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TOPSOIL ORGANIC CARBON POOL AND “C NATURAL ABUNDANCE CHANGES
FROM A PADDY AFTER 3 YEARS CORN CUW TIVATION

Li Zhipeng Pan (;o‘enxingT Zhang Xuhui
(Irgtitute d Resources, Ecosystem and Environment o Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abgract Dynanicsd il organic carbon (S0C) under cultivation shifts has been in debate in il Ccyding gudies. In
this gudy , 2 adjacent fields of Wunitu paddy il (one with rice-rape rotation and another with double corn for 3 years dter rice
and rape) were chosen to sudy the SOC dynamics. Both topsoil and wiole prdfile was sanpled. C pools of totd organic carbon
(TOQ) , displved organic carbon (DOC) and il microbia biomass carbon (SVIBC) was determined for bulk soilsfrom the two
fields repectively. Sl particle sze factions (PSFs) were separated usng low energy utrasonic digperson and the TOC of them
determined usng ONS analyzer. Sdected saples of buk il and PSFsfrom both rice and corn fields were used for °C natural
abundance measurement with A nnigan MAT251 mass spectrometer. TOC of topoil decreased dradicdly dter 3 yearsdf continu-
ous corn cultivetion athough marked increase of DOC and SVIBC was observed in the cornfied. Thiswas in coincident with the
decrease of SOC in the sand PSF despite no remarkable changes in the other PSFsfrom the cornfiled. Sgnificantly heavier car-
bon could be detected ether in bulk sarplesor in a Snge PSFfromthe cornfied thanfromricefidd. Caculation usng the data
ofd®C %d FDB) indicated that 80 % of young carbon inputted by corn resdues was alocated in the topoil of 0 20cm and
mainly found in the coarse PSF as well as in the pools of DOC and SVBC. The cacuaed short mean reddence time (MRT)
found with buk sanple and coarse fraction fromthe cornfidd in contrag to fromthe rice field suggested a coupling of rapid TOC
decrease and fad aggregate turnover in the corrfidd. Therefore , the TOC decline in the cornfiel d was attri buted to the di sruption
of aggregates that , inturn, released lahile carbon from physical protection. Dragtic decline of indigenous SOCa C4t hm ?a™*
in the paddy il &ter corn cultivation was in di sagreement with the findings reported for American and European dry croplands
and inplicated a possble ingahility under dternation of cropping sygems of SOC accumulated in paddies due to degtruction of
physica protection in coarse PSFs.

Key wor ds 13C; Turnover ; Paddy soil ; C poadl ; Particle sze fractions; Totd organic carbon



