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(116°55'E  28°15'N) (NPKS)
17.6 C 1 795 mm 833.3 kg/hm®
1318 mm 261d 1990
9 8:7 1998
3 27 N 230kg P,0s68kg K,O 84kg
30 m’ 1998
50 cm 15 cm
pH4.5 (<1 pm) 380 g/kg 1.2
3.29 gkg 043 g/kg (P,0Os) 0.65 gkg 2010 12 ( ) 5
(K,0) 134 g/kg 5.6 mg/kg 105.9 mg/kg 0~15cm
90.2 mg/kg 2 mm
(CK) ©)
N) + (NC) (
(NP) (NPK) + )
(NPKC) (NK) +1/2 1
F1 TREIMEALE T IEEAIRUER
Table 1  Soil basic physiochemical properties under different fertilization treatments
pH (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
CK 530a 9.19¢ 0.89 cd 0.28 ¢ 13.19a 85.75b 334¢ 112.50 b
C 5.14 be 12.17 be 1.07 ab 0.40d 1292 a 101.68 ab 6.18 ¢ 81.67 be
N 5.19b 10.14 de 0.85d 0.27¢ 12.17 a 90.65 ab 2.99¢ 102.50 b
NC 5.00d 1342 a 1.21a 0.41d 12.70 a 111.48 a 6.02 cd 75.83 be
NP 5.14 be 11.72 be 1.11 ab 0.57b 12.77 a 106.58 ab 13.09 b 56.67 ¢
NPK 5.16b 11.84 be 1.05 abc 0.57b 13202 104.13 ab 13.01b 68.33 be
NPKC 5.13 be 12.63 ab 1.18 a 0.69 a 12.58 a 107.80 a 22.63 a 82.50 be
NK 521b 11.04 cd 0.97 bed 0.30e 1331 a 94.33 ab 3.59 de 175.83 a
NPKS 5.06 cd 11.66 be 1.14 ab 0.51¢c 12.64 a 107.80 a 11.76 b 80.83 be
(P <0.05)
1.3 2ml 1 mol/L BaCl, 2
-K,S0O, (HCl 0.15 mol/L)
[ 333 mmol/L CO,-C
[14]
-NaOH 3] 14 Qu
Ql()
60% 25 C 10 C
_ [16]
50g 500 ml R = ae"” R
5.0 ml 0.6 mol/L NaOH T a 0 C
10 ml b (7 Oio
1525 35°C Oro=¢'"
NaOH 1.5
1 3 5 7 14 21 28 35 SPSS 18.0
Pearson P < 0.05
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3
2 15°C C NC
2.1 CK  265%  36.7%
3 25°C NK
1 7d N CK (NP
NPK) (N NK)
7 32.9% (C NC NPKC)
47.6% 55.5%  51.6% (CK N NPK) 17.4% 172
30.5% 22.4%  22.4% (NPKS) 94% 35 C CK
NK
31.2%
40.1% NPKS CK 39.7%
CK 25 C
2.2 (Qw) 15°C 117.6% 35 °C 25 °C
CK 34.6% ( 2) 25 C CK
25 C 15 C I5°C
122.5% 35 C 25 C 32.7% ( 2) cK  35°¢C
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Fig.1 Dynamics of SOC mineralization at different temperatures under different fertilization treatments
F2 ARBELEEENHRRERTLEN Q&
Table 2 Cumulative amounts and Qo values of SOC mineralization under different fertilization treatments
(CO,-C, mg/kg) (%) O
15°C 25 °C 35°C 15°C 25°C 35°C
CK 88.98 b 200.60 ab 191.85¢ 0.97 ab 231a 2.09 a 1.31¢
C 112.57 ab 239.90 a 264.89 abc 1.08 a 1.93 ab 2.17 a 1.36 bc
86.46 b 187.30 be 201.17 be 0.99 ab 1.86 b 1.96 a 1.32¢
NC 121.68 a 240.84 a 348.08 a 0.82 ab 1.79b 2.59a 1.66 abc
NP 86.49 b 215.05 ab 255.79 abc 0.65b 1.71 be 2.17 a 1.57 abe
NPK 89.14 b 220.97 ab 321.06 ab 0.75 ab 1.83b 2.71 a 1.70 ab
NPKC 95.00 ab 229.95 ab 350.28 a 0.75 ab 1.82b 2.79 a 1.75a
NK 92.90 ab 148.03 ¢ 237.47 abc 0.85 ab 1.33 ¢ 2.15a 1.59 abce
NPKS 86.19b 219.37 ab 268.00 abc 0.74 ab 1.85b 230a 1.55 abce
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Oio

