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Table 2 Correlation coefficients matrix for Soil organic carbon

and its fractions
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POM-C  0.725*%*% 0.647**  1.000
LFOC 0.763** 0.671** 0.567**  1.000
DOC 0.249** 0.219**  0.136* 0.188**  1.000
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Table 1 Resulats of Soil organic carbon and its fractions for descriptive statistics and K-S test

AP e/ ME LON ! HfE brifE 2z SRR D) WA 35 K-Sty p ik
TOC 7.60 109.19 28.17 18.708 66.39 2.566 7.815 0.000 *
TOC" -1.89 2.30 0.0018 0.9949 — 0.131 -0.448 0.622 N
SOCs 15.39 170.39 55.54 26.889 48.41 2.041 5.586 0.000 *
SOCs ” -2.14 2.36 0.0186 0.9974 — 0.054 -0.399 0.542 N
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SMBC”" -2.12 2.19 -0.0215 1.0085 — 0.087 -0.352 0.635 N
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Fig. 3 Spatial correlograms of Soil organic carbon and its fractions
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Table 3 Semivariogram theoretical models and parameters for Soil organic carbon and its fractions

HHURRA 5> AR (e Co Co+C C/Cyt+C a/km 7 RSS
w(TOC)/(g-kg™) 270 Exponential 0.581 1.163 0.500 105.9 0.660 0.0915
SOCs/(t-hm™) 270 Exponential 0.576 1.153 0.500 80.4 0.580 0.0913
w(POM-C)/(g-kg™) 270 Exponential 0.601 1.203 0.500 1149 0.641 0.0124
w(LFOC)/(g-kg™) 270 Exponential 0.207 1331 0.844 14.1 0.766 0.011

w(DOC)/(mg-kg™) 270 Exponential 0.157 1.05 0.850 12,6 0.456 0.027
w(SMBC)/(mg-kg™) 270 Exponential 1.011 1.011 0.000 0.60 0.106 0.0219




1116

EARWEER 225 72013457 A)

24 TEAVNKREEASWNZEES

FI K riging 7 ik iV A S (LR VR Z] | 4xhi Al
B LR 7~ T =V IR X 4 38 MLa S HL 2 oy
(423 ] 43 A5 k& SR (D 5) . TOCHYZS [A] 8 {43 A R iF Sy
A PE R 1 ZR AL 7 [N, TOC & ik i Y X s B
FEipein] B AR i B g BRI | [RIVT . el se Bt
Qb AT R 1 M X L R 2 L A KR
Xow( -3 DL ) & e ik, S{HLumE
13.74~22.79 g-kg'Z[a], SOCsHY =S 8] /A #% 7 5
TOCH)ZE IR Ak JRAAL, R PERE 1) 26 1) 2%
ORI . RSB S8 RA L R B 3
JLE =AN K IRSOCs R , AT HLAR A% eI A X 3
HH B A 2 Y LRI A Sy B T 370 i X 46 318 il 7
31.47~44.89 t-hm 2 [i], ZE{ELEEFI1F44.89~49.98
t- b 4 T AR ) S TR R A8 26.27% , i 3t T34 e 41
A A o X I R 2 A ML it i K2k

PR MK AL
12 3000 000 ‘

T

ZILT R I L R A R A

444444

0.514 P g C (P=10") . POM-CHYZS[H| /3 itk )5 5
TOC. SOCsIZS [R5 Fi ks AR, fe K (HER
HIRAE Pt B A K 5385 RG] 58 FLAL i A X Ja,
PUEHAR . 2 BRI R 7
HERGw( T EWOR A PLAR) & B e ik, SR (EZTE FITE
0.167~0.342 g-kg™ Z ] , LEOCH& KA 23 [a) 3 A1 4% =)
SrP R R, S (e B B AR, L
BLRACE LA 5 1 RGeS AL, o A A R
JUFITE0.380~1.20 gkg ' 2 [A]; SEWEE | AdHE | %
PR . I EL R T R o BRI A R I
0.075~0.137 g-kg ' Z ], DOCHEAKAZS () /M A1 b =)
r RIS U] v B4R AE BRI B, eI A =T
S J R AN A B T S 0 A S (i kY T T
255~322 mg-kg ' Z A, i AMEUR K X R B
TGS S AL DL R 5 . B AR AL,
LA 2R FRl7E422~507 mg kg 2 IF]

L B A AT ML A N
g . i
-

-
301- 380
3801200

LFOC g
o
ey
B -
B
.
.

