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B ik s T L fL AT &b B8 2NPK 5 NPK A G, A5 4
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H, S0, 7K fiff 7 3145 00 35 4 A HLBR 4L 43 1 19 &5
KT T, 5 CK AL, BT 800 50 I8 06 28 43 1
) Fr B B AR b, HG b Ak AR b B P 4 43 TR I
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B AR L AT B 3 T A A IO s
B, 452 NPK + OM (3 e ¥ e, B % @ T
HABLH (p < 0.05,38 1) o BRK fiff ik Jir S5 e (%) 58
A HURR (TG MR 43 1A I 2Zf0 ) R 30 2R
T RS, RIRE, A AL S CK AH L, BR T
B ENE S, M B i A LB B B YA BT Hor
B BT OAE (10.27 g kg ') A NK(10.13 g kg™') |
NPK + OM (10.38 g kg ') 4% hn T 12.1% .
10. 6% 13.3% (p < 0.05), HCI 7K i 115 5| (1) e
JIE X 358 e sk A A A Bl 1) 2 e 5 HL, SO, K A %
PIEA —F, PRR 7 AR A5 0 T P B 5 U R S B
B A OC A IE R B4R 0.785(p < 0.05),
0.843(p < 0.01),
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Table 1  Effects of fertilization management on contents of total organic carbon, labile carbon and recalcitrant carbon (Mean = SD, g kg ') in soil

H,S0, 7K fi# H,SO,hydrolysis

HC1 7K f# HCI hydrolysis

s AT LI WAL 1 WAL I T P 4L 4y I 2. 53 G P41 53 e I 2153
Treatment Total organic carbon Labile Labile Total labile Recalcitrant Labile Recalcitrant
fraction [ fraction I fraction fraction fraction fraction
CK 17.48 £0.03d 6.91 £0.22cd 1.30 £0. 02e 8.21 £0.24cd 9.16 +0.28d 8.43 £0.67de 9.05 +0.67b
N 18.37 £0.36cd  7.31 +0.09bc 1.59 +£0. 05bc 8.90 +0. 10b 8.99 +£0.46d 9.42 +0. 12bed 8.96 £0.28b
P 18.06 +1.27d 6.83 +0.17d 1.53 £0. 13bed  8.36 +0. 31bed 9.45 +0. 42bed 8.65 £0.75cde 9.41 0. 68b
K 18.51 £0.58cd  6.40 +0. 26e 1.49 0. 10cd 7.89 +0.35d 10.27 +0.41ab 8.04 £0.85¢ 10. 47 £0. 87ab
NP 17.95 £0.56d 6.95 +0.25¢cd 1.63 0. 04bc 8.58 +£0.27be 9.32 +0.53cd 8.48 £0.81de 9.47 +1.37b
NK 20.07 £0. 38b 6.93 +£0. 10cd 1.67 £0. 02bc 8.60 +0. 08bc 10. 13 £0. 39abc 10. 62 +0. 55ab 9.44 +0.84b
NPK 19.31 £0.31bec  7.08 £0. 19bed  1.68 £0.21b 8.77 £0.39b 9.58 +0. 65abced 9.75 0. 59bc 9.56 0. 89b
2NPK 19.47 £0.97bc  7.40 +0. 34b 1.36 £0. 04de 8.77 +£0.38b 9.80 £0. 72abed 9.44 +£0.90bed 10. 04 +0. 40ab
NPK + OM  22.26 +0. 50a 8.59 £0.25a 1.99 £0. 08a 10.58 £0.30a 10.38 +0. 19a 10.97 +0. 16a 11.29 +0.49a

b <79 o R N 9507 B 45 22 53K B K OF (p < 0..05)
difference ( p < 0.05)
2.2 TERREEHE XS B YLK E 180G

A BB ) 5 P48 8 (Lle) AU T30 A HLaR 7
TS S LR A 2 A, R T RO 1 AR A 1 4
FESAHARL, A F H H,SO, KL a5 5 (B 1) . i
FEH it Xk Tle F1EE VA AL BK & & A9 52 i 2 B
ALY e #: 5 CK AH L, Bt &UIE A1 NPK + OM
AhEE Lle 4% W42 B T 5.32% M1 6.82% (p <
0.05) 5 Ifif 5 jifi ¥ JE 4b 3 A Llc %8 X5 BRBE AR T
8.10% (p < 0.05).

MWEEE > T 5 sy (o T Z
A1) B A9 2 75 15 1 2H 3 T 78 35 M A P B b Y Tt
Bk AT LUE Y, 5xF I CK AL, BR T 2 NPK 4 2%
Lo A1) i 2 B AR A, JHC At it AT Ach 4 34) &b 2 164 fm 7 9
oy W E(E2),

Note; Values with the different letters in the same column mean significant
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Fig. 1  Effects of fertilization management on labile index

(Lle) of soil organic carbon (H, SO, hydrolysis method)
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Fig. 3 Effects of fertilization management on recalcitrance

index (Rlc) of organic carbon (H,SO, hydrolysis method)
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EFFECTS OF FERTILIZATION ON LABILITY AND RECALCITRANCY
OF ORGANIC CARBON OF RED PADDY SOILS

Chen Xiaoyun' Guo Juhua' Liu Mangiang'® Jiao Jiaguo' Huang Qianru® Lai Tao® Li Huixin' Hu Feng'
(1 Soil Ecology Lab, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)
(2 Research Institute of Red Soil of Jiangxi Province, Jinxian, Jiangxi 331717, China)

Abstract Effects of fertilization for 22 years on labile and recalcitrant fractions of organic carbon of red paddy
soils were analyzed with two heated acid hydrolysis methods using H,SO, and HCI, respectively. The long-term
fertilization experiment was designed to have 9 treatments, i.e; (1) CK,(2) N,(3) P,(4) K,(5) NP,(6) NK,
(7) NPK,(8) 2NPK,and (9) NPK + OM. Results showed that the results of fractionation of organic carbon with
the two hydrolysis methods were highly correlated. Compared with CK, fertilization on the whole contributed to
accumulation of total organic carbon in paddy soil. The content of labile organic carbon increased in all the
treatments, except Treatment K. Labile index (LI.) of organic carbon significantly (p < 0.05) increased, in
Treatment N and Treatment NPK + OM, and especially in the latter. The content of recalcitrant organic carbon,
residual carbon from acid hydrolysis increased somewhat in all the treatments, except Treatment N, with Treatment
NPK + OM being the most significant (p <0.05) , while Recalcitrance index (RI, ), rose significantly in Treatment
K but fell significantly in Treatments N and NPK + OM (p <0.05). Obviously the contribution of N fertilizer and
organic manure to total organic contents is mainly embodied in increase in labile organic carbon. Therefore, the
findings imply that content and stability of organic carbon in red paddy soil can be manipulated by optimizing
fertilization practices, possibly through selecting appropriate organic amendments, reducing N fertilization and
enhancing K fertilization.

Key words Paddy soil; Soil organic carbon; Labile fraction; Recalcitrance; Acid hydrolysis method



