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Characteristics and Regional Differences of Soil Organic Carbon
Density in Farmland Under Different Land Use Patterns in China

XU Quan, RUI Wen-yi, HE Hang, WU Feng, LUO Hong, BIAN Xin-min, ZHANG Wei-jian

(College of Agronomy, Nangjing Agricultural University, Nangjing 210095)

Abstract: [ Objective] Study on regiona characteristics of soil organic carbon (SOC) density in farmland will not only greatly
contribute to technique researches for soil productivity improvement, but also give evidences of technique selection and policy
making for carbon sequestration in soils. [ Method] Based on the second national soil survey of China, the situation of SOC density
in the plow layer of farmland was analyzed under different land use patterns. [Result] SOC density in the plow layer was about 3.15
kg:m in average which ranged from 0.81 kg-m? to 12.68 kg-m™ The highest density was found in the southeast region with an
average of 3.63 kg:m?, while the lowest occurred in the northwest region with an average of 3.00 kg-m™. The variation coefficient of
SOC density in the plow layer of farmland was 57%, which was 35 percentages lower than that of non-farmland soils. Compared to
SOC density in the dry land, SOC density in paddy soils was 13 percentages higher with a lower variation coefficient between
different regions. In addition, the relationships between the climatic factors (annual average temperature and annual precipitation)
and SOC density were lower in farmland than those in non-farmland soils, as well as in paddy soils than those in dry land of
farmland. [ Conclusion] These results suggest that anthropogenic disturbances have great impacts on SOC density in farmland soils,
especially in paddy soils, indicating a high control potential of SOC density.

Key words: Land use pattern; Organic carbon density; Carbon sequestration; Regional difference; Global change

0 2= rﬁ%#mﬁ%%%ﬂt%ﬁﬂ%%khcqiﬁ%
= PEAIETREN,  ANTA] A AR AR A LA
URBEFUIO RS Y R LU AT BERT AR KU AR T B2 ik Mo B A BRER 555 1)

AU B 3LV IS, T BB B H AR, TR AT S U R AR ek

i HHA: 2006-06-13; %% HHEA: 2006-09-29

EETH: KX AKRFEIEESTH (30571094), EFEREIHSTH (2004BA520A14), #H # NCET-050492 1 H il s A k2% SRT 1 H %5 i

EERBN: U (1966-), W, VLHm@A, HAEIUE, BT R BZE S S IR . BilfEE Tk B (1966-), YL EN, ¥, W
7 AR AE S SRS . Tel: 025-84399003; E-mail: zwj@njau.edu.cn



2506 H A 39 %

sz B [ bk 2 A, — BN, ARLA 2l
T AT YRS R, AP E A R G KA E AR
(F Tk AR T2k B 2002471, (E3F KRS AR AR
B, EIAT AR A IR LR T, A A
YA 1 I RAR S 2 1 K< COMA, B Sz B - 985k
WA B B . BRAT R TCUE R, AR GE S 1 A PR
VB, F4FE P T A LR 56 AN E e ast®, A,
SRt A R e B2 1 KA CO, AT 2I1%
E R R AT, CRFAWFFTHERE Y 4R Tl
AR R FH I DR, A T S S A A
BENXIR S e, EAR RS, B
7 T SFE A U IS 3 3 RN b X AR I AR AT 5 /T
o P IV Ay S, B S [ — XSl [ A A
ORISR IR 2 b A CAHE
FEIPIN LY AR E P AN 2058 20 o [ 3 28
TR BRI ek 2 kAT T RO, (AT
AN A3 TR AS R 75 3T AR - S LR 2
J3E M0 X 358 2 SR A RO AN 2202 o [ Al - 383
2, R RO B 2R, TR
SePEE . Rk, AR A I A LRV X SR A
e JE I E S LA S ) 8 ] PR AN R R
FH 5 30 A R A B2 3 W L0 3 5 0 X S A
004 v ] A - SRRSO 1 DX 3 D A A e R
RIEBEMEBCR iRt S% .
1 #RIERZE
1.1 HERIRE

2 A v [ TR RS SRR U B A B Ik A
KE, Bk, AR X B R S 338 ) T Ao 1
Pt B s . O (P EERE) (1~6
Mt DO A Rl T R, T R b e
HOERATE . ArerERE. L2k LEEE. GHUR
i P A BRI BRI . — LT,
AP B B B E A MU, B2
AU 2 SRR B B S 6] A B R B I i
DRI, ASHIF 9 2 A A - 335 T T ic 3% 119 7K FE R 5
PHZ 3905 8, MR 3REL 942 /> 1+ 3% &% 525 4N K
FH - i
1.2 BHKREEITE

— RO R T LR R B el IR B =
A Chife>2mm) EEMAEILFEYOER, T8
T P9 2 BARE T D K TR Py 33 BB 2 B B A X
QD‘F[15,16]:

C=C;B(1-020m)Vm (D

Hr, CRIEIE, 6 &RiA2>2 mm KR4
SR, B ARE (tm® , CRAIKEE, 7,
o~ i

H 3 LR KO A LS =11 55%~
65%, DRI [l e _F SR ] 58Y%fE Ayt 2 it st 22 4517,
A SCAEAT HUTEE A A A DL B R F XA
R 54, B EESE AT R EHZ >2 mm
MIRRA AR B, BB 20 b [E A0l IR T
KD IRHE R, BEZ T RAE>2 mm FIRRA A
B BETRASIRA, AL BIE AT 4t AR
(L, AT R TSGR 5 5
AR

C,=0.58H.B.0,X 0.1 (2

Hor, Cu 2% i LRSS (kgm®)
HAES i LR EEEE (em) , B &% i LA HHR
i (gom®) , 0% i LR TEAIRESE (% .

