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( / 331717)
1981 CK( ) N( ) NPK( )
NPK2(2 ) NPKM( ) (
) 30
CK N NPK NPK2 NPKM 30 18.95% 17.72% 23.36%
16.92% 32.68% CK NPK NPK2 NPKM 4.09% 4.03% 25.68%
(P<0.001) ro 0410
(P<0.001) r 0.452
0.559  0.487
S147.2
[1] 1
1.1
(116°20"24"E
28°15'30"N)
= 1537 mm 1100~ 1200 mm
17.7°C ~ 18.5°C a ) 4.6°C
(7 28.0°C ~ 29.8°C
25~30 m 50
[3]
A-P-W1-W2-G << - - 7 1981
pH 6.9 16.3 g/kg
G2l 1.49 g/kg 0.48 g/kg 10.39 g/kg

(6]

mg/kg
1.2

NPK(
NPKM(

(201203030 201003016)
(2011CB100501-S06)
* (lid_2005@126.com)

(1973—)

(NaHCO;-P) 4.15 mg/kg

(NH,0Ac-K) 80.52
(< 0.001 mm)24.1%

CK( ) N( )
)  NPK2(2 )
) 1
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( N 46.0%) 30 cm
( P 5.24%) ( K 49.79%) 20 cm 1981
3 46.67 m’ 2
*1 AREEEEXELE
Table 1 Amounts of fertilizer application in different treatments
(kg/hm?)
CK - -
N N: 90 N: 90
NPK N: 90, P,0Os: 45, K,0: 75 N: 90, P,Os: 45, K,0: 75
NPK2 N: 180, P,0s: 90, K,0: 150 N: 180, P,Os: 90, K,0O: 150
NKPM N: 90, P,Os: 45, K,0: 75 22500 N: 90, P,0s: 45, K,0: 75 122500
R2 KIERMELA981—2010 F)
Table 2 Rice varieties in 1981—2010
1981—1985 754 1998 -948 -3 2003—2004 -402 -99
1986—1990 73-07 -28 1999 2 -64 2004—2010 02 26
1991—1995 2106 -64 2000 -402 -63
1996—1997 2 R-4015 2001—2002 -402 -923
1.4
12 Excel 2003  SPSS 16.0
N P K Origin 7.5
( ) N P K
(g/kg) 40 1.1 3.5 NP K (gkg)
6.0 45 5.0 2
1.3 2.1
1.3.1
( 1) CK
0~ 30 6.81%
1.3.2 1981 NPK NPK2 NPKM
0~20cm 27 —o—N
5 e
24 —A— NPKM
1.3.3 K,Cr,07-H,S04 E;
i 214
B
1.3.4 E
HF-HCIO, - 9
HF-HCIO, -
15 1
HCI-NH,F 1 mol/L. NH,0Ac OT . . . ,

[7]

5 10 1|5 2|0 25 30
BRI (4F)
B 1 FEMEREET LRERETES

Fig. 1 Contents of soil organic carbon in different treatments
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4.09% 4.03%  25.68% 0~5 1.21% ~
1.80% 6~10 1.23% ~
2.63% 11~20 21 ~30
0.11% ~ 3.29% 0.49% ~
2.08%(NPK2 )
( 3) 0~5 5.54% 6~
0~5 11~20 0~30 10 0.97% 11~20
1.80% 21~30
CK N NPK 0.89%
NPK2 NPKM 30 0~30
18.95% 17.72% 23.36% 16.92% 20
32.68%
%*3 ARENERETLIERNRHTRAKAEE
Table 3 Coefficient variations (CV) and increases of soil organic carbon in different periods
() CK N NPK NPK2 NPKM
0~5 cv 0.05 0.06 0.05 0.06 0.10
(%) 1.21 0.78 1.78 1.80 5.54
(%) 2.15 3.56 9.99 10.24 27.53
6~ 10 cv 0.02 0.06 0.04 0.05 0.05
(%) -2.63 -1.23 -2.03 -1.65 —-0.97
(%) -5.94 -9.67 -8.82 -11.88 -5.79
11~20 cv 0.05 0.05 0.06 0.02 0.07
(%) 0.11 3.29 1.33 0.82 1.80
(%) 6.75 14.19 7.69 0.67 10.95
21~30 CvV 0.05 0.11 0.06 0.04 0.06
(%) 0.49 2.08 0.92 —0.04 —0.89
(%) 3.03 5.18 6.46 1.77 5.34
0~30 (6% 0.06 0.08 0.06 0.08 0.10
(%) 0.90 1.26 1.02 0.81 1.44
(%) 18.95 17.72 23.36 16.92 32.68
2.2
( 2
14 000
( 2 NPKM  NPK2
= 12 000
NPKM > NPK2 > NPK >N > CK %10000'
2 ﬁ 8000 1
15 40.7% ‘»é
547%  72.9% 30 52.8% = 60007
90.2%  96.4% 1~16 4000 =
26.5% 16 ~30 0 T . . . . . .
10 15 20 25 30
IR ()
2 FEERERETKEFENELES

Fig.2 Changes of grain yield in different treatments
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( (r=0.410 P<0.001)
3) ) 1 =788.66 + 415.42 x
O
1 4000 -
2.3

12000 -
G
E 1 0000 4
=
£ ) ®
-
ﬂﬂiﬂ 8000 -
B [} " JI — ()/)
we ESam o8 B y=788.66 +415.42x
% 60009 4 ey W F=0.410, n= 104, P <0.001

4000 - o ow ( 4

O T T T T T T
14 16 18 20 22 24 26 (P<O'001)
BT PR (2/kg)

