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i ERARRET P EHTIMBCRE 1980—2009 48] + B 5T SCER , R BT H ARSI A PR & RS B BEEE &
THEM T RER AR LA S BB, G5RKY] 1985 4E LUIFTSCHR LM A DUk & B39 09 (12.88+7.86 )g kg, 1985—
1992 4E M7 (11.2646.30 )g-kg™, 1993—2002 4E K7 (11.67+5.11 )g-kg™, T 2003—2009 4 (11.72+7.15)g-kg™; B3, 1985 4ELIK A
AR AR ES R 2T AE EFEHE SR T RA TN LIEWMFER g R . 1 3thF) o7 =X 25 - 3R O A L & oK
K HLER R T R (P<0.05) , ANBERT RIS A T B50AE 5 52t - 3 T A 8 LA & B LA 1985 4RI By, TZK FA: i 2003—2009
SRR T 1985 FFAIKFE. RIRTAHTRE, Bk BRI AR B XISZFHE , T 30 45k, Bk R GRS ®E
Aeb AEZR PN B3 (P<0.05) ; T ZE AR L B & FEAK(P<0.05) 42 R  PU RS A HLIR & B AL ARH] B (P>0.05) X R Y FH T A
By A S W B R BRI 5 H o A 48 T st 3 B L P X 43 R R TA R

SRR A FH 3 A PR ; - Hu R  SCERBI ST

hE4S#S.5153.6  XEHFEEG:A  XE4HE.1672-2043(2011)09-1816-06

Change in Topsoil Organic Carbon Changes of China’s Cropland:A Statistical Analysis of Sample Data in
Chinese Literature from Available on CNCK Network

TAI Ji—cheng"? YAN Ming', CHENG Kun!, PAN Gen—xing"

(1.Institute of Resources, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095,China; 2.College of
Agriculture, Inner Mongolia University for Nationalities, Tongliao 028042, China )

Abstract:In this study, data of SOC of the research samples were retrieved to form a database of cropland soil sample SOC dynamics from
Chinese literature from CNCK journal network available during 1980 to 2009. Change in topsoil soil organic carbon(SOC ) was analyzed un—
der different land use types and in different sampling decades. While the SOC content on average was(12.88+7.86) g-kg™ for croplands
sampled before 19835, it decreased t0(11.26+6.30) g-kg™ during 1985—1992 and increased slightly thereafter to(11.67+5.11) g-kg™ sam—
pled during 1993—2002 and increased significantly to (11.72+7.15) g-kg™ during 2003—2009. Thus, an overall increasing trend of crop—
land topsoil SOC content was evidenced, supporting our previous study on soil monitoring data. Land use type had very remarkable impact on
cropland SOC content as rice paddies had significantly higher SOC content than dry croplands, being regardless of sampling duration. The
SOC contents of dry croplands were highest before 1985 while that of rice paddies peaked during 2003—2009.There existed much difference
in mean SOC contents of drylands between the geographical regions of China, as SOC contents of croplands were found significantly increased
from North, East and Northwest China for last 30 years (P<0.05) but decreased from Northeast China (P<0.05) and almost unchanged from
Southwest China. These findings could further support the general increase in SOC in China's croplands, which varied with geographical con—
ditions.

Keywords: China cropland; soil organic carbon; land use; literature research
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e il 3t A 25 R ek A [ R B HARRE AR =
SHERR B 2 Pt 22 2 B2 s g SR AL
M EERFEZ ", 2RERRELEAYVRET R
A5 1 550 Pg, R RBRAER 2 47, i 3t A 00 o B3k
(Y 2~4 f5P 4, EBSRATR TR A B T, (B7E R
RGP AR R Z 22T B
95 T RUPEE AT 9045 414 , DR T A ol - S P e G
VT 5k R 0 JSR VAl % sl 0 9 1L 3 S MR HR Y 7 B
BRI,

