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Effects of intercropping on Cd, Pb, and Zn accumulation using hyperaccumulators and energy plants
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(1. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin 541004,
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Abstract: Intercropping is an important measure for phytoremediation coupled with agro—production. In this study, hyperaccumulators
(Solanum photeinocarpum and Pterocypsela indica) and energy plants (Pennisetum americanum X P. thyphoideum and Sorghum bicolor)
were mutually intercropped in pots to study the effects of intercropping on the co—remediation of Cd—, Pb—, and Zn—contaminated soil. The
results showed that intercropping had no significant effect on soil organic matter; however, it did increase the content of available Cd, Pb,
and Zn. Compared to the respective monoculture, the dry weights of Sol. photeinocarpum and Pt. indica were significantly increased under

intercropping; however, the biomasses of the two energy plants were significantly decreased. Sol. photeinocarpum intercropped with the Pe.
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americanum X P. thyphoideum treatment significantly increased the Cd and Zn content in the shoots of Pe. americanum X P. thyphoideum.

Pt. indica intercropped with Pe. americanum X P. thyphoideum treatment significantly increased the Cd and Zn content in the shoots of the

two plants. The accumulation of Cd and Zn in the shoots of the two plants was significantly increased by P. indica intercropped with Pe.

americanum X P. thyphoideum. In a single pot, the maximum values of Cd and Zn accumulation were produced by Pt. indica intercropped

with Pe. americanum X P. thyphoideum (397.65 g - pot™" for Cd and 4 169.42 pg « pot” for Zn), followed by Sol. photeinocarpum

intercropped with Pe. americanum X P. thyphoideum. Pb accumulation was the highest in Sol. photeinocarpum intercropped with Pe.

americanum X Pe. thyphoideum (158.28 g+ pot™ for Pb). Pb accumulation in the intercropping of Pt. indica and Pe. americanum X P.

thyphoideum was 98.17 g« pot™'. Therefore, Pt. indica intercropped with Pe. americanum X P. thyphoideum and Sol. photeinocarpum

intercropped with Pe. americanum X Pe. thyphoideum can improve the phytoremediation efficiency of Cd—, Pb—, and Zn—contaminated soils.

Keywords : intercropping; phytoremediation; Solanum photeinocarpum; Pterocypsela indica; energy plants; heavy metals
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Figure 1 Soil organic matter content under different treatments
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Table 1 Plant growth parameters under different treatment conditions

Hi4) b P (SIS by b MR A ) i
Plants Treatments Plant height/cm Root length/cm Shoot biomass/(g- k™) Root biomass/(g+ k™)

AT E SP-M 82.3345.13a 25.70+3.15a 2.49+0.14b 0.56+0.13b

SP//PP 62.33+7.02b 31.80+5.57a 4.34+0.15a 0.7420.12b

SP//SB 73.3346.11ab 24.80+3.66a 4.81+0.43a 1.03+0.14a

e PI-M 73.67+3.79a 24.13x1.68a 2.11+0.10b 0.56+0.10b

P1//PP 76.00+7.21a 23.37+4.26a 42120.11a 0.97+0.07a

PI//SB 69.0027.94a 24.47+4.10a 4.20%0.36a 1.26+0.25a

B PP-M 134.67+1.53a 47.33+10.06a 36.36+3.50a 6.63+0.50a

SP//PP 100.00+2.65b 42.67+6.51a 24.12+1.11b 6.74+0.28a

PI//PP 101.67£21.01b 46.00+14.18a 21.95+4.52h 6.45+0.49

(e S SB-M 147.67+6.66a 49.33+22.03a 40.06+6.71a 6.00+0.55a

SP//SB 83.33+18.04b 46.00+7.21a 25.70+9.39h 6.37+1.30a

PI/SB 73.33+7.09b 60.00+3.46a 15.98+3.91b 5.73+1.05a

T FIHARIER 22 (n=4) , A [ 5 BER 7R 45 A LR 22 53 1L 25 (P<0.05) . Tl

Note: Mean =+ standard error(n=4) , different letters in the same column indicate significant difference among treatments (£<0.05). The same below.

R2 AELETESNCI.Ph InNEERZBREIERY

Table 2 BCF and TF of Cd, Pb and Zn by plants in different treatments

Hi4) b3 Cd Pb Zn

Plants Treatments BCF TF BCF TF BCF TF
AR SP-M 0.607 0.666 0.008 0.134 0.085 0.551
SP//PP 0.606 0.707 0.007 0.103 0.060 0.453
SP//SB 0.814 1.014 0.008 0.135 0.092 0.589
jub ] PI-M 0.490 1.501 0.003 0.029 0.059 0.447
PI/PP 1.343 1.318 0.003 0.022 0.147 0.557
PI//SB 0.624 1.820 0.003 0.033 0.064 0.481
=0 PP-M 0.126 0.432 0.002 0.015 0.028 0.960
SP//PP 0.655 0.929 0.004 0.068 0.081 1.797
PI/PP 0.659 1317 0.006 0.074 0.072 0.920
LiEE S SB-M 0.111 0.364 0.002 0.032 0.019 0.313
SP//SB 0.437 0.943 0.003 0.034 0.043 0.370
PI//SB 0.202 0.906 0.004 0.050 0.028 0.348

FRZH Y BCF Y9/ T 10 [REA SUE i 1 HEPIA Cd
Zn [WFEIZ TN Ph (5532 50 58708 5 #9528 Cd (R F%
18 ZH(TR) R T 1, Hp i TF KR 7 /T 1.,
2.6 HEYH EEBCA . Pb.Zn RFRE

&l 4 S AN [F] AL 38T B RRA 4 |38 Cd . Pb Fl Zn
P R ARE /D AE e 25 1 5L BRI SR ) A e
FHOM 3 FAEY L S Cd B, gk 2
Foth b8 Cd BRI A A /0 A6 T 55 B R R Y
1744581 3.36 1% 5 0 A6 0 25 + it = S A 31 135 Cd
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YEFA EL , 39 55 44 A 1) 1 A B A7 7 B B il 22 5%, Hop
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