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Cadmium Hyperaccumulator Solanum nigrum L. and Its Accumulating

Characteristics
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China)

Abstract :It is main groundwork and the first step of phytoextraction of its com mercial application on a large scale to screen out a series
of ideal hyperaccumu lators that can effectively re medy contaminated soil by heavy metals, which is also difficult point and front field
of contaminated environment phytore mediation. With the properties of strong endurance to adverse environment, fast growing and
high reproduction, especially the characteristic of the biomass could increase sharply under feasible environ mental factors, weed can
supply a gap of discovered hyperaccumulating plants, so it is a kind of ideal re mediative resource. A cadmium hyperaccumulator
Solanum nigrum L. ( weed) was first discovered by using the potculture method arranged in outdoor and sampling analyzing
experiments carried out in heavy metal contaminated areas . The pot-culture experiments show that the average concentration of Cd in
stems and leaves of S. nigrum growing in soil added with 25 mg/ kg of Cd were all greater than the accepted critical concentration of
100 mg/ kg what Cd hyperaccumulator should accumulate . The Cd concentration in its overground parts was higher than that in its
roots , and the Cd accumulation coefficient in its overground parts was higher than 1 too. Compared with the control , the overground
biomass of S. nigrum under the condition of 25 mg/ kg ( Cd) was not decreased significantly . Furthermore, it was also confirmed
that S. nigrum had basic characteristics of Cd hyperaccumulator by sample-analyze experiment in contaminated area with heavy
metals . This kind of method of identifying hyper accumulators in a clean area is useful to the discovery of materials applied to the
phytore mediation of contaminated soils with Cd.
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Fig.1 ~ Above-ground biomass of S. nigrum grown
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Table 1~ Cd concentration of Solanum nigrum L. growing in pot/ mg‘kg"
/ mgekg ! ACY) A/ RY
CK 0.1 0.4 0.5 0.2 0.3
10 28 .8 61 .5 75 .5 11.2 36 .6 3.63 1.27
25 59.9 103.8 124 .6 23.7 67 .3 2.68 1.12
50 97 .4 135.5 194 .3 33.3 101 .1 2.02 1.04
100 113 .1 203 .6 264 .8 40 .2 131.3 1.31 1.16
200 157 .4 252 .4 291 .4 45 .3 167 .2 0.83 1.06
1) AC ;2) A/R Cd Cd
Cd g/kg, N 0. 58 “‘0.72g/kg, P 0.49 “‘0.68g/
s s kg, P 9.27 ~10.72mg/ kg, K 80.24 ~
90.43 mg/ kg . (1~5) cd 2.7
Cd s ~7.3mg/ kg, 1.2 ~3.9 mg/kg,
pH 6.53 ~6.95, 14.31 ~15.04 45.2% ~53.8%( 2).
2 Cd / mg*kg ™!
Table 2 The concentration of Cdin S. nigrum and its corresponding rhizosphere soil of a Pb-Zn mining area/ mg* kg™
AC A/R /g ! Cd Cd
1 3.0 6.7 9.5 0.9 5.2 1.91 1.73 3.96 2.7 1.2
2 2.1 5.5 9.0 0.9 5.1 2.09 2 .43 6 .85 2.4 1.4
3 9.7 13.7 23.0 1.8 10 .4 1.47 1.07 7 .40 7.1 3.8
4 8.7 15.9 19.8 1.9 12.9 1.76 1.48 4 .87 7.3 3.9
5 7.6 11 .4 16.9 1.7 8.5 1.64 1.12 64 .00 5.2 2.4
Cd 1.91 . 1 1.07~2.43( 2),

