<0.01),
;60d La
<150 mgekg ™' POD
, La > 300 mg*kg '
POD (P<0.01); 90d
La >0.15 mg*kg”' POD
,300 mg* kg ™'
(P<0.01) .
3

[7]



22

80
-1
R kg La R POD
b
La s , La ,
s La
20 ,
1.4 ’
T 19| —8—30d ——60d —A—90d . :
5
@t ’
HI = 0.8 F
a2 %oel
SR :
To4y
<
~0.2F
O L L L L L L 1
0 0.15 1.5 15 150 300 450 600 , ’
,1988. 2.
cu/mgke” 5
,1985,6(2) :7~12.
3 lLa POD 3
Fig.3  Effect of lanthanum on the activity
of POD of rape on red soil ,1990,10(1) :73 ~ 77 .
I 4 Shimazaki K, Sakaki T,Kondo Net al. Active oxygen par
a
ticipation in chlorophyll destruction and lipid peroxidation in
’ La ’ a/b SO, fumigated leaves of spinach. Plant Cell & Physiol.,
. -1
La , 15 mgekg 1980 ,21(7) :1193 ~ 1204 .
5 5 s s
75 mgekg ™' POD 2000, 6(2) :
112~116.
b
6
(81 POD ’
1981 . 255 ~259.
H HZ 02 s 7 s
s ,POD 1997 ,16(1) :1 ~ 7.
8 , ,
2
1986 . 63.
2
9 Wittsuwannakul R, Sattaysevana B, Pasitkul P. Peroxidase
) ,POD I - ,
(9.10] from Hevea brasiliensis Bark : purification and properties .
' . > Phytoche mistry . 1997 , 44(2) : 237 ~ 241 .
-1
15 mg' kg La . POD 10 Huff A. Peroxidase-catalyzed oxidation of chlorophyll by hy-

15mg‘

>

drogen peroxide . Phytoche mistry. 1982, 21:261 ~265.





