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Screening the suitable plant intercropping model for remediation of mercury—contaminated farmland soil in
the southern Jiangsu Province area

JTAO Longjin', CHENG Jian®, JIANG Demin', ZHU Jiahui’, YANG Qian’, XU Shuangyuan®, GE Peng', ZHAN Xinhua™

(1.No.3 Brigade of Jiangsu Geology & Mineral Resources Bureau, Zhenjiang 212021, China; 2. College of Resources and Environmental
Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To explore the effects of crops and hyperaccumulators intercropping on remediation of mercury (Hg) contaminated farmland soil
with pot experiments, wheat ( Triticum aestivum 1.), soybean[Glycine max (L.) Merr.] and rape (Brassica napus 1.) were used as the
subjects, intercropped with the hyperaccumulating plants, wild mugwort (Artemisia lavandulaefolia DC.), leafy spurge ( Euphorbia esula 1..),
and rubus (Rubus corchorifolius 1.), to investigate the effects of different interplanting systems on the remediation of Hg—contaminated
farmland soil. When intercropping with enriched plants, the Hg concentrations in the roots, stems, leaves, and grains of crops decreased to
varying degrees, and the Hg concentrations in the roots had the most pronounced decrease. Intercropping of crops and enriched plants
could reduce Hg concentrations in crops. Compared with single cropping of wheat, the intercropping of wild—mugwort/rubus and wheat
could increase the aboveground biomass of wheat by 49.37% and 42.45%, respectively. The plant transfer factors (TF) of Hg in enriched
plants in wheat/ wild mugwort and wheat/rubus were similar. However, the Hg bioconcentration factor (BCF) of wild mugwort was
substantially higher than that of rubus, with a ratio of 2.59 times. Under the two intercropping modes of soybean, the TF and BCF values of

leafy spurge were higher than those of wild mugwort, with ratios of 1.41 times and 1.50 times, respectively. Under the two intercropping
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modes of rape, the TF values of rubus and wild mugwort were similar. The results of this study displayed that wild mugwort was suitable for

intercropping with wheat, and leafy spurge was suitable for intercropping with soybean. In summary, the intercropping patterns of wheat/

wild mugwort and soybean/leafy spurge can reduce Hg concentrations in crops and increase wheat and soybean yield to a certain extent.

The results can provide not only a scientific theoretical basis for the sustainable utilization of Hg— contaminated farmland soil in the

southern Jiangsu area and the safe production of agricultural products, but also technical support for phytoremediation of Hg—contaminated

farmland soil.

Keywords : phytoremediation; intercropping; mercury; hyperaccumulator; farmland soil
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Table 1 The physicochemical properties of the tested soil

e o &N &P &K HOR HR e

Soil Tj; pH  Organic matter/ Total nitrogen/ Total phosphorus/  Total potassium/  Available potassium/ Available phosphorus/ Total mercury/
vpe (g-kg™) (g-kg™) (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)

I;Ji(ciaj):il 4.92 24.2 1.10 0.74 1.18 95.98 5.76 0.069
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Figure 1 Interplanting experiment design
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Figure 4 Mercury concentration in different tissues of wheat

under different intercropping modes
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Figure 5 Mercury concentration in different tissues of soybean

under different intercropping modes
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Figure 7 Mercury concentration in different tissues of
hyperaccumulators of wild-mugwort, rubus and leafy spurge

under different intercropping modes
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Table 3 Mercury transport and accumulation in plants under

different plant intercropping modes

e
Fih Mercujf :%j:l\ri:llation/ B RS
Cropping i (pg-pot™) R R A .
Plant Transfer Bioconcentration
pattern Ho B R factor factor
Overground part Root
M M 0.199+0.022a 0.084+0.031a 1.092 0.634
MA M 0.145+0.026b 0.087+0.021a 0.754 0.388
MX M 0.166+0.021ab 0.068+0.007a 0.921 0.417
D D 7.999+0.440a 3.862+0.097a 0.511 1.513
DA D 5.007+0.838b 1.461+0.341b 0.623 1.209
DR D 7.232+0.487a 2.030+0.137b 0.769 1.129
Y Y 3.468+0.48la 5.734+2.137a 0.294 0.974
YA Y  2.685+0.981a 1.825+0.493b 0.625 0.894
YX Y  3.425+0.297a 1.723+0.521b 0.635 0.738
A A 47.50+5.72a 47.48+5.53a 1.462 6.879
MA A 31.13%3.05b  13.58+3.55¢ 1.476 5.256
DA A 12.17£0.56d  11.04+1.22¢  0.920 3.153
YA A 22.13+1.09¢ 23.57+3.38b 1.052 3.871
X X 17.13+1.34a  4.35+0.56a 1.013 2.823
MX X 16.49+1.73a  3.14+0.32b  1.200 2.027
YX X 12.86+1.17b  2.38+0.60b  1.201 1.731
R R 24.18+1.67a  6.18+1.01b  1.297 4.482
DR R 25.82+0.85a  8.45+2.76a  1.300 4.741

1 : [FA AR ING B 3R R [RI2H P 22 57 1 5 (P<0.05)
Note: Different lowercase letters in the same column indicate
significant differences within the same group at P<0.05.
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Table 4 Soil total mercury and available mercury concentrations

AL B Treatment CK M MA MX D

DR Y YA YX A X R

R 0.600+ 0.586+ 0.535+ 0.543+ 0.581+ 0.557+
Total mercury/ ~ 0.050a  0.004ab 0.053ab 0.046ab 0.017ab 0.022ab

(mg-kg™)

AR 7025+ 2282+ 2321+ 2254+ 3640+ 38.49:
Available mercury/  3.52a 4.63¢ 1.37¢ 7.32¢  4.35bc  6.63bc

(pg-kg™")

0.534+  0.577+x 0.556+ 0.561+ 0.506+ 0.564+ 0.530+
0.011ab  0.005ab 0.003ab 0.022ab  0.025b  0.013ab 0.016ab

36.99+ 4930+ 3581+ 31.19+ 37.12+ 35.19+ 30.28+
4.10bc ~ 7.43b  6.20bc  3.74bc  5.15bc  3.38bc  0.94bc

T« [T A AN ) /NG B FOR TR 4L ) 28 5 (2.3 (P<0.05) .

Note: Different lowercase letters in the same column indicate significant differences within the same group at P<0.05.
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