2.091.1.47.1.76 1.64, 1
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cd 10 mg/ ke (1 , 16.07 ~17.53g/kg, NO0.69 ~0.82¢g/ kg,
cd 1, P0.62~0.71g/ kg, P 9.85~10.56mg/ kg,
cd K 87.69 ~ 90.22mg/ kg . cd
100mg/ kg . s Cd 1.9 ~ 7.0mg/ kg, Cd 1.5 ~ 6.2
Cd 0.974, mg/ kg, Cd 59.1 % ~88.4%.
0.878, (n=5,p , cd
<0.05) , , cd ( 2
cd 3).
3 cd / mgokg!
Table 3 The concentration of Cd in S. nigrum and its corresponding rhizosphere soil of the Zhangshi se wage irrigation area/ mg'kg'l
AC A/ R /oo ! Cd Cd
1 7.9 16.0 28 .6 10.3 17.6 4.64 2.23 11.50 3.8 2.5
2 5.6 10.7 27 .8 5.1 13.2 2.31 2.36 9.89 5.7 3.4
3 4.4 7.3 18 .4 4.6 11.1 4 .61 2.52 11 .80 2.4 2.0
4 4.9 9.7 30.9 7.3 11.1 2 .41 2.27 12.00 4.6 3.2
5 6.7 11.0 28 .0 7.9 14 .4 6 .91 2.15 17.20 2.1 1.5
6 7.3 16.5 43 .1 12.8 22.3 3.17 3.05 6 .67 7.0 6.2
7 5.4 15.0 36.0 7.7 16.9 3.29 3.13 10.00 5.1 3.7
8 12.8 17.7 35.9 9.3 18.3 4 .35 1.43 10.60 4.2 2.9
9 5.4 11 .4 21 .5 8.9 13.2 6.96 2 .44 9.35 1.9 1.7
10 5.9 18.1 39.1 5.9 19.6 3.09 3.32 11.20 6.3 5.2
11 1.8 14.0 14.1 1.3 4.1 1.62 2.28 3.60 2.6 2.1
Cd s Cd
L, ¢ 3), Cd
[9,15~17] 3 cd
Cd IOOmg/kg, < < < N
cd , cd cd ,
Cd [9,15~17] .
, Cd
3
1.9~7.0mg/ kg,
Cd , Cd
1.5~6.2mg/ kg, , (] , cd
cd 10 mg/ kg cd ,
(G ; Cd , cd
L, Cd , Cd
IOOmg/kg.
, Cd
Cd 0.642, R
0.514,

(n=11, p <0.

05) ,



171

[18~22]

s

Cd , Cd

30 ~100cm, 150 cm

7~9 , 8 ~10

(251 (

Brooks R R,Chambers M F,Nicks L J, et al. Phytoming[ J].

Trends in Plant Science , 1998, 3(9) : 359 ~362.

Ma L Q, K M, Tu C, et al. A fern

Nature , 2001 , 409: 579 .
( Sedum alfredii H) :

[J7. , 2002, 47(13) :

Komar that

hyperaccu mulates arsenic[ J].

5 5 5

1003 ~1006 .

[J]1. , 2002, 47(3) : 207 ~210.

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[21]

[22]

[23]

[24]

[25]

[J71. L2002, 22(1) :48 ~ 51 .
( Viola baoshanensis) ——

[I]. ,2003 ,48(19) : 2046 ~

, 2003 ,23(5) : 935 ~937.
s . [ M].
, 2004 .
Chaney R L, Malik M, Li Y M. Phytore mediation of soil metals
[J]. Current Opinions in Biotechnology, 1997, 8: 279 ~ 284 .
[J1.
, 2002, 3(8) : 36 ~40.

5 B B

[I]. , 2003, 13(12) : 1259 ~1265 .

[A]. : . -
, 1986 . 295 ~301 .
[ M].

[cl.

, 2000 .
[ M]. : ,
1990 .
Salt D E, Blaylock M B, Kumar N P B A, ef al.
Phytore mediation: a novel strategy for the removal of toxic
metals from the environment using plants[ J].
1995, 13 : 468 ~ 474 .

Salt D E.

Biotechnology ,

Phytoextraction: present applications and future
Wise D L, et al. Bioremediation of
Contaminated Soilsf C]. New York: Marcel Dekker, 2000 .

Baker A J M, Brooks R R. Terrestrial higher plants which

promise [ A ]. In:

hyperaccumulate metallic ele ments-a review of their distribution,
ecology and phytoche mistry[ J].
826 .

Baker A J M,

Biorecovery , 1989 ,1: 811 ~

Protor J, Van Balgopoy M M J.
Hyperaccumulation of nickel by the flora of ultramafics of
Palawan, Republic of Philippines[ A]. Proceedings of the First
International Conference on Serpentine Ecology . Andover[ C],
UK: Intercept Ltd. 1996, 291 ~ 303 .

Koch M, Mummenhoff K, Hurka H. Systematics and
evolutionary history of heavy metal tolerant Thlaspi caerulescens
in Western Europe[ J].

1998, 26 : 823 ~ 838 .

Bioche mical Syste matics and Ecology ,

Visoottiviseth P, Francesconi K, Sridokchan W. The potential
of Thai indigenous plant species for the phytore mediation of
arsenic contaminated land[ J].

118: 453 ~ 461 .

Environmental Pollution, 2002,

5 B 5

2004, 5(3) : 33 ~39.

(1. L2003, 33(6) : 566 ~ 573 .
. [17]. .
2003, 18(5) : 338 ~342.

( ) (M) .
,1992 .

: A [M]. :

1982 .





