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Coupling effect of water management and fertilizers in remediation of Cd—contaminated soil using sepiolite
LIU Yi—yun'?, XU Ying-ming"*", HUANG Qing—qing'?, QIN Xu'?, ZHAO Li-jie"?

(1.Innovation Team of Remediation for Heavy Metal Contaminated Farmland, Agro—Environmental Protection Institute, Ministry of Agricul -
ture and Rural Affairs, Tianjin 300191, China; 2.Key Laboratory of Original Environmental Quality, Ministry of Agriculture and Rural
Affairs, Tianjin 300191, China)

Abstract: In order to investigate the coupling effect of water management and fertilizers on the effectiveness of sepiolite in the remediation
of Cd—contaminated soil, a pot experiment was conducted with pak choi as the tested plant. The effects of wormcast with different applica-
tion ratios on available Cd contents in soils, and Cd contents in roots and shoots of pak choi were studied under two different water condi-
tions. The results indicated that sepiolite reduced the available Cd contents in soils significantly when the soil moisture contents were 60%~
65%. Furthermore, the available Cd contents in soils with the addition of wormcast in sepiolite—amended soils were 2.24~2.72 times to sin-
gle sepiolite—amended treatment, though the Cd contents in edible parts of pak choi did not change significantly (P<0.05). When soil mois-
ture content was 100%, the available Cd contents in sepiolite—amended soils after the addition of 0.5%,1.0% and 2.0% wormcast, 1.0%,

and 2.0% were increased by 1.11, 1.17, and 1.26 times, respectively. The application of 0.5% and 2.0% wormcast decreased the Cd
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contents in edible parts of pak choi by 55.9% and 56.8%, respectively, compared with the application of sepiolite alone. As a consequence,

the coupling effect of water management and fertilizer has little impact on the remediation effectiveness of sepiolite with respect to Cd accu-

mulation in plants when soil moisture contents maintained at 60%~65%. When the soil moisture content was 100% and the application ra-

tio of wormcast was 0.5% or 2.0%, the coupling effect of water management and fertilizer could enhance the immobilization effect of sepio-

lite and further reduce Cd accumulation in pak choi.

Keywords : sepiolite; water management; wormcast organic fertilizer; pak choi; cadmium
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Table 1 Selected characteristics of wormcast

T e e T m AU Bl
Parameters ! Total nitrogen/%  Total phosphorus/% Total potassium/% Total sulphur/%  Soil organic matters/% Total cadmium/mg- kg™
B Value 6.49 0.639 0.346 1.42 0.342 18.4 0.39
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Table 2 Experimental setup
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The different lowercase letters in each figure indicate significant differences among treatments (P<0.05). The same below
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Figure 1 Biomass of edible parts of Brassica Chinensis L.
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The upper part of the figure shows the Cd contents in edible parts, and the lower part shows the Cd contents in root; The dashed line in

the figure represents the maximum Cd level permitted in foods(0.2 mg-kg™) ; The different lowercase letters in each part indicate significant

differences among treatments ( P<0.05)
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Figure 2 Cd contents in root and shoot of Brassica Chinensis L.
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Figure 3 Specific cadmium uptake of Cd in root and translocation factor
K3 TERFERECuZn Mo HEE (mg-kg™)
Table 3 Available content of Cu,Zn and Mn in soil (mg-kg™)
L fb3E AKEl L4 Nonamended Kb F FifbZH Amended
Elements Treatments NM WS Treatments NM WS
Cu CK 2.24+0.09cdef 2.16+0.06def SP 2.03+0.06f 2.14£0.07ef
W1 2.31+0.05cde 2.26+0.06cdef SW1 2.39+0.17cde 2.22+0.05cdef
w2 2.25+0.08cdef 2.69+0.16b SW2 2.36+0.12cde 2.42+0.08¢
W3 2.40+0.04cd 2.98+0.05a SW3 2.24+0.05cdef 2.72+0.07b
Zn CK 2.01+0.08jk 2.16+0.11jj Sp 1.75+0.04k 2.17+0.09ij
W1 2.32+0.01ghi 2.78+0.12¢cde SW1 2.21+0.08hij 2.30+0.06hi
w2 2.45+0.17fgh 2.77+0.05de SW2 2.96+0.02¢d 2.68+0.14ef
w3 3.05+0.08be 2.58+0.05efg SW3 3.35+0.08a 3.31+0.17ab
Mn CK 7.90+0.28a 5.56+0.28¢ SP 2.75+0.04¢ 2.03+0.02hi
W1 3.40+0.06f 4.37+0.03e SW1 4.23+0.13e 1.70+0.071j
w2 1.60+0.12j 4.89+0.39d SW2 3.02+0.04fg 1.55+0.13j
w3 2.94+0.26g 5.59+0.21c SW3 6.18+0.21b 2.14+0.11gh

T R AP EEFIOC R AR TRER R AR BER) 22 57 (825 (P<0.05) ¢

Note: The different lowercase letters of each element indicate significant differences among treatments (P<0.05).
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Figure 4 Effect of different treatments on DOM contents of soil
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