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Effects of Nitrogen Fertilizer on the Cadmium Transfer and
Bioavailability in Paddy Soils

SUN Xiangping, YAN Li, ZENG Liangbin

(Institute of Bast Fiber Crops, Chinese Academy of Agricultural Sciences, Changsha 410205, China)

Abstract: [ Purpose ] Farmland soil is heavily polluted by heavy metals. Cadmium pollution not
only can affect the rice yield, quality and whole farmland ecosystem function in paddy fields, but also
can harm human health through food chain transmission. Fertilization has a significant effect on the
bioavailability of heavy metals. Nitrogen fertilizer is as an important stimulation in an agricultural
production; therefore, the appropriate amount of fertilizer is vital for the bioavailability of cadmium in
the application of nitrogen fertilizer in paddy soils. [ Method ] The effects of nitrogen fertilizer on
the migration and transformation of cadmium and the uptake of rice were studied to simulate the con-
centration of cadmium in paddy field at 5 mg/kg by using different nitrogen application rates: no ni-
trogen treatment (CK), nitrogen fertilizer application rate of 90 kg/hm* (CF90), nitrogen fertilizer ap-
plication rate of 150 kg/hm* (CF150), nitrogen fertilizer application rate of 200 kg/hm’ (CF200) in pot

experiment. [ Result] The application of nitrogen fertilizer reduced the pH value in soil, and the pH
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value of high nitrogen treatment decreased from 6.3 to 5.7. High nitrogen application increased the Eh

value in rice soil, especially at elrogation stage. The proportion of exchangeable cadmium in the soil

decreased from 65% to 50%, but increased the proportion of exchangeable cadmium in the soil, and

the proportion increased from 5% to 15%. [ Conelusion ] The amount of nitrogen applied was negat-

ively correlated with pH, and it was positively correlated with the cadmium content of aboveground

pant . The high nitrogen application promoted the transfer of cadmium to the aboveground part of rice,

and the content of cadmium in the aboveground part of rice was positively correlated with the amount

of nitrogen applied in this study. The results provide an important reference for the adoption of agro-

nomic measures to regulate the use of cadmium contaminated farmland.

Keywords: nitrogen fertilizer; paddy soil; cadmium; bioavailability
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Tab. 1 The main physical and chemical properties of the soil and fertilizer
HiH item pH w (OM)/% w (N)/% w (P,05)/% w(K,0)%  w(Cd)(mgkg")
FEAti 1 4% original soil 6.3 1.8 1.2 0.9 0.6 0.215
JRE urea 46
T It phosphate fertilizer 52 34

HHE potassic fertilizer

62
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Tab. 2 The influence of different treatments on the cadmium content of each part of rice
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Tab. 3 The influence of different treatments on the cadmium content of each part of rice

4% indexes JEFE treatments & root 2 stem FFRL grain
CK 6.33+0.15 1.07+0.06 0.232+0.004
CF90 3.2240.11 0.061+0.003 0.172+0.007
w(Cd)(mg-kg™)
CF150 3.36+0.2 0.078+0.005 0.216+0.005
CF200 2.98+0.12 0.081+0.003 0.234+0.003
CK 81.02+1.02 53.71+1.96 1.95+0.08
CF90 60.54+0.46 4.58+0.1 3.75+0.07
m (Cd)/ug
CF150 101.81+0.5 7.17+£0.17 7.2840.1
CF200 142.15+2 9.16+0.01 8.49+0.1
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