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ACCUMULATION CHARACTERISTICS OF CADMIUM BY CHLOROPHYTUM COMOSUM
TRIFOLIUM REPENS AND ALGAE ASSOCIATED WITH PLANTS

LIU Yong' > * LIU Yan' ZHU Guang=u'> LOU Jie' YANG Dan'
( 1. School of Biological and Environmental Engineering Guiyang University Guiyang 550005 China;
2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences

Guiyang 550002 China; 3. University of Chinese Academy of Science Beijing 100049 China)

Abstract: A hydroponic experiment was conducted to investigate the accumulation of Cd in ornamental Chlorophytum
comosum  ground-cover Trifolium repens and their associated algae. The results suggested that Cd** had a positive effect on the
growth of C. comosum and inhibited the growth of T. repens. Cd accumulation reached 766. 8 274.1 mg/kg in the roots and
the leaves of C. comosum and Cd accumulation reached 270.5 38.4 60.0 mg/kg in the roots stems and leaves of
T. repens respectively. Cd bioaccumulation factor values of the ground/underground of two plants reached 32.2/12.2 and
13.6/3.5 respectively and most of Cd translocation factor values were between 0.2 and 0. 4 which suggested they had some
characteristics of Cd hyperaccumulator plants. C. comosum had obvious advantages in Cd pollution repair and 7. repens had
a good ability to repair Cd under the condition of low concent of Cd. However none of them had strong Cd transport capacity.
Cd accumulation contents of the algae associated with C. comosum reached 11 133. 0 mg/kg and that of the algae associated
with T. repens reached 35 974. 83 mg/kg. Cd bioaccumulation factor values of the algae in two cultures reached 1 132.3
985.5 respectively and the purification rate of Cd were 81. 0% 91.4% respectively which suggested the algae could have
huge potential for Cd pollution repair.

