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Distribution and Accumulation of Cadmium in Paddy Soil ‘and Rice Affeg;ted by

Pollutant Sources Control and Improvement Measures

FENG Wen-li, GUO Zhao-hui* , SHI Lei, XIAO Xi-yuan, HAN Xiao-ging, RAN Hpng zhen, XUE~ ng ilua
(School of Metallurgy and Environment, Cefitral South University, Changsha 410083 Chma) T, i d
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Abstract: The ob]ectlve of this study was fo determine the, effect of five scenarios on, the accurfiylatign of Cd in the soil-rice System,
including the retury ‘of straw to the field and the Jack of the” remrn atmospheric deposmen gontrol, use of clean water for irrigatigh jand-
the Aise of lime For the/field experiments, thf‘“ee typx"f | p‘élddles were selected and divided into ftve plots (5 m x6 mY in X}angtan, o
Zhuzheu, and Llhng in'the Hunan provm(e from Aprll to Oetober 2016. The results sh(?yed that the application of lime can increase pH
by 0. 87, whil¢ the avallable Cd concentration in the soil was decreased by 33. 7% The laccumulations of Cd in roots, stems ,“and
browi rice were decreased by 47.9% , 46. 7% and 4i18% , tespectively, with a decrease in the corresponding bloconcentratlon
factors. Ir1'1gdt1ng with clean water and hmmg tended’ to increase/the soil pH by 0.44 and 0. 49, respeetively, while the available Cd
coricentration in the soil was decreased by 18.2% and14.5% o respectively. The Cd concentrations in roots, stems, and brown rice
were decreased by 32..6% , 24.2% , and 18. 0% and 17: 6% 11.3% , and 25.4% with decreased bioconcentration factors under
both treatments (irrigating with clean water and hmlng). The available Cd concentration in the soil was increased by 6. 1% and the Cd
accumulation in the rice plants also increased with the return of straw to the soil. The bioconcentration factors of the rice plants were
also increased when the paddy straw was returned to the fields. The results showed that the measures, such as the use of lime,
atmospheric deposition control, use of clean water for irrigation, and lack of the return of straw to the paddy soil, should be helpful for
the safe production of brown rice. The possible long-term risks associated with returning straw to the paddy field should be evaluated
scientifically.

Key words : paddy soil; sources control; cadmium; atmospheric deposition; straw removal ; field experiment
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Table 1  Techniques and treatments used in the paddy field trials
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Table 2 Comparison of available Cd contents and pH in paddy soils with different treatment scenarios

T fig e BRI
FA b
pH HRE Cd/mg-kg ™! pH AR Cd/mg-kg ! pH AR Cd/mg-kg ™!
Tl 4.95 +0.03b 0.51 +0.04a 5.03 +0.04b 1.16 0. 11a 6.09 +0.23b 3.88 +0.60a
T2 4.92 +0.09h 0.51 +0.02a 5.10 +0.06b 1.29 +0.04a 6.17 £0.20b 3.90 +0.34a
LA T3 5.06 0. 14b 0.44 £0.03b 5.65 +0.34a 0.95 +0.02b 5.74 +0.05¢ 3.66 +0.30a
T4 5.06 +0.32b 0.45 +0.02b 5.86 +0.21a 0.76 0. 10c 6.47 +0. 14a 3.62 +0.20a
T5 5.71 0. 44a 0.38 +0.01¢ 5.83 £0.60a 0.87 20. 12be 6.70 20.06a 2.25+0.05b
Tl 5.28 +0.03b 0.58 +0.15a 5.26 +0.21a 1.13£0. 11a 6.23 +0.10b 3.60 +2.40a
T2 5.29 +0.05b 0.65+0.07a 5.06 +0.22b 1.26 0. 17a 6.35+0.17b 3.63 +0.85a
A T3 5.22 +0.08b 0.47 £0.11b 6.43 £0.23a 0.81 £0.12a 6.29 +0.12b 3.48 +0.78a
T4 5.26 +0.06b 0.50 £0.07a 5.10 0. 11b 0.77 £0.33a 6.12 20.10b 3.21 £2.25h
TS5 6.30 +0.29a 0.33+0.11b 6.52+0.18a 0.74 £0.13b 7.07 0. 12a 2.41 £0.71c

1) AR EEFROR A2 A7 B 25 5 (P <0.05)
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Fig. 1 Cd contents in tissues of rice with different treatment scenarios
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