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Abstract : Heavy metal pollution in rice fields has become one of the main threats to China’s food securi-
ty.[ Objective | Astragalus sinicus L.( Chinese milk vetch)is the main green manure crop for rice cultivation in
southern China.This paper studies the effects of chemical fertilizer combined with biochar on rice yield and
the absorption, migration and accumulation of cadmium (Cd) in rice under the condition of rolling Chinese
milk vetch into the soil. [ Method ] In this study, a pot experiment was adopted.Four biochar addition levels
were set under the condition of subsfituting Chinese milk vetch for 30% of nitrogen fertilizer [ CK (0 control ) ,
25 (2.5 g/kg) , C50 (5 g/kg) , C100 (10 g/kg) |, to study and analyze the effects of different application
amounts of biochar on rice growth and cadmium (Cd ) migration and accumulation.[ Results | The surface of bio-
char has a number of irregular spherical protrusions, and a small amount of debris is attached to the surface of
these spherical protrusions.In addition, the biochar itself contains many oxygen—containing functional groups
such as hydroxyl, carbonyl and carboxyl groups.The dry matter quality of rice organs was significantly im-
proved under the conditions of applying biochar.In the treatments of C50, C25 and C100, there were signifi-
cant differences in the dry matter quality of rice organs.The dry matter quality of rice roots treated with G50
was significantly higher (P<0.05) than that treated with C25 and C100, increasing by 30.9% and 44.4%, re-
spectively. At the same time, the dry matter quality of rice straw and grains was significantly higher (P<0.05)
than that in the two treatments of CK and C100, the dry matter quality of rice straw increased by 14.3% and
14.1%, respectively, and the dry matter quality of rice grains increased by 52.5% and 26.3%, respectively.
Compared with no addition of biochar, the application of biochar increased the yield of rice grains significantly.
Among them, the biochar addition amounts of 25 g/kg and 50 g/kg increased the yield of rice grain significant-
ly, increasing by 52.5% and 33.7%, respectively.In addition, the application of biochar reduced the cadmium
(Cd) content in rice grains , and the cadmium contents in the C25, C50, and C100 treatment groups decreased
by 13.2%, 14.1% and 11.0% respectively compared with that in the control.It can be concluded that biochar
can inhibit the transport of cadmium (Cd) in various organs of rice, and the transport coefficients of all trans-
port processes reduced.Compared with the control group, the reduction range of TF aboveground part/root was
5%-11.6% , the reduction range of TF stalk/root was 1.5%—10.4%, and the reduction range of TF grain/stalk
was 6.1%—-12.1%.[ Conclusion | In summary, since biochar has a large specific surface area and a variety of
oxygen—containing functional groups, it can effectively passivate heavy metals in the soil.Besides, the addition
of biochar under the condition of rolling Chinese milk vetch into the soil can not only increase rice yield, but
also effectively reduce the cadmium (Cd) content in rice grains and inhibit the transport of cadmium (Cd) to
rice grains.Therefore , this fertilization scheme has some reference value for the safe production of rice in cad-
mium ( Cd ) contaminated soil.
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Fig.1 Effect of biochar on dry matter quality of different parts

in rice under incorporation of Astragalus sinicus
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Tab.1 Effect of biochar on Cd transport factiors in rice under incorporation of Astragalus sinicus

b Mo b AR ALAR FEAFAR AFRLASFE
Treatment The aboveground part/Root Straw/Root Grain/Straw
CK 1.737+0.108 0.972+0.029 0.784+0.076
€25 1.571+0.145 0.910+0.047 0.727+0.116
C50 1.556+0.121 0.871+0.089 0.736+0.090
C100 1.654+0.043 0.957+0.056 0.689+0.053
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Tab.2 Main functional groups of soil remediation improvers contaminated by heavy metals
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