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Effects of Different Fertilizer Species on Carbon and Nitrogen Leaching in a

Reddish Paddy Soil

LIU Xi-yu"?, ZOU Jing-dong’, XU Li-li*, ZHANG Xin-yu’, YANG Feng-ting’, DAI Xiao-qin’, WANG Zhong-
qiang' , SUN Xiao-min’

(1. College of Geographic Science, Northeast Normal University, Changchun 130024, China; 2. Key Laboratory of Ecosystem
Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,
Beijing 100101, China; 3. Institute of Ji’an Agricultural Sciences, Jiangxi Province, Ji’an 343000, China)

Abstract: Enhanced fertilization could decrease nitrogen utilization rate and increase carbon and nitrogen leaching, leading to water
pollution in agricultural ecosystem. A long-term field experiment had been established on a reddish paddy soil of Qianyanzhou
Ecological Experimental Station (114°53'E, 26°48'N) in Jiangxi Province in 1998. Soil solution samples were collected by clay tube
and vacuum pump. Four fertilizer species treatments were selected: control with no fertilizer (CK), straw return (ST), nitrogen,
phosphorus and potassium mineral fertilizers ( NPK) and pig manure (OM), aiming to evaluate the effects of different species of
fertilizer on carbon and nitrogen leaching in a double rice cropping system. The results showed that: @ ammonium nitrogen ( NH, -N)
was the major type of N in soil leachate in reddish paddy soil. The application of NPK could significantly increase the ammonium
nitrogen concentration (1.2 mg+L™" 0. 1 mg-L™") compared with the CK, ST and OM treatments, and the application of OM could
significantly increase the dissolved organic carbon (DOC) concentration (27.3 mg-L™" 1.6 mg-L™") in soil leachate. The carbon
and nitrogen leaching were more notable in the vegetative growth stage than the reproductive growth stage of rice (P <0.05); @) the
long-term application of NPK and OM increased the NH,  -N, DOC, soil organic carbon (SOC) and total nitrogen (TN) contents. The
NPK was best beneficial to improve TN contents and OM to improve SOC contents. 3 The DOC contents in soil leachate and SOC in
paddy soil had a positive correlation (P <0.01), while NH, -N contents in soil leachate and TN contents in paddy soil had a positive
correlation (P <0.01).

Key words: reddish paddy soil; soil leachate; NH,”-N; DOC; NPK; OM; vegetative growth stage; reproductive growth stage
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Fig. 2 Effects of different fertilizer species on soil dissolve organic carbon and ammonium nitrogen contents of soil leachate from April to November
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Fig. 3 Effects of different fertilizer species on DOC content dynamic
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