F3 KEKETLIEENKRSKESFENXER

Fig. 3 Relationship between soil organic carbon and grain yield (P =3.864 0 066)

under 1
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Fig. 4 Relationship between soil organic carbon and soil nutrient in different treatments
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F4 KEERETLHERNROSTIERSRIETAE
Table 4 Regression equations in different treatments
r P
y=0.19x - 1.33 0.161 0.169
y=7.12x+49.31 0.452 <0.001
y=0.14x - 1.28 0.559 <0.001
y=9.38x—-142.22 0.487 <0.001
y=0.10x + 10.85 0.213 0.066
y=8.88x-92.15 0.399 3.864
1 g/kg
3 2 [17]
266 kg/hm~ Pan
Bi [18]
[8-9] Huang "
30 ( CK
)
4
20
20
CK
[10-11]
[12]
[13-14]
[15]
[11 Lou YS, Li ZP, Zhang TL. Carbon dioxide flux in a
subtropical agricultural soil of China[J]. Water, Air and
Soil Pollution, 2003, 149: 281-293
2] , , ) « I
? [J1. ,2011, 43(5): 681-687
! [3] Huang QR, Hu F, Huang S, Li HX, Yuan YH, Pan GX,
<
(P<0.001) Zhang WIJ. Effect of long-term fertilization on organic
carbon and nitrogen in a subtropical paddy soil[J].
Pedosphere, 2009, 19(6): 727-734
[4] b 9 b b 9
[J1. , 2008, 28(1): 353-360
(5] ) , , . .
[J1.
(P<0.001) [16] , 2009, 28(3): 606-611
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[6] , , , . [14] ) ) ) , .
1. ,2009, 28(3): 601-612 1.

[7] . M]. : , 2009, 46(2): 255-262
, 1999: 12-233 [15] , , , , )
[8] Huang S, Rui WY, Peng XX, Huang QR, Zhang WJ. (1.
Organic carbon fractions affected by long-term fertilization , 2008, 14(4): 806-809

in a subtropical paddy soil[J]. Nutrient Cycling in [16]
Agroecosystems, 2010, 86: 153-160
%] ’ ’ ’ ’ ’ ’ , 2009, 42(1): 154-161

’ ’ 0l 2011, 48(1): 125131 [17] Pan GX, Smith P, Pan WN. The role of soil organic matter

[10] Cai ZC, Qin SW. Dynamics of crop yields and soil organic

> s S , Li CS, Van Ranst E.
[J].

in maintaining the productivity and yield stability of cereals
in China[J]. Agriculture, Ecosystems & Environment, 2009,
129: 344-348

[18] Bi LD, Zhang B, Liu GR, Li ZZ, Liu YR, Ye C, Yu XC,
Lai T, Zhang JG, Yin JM, Liang Y. Long-term effects of
organic amendments on the rice yields for double rice

carbon in a long-term fertilization experiment in the
Huang-Huai-Hai Plain of China[J]. Geoderma, 2006, 136,
708-715

(11] , , ) , , ,

0], 2009, 46(6): 1 050-1 058 cropping systems in subtropical China[J]. Agriculture,
[12] ] Ecosystems and Environment, 2009, 129: 534-541
[1]. ,2004, 41(4): 618-623 [19] Huang S, Zhang WJ, Yu XC, Huang QR. Effects of
[13] , , ) long-term fertilization on corn productivity and its
[7]. , 2008, 17(5): sustainability in an Ultisol of Southern China Agriculture
2019-2 023 [J]. Ecosystems and Environment, 2010, 138: 44-50

Evolution and Influencing Factors of Soil Organic Carbon Under
Long-term Fertilization in Subtropical Paddy Field of China

YU Xi-chu, LI Da-ming*, LIU Kai-lou, HUANG Qing-hai,YE Hui-cai, XU Xiao-lin,
CHEN Ming, HU Hui-wen

(National Engineering and Technology Research Center for Red Soil Improvement, Scientific Observational and Experimental
Station of Arable Land Conservation in Jiangxi, Ministry of Agriculture, Research Institute of Red Soil of Jiangxi Province,
Jinxian, Jiangxi 331717, China)

Abstract: The evolution and influencing factors of soil organic carbon under long-term fertilization field experiment
carried out from 1981 were studied based on the measurement of soil organic carbon (SOC), rice yield and soil nutrients in
Poyang Lake Field Reddish Paddy Soil Pivotal Observational and Experimental Station of Agricultural Ministry. The treatments
included CK (no fertilizer), N (nitrogen fertilizer), NPK (combined nitrogen, phosphorus and potassium fertilizers), NPK2
(combination of high rate of nitrogen, phosphorus and potassium fertilizers) and NPKM (combination of nitrogen, phosphorus
and potassium fertilizers and organic manure). The results showed that: SOC contents increased after 30 a by 18.95%, 17.72%,
23.36%, 16.92% and 32.68% in CK, N, NPK, NPK2 and NPKM, respectively, and SOC contents of NPK, NPK2 and NPKM
increased by 4.09%, 4.03% and 25.68% compared to CK, respectively. SOC content was significant correlated (P<0.001) with
grain yield, the correlation coefficient () was 0.410, it indicated that the grain yield could be improved by increasing soil SOC.
SOC content was also significantly correlated (P<0.001) with alkali solution nitrogen, total phosphorus, available phosphorus,
were 0.452, 0.559 and 0.487, respectively; but was not significant correlated with total potassium in this study. It indicated that it
is wise way to combined use of nitrogen, phosphorus and potassium fertilizers and organic manure to improve soil organic carbon
quickly and largely in paddy field and should increase the input of potassium fertilizers in combination use of nitrogen,
phosphorus and potassium fertilizers and organic manure for maintaining soil fertility balance and ensure higher crop yields.

Key words: Paddy soil, Soil organic carbon, Soil nutrient, Long-term fertilization
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