YE R Gyl R B, 3 B 3t T AR 24 140
Mhoo™, B 57 55 B AR 7 SRS AR % 4 B
R T REEFIA, B BHEE S LA YU
VB, AR Bt - A LB B B X AR
A R A S R G BT B A (B BUR R E &
FH - S [ Rl HR A B KT 71 o 78 B AR R AR A B
EHERMEAT, & H R RS BB T RS
CO, ML HA B ™ AR BT & i
TR A PR L K SCRRBE S B0 B b 2
G AE B TR B B A R R A X Sk
T MU A9 Bh A AR - BAMB T A LT 5E
AREAS S BENLR S , R FREAS A T30 5 SCRR I
1B B HUBRORMZRDT ST 21 ) A LR 5 i
FEFNALBEAN R ek 1] B 5 SR i) LSBT FE ST, SR B A
A YRS B S HAARRLE B, WX e A (9 G i vl
PLAIRAS R a] Be i B A plawash A . P, ik
P 5 %o 3 1 ) 2 e 3R ) H ST R AR SO AR
A B () & BRAE ST, 20T 1980 £ RISk
R A PIBRARED, UE S RERE - 5A
HLERBT A BERL I AR AR A WLk sh 33— 2P fe it
BrEAE o

1 BiEkRESHE

L1 HiEskiR
2R 7 ) 39 ) 0 A0 4R BB T PR B9 A 56

R FHEFAb ek o ) L322 RV B STIBSC, i R
[FJHIRR % 1980 4F 1 A 2 2009 4F 12 H . 2 b FiR3C
Rk P45 7 0 R I B TR, SRIBOHSRAR AR 13 3l
S EHA A R A YLUR () S BEFR. T
WA ARG SR FENE . (1) RERERREX
R AN AR R 5 (2) sk S B A2, 2R R i 49
ZARFRICIRIUR B H— . %R rh BB
BRAR FH 2 At i A LR B 4 (1980—2009), I3k 1
I 2,
® 1 RKARLITENBREEH IR
Table 1 Distribution table of SOC in surface farmland

sample number

RHEIBE  ARCUEREC  REABEL  KHEEAR BrEAR

1985 LART 342 538 234 304
1985—1992 151 293 102 191
1993—2002 140 215 65 150
2003—2009 335 395 99 296

JENrN 968 1441 500 941

1.2 HiEALIE 5551t 7%
1.2.1 AHLEREREIH—1

A ELEHRAR HER A (0~20 em) FHLERZ L,
B et (120K R A s 4 h 3R L5 (SOM) Hd:
A A AR (SOC) FdE :

SOC(g-kg™)=0.58xSOM(g-kg™) (1)

DECCERIC B i B SRR B IR 0~20 om,
HRIE S22 SCER101 M1 BEIREER R B TR (2)
FIHF—1E A 0~20 cm +JZAIAN & &

SOC 0-20m=S0C s * 0 (2)
T, SOC ey A HRIE B SEFR R AR BE B A Lok & &=
(g-kg™),d WIRERALREL, 2SRRI EA>20
cm B}, 8>1 ; T 2EFRRAEIR E <20 em B, 8<1,

1.2.2 Gt B4y

IV T IE R ER R, TS E MR
WA H AR E R . BT,

R2 AREMEREARTIBNRESES 5

Table 2 Distribution of SOC in surface farmland sample number in different regions

- ]t 4 R i) [ (B[4
KH it KH it KH it KH it KH it KH it
1985 AR 1 39 5 116 140 72 68 42 19 1 26
1985—1992 2 60 4 43 43 36 43 11 10 - 39
1993—2002 1 38 5 15 31 32 21 31 6 10 1 24
2003—2009 - 41 11 36 41 66 35 51 12 29 - 73
Sk 4 178 25 210 255 206 167 135 47 50 2 162
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FE S E AR BEE RO & R R 4
ARG Bro 1985 AF A Ik IR A HASEN,
e 4 G N 5 IR BEBR P AR AL T A A Bl ™, 1992
EEXR/INF B P bR 2 2 T FEL AR AR &
R TARRGED, 2003 SRV EIT IR 72 FETEE A
AT B A B A VLSRR . R,
B SCHRA LB FE A $2 4 i SR A B [R) 40 432 1985
LA, 1985—1992,1993—2002,2003—2009 4§ 4 /st
&) B o
1.2.3 RGBT

