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Investigating the intercropping effects of Sedum plumbizincicola and Luffa cylindrical on soil cadmium fractions
and cadmium uptake by Luffa cylindrical

WANG Jing-wen?, CAl Mei?, ZHENG Jie-min?®, LI Dan?, WANG Xian-bo® ZHANG Qi-chun®

(1.Plant Protection Station of Hangzhou city, Hangzhou 310020, China; 2.Key Laboratory of Environment Remediation and Ecological Health
(Zhejiang University ), Ministry of Education, Hangzhou 310058, China; 3.Academy of Agricultural Sciences in Hangzhou, Hangzhou 310024,
China)

Abstract: Natural occurring processes particularly human activities contribute to release heavy metals in the environment. Cadmium(Cd) is
a widespread heavy metal now, released into the environment through various activities. Cadmium uptake by crops is a serious concern be—
cause of its potential toxicity to humans. A pot experiment was conducted to investigate the effects of Luffa cylindrica intercropped with zinc/
cadmium hyperaccumulator Sedum plumbizincicola, calcium magnesium phosphate was added, and immobilized cadmium bacteria were in—
oculated, the soil Cd fractions and Luffa cylindrica’s heavy metal accumulation in polluted soil were studied. The results showed that the
fruit number was reduced and Cd concentration was increased in the treatment of Luffa cylindrica and Sedum plumbizincicola intercropping,
while the fruit number was increased by inoculation with cadmium stabilizing bacteria or addition of calcium magnesium phosphate, more
over the Cd concentrations in fruit of Luffa cylindrica didn’t exceed the national standard. Furthermore, Sedum plumbizincicola and Luffa
were found to have strong extraction ability of Cd. In heavily polluted soil, Luffa had higher ability of Cd removal than in the lightly polluted
soil. Therefore, Luffa cylindrica and hyperaccumulator Sedum plumbizincicola intercropping assisted by immobilized cadmium bacteria or
calcium magnesium can be used for remediation and production in lightly contaminated soil to reduce Cd contents in edible part of crops.
Keywords : Sedum plumbizincicola; Luffa cylindrical; intercropping; soil cadmium fractions
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Table 1 Content of heavy metals in soils at different distances from electroplating factory

Distance froﬁ ngftjr;plﬁilt?ng factory/m ;i)?afe pH Cd Pb Hg cu zn cr As
400 T3 7.68 0.38 63.7 0.071 35.1 179 16.1 6.01

200 T2 7.76 3.54 64.7 0.078 37.9 194 26.2 6.26

50 T1 7.62 5.12 51.9 0.116 68.7 1570 51.0 124

5 TO 7.45 12.2 58.8 0.072 169 3018 113 10.7
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Table 2 Different treatments in the experiment
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Figure 1 Available content of Cd in soil before
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Figure 2 Decrease rate of available Cd in soil after
different treatments
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Table 3 Total cadmium content in different Cd forms in soil after
different treatments

KRR WA BRERSAIEIES AL

js:oiﬁ% Tre%lt\ri%nts Water Exchange- 47 Fe-Mn  Organic gfﬁj‘;
soluble able bound bound
T1 S 0.084a 13.8a 78.9a 3.19ab  3.95b
J 0.037c  9.50b 82.9a 2750 3.73b
SJ 0.062b  9.82b 65.3bc 544a 12.2a
SJ+B 0.067b 6.35¢C 75.2ab 3.69ab 15.7a
SJ+F 0.027¢ 7.44c 74.0ab 3.6lab 16.8a
T2 S 0.066a  10.1a 76.9b 8.98b  3.99d
J 0.055b 7.34b 64.2¢c 18.2a 10.1b
SJ 0.078a 6.39b 63.8c 9.55b 20.1a
SJ+B 0.048b 6.19b 86.7a 433c 2.70d
SJ+F 0.075a 7.81b 79.7b 3.89c  8.55c
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Figure 3 The number of Luffa cylindrica in different treatments
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Table 4 The concentration of Cd in Luffa cylindrical fruits

Tk . %;q: Cd ) _ %iﬂlﬂ Cd )
Cd in fruits/mg-kg™* DW Cd in fruits/mg-kg™ FW
T1 fifE(Max) 0.411 0.028
FefifE (Min) 0.087 0.006
SE-HJ{iE (Mean ) 0.277a 0.019a
T2 HerfE(Max) 0.227 0.015
HRAE(Min) 0.051 0.004
SEH{E (Mean) 0.146b 0.010b

T2 A — S ECF 5 1 TR R R Rk 5%2: 577K o
Note: In a column,data followed by the same letters denote no differ—
ence at LSD 5%.

R5 BAELINESL CdiRE
Table 5 The concentration of Cd in Luffa cylindrical fruits in
different treatments

s 530k Cd S5 Cd
Treatment Cd in fruitss/mg-kg*DW  Cd in fruits/mg-kg™ FW

T1 S 0.29+0.18 0.02+0.01

SJ 0.31+0.01 0.02+0.00

SJ+B 0.26+0.05 0.02+0.00

SJ+F 0.21+0.03 0.01+0.00

T2 S 0.14+0.03 0.01+0.00

SJ 0.10+0.06 0.01+0.00

SJ+B 0.15+0.04 0.01+0.00

SIH+F 0.20+0.04 0.01+0.00

Ho B ARG M AR =R Cd e . 22K
Mo 178 Cd Y BE Je Hoxt 13 Cd BRAE ) WAL 6. 22
JRHL R (R AR 25 ) Cd W2 5 3 A G Cd ik
JEARSG, 78 TL BHEh A KAy 22 &R Cd & & 2
T2 t3erp 22 NI 4 % XT3 4, 22)R=EM- Cd
VP iR T RS ARG, 22T b R0 -3 T2 A
T1 v Cd ZxE45) 8 0.181,0.528 mg- #k™,
CAMFRE, YT Cd S5 LA RES
43 A AH OGP T b I A T G R g
6 £t FER Cd REREN A Cd ERREE

Table 6 The Cd concentration in Luffa cylindrical shoot and its Cd
decrease rate from soil

b [ 3R Cd e Mo A X438 Cd BEBRAE S/
4b¥H  Cd concentration in  Shoot dry biomass mg-
Treatment shoot/ (in average )/ Cd removal rate from
mg-kg™* DW kg DW soil/mg- plant™
CK 0.13
T1 1.93 0.27 0.53
T2 0.55 0.33 0.18
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Figure 4 Effect of available Cd in soil of different treatments on the
absorption of Luffa cylindrica
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Table 7 The Cd concentration in Sedum plumbizincicola shoot and
its Cd removal rate from soil

HIERERAS Cd M EECd SR MBI e
Qb3 & & Available  Cd concentration Cd BB BR it

Treatment  content of Cd in in shoot/ Shoot Cd removal
soil/mg-kg™ mg-kg™ DW rate from soil/mg

T1 J 1.74+0.30 64.4+28.7 3.60+1.84

SJ 1.16+0.72 44.2+20.8 0.85+0.43

SJ+B 1.60+0.17 45.8+18.0 1.34+1.19

SJ+F 1.18+0.20 20.4+1.6 0.50+0.11

T2 J 0.69+0.071 8.08+0.67 0.15+0.02

SJ 0.69+0.08 5.48+0.41 0.23+0.16

SJ+B 0.74+0.08 7.88+1.21 0.19+0.11

SI+F 0.75+0.13 5.69+1.87 0.07+0.04
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