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1 (g/kg, )

Table 1 Nutrient contents of organic manures (dry matter) used in the test

C N P K
265.0 36.5 23.0 52.0
386.0 32.4 10.2 39.9
(6]
1.2
2004 9 ( 1 )
0~15cm
1 mm
1.2.1 Six'%
[l 5.00 g
100 ml 1.78 g/em’
Nal 10 min (3500
r/min) 10 min
(LF) 3
60
5.0 g/L (HMP)
18h
250 pum 53 pm 250~2000 pm
53 ~250 pm (iPOM + sand)
60 ( iPOMc  iPOMY)
iPOMc iPOMf 100
(LF-C iPOMc-C
iPOM{L-C) (mSOC)
1.2.2 Magid (2]
[13] 1 mm
60% 24
3 550 g ( )
1000 ml 5 ml 0.8 mol/L NaOH
CO,
24
3 5 7 13 20 27 34 42
49 55 CO, NaOH
HCO; COy™ BaCl, 2
0.2mol/L  HCI
CO,

1.3

39
Excel 2003  SPSS 13.0
Origin 7.5
2
2.1
(2
245 g/kg 4.12 g/lkg 5.83 g/kg
39% 6.5% 9.2%
( CN )
5%
2
Table 2 Basic properties of test soils
C N C/N P K
(g/kg) (grkg) (g/kg) (gkg)
7.83b 0.82b 9.52 0.51 9.49
9.54¢ 1.03¢ 9.24 1.24 9.12
CK 6.16a 0.66a 9.38 0.51 9.33
2004 10
(P 0.05) (Duncan )
(LF-C)
(iPOMc-C) (iPOMF£-C)
(mSOC)
(TOC)  7%~10% 0.5%~1.5% 4%
~7% 76%~85% ( 2 3) (LF)
[14]
LF-C
[3]
LF-C
CK LF-C
99.3 380.0 525.1 mg/kg 1.4% 5.5%
7.6% TOC
[15]
LF-C TOC
9.7%  10.0%
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Table 3 Contents of organic carbon fractions in soils under different fertilizer treatments
LF-C* iPOMc-C iPOM{L-C mSOC
(mg/kg) (mg/kg) (mg/kg) (g/kg)
786.7+119.8 46.1 £2.2 361 £8.1 6.49 +0.35
931.8+454 148.5 £ 16.5 673.4+50.3 722+0.42
CK 506 +93.2 29.6+34 238.4+50.5 526+0.7
* LF-C 406.7 mg/kg
iPOMc-C  iPOMf-C mSOC 300 -
(mSOC) e K
[16] iPOMc  iPOMf ? DE
Six 17 g 200 |
Q
s
(iPOMc) 100 1
CK iPOMc-C
( 3
iPOMc-C 29.6 ~ 148.5 mg/kg (18] 0 ' ' ' ' ' '
(Oxisol) 0 10 20 30 40 50 60
(Mollisol) (Alfisol) ¢)
iPOMf  iPOMc 0
iPOMf Fig. 1 Cumulative CO, production during incubation
[17] Co,
iPOM{-C CK 0.99
2.8 1.5 Co [19]
CK 1~2 165.0~502.2 mg/kg
TOC  1.8% ~ 5.8%
LE-C iPOMc-C iPOMf-C (201
mSOC  TOC [21]
091 0.77 0.78 097 0.92 P 0.01 Co (CK)
22
Co CK
CO, Co 2 0.4
( 1) 56
CO,-C  112.9~286.4 mg/kg LF-C
TOC  1.7%~3.1%
CO, Co
C,= Cy(1-¢™)
Co C, k
t co, k 211
Ty = In2/k 4 k 0.0136 ~ 0.0181
384 ~ 514

4

/
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Table 4 Size, turnover and half-life of the biologically active organic carbon pool
Co Co/TOC k Tin R’
mg/kg g/kg d! d
25731 32.85 0.0152 46.17 0.9991
547.38 57.43 0.0136 51.41 0.9990
CK 179.97 29.20 0.0181 3841 0.9978
CK k
[21]
23
Co ( 5 C TN
221 TOC LF-C iPOMc-C iPOMf-C mSOC
(%) Cy/TOC  mSOC
0.38 0.28
TOC Co
TOC (]
5
Table 5 Correlation between size, turnover of the biologically active soil organic carbon pool and fractions of organic carbon,
physical and chemical properties
N C LF-C iPOMc-C iPOMf-C mSOC
(g/kg) (g/kg) (g/ke) (g/kg) (g/ke) (g/ke)
Cy (mg/kg) 0.937** 0.913** 0.942%* 0.995%* 0.984%** 0.817**
Co / TOC (%) 0.882%* 0.847** 0.915%* 0.978** 0.967** 0.728*
K (d") -0.878%* -0.865%** -0.945%* -0.896** -0.792%* -0.840%*
* P 0.05 ** P 00l =n 9
TOC LF-C Co
TOC TOC (iPOMc-C  iPOMf-C) mSOC Co
TOC
Co ( 6)
[23]
6
Table 6 Correlation between size of biologically active organic carbon pool and percentages of organic carbon fractions to TOC
LF/TOC(%) iPOMc-C/TOC(%) iPOMf-C/TOC(%) mSOC/TOC(%)

Cy (mg/kg) 0.730%* 0.993%* 0.948%* -0.930%**
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Relationship Between Biologically Active Organic Carbon Pool

and Carbon Fractions in Upland Soils Different in Fertilization

XU Jiang-bing, HE Yuan-qiu, LI Cheng-liang, LIU Xiao-li, JIANG Can-lan

( Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Fractions of organic carbon in upland soils different in fertilization were determined with a physical fractionation technique, and
samples of the soils were incubated in lab to observe dynamics of mineralization of organic carbon in the soil. Calculation of the biologically active
organic carbon pool was fitted with a first-order kinetic model. Results indicated that in soils different in fertilization, the content of organic carbon in
light fraction (LF-C), coarse intra-aggregate particulate organic matter (iPOMc-C), fine intra-aggregate particulate organic matter (iPOMf-C) and
mineral associated organic carbon (mSOC) accounted for 7% ~ 10%, 0.5% ~ 1.5%, 4% ~ 7% and 76% ~ 85%, respectively, of the total organic
carbon (TOC) in soils, and was significantly correlated with TOC. Barnyard manure (manure + NPK) increased the contents of carbon in all fractions,
more significantly than green manure (green manure + NPK) and CK (NPK). The dynamic of soil organic carbon mineralization under incubation
consisted with the first-order kinetic model. Both green manure and barnyard manure significantly increased the size of biologically active organic
carbon pool (Cy), and the latter showed a better effect, than the former, but had a lower turnover rate (k). The contents of organic carbon in all
fractions were significantly related to Cy at the 0.01 level, and so were the percentages of all the fractions to TOC, except LF-C .

Key words:  Fertilization, Red soil, Biologically active organic carbon pool, First-order kinetic model



