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e ( ) 22 500 kg hm "’ (
el : oM 22500 kg hm 2 ( )
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) 1.1.3
100 a ( :
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(20 2] . _ )
( Typical Fe-accumulic Stagnic Anthro-
1.1.1 olo & '
, 1100 mm 1987
4 , (NF)
: (Cabhep-  (CP) (CRM)
lic Stagnic Anthols) '*! (CFS) 3 )
1 105mm, 70% 5 9 , N 427.5 kg hm"?,
1990 + P,Os 45 kg hm %, K,O 54 kg hm™? CFS
: (1) (- 450kgm™?® (),
,CT-1), : 50%, CRV
; (2) « - 16 800 kg hm™? « ),
CT-m), , , - ,
, ; (3) ( -
,RT-1), : 55 an, 1.2
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1.1.2 (0 15anm),
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, 1 400 mm 0 4
1981 4 , 1
1 (0 15 an)
Table1 Initial basic properties of paddy ils studied (0 15 am)
£ pH Clay CEC )
Organic carbon Total N
Tested il Year of measuranent (H,0) <2um (gkg ) (amol kg™ 1) B o
(gkg" ) (gkg'7)
(PP)
_ 1990 7.10 144.2 26.02 13.40 1.74
Cabhaplic A
(RP)
o 1981 6.90 259.0 9.38 16.22 0.95
Acihaplic A
(TP)
1987 5.60 302.9 20.5 16.13 1.70
Typfec SA

1) (2] gj| classification folloving Gong et all®!, SA: (2] stagnic Anthroold !
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Fig 2 Variation of SOC content of bulk il and
particle-size fractions of aggregates in the studied paddy ils
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Fig 3 Variation of LOC content of bulk il and
particle-size fractions of aggregates in the studied paddy ils
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Table2 Variation of aggregate particle-size fractions in studied paddy ils under long tem fertilization

A ccunulation of aggregates (%)

Soil type Treament code 2000 200Mm 200 20U m 20 2Um <2Um
(PP) CT-r — — — —
Cabhgplic A CT-rr 4.42 +0.09 -5.85+0.29 -0.85+0.10 2.28+0.71
RT-r 10. 82 +£0.00 0.80+0.17 -7.51%0.30 -4.11+0.64
CK — — — —
(RP) NPK 1.87 £0. 20 2.96 +0.93 -2.76 £0.76 - 2.07£0.68
Acihgplic A oM 3.57+0.23 6.88 +0. 13 -7.27+£0.08 -3.18+£0.09
N PKM 4.22+0.18 9.27+0.15 -9.23+0.07 -4.26+0.28
NF — — — —
(TP) CF 1.12 +0. 39 -1.06 £0.42 1.46 £0. 32 -1.52+0.20
Typfec A CFS 5.21+0.61 1.54 +0. 04 0.01 +0. 00 -6.76 £0.03
CRV 9.39+0.54 8.57 +0. 38 -9.73+£0.29 - 8.23+0.68
3
Table3 Accumulation of SOC in studied paddy ils under long tem cultivation and fertilization
Accumulation of SOC (g kg *!)
Soil type Treament code Bulk i 2000 200 m 200 204 m 20 2um <2um
(PP) CT-r — — — — —
Cabhgplic A CT-rr -1.68+0.20 - 7.17 £0.08 - 0.31+£0.06 - 0.46 +£0.03 - 4.65 *0. 68
RT-r 3.72+1.05 4.71 £1.09 1.69 +£0.01 1.66 £0.59 1.42 +£0.41
(RP) CK — — — — —
Acihgplic A NPK 3.50 £0. 77 4.67 +0.13 1.55 +0. 38 0.52 +0.02 1.07 £0. 36
oM 6.16 +0. 44 9.55+0.84 4.75+0.33 1.95+0.28 6.95+1.49
NPKM 9.88 £0. 75 11.59 +0. 20 8.40 +0.31 4.33+0.06 11.72 £0.99
(TP) NF — —_ — — —
Typfec A CF 0.40 +0.03 1.57 £0.48 1.25 +0.45 0.74 +£0.03 1.00 £0. 01
CFS 1.61+0.43 2.69 0. 13 2.56 +0.24 1.73+£0.25 2.23+0.05
CRV 2.00 +0.09 4.57 +0.61 2.92 +0.42 1.73+0.27 2.53+£0.05
4
Table4 Accumulation of LOC in studied paddy ils under long tem cultivation and fertilization
Accumulation of LOC (g kg 1)
Soil type Treament code Bulk il 2000 200H m 200 20U m 20 2um <2Um
(PP) CT-r — — — — —
Cabhgplic A CT-rr - 0.27 £0.06 -3.01£0.26 0.14 +0.01 -0.45+0.10 -1.18+0.33
RT-r 1.82 +£0.62 2.78£0.15 0.75+0.13 0.39 +£0.09 0.78+0.18
(RP) CK — — — — —
Acihgplic A NPK 2.10%0. 36 3.97 +0.32 0.85+0. 16 0.13+0.05 1.19+0.58
oM 3.52 +0.03 5.49 +0. 26 3.16 £0.01 0.69 +£0. 13 2.49 +0.52
NPKM 3.83%0.08 5.19+0.12 2.80 +0.02 1.28 £0. 09 3.82+0.26
(TP) NF — —_ — — —
Typfec A CF 0.68 +0.04 1.42 +0. 26 0.57 +0.05 0.18 +0.09 0.88 +0. 12
CFS 0.34 +0.04 0.53 +0.02 0.80+0.11 0.45 +0.09 1.15+0.25
CRV 0.16 +0. 05 0.65 +0. 25 0.68 +0.07 -0.22+£0.01 0.72 +0. 22
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2000 200Um 200 20U m ,
[38, 39]
20 2Uum <2Um [31]
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g kg
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12
Y=-0.123 8X*+2.506 7X-1.370 3
R=0.946 4
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Fig 4 Relationship betveen newvly accumulated SOC in bulk