Keywords: cadmium; accumulation characteristics; Chlorophytum comosum; Trifolium repens; algae
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Cd Cd cd*” 25 C
2. 3 .
Cd 2.2t . 2014
Cd B
‘. 1.2 N
N 30d o
e N NN 72 C
( Brassica junica) . ( Phytolacca acinosa) 100 o 0.45 pm
( Althaea rosea) Cd T, o
( Chlorophytum comosum) 50. 0 mg +20. 0 mg
N 0 HNO,-HCIO, AA-7000
( Trifolium repens) Cd Cd o
N 1.3
. : . (1) . (2)
Cd Cd.Zn.Pb ( BCF) = () Cd /
Cd " (1)
Cd 0 (TF) = Cd /
. . Cd " (2)
Cd o SPSS 22.0 SigmaPlot 10. 0 o
Cd Cd 0 2.1 Cd pH
1 1 Cd pH
1.1 0 2 pH 6.3 ~
o 6.7 pH 6.8 pH o
cd*” p(Cd)  0.014 ~0.33 mg/L
N 2 CdCl, «2.5H,0( GR) p( Cd) 0.0081 ~0.021 mg/L
Cd** 510 25 50 mg/L . .
2 N Cd Cd 0
1 000 mL (3 7/ ) 800 mL
1 Cd pH
Table 1 Changes of Cd contents and pH value in nutrient solution before and after the plants cultivation
Cd /(mgeL™") pH Cd /(mgeL™") pH
0( CK) o 6. 8" 6.7" 0( CK) 0! 6. 8" 6.6"
5 0.014 6.8° 6.3" 5 0. 0090™ 6.8° 6.4"
10 0. 040° 6.8° 6.3" 10 0.012" 6.8" 6.3"
25 0.14" 6. 8" 6.2" 25 0. 0081° 6.8° 6.3"
50 0.33" 6. 8" 6.3" 50 0.021*" 6. 8" 6.3"
cd*+ (P<0.05) LSD
2.2 N (< 4.29), 2
cd*” 1 2. 3 . ; cd*”
0 N Cd N
4.3~6.5¢ ; NN
(> 2.9 ¢) 2.2~2.8¢ o 2
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Cd2 +
2.3 Cd
Cd** 2 o
. Cd cd* ( <50 mg/L)
766.8 263.7 mg/kg.
Cd*” Cd ;
o Cd**) 50 mg/L Cd 129.9 - :
mg/kg Cd 274. 1 mg/kg Cd + cd?*
. cd cd* (P <0.05) LSD
. cd 1 Cd*
270.5 38.4 60.0 mg/kgo Cd2 + Fig. 1 Biomass variation of Chlorophytum comosum and Trifolium
repens under different Cd>* concentration
Cd > >
2 ca** ( )
Table 2 Biomass of different parts of Chlorophytum comosum and the associated algae under different Cd** concentration
p(Cd**) / /g 1%
(mgeL.™")
0( CK) 7.0+0.5° 2.9£0.4° 4.120.3" 1.8+0.2" 85. 6 84.7° 86. 1°
5 7.3+0.1° 2.8+0.1° 4.5+0.1% 0.6 +0.1° 85.9° 85.2° 86. 3°
10 6.9 +0.3° 2.8 +0.4° 4.0+0.5" 0.7 +0.1° 86.0° 85. 5¢ 86. 4°
25 7.0£0.5° 2.6 £0.2° 4.4 +0.3% 1.620.1" 86.2° 85.7° 86. 4*
50 7.0+0.5° 2.3 £0.3° 4.7+0.2° 2.9£0.1° 86. 7" 86. 6° 86. 8°
* ; cd*+ (P<0.05) LSD
3 cda**
Table 3 Biomass of different parts of Trifolium repens and the associated algae under different Cd** concentration
o( Cd**) / /g 1%
(mgL™")
0( CK) 3.54£0.4"  0.4+0.1* 2.1x0.2" 1.0+0.2*  3.0+0.1° 86. 8" 78. 3% 87.2° 87.8"
5 3.1£0.2b  0.420.0" 2.0x0.1"  0.720.2"  2.920.1° 85.2" 76.1" 85.7% 86. 8
10 3.8+0. la 0.4£0.0°  2.3+0.3" 1.0+0.2° 1.1+0.1° 85.1" 75.3" 85. 6% 86. 0"
25 3.7 +0.4a 0.4+0.0° 2.3x0.2° 1.0+0.2"  0.7x0.1° 84.9" 74. 8™ 85. 4" 85. 8t
50 3.6+0.1° 0.4+0.0° 2.3+0.1° 0.9+0. 1% 1.0 0.2 84. 0" 73. 6 84. 7" 85.0°
2.4 Cd 2.5~32.2.5.4~12.2 TF 0.2 ~0.4,
Cd 3 o NN Cd BCF 5.3 ~
Cd Cd*” 13.6.0.7 ~1.8.0.8 ~1.7; Cd*”
11 133.0 35 974. 8 mg/kg BCF o Cd BCF
Cd 220.3 ~ 1132.3, 217.8 ~ 985.5.
cd p(Cd*") <10 mg/L BCF
o p(Cd") <10 mg/L p(Cd**) >10 mg/L o
cd . p(Cd) 2.6 cd . N
>10 mg/L Cd
o Cd AY
2.5 . Cd . ( mg/beaker) = ( ) Cd
Cd X ; = ( ) Cd
4 o \ Cd  BCF / Cd x 100%; =(



9 : N 147

- Dz .
3 Cd** Cd
Fig.3 Cd contents enriched in algae assiociated under

different Cd>* concentration

)/ Cd x 100%
Cd N
5. 6 o : N
11.5% 6.1% .
2 Cd** . 0.6% 71.5% ~
Cd ( ) 81.0% 79.2% ~91.4% Cd
Fig.2 Cd contents enriched in different parts of Chlorophytum ( ) 93.7% .
comosum and Trifolium repens under different Cd** concentration 9. 1% cd
Cd + Cd Cd °
4 cd’* . Cd BCF .TF

