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Table 1  General information and soil types of the soil sampling sites
HEgRS A REF W ALY R KA Rtz &<y KGR
Cultivation
D Location Parent material ~ Gradients/° Land use o Groundwater table/m Soil type Water type
RC10 e EHEREA R <6 e 0 >3.0 A ENE 7
RCI11 e g+ <6 MK 41100 >2.0 BREBKBEAN L bk
RCI12 kBt EHERRAR: R <6 ME-KFE - 100~300 >2.0 BRRAKFEA AL HbRAKAY
RCI3 HEE EHIEAFAR: <6 WR-KAE 24300 >1.5 BREOKBEA L bk
CX01 R FEY/REi= ENR A <3 A BT 0 1.4 TR L
CX02 BE AR TR <3 R 2 50 1.0 fEAKPALE  RAKE
CX03 BE ORISR <3 R 24 300 1.1 fEKBEA L Rk
CX04 IR FEY/REi= ENRA <3 R 5700 1.0 BBk L RKE
CX05 BE ARV AR TR <3 B 241000 0.9 BRERIKABEN A £ Rk A
A0 Hril AR <3 Tt 0 0.2 WHME -
Al Hrll Y <3 XA 2y 30 0.2 N SKIAR Hb Ak A
A2 Hril R <3 P&y 2y 50 0.5 IKBFAIE Hb T K 2
A3 Hril ALy <3 W #5200 0.8 T KBEAR L R
Bl T WAHTLRY) <3 THEENE 0 0.25 EFEEFL
B2 T ARG <3 INFZ KA 45 0.25 EHEE L Hb T K B
B3 A WIAHITTRR <3 INFZ K AE 2520 0.65 HEE L R KR
B4 I WIARTTAR <3 INFE K AE 2y 50 0.8 TR B KB £ Rk A

He 1) B2 AT B AR, AUt B, BRIRESMEFF AL H Note: 1) Straw, except stubble, is not returned to the field

and mostly used as fuel in cooking, or feed or burnt in-situ
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AERRZY 100 a MZKBEACH 2 5EIE M, BHE

JZ SOC Fa g, (HAUCZ IR &,
Bt HERAEBR 1934 0, SOC 7EALE )2 2 T A 4 B
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Z AR Al SR RE R SOC RTLAZERN RS
30 a PRI —A~ A S A AE (209 gkg '), Z
Jo MR KA W T, KA 28 R K B EE AN
KA, BHEZE SOC XA FFE. ERITH (Hb

http: //pedologica. issas. ac. cn



6 1

TR KB AR AT BB AN 42 Z0 7K 3RO FIREAE I 8] B o )

HHLERSOC /(g-kg™)

Q0 10 2 30 0 10 20 300 10 2 30 0 40 80 120
T l/o 1 /D 1 /Q[/ 1 T T 1
/ 7 o L] | o
o o (1
40 [l / 40+ 40r \
/10 J YA
80 U) 80 : 80 / \
j 2 AN i )
/o " /
120L 120L© 120L 120
4% Total N /(g'kg™)
0 1 2 3 4 0 1

, 0

2 3 4 0 1 2

LI S T 1 |O x T I- o7 o -
/%/o/o/ d\z/o// /ﬁff L\‘" ///
g .‘/: e ]
= 40| /" 40L i 40 | /K 40 </
g | /)7 Y
S 1 | /
i / |
Eé*égo"r 80 | ﬁ\ 80—/3 80 [
120L 120l o ol 120L
A HLC/N
00 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
! D) /m
X0 \
40 401 \ \ 40} T !
o] b
/ \ !

80 F —.~CX01 80F_-._BI19 80F . &t
- CX02 IR S ) \o
~oCX05 | -CB3 ><- TA3
o CX04 B4 _ - A%

120 - o 120L 120L

B ASTRIZK G IREE KB g - s 6] Py 57 g 2L ) T A1

Fig. 1 C and N distributions in Hydragric Anthrosol profiles relative to chronosequence and water regime
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Fig. 2 Evolution characteristics of SOCD and TND ( 0~100 cm ) in Hydragric Anthrosols relative to water regime
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Fig. 3 Statistics of SOC content in the plow layer relative to water
regime ( data cited from reference [33])
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Objective

Though carbon sequenstration of agricultural soils is one of the focuses of current

concern, little has been reported on how soil carbon and nitrogen varies dynamically in Hydragric Anthrosols

different in water regime and cultivation age.

Method

Taking advantage of the long-term paddy cultivation
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history in China, four types of Hydragric Anthrosols along the chronosequence from a dozen years to a thousand
years, were specified in Jinxian of Jiangxi (Jinxian sequence), Cixi of Zhejiang (Cixi sequence), Zhongshan of
Guangdong (Zhongshan sequence) and Baoying of Jiangsu (Baoying sequence) for exploration of how organic
carbon (SOC) and total N (TN) in the soils responds to changes in water regime and cultivation history. Result Soil
organic carbon accumulation was mainly affected by water regime and content of soil organic carbon. For the Jinxian
sequence (surface water type), soil organic carbon accumulated mainly in the anthrostagnic epipedon within the first
100 years of rice cultivation and then in subsoil with cultivation going on. For the Cixi sequence (well-drained water
type), soil organic carbon accumulated only in the anthrostagnic epipedon and reached to the point of saturation
within the first 50 years of rice cultivation. For the Zhongshan sequence (ground water & well-drained type), soil
organic carbon reached to the point of saturation within the first 30 years of rice cultivation and then slightly
decreased in content with cultivation going on as the groundwater table lowered. In contrast, for the Baoying
sequence (also ground water & well-drained type), soil organic carbon was relatively stable in content within the first
5 years of rice cultivation and then significantly decreased with the groundwater table within the following 15 years.
All the four types of Hydragric Anthrosols tended to be similar in carbon/nitrogen ratio in the cultivated horizon with
paddy cultivation going on for long and had similar carbon-nitrogen coupling balance in highly mellowed plow
layers of the Hydragric Anthrosols. The paddy soils of the Jinxian sequence could be deemed as a stable organic
carbon sink within 300 years though their carbon sequestration rates tended to be low. For instance, SOCD of the
soils increased on average by 3 g'm >-a ' only. Following the current normal management and utilization levels, the
paddy soils of the Cixi, Zhongshan and Baoying sequences would have their soil carbon pools saturated up to a level
compatible tto their water regimes within 15~50 years, thus keeping SOC in a relatively stable balance. In soils
relatively high in ground water table, high yield oriented practices, such as drainage, could lower the ground water
table, which could lead to rapid depletion of soil organic carbon. Conclusion Evolution of the soil organic carbon
pool in and carbon sequestration capacity of Hydragric Anthrosols are highly subject to the impacts of water regime
and initial organic carbon content in the soil. It is, therefore, essential to pay enough attention to adoption of certain
high-yield oriented agricultural practices and agricultural policies that may cause changes in water regime and their
impacts on the soil organic carbon pool in paddy fields. The Jingxian, Zhongshan and Baoying sequences of
Hydragric Anthrosols are basically consistent in evolution characteristics of TN and SOC. Hydragric Anthrosols of
the Cixi sequence contain relatively more inorganic N and differ quite sharply from the others in evolution
characteristics of TN and SOC. So adequate attention should be paid to evaluation of impacts of excessive
accumulation or depletion of N in Hydragric Anthrosols that are high in inorganic N content on long-term rice
cultivation.

Key words Hydragric Anthrosols; Water type; Soil organic carbon; C/N ratio; Soil organic carbon density
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