B8 AL FRTE Microsoft Excel 2003 k{4 & L ik
AT, A3t 1 1) B o ) B ) A MR 22 5 B GE T
5630 R IMP7.0 344647 o

% S B SCHR UG AR R, I ) B ) 22 S ) (B 3
PRI BEFRE TE P<0.1, T T3 F (8] 9 22 A 2R
1E P<0.05,

2 HREWE

2.1 XEEABNENRERES T

W A SRR B R 968 15 il ik At A
MARHRLBYBREAR 1441 4>, He, KHL
34.70% , FH i 65.30% (& 1), A WL, DA HHEREAR
B HUBRAE Sy S5 A S5 0 A AR A A 5 R LK L2
Hh A3 BC RS R B . HCH, 1985 4FHT (H R PRS2
Bk 1980—1984 , # i R A B L2 1974 4F ), SCHREK
MR AR, s ke E g 2 ],
HHETAEEN RS ATE R, AT AR,
X B SRR BT B, 5T SCER B SR A AN BT
1985—1992 1 1993—2002 # ] W& &, 4572
1993—2002 4E (8], FEIXF AR Ml 1 88 A FIxg k. Zhih
BRERR AL, FARAE TR, DBTFE
2003 4EFR E RV F=ERAS R . 2003—2009 4 3CHK
BORREARBCE BRIR BRI, B T YRR [l 15
BB ZRE, IF HERS: R RAE T T i E AT HELL
RIBRE & Z BN, LI R E S EoE . R, #25R
A 77 RE ) A AR AR AL T A WL I 42
BT BRI, SO REA S 70 (14 Bsf 18] 25 fb B A
FEEE bR T 2R ST 1 R o FEAS B b X 537
ERAEMZES (B 1), FARRBERER, EF R
JeFfedbR 2, PaRE A PE Jb iR, —J TR B 1 X35k
AU R BT IR SRR, Rt AT BB
BT BT EHE X AR BE BT R ST AR, B ARG SR
A B AR, X — M X A R # e g ot 3

BT, A B R RS AT TR 2 G 8 e X
REERE, MSCHRE X — i X SO | ISR
BN Y A PSR UL, S A SR R Tk L K
5 R AL H RO 053, B 1985 4FRh
0.77, 1985—1992 4F [i] 2y 0.53,1993—2002 4F [f] 2Ky
0.44, i 2003—2009 4F ] — 4 T %] 033, AA%F
] PR T BROR UL, 5983 2 0 A% S e el
FE5 , Wi i R]ERS , B TEARWTINGR , 3X—J5 T
BB T RS ZEARBTIRA, el i LB R TR
73— 77 R A A S FRSE R H 45 R, Bl AN 8 4%
JR SRR AR BRI, i, A T IR
Kt , 7K B FEAT & T 54, X AT B 5 - A B ST
PERI M R o AR T T IR T T R A
iz, T — X LUK B A

5001

400

LT

A Y ST T
1 TEANEERTHE XSS 5
Figure 1 Frequency distribution of SOC sample in
different regions farmland

