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Effect of maize(Pteris vittata L.) intercropping on remediation of As-contaminated farmland soil

QIU Dan'?, DU Rui-ping*2, MENG De-kai*? GU Ming-hua®? HE Bing*2 WEI Yan-yan'? WANG Xue-Ili*2"

(1.College of Agriculture,Guangxi University, Nanning 530004, China; 2.Guangxi Key Laboratory of Agri-Environment and Agri-products
Safety, Nanning 530000, China)

Abstract; Arsenic, as a common metalloid element in the earth’s crust, can enter the body by the food chain and does great damages to hu-
man health eventually. To explore the effect of crops—hyperaccumulation plants intercropping on remediation of As-contaminated farmland
ecosystem, the effect of open intercropping, restrictive intercropping and monocropping on growth, As uptake and accumulation in maize
(Zeamays L.) and Pteris vittata L. were investigated in a pot experiment. The results showed that; compared with monocropping, open inter—
cropping and restrictive intercropping significantly increased the shoot biomass of Pteris vittata L. by 55.7% and 43.9%, respectively, but
did not exert significant effect on maize biomass. As concentration in stems, leaves and corn kernel of restrictive intercropping as well as
open intercropping maize were lower than those of monoculture maize , but no significant differences of As concentration in roots occurred a—
mong the three cultures. The decreased extents in As concentration of open intercropping and restrictive intercropping were 35.2% and
31.9% in stems, 21.9% and 18.6% in the leaves, and 24.2% and 12.1% in the corn kernel, respectively. Compared with monoculture, re—
strictive intercropping significantly increased As concentration of Pteris vittata shoots by 11.3%, but had no obvious effect on As concentra—
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tion in Pteris vittata-roots, while open intercropping significantly increased As concentration of Pteris vittata in both roots by 32.4% and

shoots by 17.9%, respectively. Open intercropping significantly reduced available arsenic concentration in maize and Pteris vittata rhizo—
sphere soil, the decrease extents were 9.3% and 15.4%, respectively. Restrictive intercropping significantly reduced available arsenic con—
centration in maize rhizosphere soil by 9.1%, but had no obvious effect on available arsenic concentration in Pteris vittata rhizosphere soil.
The results suggested that Maize( Pteris vittata L.) intercropping inhibited the As accumulation in maize, while promoted the growth, As up—
take and accumulation in Pteris vittata L.. The results would provide a guidance for the safe use of low to moderate levels of arsenic contami-

nated farmland.
Keywords: intercropping; As; maize; Pteris vittata; effect
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Table 2 As concentration of each part of the P.vittata under
different planting pattern(mg-kg™)
HR A FAR R b |3
P.vittata roots ~ P.vittata shoots
BAfE Monoculture 897.0+50.1b 1 218.9+40.0b
BRIP4 Restrictive intercropping  930.6+57.5b 1 356.5+55.5a
FFiPEEAE Open intercropping 1187.9+57.5a 1 436.7+78.4a
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Figure 2 The concentration of available As in soil
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Table 1 As concentration of each part of the maize under different planting pattern(mg-kg™?)

AL FE Treatment FKAH Maize roots F k2% Maize shoots Tk Maize leaves T K KPR Maize seeds
BA/E Monoculture 31.03+6.10a 6.77+0.58a 5.11+0.24a 0.33+0.016a
FRHAHEEAE Restrictive intercropping 29.20+2.45a 4.61+0.59b 4.16+0.40b 0.29+0.010b
FFiPEEAE Open intercropping 27.83+2.27a 4.39:+0.46b 3.99+0.19b 0.25+0.002b

T - R PR AP bR iR 22 (n=3) s [R S B A [l NG FRERR 5% 8 7K (P<0.05), T Id].

Note . Different letters in same list indicate significant difference(P<0.05). The same below.

& 3 A EFEF 1% pH B0
Table 3 Effect of different planting pattern on soil pH

F K ARBR A Maize rhizosphere soil — EARER 1 Non-rhizosphere soil

AbFH Treatment WRIAELAR PR 1 Puvittata rhizosphere soil
BA/E Monoculture 6.60+0.05b
FR il 1H2EAE Restrictive intercropping 6.75+0.05ab
FFiEEAE Open intercropping 6.85+0.07a

6.82+0.09a 6.53+0.12a
6.78+0.10a 6.50+0.09a
6.75+0.14a 6.50+0.10a
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Table 4 Effect of different planting pattern on maize characteristics of accumulation

F kM Maize leaves

2K ZE Maize shoots

b5 Treatment R piEgy  TRRR e gERy T ACERR
. - - Effective . - - Effective
Enrichment factor Translocation factor . Enrichment factor Translocation factor .
translocation factor translocation factor
FA4E Monoculture 0.010+0.001a 0.187+0.016a 0.641+0.023a 0.012+0.001a 0.247+0.018a 0.521+0.022a
W=
_BE?EJ&E{’P . 0.008+0.001b 0.142+0.007b 0.472+0.018b 0.008+0.001b 0.158+0.009b 0.436+0.014b
Restrictive intercropping

IPBELAE 0.007+0.001b 0.130+0.006b 0.511+0.021b 0.008+0.001b 0.143+0.007b 0.379+0.009¢c

Open intercropping

& 5 RNEFET X ITR M E RIRFFIER R0

Table 5 Effect of different planting pattern on P.vittata characteristics of accumulation

kb3 Treatment B4 Z %4 Enrichment factor

¥z 2%k Translocation factor

A% 15 2%k Effective translocation factor

2.216+0.071b
2.466+0.101a
2.612+0.142a

F/E Monoculture
PR E4E Restrictive intercropping
A Open intercropping

1.269+0.108b 4.699+0.675b
1.608+0.117a 9.296+0.954a
1.239+0.107b 8.628+0.886a
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