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(116°17'23"E  28°35'15"N) - (TK) HF-HCIO,4
18.1°C =10 C 6 480 °C - (AN)
1 537 mm 1 150 mm (AP) NaHCO; -
289 d 1950 h (AK) NH,OAc -
1986 H,S04-H,0,
9.39 g/kg
0.98 g/kg 60.3 mg/kg 0.62 g/kg [12]
5.6 mg/kg 11.36 g/kg 70.25 1.3.3
mg/kg pH 6.0 SOC, =C, xBD, xd x10 (1)
1.2 SOC;, (thm*) C,
7 @® (g/kg) d (m)
(CK) @ N ® (NPK) @ 02m BD, (g/em’®) 10
(HNPK) ® + (NPKM) ® (OM)
3 222 m? C —-C
_ =t 0
60 cm Sc = ¢ 2
_ _ Sc
13 1 (t/(hm*a)) ¢ (a)
(N 46.2%) (P,Os C, G
46.2%) (K0 60%) (g/kg)
SOC, —SOC
Ssoc =——+ : G)
(70%) (30%) t
SSOC
N ‘ (t/(hm*-a)) ¢ (a)
F1 MESHMAEEALENEEIENE
Table 1  Fertilizer inputs of drylands of red soil under SOC, SOC,
different treatments (t /hmZ)
(kg/hm?)
C._ =l (Y. +Y )xRxD_ +R. xY. |x
N P,0; K,0 input [ ( g s) y S s ] (4)
CK (l—W)chrop/IOOO
N 60 Cinput (kg/hmz) Yg
NPK 60 30 60 (kg/hm?) ¥, (kg/hm?®) R
HNPK 120 60 120 %) D,
NPKM 60 30 60 15 000 0 ~ 20 em
oM 15,000 (%) R (%) W Ceup
70.8% 340 g/kg %)
120 9.0  10.0 g/kg ’
(g/kg)
Manure. x(1-W)x A4
1.3 Cinput—M = < ( ) = (5)
1.3.1 11 1000 i
0~20cm 5 Cinput-M (kg/hm )
1 mm 0.25 mm Manurec (gkeg) W
(%) An
3 (kg/(hm’-a))
1.3.2 (SOC)
KzCI‘zO7-stO4 (TN) y=ax— b (6)
(TP) HF-HCIO, a (%) b
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(t/(hm*-a)) Br
Excel 2003 SPSS 16.0 _nf
Origin 8.1 ?9 " |
LSD (P<0.05) 34 i
& 10
5 L
2.1 H o
7 I | L | L | L | L | L | L |
1 (CK) 0 5 10 15 20 25 30
. IRIBAERR (a)
(NPKM) (OM) E1 Jsé,ﬁ.ﬁﬁﬁﬂﬂ?ﬁiﬁ%%iﬁﬁﬂﬁﬁé‘%’:’fﬂ:ﬁ%
Fig. 1 Changes of SOC contents in drylands of red soil under
(N) 27 long-term fertilization
(CK)
(NPK) (HNPK) 20 2.2
20 ~27 27 2 27 a CK
CK NPK HNPK N NPK  HNPK 4.63
27 17.4% 3.93 0.98  0.65t/hm’ NPKM  OM
19.0% 27 NPKM  OM 6.36 t/hm>  4.26 t/hm’
CK 51.5%  42.0%
27 226 gkg  1.53 g/kg CK 27a NPKM OM
0.08 g/(kga)  0.06 g/(kg-a) S71%  45.7%
NPKM NPKM  OM 27 a
024  0.16 t/(hm*-a)
F2 KHERERTOERMEINRESMTHIERE
Table 2 Pools and changes of SOC in drylands of red soil under long-term fertilization
(g/cm’) (t/hm?) (t/hm?) (t/(hm?*-a))
2012 1985 2012
CK 1.36 2551a 20.88 ¢ —4.63 -0.17
N 1.40 26.21a 2229¢ -3.93 -0.15
NPK 137 2579 a 24.81D —0.98 —0.04
HNPK 1.34 25.14a 24.49 b —0.65 -0.02
NPKM 1.41 26.44 a 3280 a 6.36 0.24
oM 1.39 26.16 a 3042 a 426 0.16
(P<0.05)
2.3
(3
( 2 y = —8.38+25.15x/(0.67+x) R’=
0.9017 P=0.0308 (2 ~ 10 t/(hm*a))
NPKM HNPK >OM NPK >N >CK 10 t/(hm*-a)
NPKM OM
CK 8.4 7.4
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6
15.62 t/(hm™-a) _ 04r
<
6 E 03 A
@x. s
N > I B
=5 NNPK E;t 0.2 x=1.84, =0
5 B HNPK 3
§ (M NPKM E;( 0.1F y=-0.158 + 0.086x
< 4 EEOM o8 R*=0.971 5, P<0.001
= A=
1 2 0.0p-----ereee
£ T 01}
= o
22" H
oy 02}
T'.E_.Y n 1 n : 1 n 1 1 1 n ]
L 0 1 2 3 4 5 6
A HLRAE A (t/(hm*a))
Ui P i 4 KEGRTIREHRENBEANS T RENREE
BEAAT WU TP T EREMEEXR