22 RERIHERENBRSEMRHEENEETR

& 2 Z= BN R B[] Bt 3B ST 5 B8 BB
RIS IO, R A VBRI B 5 ks
AR [RIET E] Bei A BH B AR Ak o 45 B ] B A G AL
k& BRI IRIEZS S0 , A5 7315 B e 19 DX 8] O
6.00~9.00 g-kg™, FKHK 9.00~12.00 g-kg™ F1 3.00~
6.00 g-kg, iR 3 AMXJA] & 50.93%~63.80% , X 53
4k H - A AUk 2 i R — B 5 T 12.00~
15.00 g-kg™ F1 15.00~18.00 g-kg™ i~ IX [] 451 o A
A AT B2 Ak H A HLRROK AR T R 22
JE PR, 1985 4EFT B X [H] 7 26.20% , T Je Ak UK Fok 2]
16.73%.20.00%F1 20.50%, 2003 4EJ5 , H Uy Ha B 2
TE 9~12 g-kg ™ BHE 4310 SE#a T IES 4340, FEA S A7
B I A = R RS , BB AR H R MU —
e EEE RS — G, RARLFFAMERT,
A PSR 3R A BBk , T = A WL SRR T %
T ALK
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Figure 2 Frequency distribution of SOC content of topsoil samples used in soil studies

A [ st 1) B B i B LB & R SR T A5 R 8 T
F 3, 1985—1992 4F [a] Y & L+ A MLk &5 &
(11.2626.30 g-kg™) B Z KT 1985 4FHi (12.88+7.86
g-kg?), FIRERBL T REEHK= A T Rk AE 4
15, 0 _E 4B AR EERGE A RIR T , ARk HPIHAE 13
BARIEIEKR., B 1985 4ELIOR, A NSRRI
hB AR R, R 1985—1992 1 1993—2002 4F 6] #

AN Bl & 2 5, {H 2003 4L .35 (P<0.1)
T 1993—2002 4F(E] . Y, BER A YLK
1985 4ELLSRAL T EF+H , X B AERZHR P TR
B 08B SR - SRS L R BB & B GETHRIRE X
R TSR X AT R AR S A DK
BAE R A 2R 0.06 g-kg™, 55 Pan et al.(2010) i +
BRI ARG HEA S, Ui, TR R
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R3 TEARRIEREVNBRSENREENL (s k™)
Table 3 Changes of SOC content of topsoil samples used in soil studies
P} 1) B REA B/ME EEIN:] e SEIE AR R R %
1985 LAH 538 0.10 68.56 11.10 12.88A 61.02
1985—1992 293 0.97 26.51 9.05 11.26C 55.96
1993—2002 215 0.73 29.40 9.54 11.67C 51.22
2003—2009 395 0.53 57.01 10.10 11.72B 61.03

AR TR AN R AL BE IR 9 B 25 22 57 (P<0.1)

BYRAACTE R R B B3R T A H A PR
AR AL
23 RARITHEKBVNRSETUNLIHAHER
TR T FTAS T R ANEZERSE
i) -+ A HLAR A A S A 3R 4 HOK AR
2 i o S W N D T 2 2 A < ¥ NI ) |
REHBENRE ES T RHY 5.5 g kg™, [HFHE
(1) 22 S BER N K . 7 1985—2009 4K (], 7K FH A A
AR B 0.061 g-kg™', T S48 0.036 g+
kg, HTE KRG H BFIPIfE . Pan et al(2010)$8H ,
A FH 1 383% A HLBRTE 1985—2006 4F[A]F-34F 3
TR A 0.076 g-kg™, Wi7K H 47 (0.110£0.244 )g kg™,
4t 0] 47 (0.056+0.200 ) g - kg™, W il 2 46 1 2% 1k B
1B WLk & 2K H 23505 T F4th 5.7 g-kg™ #1 6.3 g-
kg7, SXHEET _EARBIREE R, Hik, ZRT/KH
it T R 1A AR R, ARG 5R iR R, K H
FE G A BB & & 128 57 R B R B [E) Be AR AE 40%
~45%]7] , T B #b A T 48%~73% , 4R 78 52 b A8 LA
HIRERE MRS , FH R s [A) 28 S A (] A2 SR R
FKH, XEFHRGKF ARG ENEK . 7
REEBIR (AL ) RIDKH A 1 F b
BT 1992 SELUE T Z5H 7%, B 2 i
75 SRy F5 3 M R M, 1993—2002 F1 2003—2009 FiHT
Ii) B Bl A A (4310 18 A4F1 81 M) R BE WA

