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E 28°15'N)
18.1 C 1 727 mm
” 1981
(0 ~20 cm) 16.3 g/kg
1.6 g/kg 0.48 g/kg 104 g/kg pH
6.9
1.2
4
(CK) (NPK) 2 (NPK2)
(NPKOM) 3
46.67 m*
NPK
N 90.0 kg/hm* P 45.0 kg/hm?
K 75.0 kg/hm*> NPK2 NPK
2 NPKOM 22 500 kg/hm?
NPK
1.3
2015 10 0~20cm
3
8 mm
0.15 mm
(Vario MAX Elementar
) (SOC) (TN)
20 g 8 mm
10 min
(2 025 0.053 mm)
30 r/min 4 cm
10 min
105 C
<0.053 mm
MwD!!!
MWD = ihl—w’x m,
i=1
n 7 i (mm)
ri i-1 (mm) m; i
(%) 3

(7 20.00g 500 ml
60% 25°C
5d 5 ml 0.25 mol/L
NaOH
1 3 5 7 14 21 28
5ml
0.25 mol/L. NaOH
35d 3
NaOH 150 ml
1 ml 1 mol/L BaCl, 2

0.125 mol/L CO,

35d SOC
Waring

[12] 10.00 g

2 mm 20 ml

10 ml

25°C 3

1 7 14 21 28
90 ml
40 min

20mol/L KCl 150 r/min

28d N
1.5
SPSS 19.0

(One-way ANOVA) LSD
0.05 Pearson
Origin 19.0

2

2.1
(NPKOM)

(SOC) (TN)

NPK2) CK

(NPK
NPK NPK2 CK
C/N 8.18 ~ 8.59

NPKOM>NPK2>NPK>CK CK
NPK NPK2 NPKOM

92% 11.1% 19.8% 13.0% 25.6%
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3
110.8% NPKOM (Cass)
. L — — 589 /k CK NPK NPK2
£1 FEMELEHRENE. A28, BEL, B mene )
A LT (Cars/ SOC) RO LA L. FE (N 2/ TN) 42.7% 32.8% 21.3%
Table I SOC, TN, C:N, and mineralization rates of C and N under
different fertilization treatments 700
—O—CK
Yol® TN C/N Cass/ Nazs/ 600 —— NPK
(gkg)  (g/kg) SoC TN el — NPK2
CK 209b 255b  8.18a  207b  7.53c g)sm) —+— NPKOM
NPK 203b  245b  829a  226ab  8.51bc ﬂxj 400
NPK2 ~ 212b  246b  859a  230ab  9.46b = 300
NPKOM  24.8a 292a 850a  248a 1587a %
5 200
P<0.05 ¥
100} /43
0 5 10 15 20 25 30 35 40
2.2 REFRREL (d)
2 AEMEEAE T IET LR ERS
(P<0.05)( 1) Fig. 2 Cumulative mineralized C under different fertilization
treatments
20 mg/(kg-d) 2.07% ~ 2.48%( 1) NPKOM>
(35 d) 10 mg/(kg-d) NPK2>NPK>CK NPKOM NPK2 NPK
NPKOM ! CK 78% 97%  19.8%
3
2.3
(P<0.05)(  3)
NPK CK

A {384 (mg/(kg-d))

0 5 10 15 20 25 30 35 40
B IR IH (d)

( 3 + )
1 A RERLIE T IES IR LiERER

Fig. 1 Mineralization rates of SOC under different
fertilization treatments

(P<0.05)(  2)
NPKOM>NPK2>NPK>CK

(P<0.05)( 1 )
NPK2) CK

(NPK

NPKOM  NPK2

NPK CK (P<0.05) NPKOM
NPK2 NPKOM
19.5 mg/(kg-d)
(P<0.05) NPK2 3.9 mg/(kg-d)
NPK CK NPKOM
3.7 mg/(kg-d)
(P<0.05)( 4),
( 4
CK
(P<0.05)( 7 ) 28
307.50 mg/kg CK 110.0% NPK2
CK 29.4% (P<0.05)
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251 350 -
—-O—-CK O
—/\—NPK 300+ —— NPK
= 207 ——NPK2 I~ -~ NPK2
E ——NPKOM < 950L —NPKOM
> 15} £
£ = 2001
;ég_ ~
10t = 150}
g 10 35 _
k =
5 | & 100}
50-
0 s 10 15 20 25 30 0 5 10 15 20 25 30
HEFRRHL () HEFRKEL ()
3 ATREMAIETIERT LIRER 4 AEMEEAEHIEN LR RERE