PR R g A s b, el T O A A A
Bz, Pk, AR Wu H BIR LT ok
AN LA S, FENRE W

B;=-0.1229In 0+1.2091 0,<6%

B, =1.3774e 094130 0,=6%

o T S SR A P T B B — A DA
TR R B AL S - 3 P I A WU, M
D) Al B St ) RS A AR A 1 A
i A (2) AARANIITT 82K kAP LK
B Cye (kg-m'z) (RN W

Cu =122 (3

2 HZHRE5SH
2.1 TIEBHBREESFE

o AR 45 32 B AT 45 S T SFIAR Y (1) 133
AW, HTRIECR, WIIEPE AL
WIERGN (F D o A HHEWRERS T AL
B AR 0T s, R AR B 2 3 WL 2%
/T 0.81~12.68 kg-m?, “F-¥5k 3.15 kgm?, AHHR
$oh 57%, L2y 8091 - HE WV KB 2 A WL 2 AR
T 4.31 kgm?, RIEMmAMI. xR -
RA T PR TIPSR I, R0 F)
FIfE UL BEE - HE WU 5 P340k 4.62 kgm?, A%



121 F

SR ANEPRIT D AT b AR A BB S PR R A M DX Jel e

2507

LIk 0.05~24.86 kg-m?, 255 Rk F] 92%. 11
HUBS 3 FE BRI A 1 118 22 0 36 A sl Ak 11 1 338 0
HKUL LK g e E i) 2k e gy 5. —2y)E -
623/ D QT S (i e s W s 2 (T (3 K S ED =R
RHUNEARIOA WU o A UBR 3 1 A v 1) 1 33
A F R TR SRS RN R L. O

e o w3 I N YR DA =R S EA R TR WD
AT R b D PR B 4 AR T ACIRZS R (3l 2% A
PS5 o 5 X R D R L R A L L
AT RE S % 2R A SR R BRI AT LR
WAL AT G .

2.2 TRANBREEMNXEES

Fz1 PEKBHBELIEENREE

Table1l Soil organic carbon (SOC) density in the plow layer of farmland in China

12k I +2% HHUE

Soil type SOC density (kg-m?) Soil type SOC density (kg-m?)

W5 F73E Dark brown soil 4.01 YRR Grey-cinnamon soil 4.85

H¥% + Bajing soil 5.20 3 S Grey desert soil 1.86

]+ Meadow soil 374 MAFRE L Grey-brown desert soil 334

i Felty soil 429 i+ Volcanic soil 1.30

i+ Fluvo-aquic soil 175 At Cold calcic sail 3.42

414 Latosolic red soil 479 i1 Cold brown calcic soil 2.96

HH+ Skeletal soil 158 B4 - Castanozem 3.43

Kb+ Aeolian sandy soil 142 PR Castano-cinnamon soil 1.98

HEWE L Irrigation-desert soil 373 e # 1 Shruby meadow soil 1.78

HEW 1 Irrigation-silting soil 2.20 Pt Peat soil 6.73

FEPR + Frigid desert soil 371 WM+ Shaiang black soil 1.70

#1  Cinnamon soil 2.09 b ®i 4+ Mountain meadow soil 7.13

45+ Chernozem 5.24 KL Limestone soil 4.01

2y + Heilu soil 192 KHE T Paddy soil 321

®4 Black soil 5.14 Bt Alluvial soil 241

i+ Dark felty soil 5.55 et £ Dry red soil 2.07

23 Red soil 3.19 HE+L Bog soil 5.64

2If5 1+ Red clay soil 152 Tk 41 4% Latosol 3.19

1 Yellow-cinnamon soil 1.85 Kot Purple soil 2.38

W4h 1 Loessa soil 1.25 R 1 Brown calcic soil 2.56

i Yellow soil 7.21 it Brown desert soil 2.44

HiE Y ellow-brown soil 454 it Brown soil 253
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Fig. 1 Soil organic carbon density in the plow layer of

farmland under different areas (means= SE)
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Fig. 2 Soil organic carbon density in the plow layer of

farmland under different land use (means=+ SE)
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Table 2 Partial correlation coefficients between precipitation, temperature and soil organic carbon density in topsoil (20 cm) of

farmland and non-farmland in different areas

ESNS A 5 Ak b (R i) | IR
Factor Land use pattern Northeast North Northwest Southwest South East
RS A Farmland -0.62** -0.48** -0.30** -0.30** -0.21** -0.07
Annual average temperature JEA I Non-farmland -0.33** -0.61** -0.44** -0.58** -0.36** -0.34%*
R A H Farmland 0.27%* 0.01 0.07 0.26** 0.09 0.33**
Annual precipitation 4E4& H Non-farmland 0.01 0.39%* 0.45%* 0.34%* 0.32%* 0.50**
**FLORME 0.0L /K R  ** significant at 0.01 level
*3 AREXEEMFKEHETIREIRERE SKARFRIREBXRY
Table 3 Partia correlation coefficients between precipitation, temperature and soil organic carbon density in paddy field and dry
land in different areas
Al & Ab £ [liE [lizE) LS IR
Factor Land use pattern Northeast North Northwest ~ Southwest ~ South East
Y b Dry land -0.62** -0.49** -0.38** -0.30** -0.25 -0.14
Annual average temperature JK I Paddy field -0.54* 0.24 -0.60** -0.36** -0.25** -0.12
EREAK b Dry land 0.27%* -0.01 0.02 0.26** 0.28* 0.42**
Annual precipitation 7K H Paddy field 0.25 -0.10 0.17 0.25* 0.03 0.21**

**RIRAE 0.0L KPR35, *RRTE 0.05 KN ** significant at 0.01 level; * significant at 0.05 level
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