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Effects of the Immobilization of Cadmium in Soil Alone or Combmed w1th Follar
Application of Selenium on Cadmlum Accumulatlon in the Plants of leferent

¢ =

Genotypes of Tsai-tai o ) otf fan "a VN

o -~ i

CAO Kun- kup’, LU Cheng-cheng, HU Xue yl)-"*r -(’fUO Xiao, HUANG Yang y < -
(Schobl of Env1r0nmental Studies, China Unlversuy of Geoameﬁces Wuhan 430078, hma) e

Abstract: To éxplore the safe utilization of technology i 1y mlldly dnd moderately cadmlum (cd) ~contaminated farmland and realize’ the
safe production of agrieultural products, two different/cadmium- accumulatlng genotypes ofiTsai-tai were| used as test crops, using the
pot experlment method. The.same six treatments‘were set on the’ 5011 where the two test crops were planted ;: control (CK) , addition of
3% (mass fractloﬁ) biochar (BC), addition’ of 0. 1% calcmm magnesium phosphate fertilizers ( CMP) , foliar application of 3
mg-L~ Na2 SeO, aqueous solution (Se), BC + Se, and €MP + Se, to study the changes in available cadmium in soil under different
treatments and the characteristics of cadmium accumulation in different parts of the plant. The results showed that: (D Under the same
treatment, the content of available cadmium in soil near the root of the low-cadmium-accumulating genotype of Tsai-tai of Jinqiuhong [II
was significantly lower than that of the high-cadmium-accumulating genotype of Shiyuehong. BC and CMP had a significant passivating
effect on cadmium in the soil near the root of Jinqiuhong Il , and the passivating effect of BC was better than that of CMP; the effect of
passivating treatment was significantly better than that of foliar application of selenium. 2 The root system of Tsai-tai of Jingiuhong Il
had a stronger ability to accumulate cadmium than that of Shiyuehong, and the accumulated cadmium tended to be stored in the root.
There were no synergistic effects between the foliar application of selenium and the two kinds of passivants on inhibiting the transfer and
enrichment of cadmium to the edible parts of Tsai-tai. (3 Under the treatments of BC and CMP, the content of cadmium in the edible
part of Tsai-tai of Jingiuhong Il was lower than the limit value of cadmium in GB 2762-2017 (0. 10 mg-kg™"). This study shows that
for mildly and moderately cadmium-contaminated farmland, applying green passivants such as biochar, calcium magnesium phosphate
fertilizers, and planting crops with weak absorption and low accumulation can achieve the safe use of the cadmium-contaminated
farmland and safe production of agricultural products.

Key words: biochar ( BC); calcium magnesium phosphate fertilizers; Tsai-tai genotype with low cadmium accumulation;

immobilization ; foliar application of selenium
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Table 1  Basic properties of the experimental soil

S AL SR B SBE(P) ARWE(P)
T 84T pH _1 -1 -1 -1 -1
/g-kg /mg-kg /mg-kg /g-kg /mg-kg
e 6.78 0. 06 59.42 £0.93 0.94 +0.03 0.28 +0. 00 0.86 +0.02 17.82 +1.07
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1.2 5t
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Fig. 1 Available Cd content in soi?u.un'('l‘eru:, S8

different treatment conditions "« 0% -
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Table 2 Enrichment and transportation factor of Cd in two types of Tsai-tai under different treatment conditions

WA B3| CK BC CMP Se Se + BC Se + CMP
W EE £Ma=% 0.258+0.011a  0.223 +0.020bc  0.200 £0.013def  0.240 £0.018ab  0.226 +0.015bc  0.209 +0.013cde
i +Aa 0.214 £0.015cd  0.191 0.009efg  0.185 £0.003fg  0.170 +0.030gh  0.145 £0.004i  0.160 0. 000hi

0.138 +0.004abc  0.110 +0.006ef
0.143 +0.008ab  0.151 +0.003a

AN &Rk =%

WERK THa

SR =5
REAN

0.537 +0.006g
0.710 +0.008e

0.495 +£0.010g
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0.102 +0.011f
0.099 +0.011f

0.438 +0.032h
0.738 +0.000e

0.125 +0.028cde 0.129 +0.001bed
0.124 +0.018cde 0.138 +0.005abc

0.139 +0.009abc
0.115 +0.005def

0.636 +0.049f
1.121 £0.075a

0.694 +0.004e
1.039 +0.054b

0.602 +0.010f
0.976 +0.066¢
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AR AL 38 40 T, A Bk2r = 5 P e R gy it
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J 15 i ,zlz'fﬂ_ K :__,.J B ‘"r _oowe Sel| | " Se +BC #Se+CMP f,f
AL BT BRI 123.0 £0. Oex 179.5%9. 2d 7 232.0£0.0b “_,.2'42,1?5{ +7.8b -f?l‘ 264.0 +9.9a 21815 20850
/! T 34.0£0.0i | | 4800 +0.0h)  56.0=7.2h 590'£7.1h 78.0 £5.7g 97.0 + 14.40F
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