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Abstract In a greenhouse pot experinent the dose-response effects of lin estone addition (mass fractionsQ Q 1%, 0. 250, Q % and 1. 0% ) on the
grov h perfom ance and meta ] up take characteristics of Jatropha curcas L. grovn on different m ultim etal contan mated strongly acid soils from Dabao
M ountain mine were studied Faclors suppressing phnt grov h aswell as the fasblk dosage of Imestone are also discussed In he soikw ih lwer levek
of pollution, high bi-avaihbilities of Cu and Pb appeared to be the prmary ficiors mhibiting the grov th of Jatrpha acrcas L., while in highly polluted
soils te grovth mhibition of Jargha curcas L. mainly resulted fran the high bie-avaikbiliy of Cd Cu and Zn aswellasA|l tox ity caused by the
strong acidity The growth perfom ance of Jatropha curazs 1. was mproved both in the lower and highly polluted soils by the increase of soil H and
decrease of bie-avaikible metal contents (Cd, Cu Ph, Zn and A]) achieved by the addition of linestone The optinum dosage of linesone was Q0 25%

br soilsw ith lw er pollution kvels and @ 5% for soilsw ith higherpollution levek The concentratons ofCd Cu Ph, Zn and Al in the shoots and rots
of Jatropha curaas L. were reduced o different extents by the lmesbne and basically decreased w ih the ncreasing amount of linestone The metal
concentrations in 100k were higher than in shoots and the drop in metal concentrations ( exceptCd) caused by the linesione was higher n wots than in
shoots Therebre te canbiation of planting Jatropha aircas L. and lmestone anendnent is one of them ost effective ways o ranediate acid soils fran

DabaoM ountain which are polluiedw ith multiple heavy metak
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Tablk 1 Selected physicochan ical properties of the wo soik and lin estone
/ CEC / /(mg kg™ ')
pH 1 ~1
(mg kg" ") (amot kge™7)  Cd Cu Pb Zn Al
21% 61 0% 36 Y% 313 038 0 04% 847 4.1 19 85 722 0 24667 651.9 32970
36 83 1% 13 3% 354 1000 Q0% 971 28 28 5795 508 8 3232 28750
- - - 9.52 Q6P 1 1% - 0. 04 Q 70 417 - 13. 47 284
22 EKBAHE 23 STk
00 100 Q 2% DTPA
0.% 1. O , ( Lndsay etal, 1978), 2 g 0. 005
3. , mot L' DTPA (Q 005mot L~ ' DTPA + Q 01
16 12 13 a, 1kg mot L' CaCk2H,0+ Q 1 mot L™ , H=
lg (156- 73)20mL, 150 tmin ' 2 h
12). 7d o, 1 ; - (
3 . 4:1) - (31) .
( , 2006) ( lan CP-OES ( Optma 5300DV, Perkin-Em er
) ) Instrun ents USA) ESS-3
, , ESP-1 ( )
, 65C . ) ,
SPSS1L 5

(Wang et al, 2006
Peng et al, 2007).
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(r =0 983 r = Q 995).
3 (Resuls)
31 BAAAMNLIE HENYH .
1 H 32 BAREXN TEFERALE S BN ZHE
s 2
H (p< 0 05), .
: Cd CuPbZn Al
- EEMEE
5 :]{:gt o ’ L 0%
61 > | ’
! e : Cd Cu Pb Zn Al
T . 3% ~ 34 M 13 W -~
:“4ch o ‘ 70. 00 18 Y% ~ 59 0 11 8 ~ 82 I 2 o
T ~ 99 ¥ 17 %
2._ ~66 Mo 27 Ob ~80. Mo 1 2% ~ 31 %% 35 "o
'r ~90 %% 56 1% ~ 98 0. :
d 0 0.10% 0.25% 0.50%  1.00% Cd CuZn Al ;
s Ph , Pb
1 pH ( ’ ( D.Pb
(p< 0. 05)) (Kabata-Pendias et al , 2001
Fig 1 Effect of linestone treatments on fH n wo Clenente et al , 2006).

contan nated soils

2
Table2 Availabl metal con centrations in lov and high level contaninated soils under lin estone tream ents
/(mg kg ')
Cd Cu Pb 7n Al
0 0 11 £o0. 01° 11. 79£0 30° 26 97 £1. 43¢ 5.56 X0 77° 7 01%0 20°
0. 10% 0 10 £0. 012 10. 24%Q 250 21 8 *2. 81b 4. 90 £0 702 6 85t0 28:
0. 25% 0 10 0. 01° 8. 060 35 13 41 0. 91° 20230 24" 2 120 04"
0. 50% Q 09 *o. 01" 4. 500 3¢ 12 95 +2 26° 1. 43 =0 28" 0 37%0 02¢
1. 0% Q 07 £0. 00° 3. 540 07° 10 95 0. 61° 0. 98 =0 06" 0 05%0 01¢
0 0 26 0. 02 20. 21+ 1 39° 14 & *1. 15 18. 25 £3 16° 20 36£0 75°
0. 10% 0 21 %0. 01" 14 72+1 58" 14 6 0. 63 1. 74 1 23> 8 94+1 05
0. 25% 0 20 *o. 01° 13. 661 72" 12 64 £1. 93 6. 56 £1 47° 4 79%0 76°
0. 50% 0 15 %0. 01° 6 681 06° 13 20 1. 89° 421 329 0 93%0 08!
1. 0% 0 09 %0. 01¢ 4. 03%Q 219 10 17 *1. 36" 1. 79 20 38¢ 0 41%0 04¢
e (n=3), (p< Q 05),
33 B RE XA A K E , ,
3 (p< Q 05). . 1 0k
, 0. 25%% Q 3%
s )
(p>0Q 05), 391L5 174574 45 . s