BE5 THEANBRREASHSESH

Fig.5 Spatial distribution of Soil organic carbon and its fractions



HRANAE ST U X A LA B LA 73 0 25 ) 23 A A

1117

3 Zit5itit
31 g

SRR Kk, HHESRIAE 2R, K
AV BRI A —, nZ gl A = 2 R
A5 =Y IR X 4 3 MLa S HL2H 0 8 7 &R
BulmA, +3E LR S A5 128 18] S5 o 5 a5 )
DB B BRI AR, MR A2 0] 400 52 6 25 1)
R A I B, H =T B X+ S A AN
2 5 M B U s R |1 G PR e SV B L (Y AE (1 7
SR A R B A2 B 45 46 1 PR 22 40 A< fige A b R 45 25 40 Pk
RIZ 5, iz X FEALI 2 B R R, =701
R X A E AT AR AT R, iz LG E
J7 5 1) IRACA MY, 1) e AR (A5 AN [) b X 845 HLA
ARAAL T TR AR 22 L R R
A, 1% TOC., SOCs. POM-C. LFOC #1 DOC )
2% [8) 5 o1 AN 52 G540 PR 3R 1) 52 3 32 B R 454
PR BB ESE RO BEALYE R R 520, SMBC AyH 4
5 EAEAE 100.0%, 25 [6) 55 523 [al i &
HA MM ZE, SRENZS R 2525 R R
MIVERBN, Hezs a5 stk H Az BEHL R A 52,
ANZLER R R R, 1 H s R SMBC 197428
A 0.60 km, HTGEzs ST 25 [ 2
{H 5 2084 F SMBC A3 [B) 43 A s

TOC. SOCs. POM-C %5 [al43 Ak ey AL,
PURS I ARIE Ty 3 m, S X S h AE P B DL
el LA 5 1 A Bk s LFOC i DOC 44 fit) 23 1]
3 AiAg SR A R AR PO e 5 o pl ] LR SR A AL
ik A5 B B AR, HAZHHAFE
()23 [l o3 A AR, R R FhebR 0 i i PR T g 1 48
A EMA X, TR mfrhekERm L A —E
RE R KA BRI Z , SR BE . AU A4
Y. HIE . EHERU A RER 2L AR I B34 5T
MBI 2 ek, BA R ERNZS RS, O
AR, SRR, B AZE ST 4%
UG 25 ) AR S A B, BV fE 1)
S AR R DI N, [R]— B 2] 38R E 25 )
WA HE2ER, XFEMERR R R A 25 [ A 5
PEUS RN, SR K R )2 A A v
BOZ XIS AR &8, AV ST 3 B
A5 A MUK S 4 28 [a)AR S naik . =71
JEJEIT 50 AERIEHIT B AR I, 23k
FE g P sh i R I I —, KR IT B Ak
H, s, Argsn s, ol r=dm
HEFPHIRE . MR . BIREREIE S A ) — R 51 A=
FEAE R AR T 5 | A AR e A 4y AR AR
B N AHIRgE R GIS RS iJ7 k%
BER 2 [a] RUBE i Bl R4 T 4 8 #L ke S el oy 1) =5

[ S AT — U2, A BFTERIANIR] 1 RAF
REERTREMR BRI LR, NIAHT AR £
HEABURR S 73 123 18] oA Jmy T A LA S e

AN RS S
3.2 &#ig

1) =YLV X 4 358 MLk S HA 53 o A
BERRZBIRK, 7632.18%~113.55%2 [6], +3f
A WL S LA A o A B (R A AR Y R 34

2) =V0FJEHIX 4% TOC. SOCs. POM-C.,
LFOC F1 DOC YA 355 ()23 (8] F AH e M: , 25 (8]
LR, LFOC. DOC B Cof Co+C 1E<25%,
Hozsia)As S F i AR . e . SRS A RN
(4 55, TOC, SOCs. POM-C HY
Co/Co+C TE 25%~75%22 8], AEZEFPE R E X TOC .
SOCs. POM-C FIsZIAEE R

3) SR vd AR (E A5 3] =707 R X R 2
3G MUk S A =S | oA, & B TOC
SOCs. POM-C == [a]53Ankg JRAE L, F PE e ] AR L
Dy Al A K e B E P B DA K il LR
THHAZ AU LEOC il DOC B4 (1423 8] 43 A7 k% Joy ]
FI A v TG Y S

S

[1] Wz, &&HE, SIE . LR HUBRAY FRAE KA ROM ).
AR, 1999, 18(3): 32-38.

[2] ANDERSON T H, DOMSCH K H. Ratios of microbial biomass
carbon to total organic carbon in arable soils[J]. Soil Biochem, 1989,
21:471-483.

[3] MRBERARERNES. LA YTE A MR KRR FR BT
FE[I]. HEYE SRS I0REER, 2001, 7(1):56-63.

[4] BIEDERBECK V O, JANZEN H H, CAMPBELL C A, et al. Labile
soil organic matter as influenced by cropping practices in an arid
environment[J]. Soil Biology and Biochemistry, 1994, 26: 1647-1656.