Table 4 BCF and TF values of Chlorophytum comosum Trifolium repens and their assiociated algae under

different Cd concentration

p(Cd**) / BCF - BCF - BCF
(mgeL™) +
0( CK) — — — — — — — — — -
5 16.4£2.4> 6.1+1.1° 0.420.0" 11.7+1.8 18+1.3* 1.7+0.2° 3.5x1.5"° 0.320.1* 1132.3£37.9*°  217.8£38.4°
10 32.2#3.1% 12.2£1.2°  0.4£0.0> 13.6+0.3* 1.320.5° 1.7£0.0° 2.9x0.5® 0.2+0.0" 841.3+10.7°  643.4 £187.4°
25 30.4£2.6* 10.4+0.7° 0.3£0.0> 6.920.6" 0.7£0.0° 0.8+0.1c 1.5£0.1° 0.2£0.0" 401.3 £17.4°  985.5 +50. 8"
50 2.5+0.4° 5404 2.2x0.5" 53£0.2° 0.7+0.1° 1.2x0.1" 1.90.2" 0.40.0° 220.3+14.3  717.7 +61.6"
( ) + ; Cd** (P<0.05) LSD .
5 cd* Ccd .

Table 5 The enrichment content and purification rate of Cd of Chlorophytum comosum and their assiociated algae

and the experiment recoveries

p(Cd**) / Cd / /( mg*beaker ~') 1% /
(mgeL™') (mgebeaker™') Yo
0( CK) 0 0 0 0 0 — — — — —
5 4 0.23 0.14 3.2 3.6 5.7 3.4 81.0 90.1 90. 4
10 8 0.92 0.49 5.7 7.1 11.5 6.1 71.5 89.2 89.6
25 20 1.96 1.15 15.6 18.8 9.8 5.8 78. 1 93.7 94.3
50 40 0.29 1.28 32.4 33.9 0.7 3.2 80.9 84.8 85.5
3 Cd o
N Cd 766.8 274.1 mg/kg
o BCF 32.2.12.2

o p(Cd®T) 50 mg/L Cd 100. 0 mg/kgBCF 1
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6 ca**

Cd N

Table 6 The enrichment content and purification and the experimental recoveries rate of Cd of Trifolium repens and

their assiociated algae

p(Cd**) / Cd / /( mg*beaker ") /% /
(mgeL~")  (mg-beaker ') %
0( CK) 0 0 0 0 0 0 — — — — — —
5 4 0.022 0.018 0. 006 3.2 32 0.5 0.5 0.2 79.2 80.3 80.5
10 8 0.051 0. 030 0.017 7.0 7.1 0.6 0.4 0.2 8.9 89.1 89.2
25 20 0. 066 0. 041 0.019 18.3 18.4 0.3 0.2 0.1 91.4 92.1 92.1
50 40 0. 106 0. 083 0. 055 34.1 34.3 0.3 0.2 0.1 85.2 85.8 85.9
Cd Cd 4
15 . 1) Cd2 +
N o Cd
o, Cd N Cd
cd Co.ad 766. 8 274. 1 mg/kg Co.ad
Cd*” 270.5 38.4 270.5 38.4 60.0 mg/kgo /
60. 0 mg/kg BCF 5.3 ~13.6 BCF 32.2/12.2.13.6/
BCF 1.5~3.5 p( Cd*") <10 mg/L 3.5 TF 0.2 ~0.4 Cd
BCF Cd Cd
o TF 0.2~0.4 Cd Cd Cd
8 17
cd cd ) . cd
. p(Cd)2* =50 mg/L 11 133.0
S > 35 974. 83 mg/kg BCF 1132.3.985.5
0 Cd 81.0% 91. 4%
N N N N Cd R
pH Cd* Cd o
N N ]
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