(Q 1% Q2%)
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3
Tabk 3 Eflectof linestone treaments on grow h parmeters of /| curas
/ / / / / / /
-1 an? mm mm mm (g -1 (8 )
0 5 310, 6° 88 527 & 23 7f1 5  372*1L.7* 97.3*4 6> o005Ft0 @ 0 71%fQ 2P
0 10% 6 710. 6 237.2%35 5 40 02 7% 134 0*18 5* 126 7F2 9°  0.35%0 9* 3. 14%q0 17¢
0 25% 6 017 251.4%16 60 46 72 9 130 3126 4* 116 7%5 8 0 41F0 ° 3. 4310 55°
0 5% 7 0100 267.5%37 00 43 3%4 2% 142 3%11.2° 120 0E10 0* 0 39%0 28° 3. 74%0 67
L 0% 6 70 6 253.4%54 8 35 7FX3 1* 132 32 5 125.7%20 0° 0 21F0 o1 2 98%qQ 47°
0 3 740 6" 67. 524 3¢ 19 72 & 30 013 5¢ 105 010 0 0. 05%0Q 00! 0. 47%t0 o
0 10% 7 0%1L 00 160 6X43 3 27 02 7 55 3F13. 77 126.0%X8 7 0 11F0 ;! 1 22%Q ;3¢
0 25% g 312 1*  209%67 8 33 0k96* 101 7F18 5% 153.3%10 4 0.26F0 07" 2 52%0 @
0 5% 73110 60 24.8F11 4% 34 3%6 00 136 3+49.0° 14 0%5 3> 0 37F0 o0 33410 18°
L 0% 7 730.6° 264 2%29 44 27 0%2 7% 87 03, 5b M3 3%7 60 0.20%0 9 2 30%0 49°
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Fig 2 Effect of limesone treaments on the metal concentrations in J. curars grown on the lov and highm etal soils
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Cd CuPb Zn Al (Cd CuPb  Zn )
, , (Kabata-pendias et al , 2001). PH<30
Q%% 10 LAl Al(H,0)s" AT
, 0 2% (Kinraidg 1993); H30~62
Cd CuPb Zn Al AI(AI(OH)3 Al(OH)™
) Cd ) ANOH), ) (Kinraide 1997). , Cd
AL %% 6Q 3 19 20 T2 Mo, CuPb Zn
88 Yo 86 I (K abata-pendias et al , 2001). ,
79 % 89 o 92 H. , ( 3,
0. o L 0% i
( Cd (3 ,
) (p> Q 05). , O 5% Cd (0. 1% ) M 371 353
CuPb Zn Al 89 Yo ( 1), )
67. D% 68.2% 88 o 84 I, , 0 % , Cd Zn A
84 o 78 6% 89 Wb (p>
91. &. 0.05), Cu Pb (
Cd -, 2), Cu Pb
, 0% 10% ; ,
, Cu Pb Zn Al 0 % , ( Pb )
8l 3% ~93 Wb, ( 2), Cd Cu
45 & ~ 88 5%. Zn Al
35 KA FLEREELELBARSEGEN
1841 A ,
4 H (D
4 ; Pb (Bolan et al, 2003)
Pb (Naidu etal, 1997). i
) 40~77 , 1
3  (Kabata-pendias etal, 2001),
( Chlopecka etal, 1996
McBrdeet al, 1997 Krebs et al , 1998),
4 (n=15) ,

T able 4 Correlation coefficients between available metal con centrations

n soil and metal concentrations m J. @ras

Cd - 0. 532 0. 829" 0 879"
Cu 0 819 0. 704" 0. 821" 0 833"
Pb 0 95 0. 968 " 0. 511 0514
Zn 0 804" 0.779" 0.934" 0 942°*
Al 0 690 0. 666 0. 944" 0 976"
sE ok 0.05 001
4 (D iscussion)

, Al

)

(K abata-pendias et al , 2001)

2+

Ca
,Ca’ cd”
: Ca” cd”
(Kabatapendias et al , 2001); , Ca”’ Cu’
" PhT AT “ "

(Voigtet al, 2006 Kabata—pendias etal, 2001),

B

Q 25% Q %



1738

29

(Chen et al, 2006),

, Q F%
, Q10 Q2%
(p>Q 05), Q 2%
, Q 2% ;
Q %
, Q Y%

Cd CuPb Zn Al

(2,
5 (Conclusions)

1) ,Cu Pb
; , Cd Cu
Zn Al

Q2% Q k.
3)
CdCuPbZn Al ,
, (
Cd )
4)

SR E (1967—), &, # &%, H L 4£ T ;A
B EAAETREREBRABAEALZRETE. AFR
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