[51 BEEX. PEEWITIM]. KE: HARRER AR BB, 1995:
108-117.

[6] LIU Z G, MA X H. Effect of Reclamation on Soil Environment in
Sanjiang Plain[J]. Pedosphere, 1997, 7(1): 73-78.

[71 E4f, BiveoT, W, & AR LA R SRR
B LR E R[], 14, 2010, 42 (2): 190-199.

[8] XUFRI, shibi. BIRVLAR =LV + et s [I]. 154
K2R, 2005, 45 (6): 788-791.

[91 k&, REE, Bk =TFEFEARR R TR A
AT, AR 244, 2003, 52 (5): 548-550, 556.
[10] X7, H%EH, #iE, & SIT0FREIRRIR M + 5% 51025 ) 43

AHUAR]. HHE2AAR, 2006,43 (2): 247-255.

[11] EmEN, RKE, HhlE, & =0 RRARTE L if =R
TSI YRS REBTTE]. EFRERLE, 2009,29 (6): 656-660.

[12] XIffRe, s221E,  THRIF, & KWRBE AN X LR Rz
[ ARFFIED]. M ERESE, 2004, 23(1): 63-70.

[13] EBAL. gt R HAEA ST R I M. bt B dipa,
1999: 43-195.

[14] CAMBARDELLA C A, MOORMAN T B, PARKIN T B, et al.

Field-scale variability of soil properties in Central Iowa soils[J]. Soil



1118 AR S22 B T WI(20134E7 A )

Science Society of America Journal, 1994, 58(5): 1501-1511. phosphorus in pastures with contrasting management[J]. Soil Science
[15] TRANGMAR B B, YOST R S, UEHARA G. Application of Society of America Journal, 2005, 67: 826- 836.
geostatistics to spatial studies of soil properties[J]. Advances in [18] RIGE , So2FIE. VIPE4E 24 E B A5 e /R AL Y 28 (AR 5 &
Agronomy, 1986, 38: 45-94. YRR JRI[I]. R S IABEAEY AR, 2004, 10(1):64-67.
[16] SRR, Bl T M0 IR AR SR LT St X =l A [ 30 ) - B0 M A [19] CATTLE S R, KOPPIl A J, MCBRATNEY A B. The effect of
[7]. k2447, 2008, 26(2):205-211. cultivation on the Properties of a Rhodoxeralf from the wheat/sheep
[17] SAUER T J, MEEK D W. Spatial variation of plant-available belt of New south wales[J]. Geoderma, 1994, 63:215-225.

Spatial distribution patterns of soil organic carbon and its fractions
in Sanjiang Plain

.o . . . Dk
CAO Hong]lel’ 2 WANG Limin?, LUO Chunyuz, LIU Y1ngnan2, NI Hongwel2
1. Harbin Normal University, Harbin 150025, China;

2. Institute of Natural Resources and Ecology, Science Academy Heilongjiang Province, Harbin 150040, China

Abstract: Geostatistics and traditional statistics were used for analysis the spatial variability of soil organic carbon (SOC), storage of
soil organic carbon (SOCs), light fraction of soil organic carbon (LFOC), carbon of particulate organic matter (POM-C), dissolved
organic carbon (DOC), soil microbial biomass carbon (SMBC) on Sanjiang Plain. The total area was 9.48x10* km?, and it was
divided into 16x16 km grid, giving 270 sampling points. The results indicated that average concentrations of TOC, POM-C, LFOC .
DOC and SMBC were 28.174 8 gkg™', 4.944 6 g-kg', 2.476 4 g-kg', 367.92 mg-kg" and 372.03 mg-kg”, respectively. The soil
organic carbon and its fractions showed higher spatial heterogeneity and the coefficients of variation for all the variables ranged from
32.18%-113.55%. The semi-variogram for soil organic carbon and other variables were best fitted by exponential model, and RSS
values were small, indicating the good fit of the model. The spatial distribution of SOC, SOCs, POM-C and LFOC were influenced
by spatial factors strongly, while the spatial heterogeneity of SMBC was influenced by random factors. The spatial patterns in SOC,
SOCs and POM-C showed a big range (80.4-114.9 km), while the range of SMBC was only 0.6 km. The soil organic carbon and its
fractions showed strong spatial variability. In the research areas, the spatial distribution patterns were similar for TOC, SOCs, and
POM-C. They were distributed in a band, of which high contents were in the northeast. The area of high contents located in Fuyuan
County and the conjunction of Raohe and Baoqing County. Low contents were in the southwest part. The spatial distribution patterns
of LFOC and DOC were that contents were higher in the middle areas and lower in the surrounding areas.

Key words: soil organic carbon; fraction; spatial distribution; Sanjiang Plain