il and increment of SDC in coarse fraction of aggregates
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OC ACCWM ULATION IN THREEM AJOR TY PESOF PADDY SO IL SUNDER
LONG-TERM AGRO-ECOSY STEM EXPERM ENTS FROM S UTH CH INA
. PHY SICAL PROTECTION IN SOL M ICRO-AGGREGATES

Zhou Pind  Song Guohan"*  Pan Genxing1T LiLianging Zhang Xuhui® L aoshengW u’
(1 Institute of Resources Ecosysten and Envirorment of Agriculture N anjing Agricultural University, Nanjing 210095, China)
(2 Jinan Tobacco M onopoly Administration, Jinan 250100, China)
(3 Deparment of Envirormental Sciences U niversity of California Riverside CA 92521, USA)

Abstract In this study, physical protection of il organic carbon (SOC) in particle size fractions of paddy wils
was investigated using cross-site study of top il samples fram three sitesof long tem il-agro-ecosystam experiments fram
South China. Undisturbed top il ssmples collected at0 15 an were used for size factions of micro-aggregates by low-en-
ergy ultra-onic digersion procedure. SOC content and its distribution in particle-size fractions under different fertilization
and cultivation treaimentswere analyzed to address the relationship betwveen SOC accumulation and physical protection of
aggregates The resultswere as follovs the distribution of particle-size fractions of three tested paddy ilswas dominated
by 200 20U m and 20 2M m fractions (22% 43% and 27% 44%), showing praminent micro-aggregation in these
paddy ils SOC content was higher in fractionsof 2 000 2000d m and <2 m than in the other fractions, while labile
organic carbon (LOC) content and LOC/S0C ration higher in the coarse fraction of 2 000 200 m only. The newly ac-
cumulated young SOC found its fate mainly in the coarse fraction of 2 000 200M m in active reponse 1o tillage and fertili-
zation treaiments Of the three studied paddy ils, SOC and LOC in the red-earth derived paddy il shoved most intense
reponse o fertilization treaiments, exerting a most praminent trend of SOC accumulation under well managanent prac-
tices Furthemore, dstatistic analysis indicated significant parabola relationship between SOC accumulation in bulk il and
in2 000 200M m coarse fraction. Therefore, it isinferred that accumulation of young SOC of top il may reach a saturar
tion controlled by the physical protection in the coarse particle-size fractions However, as shown by the calculation using
the curve obtained, the maximum protection cgpacity by the coarse micro-aggregates of the three tested paddy ils had not
yet realized, <till possessing obviously a potential of carbon sequestration. The higher potential in the red-earth derived
paddy il suggests that C sequestration had been mostly obvious in paddy ils fran South China egecially those in the
Red =il region. Physical protection in il aggregates and carbon sequestration of paddy il may al inwolve the binding
of physically protected SOC in aggregates and chamical stabilization of SOC in the paddy ils rich in iron oxy-hydrates

Key words C sequestration; Long-term experiment, M icro-aggregates Paddy ils Soil organic carbon



