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Effects of Varying Long-term Fertlllzatlon on Orgamc Carbon Mlneraliz'-atmn
and Priming Effect of Paddy Soil. e ~I'e

.

MA Xin'”*, WEI Llang , TANG Mei-ling*’ XU"Fu«* it ZHU Zhen ke’ ,GE Ti-da’ 4 WU Jin-shui® .
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Scienge and Engineerifig, Central South University of Forestry and Technology, Changsha 410004, China; 4. Institute of Soil and/Water
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Abstract? FA laberatory ingubation experlment was conpducted” us;ng the "“C isotope labeling technique o study the characteristics of
organic gearbon mineralization and their re%pon%e to glucose #dition when treated with a combination of straw and chemical fertilizer
(ST ), .norganic fertilizer ( NPK), and non-fertilization ( CK). The cumulative mineralization rate ( ratio of accumulated
mineralization amount to total organic carbon content) in CK reaches 1.64% at the end of incubation (56 days). The cumulative
mineralization rate during NPK and ST treatments is significantly lower than that in CK (by 0.34% and 0.39% , respectively). This
indicates that long-term fertilization affects the soil carbon sequestration. Varying long-term fertilization influences the response of paddy
soil to glucose addition and leads to different levels of the priming effect. The priming effect on soil organic carbon mineralization of the
three treatments gradually changes from negative to positive with increasing incubation time. The significantly negative cumulative
priming effect in ST and NPK after 56 d is 22. 07 and 9. 05 times higher than that in CK, respectively. The results of the structural
equation model indicate that the NH," -N and DOC contents indirectly influence the cumulative priming effect on soil organic carbon by
affecting the MBC and MBN contents. The NH," -N concentration has a direct and significant negative effect on the cumulative priming
effect. In conclusion, long-term fertilization treatments reduce the cumulative organic carbon mineralization rate of paddy soil.
Fertilizer, especially the combination of straw and chemical fertilizer, enhances the soil carbon sequestration and accumulation.

Key words: paddy soils; long-term fertilization; isotope labeling technique; organic carbon mineralization; priming effect
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Table 1  Characteristics of the tested soils
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AHME (CK) 6.26a  21.87b 1. 6lc 161.41h 0. 62¢ 4. 45¢ 8. 80b 74, 09a 17. 11c
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Fig. 2 Cumulative priming effect of soil organic carbon

under varying long-term fertilization
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