F4 kBNEMRIEREVNRSEETN (5 kg")

Table 4 Changes soil organic carbon content of rice paddies and

dry croplands
s} E) B 7K H i)

1985 LAHY 15.63+6.92A(234) 10.77£7.89B(304)
1985—1992 14.93+6.15A(102) 9.30+£5.46B(191)
1993—2002 15.96+6.45A(65) 9.80+4.68B(150)
2003—2009 16.39£7.36A(99) 10.16+6.37B(296)

JENrN 15.68+6.80A(500) 10.12+6.53B(941)

H  AFIKE FAE R R R I E] B 7K H R b 8] i 22 572 B 3 (P<
0.05) ;355 R REAEL,

BEES I (11.57+4.01 )g-kg™ F1(13.14+8.28 )g-
ke, B BN EA VRS EEET . H
i, 7K A LR & B DL 2003—2009 40 8] Bo 5 , B
U2 1985 4ERTET E) Beferm , X B EWRE R A
FAR B EHRA HURR e s, RE -2 B &
F 1985 4Ry, {HEIMAH VR A I A R BrE+
BAVBRMRER, Fit, P EaRS BNES
TSR JE AR i T AR H 3 AR AR A K APk AR
24 BihRARITHESENHRSETUNREER

AHIF T WA SCRRZK HEAR 35032 SCRRECEL BR 1, AN
AT AL X 8] 22 0T o R hK 332 A AR
A R RIRF XIS AR 2 14 5 7 DUk
ALTER A T2 5. AT, Zdb 2k B R A Pk
SRS, KK, AR X ; HAb i X 2 3R 8
. H 1985 FFLUR, B T ARILBE TR, 410 AR
R PR HAR FH 3R A HLAR & B BN, WA
PRI B3 (P>0.05) o XA SR I b S /e
VHERESMPR F, FRASE GNEF R0
H T RIS B R, RERE R B —E R
P, (B 5 SCHk A 3R S MLAR & B AR f AT 2 e
HH DX sk ] 4 AR 1k

3 #ig

AT SR ) SCHRIIF ST 38R A LR AR fL WL,
B EPR AR R R T IR B D4R
MRIBATE e, KEHZ TR, RHLSTHEH;HE
2, TR B AR, 3 2 K 5 18] A0 X35 6] A
25 #S E B AEE RS T T R T
Wifr. B, 3RS SCER 3R A SR A AR
T R E SRR R SRS ARSI T
T 1985 4F LR A [E A H 2% 8 LAk Rk - 2 IR
£, H/KHEFRH, RS T, mAdb st T4
RAERIAH . U A LR & B LL 1985 4ERT
hy B i AR FH U R e B A e s , 3 T R b A ALk
TR R = & HA PRI R E TS, thiR Rk
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Table 5 Changes in organic carbon content of dry cropland topsoil samples in different regions

P[] 4t AL g i3] [E]4
1985 Hif 8.17+2.98bB 15.34+10.02aA 7.35+4.74bB 9.08+3.81aB 11.44+7.74aAB 6.18+2.07bB
1985 )5 9.22+4.46aC 14.18+6.71bA 8.72+4.79aCD 8.98+3.32aCD 11.42+4.78aB 7.96+4.34aD

AR RVING RN RIFI AR B ] (9 B 8] B ) SB35 1 2 5 U AN R R S -3 [RIAT X ] 22 57 (P<0.05)

I Vi H e 2 S B B R TRV o O3 PR B AR BT
FE RPN AMBUF MY HE— P HE FEFTIE H P
FEAE > (e ) BRI B S5 48 , A AR g 13
A HUBR B LUK B8 25 3R AR FH A 7 g A Ayl
AE R,

B E 3k
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