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Profile Distribution of Soil Organic Carbon Components in
Chernozem Soils Under Different Land Use Types
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Bases, Changchun 1301183 2.]ilin Province Land Consolidation Center , Changchun 130061)
Abstract: In order to assess the influence of land use on soil carbon pool, natural grassland, artificial wood-
land (directly converted from natural grassland) and cropland (reclaimed from natural grassland) in Cherno-
zem region of Northeast China, were taken as research objects. A total of 45 soil samples were collected from
these three land use types. Five soil pedogenic horizons (A, AB, Bx, BC and C) in 0-—100 cm soil were
collected. Soil organic carbon (SOC), water soluble organic carbon (WSOC), light fraction organic carbon
(LFOC), and heavy fraction organic carbon (HFOC) contents were determined. The results showed that the
contents of SOC, LFOC, and HFOC were mainly distributed in horizon A, but the content of WSOC was
the highest in horizon Bx, which was 0.27 g/kg. From horizon A to horizon C, SOC and its components
contents of the three land use types all showed a decreasing trend, but the decreasing degree was obviously
different. The grassland decreased slowly, the woodland decreased sharply, and the cropland decreased grad-
ually. The contents of WSOC, LFOC, HFOC, and SOC decreased by 34 % and 48%, 20% and37%, 7% and
5%, 10% and 16%, respectively, after the grassland were converted into woodland and cropland. After
grassland was converted to woodland and cropland, WSOC/SOC and LFOC/SOC decreased significantly but
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HFOC/SOC increased, indicating that the content of active organic carbon decreased rapidly. Land use types

and soil horizons had significant effects on SOC, WSOC and LFOC, and had strong superposition effects on
SOC and HFOC. At the same time, soil physical and chemical properties also affected SOC, WSOC, LFOC

and HFOC to some extent. Rational land use management policies should be formulated to protect natural

grassland from destruction, and play an important role in carbon sequestration of grassland ecosystem.

Keywords: soil organic carbon; soil organic carbon components; land use types; Chernozem
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PP PLRE S5, TR A H R FH A+ 3R HLRR 4 4%
FIFZ I AN [], LEOC, WSOC X+ 3 A1) F 22 £k 6 1) 1 He
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1.1 FAREXHER

T8 DXL T30 A T 3 PR AT £ 1X(43°53'— 44754 N,
123°59'—124°59"E) . J& i 2 T R XA X F- 1
K2 150~200 m, HPRER G Hh, 241 1%
KA Y 370~470 mm, HZE & AL, 4 78 & 12 4R
Bk R 2~3 1. PR 4.6 C, 2 FEBK. M
AEPTEEAC, T2 T 3 A g i A HL S AE AR
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T 57 T R AR L A P | R s R
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1.2 HERXESEHH

EZSUR L@ NS N IS VAP NGNS NN I 8 L1
Bi 3 FhAS W) A+ R O . K2R B (Grass-
land) , H 2R 8% 0 2 B (Leymus chinensis (Trin.)
Tzvel) , TEHAE - A5 Jiti A5 o] AERE, 78 B 2= 50 5 OBk
AT . N T AR (Woodland) . J& /NI 4% ( Po pulus
simonii Carr.),20 H4 60 440 K AR KL ;b B 25k 5l
N AR B ETE 20 HH4 80 4R A2 A VE R =L B 4
MR TARIE N AR M, ANt AE , WA FEATBEE, A
AR BRI B H B — AR B BE 20 860 Bk /hm”, £k
EFEHY 7.6 m, #HiHi(cropland), 20 {42 60 4R
KARF I IF B, it ML 208 A AT L Fh A A
RHEK(Zea mays L), —4F — 2, KK IR
JEARAERR 3 HEATIE H

THERETAET 2017 48 10—11 A RAEW W IR
JE AT SN T 34 A SR S AR I 1 SR AR A G MR
B EL A A FRAC |, 5 bR e BT R ) |, e %
B TCR DL F 450 FIER AL G, 3 2K
FERUE AL TR Z b P22 AR & 22 5~15 m,
H S O R SRS b SRR SR BR R E M VK
Y, 3Ry AVEFEBZ) ABGEEZ) (B, (JE
FUZ) BCGLERE) Al CCREFUED S N2 . BAR
R P AE 0 XL 15~30 m [B] PR ER 3 4~ 1+ 4
FITH 5 3 A~ ) T Y A B S 4 B AE 5 A R IR
Bl 1A AR LR 45 B AR 3 D RERS L
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B R R E B WA 25 A 5 A R R+
HEVR BE 4y 1 H 0—30,30—55,55—76,76—90, 90—
100 ecm, KA H K 0—27,27—49,49—70,70—84,
84—100 cm, J7 K} Sy 0—20,20—45,45—72, 72—