2 (IERMARERAALEGINHEBEAN
Fig. 2 Organic carbon inputs in drylands of red soil under different
fertilization treatments

16 -

14 -

¥R (¢/(hm™a))

4 -
20 I ) 3 4 5 6
PR (t/(hm*-a))
E3 KHERTOIEEMEINHEBEAS ERITFRTERN
HEXAR

Fig. 3 Relationship between corn yield and organic carbon input in
dryland of red soil under long-term fertilization

Fig. 4 Relationship between organic carbon input and changing rate
of SOC pool in dryland of red soil under long-term fertilization

2.4

4

y=-0.158
+ 0.086x (R*= 09715
P<0.001)
8.6%( )

1.84 t/(hm*a) 0
3

[13-14]
[15-18] +
(NPKM) (OM) 27
2.26 g/lkg  1.53 g/kg
0.08 g/(kga) 0.06 g/(kga) NPKM
(NPK) (HNPK)
OM [19-21]
NPKM
(
2)
27 (NPKM  OM)
6.36 tthm>  4.26 t/hm’
0.24 t/(hm”a) 0.16
t/(hm*-a) CK
(19.21] NPKM
CcO, N0
[22-25]
[26]
(R*=10901 7 P =
0.030 8)

15.62 t/(hm*a)
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8.6%
(271 (10.6%)

1.84 t/(hm*-a)

[28-29]

0.

1.84

(1]

(2]

(3]

(4]

(5]

(6]

[30-31]

27
0.06 ~ 0.08 g/(kg-a)
16 ~ 0.24 t/(hm*-a)

8.6%
t/(hm*a)
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Carbon Sequestration Efficiency Under Long-term Fertilization in
Dryland of Red Soil

LIU Kailou, YE Huicai, LI Daming, HUANG Qinghai*, YU Xichu, HU Zhihua, XU Xiaolin, HU Huiwen,
ZHOU Lijun, WANG Sailian

(National Engineering and Technology Research Center for Red Soil Improvement/Jiangxi Institute of Red Soil,
Nanchang 330046, China)

Abstract: Soil organic carbon (SOC) content is low in red soil, so the application of organic fertilizers is a better
fertilization pattern. A long-term experiment was conducted since 1986 in drylands of red soil with a double corn cropping system
under different fertilization regimes in Jinxian county of Jiangxi Province, subtropical China. The contents and pools of SOC
were analyzed and the relationship between SOC pools and carbon inputs were assessed. The results showed that organic
fertilizers increased the contents and pools of SOC, among 27 years, for NPKM (chemical and organic fertilizers) and OM
(organic fertilizer) treatments, the increasing rates of SOC contents and SOC pools were 0.08 g/(kg-a) and 0.06 g/(kg-a), 0.24
t/(hm*a) and 0.16 t/(hm*a), respectively. Compared with CK (control), SOC contents and SOC pools of NPKM and OM
increased by 51.5% and 42.0%, 57.1% and 45.7%, respectively. The relationship between C input amount and SOC pool fitted
well the linear equation (y = —0.158 + 0.086x, R* = 0.971 5, P < 0.001). Carbon sequestration efficiency was 8.6% in double corn
cropping system, and SOC pool reached balance when carbon input was 1.84 t/(hm*-a). Therefore, applying organic fertilizers can
improve SOC content and pool, which can provide references for fertilization management in red soil through carbon
sequestration efficiency and SOC balance.

Key words: Soil organic carbon; Red soil; Long-term fertilization; Organic carbon input; Fitted equation
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