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Hfect o different fertilization practices on crop car bon assimilation and soil car bon
sequedration : A cae o a paddy under a long-term fertilization trial from the Tai
Lake region, China

PAN Gen-Xing' , ZHOU Ang', ZHANG Xu-Hu' , LI LianrQing"' "~ , ZHENG JuFeng' , QIU Duo-Shengf , CHU Qiwr
Hu® (L Intitute o Resources, Ecosystem and Environmert o Agricuture , Nanjing Agricditural University , Narjing 210095, China; 2. Agricuitural Bxtension
Senvice, Luxu Towrship , Wjiang Municipality , Suzhou 222300, China) . Acta Ecologica Sinica,2006,26(11) :3704 3710.

Abgract : Efect of fertilization on crop productivity and C cycling of cropland ils has been one of thefoci in ressarch of C cyding
and gobd change. Taking an exanple of a longtermfertilization trid in a Ferricaccumic Sagnic Anthrosols from the Ta Lake
regon, China, the dfect of different fertilization trestments on crop C asdmilation as indicated by grain yidd and il C
sequedration was gudied in this paper. Thefertilization treatments sudied were : no fertilizer gpplication(NF) , chemicd fertilizers
only(CF) , combined fertilization of chemicd fertilizers and graw return(CFS) and pig manure (CAM) , regectively. The
trestment plots were arranged in random block desgn in triplicates. The trids had been performed with rotation of rice and rgpe
under minimum tillage consgertly snce 1987. The yidd o rice and rgpeseed was measured every year. Whole il prdfile was
sanrpled by depthinterval sarrpling procedure in 2004 and topsoil sarplesfrom0 5cmand 5 15cm were collected in 2005 ter
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rice harves. Sil organic carbon (SOC) contert of the sanrples was determined with the wet combustion method.  Sgnificant
dfference in mean rice yidd was observed between the trestments but in rape. Higher and nore dable yidd o rice was found
under CAV and CFSthan under CF. Hfect of fertilization on C content and storage of topsoil but of whole prdfile was recognized.
There had been a prominent topsil C sequestration a ratesof 0.1 0. 4t/(hnf-a) under fertilization. The increase of topoil SOC
content and sorage was in proportiond to the mean annud crop yield as described by well corrdations of SOC content and C
sequedration rate with root biomassinput and total OC input to the il . This denondrated a key role of enhanced biomass Cinput
in C sequedration of the paddy. Moreover , efect of gpplied N both on rice C asimilation as indicated by grain yied and il C
Sequedration turned sronger under combi ned fertilizations. This, inturn, evidenced a WinWin dfect of enhancing and gahilizing
crop productivity and C sequedration and greenhouse gas mitigation as well by paddies. However , the difference in the above
mentioned N efect could be in asociation with the difference in C partitioning in Sikcrop sysem and C source utilization by il
organisms, which deserved further gudy.

Key words:paddy il ; il carbon sequedration; longterm trid ; fertilization practice; rice yidd
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, 2517, 5 15 16.00 1.68 6.00 279. 70 20.90
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Buk TOC Total pH
16800kg Trestment weight (g/em®)  (g/kg) N (g/kg) (H,0)
, - NF 1.10 16.18 1.65 6.13
CF 1.18 17.43 1.78 5.93
’ CAM 1.18 19.38 1.97 5.74
2 CFS 1.14 19.24 184 5.88
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Fig.1 The annud variation of crop yield under different fertilizations
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) ( ) N 9.33kgkgN, N P
N 7. 80kg/kg\N'™ N
N b
, 0.85 0.81lkg/kgN
1.5 1.8 1.6 , ,
4 N
Table 4 \Variation o the effect o Ninput on yiddsand soil carbon sequedration with fertilization treatments
N (kg/(hmza)) N (kg/kgN) N Eficiency on yidd (kgC/kgN)
Treatment N input Rice grain Rape seed Hficiency on C sequedration
NF 0 — — —
CF 427.50 6.16+1.49c " 4.30£2.37ab 0.50+0.23b
CFS 452. 25 11.15+2.52a 4.83+2.13a 0.81+0.28a
CRV 528. 30 9.02 + 3.40b 3.92+1.90b 0.85+0.28a
N :NF 0 kg/hm? ; CF 427. Skg/hn? ; N 0.55% 0.60% NF 0 kg/ (hn?- @) ; CF 427. 5kg/ (hm?- a) ;N content
of graw and pig manure were 0.55 % and 0. 60 %, regectively; (p < 0.05) Different characters in a snge column indicate

sgnificant difference between trestments a p <0. 05
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