Fig.3 Mineralization rates of N under different fertilization treatments

Fig.4 Cumulative mineralized N under different fertilization

treatments
1 NPK CK
28 d 7.53% ~ 15.87% (2 0.25 ~2 mm
(D NPKOM>NPK2>NPK>CK 43.5% ~ 46.7% <0.053 mm
NPKOM NPK2 NPK CK 4.7% ~ 6.1% NPKOM
67.8% 86.5%  110.8%(P<0.05) NPK2 (>2mm  0.25 ~ 2 mm)
NPK CK CK NPK NPK2 9.8% 14.9%
(P<0.05) NPK  CK 14.2% NPK
<0.25 mm CK NPK2 NPKOM
10.6% 1.5% 42.1% CK
2.4 (NPK NPK2)MWD 17.1%
15.5% NPKOM 19.4%
#2 ATREIFEARALIE L IR K2 1% H R AR 2 Fo HF4E
Table 2 Aggregate size distributions under different fertilization treatments
(%) MWD
>2 mm 0.25 ~2 mm 0.053 ~0.25 mm <0.053 mm
CK 262+9.8a 435+3.7a 244+62a 58+1.0a 129+04a
NPK 199+12.0a 46.7+32a 276+79a 58+1.0a 1.07+05a
NPK2 206+113a 464+2.0a 26.8+7.8a 61+1.7a 1.09+04a
NPKOM 320+222a 445+ 135a 18.8+7.1a 47+19a 1.54+08a
25 #3 tEBEAROTUBSENE. 2ANDAE
RIZEMRIE R
Table 3  Correlation coefficients between cumulative
( 3) mineralized C, N and SOC, TN and MWD
(Cass Nas) (S0C) (TN) Soc¢ ™ Coss Nazg MWD
(P<0.05) SOC 1
TN 0.96™ 1
(MWD) SOC TN Cos 0917 0.87° !
Nazs 0.85" 0.74" 0.89° 1
MWD 0.01 —-0.11 -0.12 0.29 1
3 n=12 * P<0.05 **
P<0.01
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Effects of Long-term Fertilization on Paddy Soil Carbon and
Nitrogen Mineralization and Aggregates Stability

LIYi'? LIU Lingling’, FANG Huan™*, LI Daming’, LIU Kailou’,
PENG Xinhua®, PENG Xianlong', ZHOU Hu*"

(1 College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2 State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 School of
Resources and Environmental Science, Hunan Agricultural University, Changsha 410128, China; 4 University of Chinese
Academy of Sciences, Beijing 100049, China; 5 National Engineering and Technology Research Center for Red Soil
Improvement, Jiangxi Institute of Red Soil, Nanchang 331717, China)

Abstract: Mineralization of soil organic carbon (SOC) and nitrogen (N) plays an important role in maintaining soil quality
and providing nutrients for crop growth. However, the response of carbon (C) and N mineralization to fertilization strategies and
their relationship with soil structure are not clear. In this study, the effects of different fertilization strategies on the mineralization
of SOC and N of a paddy soil were analyzed based on a long-term field experiment. The relationship between carbon (C) and N
mineralization and the water stability of soil aggregates was also studied. The field experiment had 4 fertilization treatments: no
fertilizer (CK), chemical fertilizer (NPK), double chemical fertilizer (NPK2) and chemical fertilizer plus organic manure
(NPKOM). Results showed that NPKOM treatment significantly increased SOC and total nitrogen (TN) contents compared to CK;
however, no significant difference was found between the treatments of chemical fertilizers (NPK2 and NPK) and CK treatments.
The mineralization rates, cumulative mineralization and mineralization ratio of SOC all showed the same trend as
NPKOM>NPK2>NPK>CK, where NPKOM treatment was significantly higher than other treatments while there was no
significant difference among NPK2, NPK and CK treatments. The mineralization rates, cumulative mineralization, and N
mineralization ratio showed the same trends as SOC. Compared with CK treatment, NPKOM, NPK2 and NPK treatments
increased N cumulative mineralization by 110.0%, 29.4% and 8.8% respectively, and increased N mineralization rate by 110.8%,
25.6% and 13% respectively. Compared to CK treatment, the mean weight diameter (MWD) of water-stable aggregates of NPK2
and NPK treatments decreased by 17.1% and 15.5%, respectively, while NPKOM treatment increased MWD by 19.4%.
Correlation analysis shows that the mineralization of SOC and N mainly depended on SOC and N content, and was not correlated
with the water stability of soil aggregates. Future research should focus on the effect of soil pore structure on the turnover of SOC
and N.

Key words: Paddy soil; Carbon and Nitrogen mineralization; Aggregate water stability
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