*z 4

TIRBVBRY LEM Q5 LIRELERAIEXM

Table 4 Correlation coefficients between cumulative amounts of SOC

mineralization, O, values and soil physiochemical properties

( 2 CK N
O 1.31 1.32 NPKC

O 1.75 O 1.36~1.70
2.3
( 3) CK N NK

(N NK) (NP NPK)

453% 15.7% 125.0%

8.1% (C NC NPKC)
(CK N NPK) 56.6%
22.5% 60.7%  26.0% CK 12

(NPKS)
103.5% 43.6% 46.3%  35.0%

x3 FRERAETEEHRSEINKRSE

Table 3 Contents of SOC fractions under different fertilization

O
15°C 25 °C 35°C

pH -0.452" -0.390" -0.466" ns
0.542" 0.448" 0.709" 0.459
0.527" 0.421" 0.663" 0.431°
ns 0.385" 0.552" 0.510™

ns ns ns ns
0.435" ns 0.6317 0.445"
ns ns 0.402" 0.405"

ns -0.594" -0.472" ns

*okk P<0.05  P<0.01

ns

x5 TRANKRT ULERN Q5TRKS
Bl EE XM

Table 5 Correlation coefficients between cumulative amounts of

SOC mineralization, O, values and SOC fractions

treatments
(mg/kg) (g/kg) (g/kg) (g/kg)
CK 186.18 d 1.88 d 0.54 be 2.06b
C 361.23 ab 2.57 be 0.73 abc 2.49 ab
N 242.00 cd 2.31c 0.50 be 2.14b
NC 413.50 a 2.70 abc 1.22a 3.09a
NP 381.50 a 2.88 ab 0.85 abc 2.43 ab
NPK 402.26 a 2.67 abc 0.98 ab 2.28b
NPKC 422.61 a 3.04a 1.01 ab 2.57 ab
NK 302.74 be 2.50 be 0.35¢ 2.22b
NPKS 37893 a 2.70 abc 0.79 abc 2.78 ab
2.4
( 4
pH
25°C 35°C
O
( 5 15C
25 C 35 C

QIO

15°C 25°C 35°C
ns 0.394" 0.625™  0.504"
ns ns 0.427 0.467"
ns 04737 0.626" 0.456"
ns 0.430" 0.594™ ns

3
CO,
CO,
[4, 6-7]

U8 Rustad M9

[20] (25 °C)

(30 C)
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Mineralization Characteristics of Soil Organic Carbon at Different
Temperatures in Red Paddy Soil Under Long-term Fertilizations

CHEN Xiaofen', WU Meng', JIANG Chunyu', LIU Ming'?, LI Zhongpei'**

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Red paddy soils under different fertilization treatments were incubated at 15 ‘C, 25 °C and 35 C, and then the
effects of temperature and long-term fertilization on soil organic carbon (SOC) mineralization, and the relationships between SOC
mineralization and soil physiochemical properties as well as SOC fractions were studied. The results indicated that the
mineralization rate of SOC decreased rapidly during the early stage of incubation (0—7 d), then decreased gradually and reached a
stable state finally. The mineralization rate, cumulative mineralization, and mineralization ratio of SOC all increased with
temperature. The applications of phosphate fertilizer and organic manure both increased cumulative mineralization of SOC. The
temperature sensitivity of SOC mineralization (Q,o) was 1.31-1.75 under different fertilization treatments. Fertilizations increased
Q1o values compared with the no fertilization treatment. Q¢ values were positively correlated with SOC, total and available
nitrogen and phosphate, microbial biomass carbon, easily oxidized organic carbon, and humic acid carbon. The cumulative
amounts of SOC mineralization was negatively correlated with soil pH, but positively correlated with SOC and total nitrogen at
the three temperatures. At 25°C and 35°C, the cumulative amounts of SOC mineralization had positive correlations with soil
microbial biomass carbon, humic acid carbon and fulvic acid carbon.

Key words: Temperature; Long-term fertilization; Red paddy soil; Soil organic carbon (SOC) mineralization
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