S, KBEMEAEIB (WSOO FB KL 1: 6 12
2. R H TOC 20 #7A% (5 i TOC-VCPH) Wl %2 A #L
W, W AR AR A R L 2,
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84,84—100 cm, FHFELHE ALK T, 2 mm FREH Yo AR FRAERR
B4 T RE A A B I3 1 dgp MOUNLEOSIRZE -
LU AL BRI R R R gy WOUONLZESSRUE B 4050
e ol L G U A T R 5 SR D R o D CSI3N 133 I6E #h >60
W5E , pH R AL O EARAS H 2.5+ DIE , + ppg OPINARZE -
HHUMRAL R P AL I M0 LR A R T o SOVIINE00UMOE A 60
TR AL . L T A L B U o WHIIN, 12000008 B 00
TR 4 430 W N 1.8 ¢/ cm’ 19 ZnBr, - 44°31'21"N,124°59'24"E F -
SRR B T B A W b R LA BLEE oW IZOTITE 4050
CHFOC) % 1 9 J11 2 Wbk 0 55 # 404 DL (LFOC) WBTAN ATTE B 60
%2 FALHFMAF T EEBUMR
, pe
if_fém 2 (gﬁz/) WAL pH RV ME/Y BR/Y
A 1.62Aa 10.02Aa 4.33Ac 7.76 Ad 17.03Bb 9.33Cc 73.63Aa
AB 1.07ABb 9.58Aa 7.15Ab 7.94Ac 18.36Bb 9.47Bc 72.18Aa
T By 0.59Bc 9.90Aa 8.06Aa 8.15Ab 18.28Ch 11.47Ab 70.25Aa
BC 0.39Ad 8.83Aab 6.73Ab 8.19Ab 21.78 ABa 12.19ABa 66.02ABb
C 0.35Ad 6.43Ab 4.67Ac 8.26 Aa 22.19Aa 12.40Aa 65.41Ab
A 1.66Aa 10.98Aa 3.79Bb 7.63Ba 18.51Bb 10.28Bc¢ 71.21Aa
AB 0.87Bb 9.73Aa 4.48Ba 7.63Ba 19.30Ab 9.55Bc¢ 71.15Aa
VN By 0.58Bc 6.58Chb 4.56Ca 7.66Ba 22.93Aa 11.96 Ab 65.11Bb
BC 0.35Ad 7.47ABb 3.49Bb 7.66Ba 23.25Aa 13.83Aa 62.92Bb
C 0.32ABd 4.12Bc 3.50Bb 7.69Ba 23.32Aa 13.53Aa 63.15Ab
A 1.39Ba 7.65Bab 4.14Ab 7.55Cb 21.01Aa 11.49Aab 67.50Bb
AB 1.18Aa 8.52Aa 4.64Bb 7.60Bab 17.65Bb 11.25Aab 71.11Aa
B Bx 0.65Ab 8.08Ba 6.73Ba 7.63Ba 20.32Bab 12.31Aa 67.38Bb
BC 0.38Ac 6.40Bb 3.76Bc 7.64Ba 20.07Bab 10.88Bb 69.05Aab
C 0.28Bc 5.27ABb 3.52Bc¢ 7.64Ba 21.35Aa 12.89Aa 65.76 Ab

T PR F RS B 2R [/ — B AN [R5 2K 25 57 3 (p<<0.05) s ARG F 8k 7R [/ — A 7 AR ] + )2 1) 25 57 63 (p<<0.05)
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AR CE¥REEDBSE AV B R AB il BC 2
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M A~C 253180 53%.54%,32% F1 50% . 52 2R
W, i SOC & i M A~C 2430l 20%,
A7 % ,54 26 F1 3994 , 5 G 48 9/ A B (2) T B B2 (A
SOC &It AE7E 1 35 25 5 4 A FUHE A bRkl = 5 > B
o, SR, AR A JE SOC 8 11.8% ., Bk b
Mg > 22.4% . HA+)2(ABB, .BC.O) i) SOC %
T A L M > B > B R

Fid 3 AB 1 B2 SOC 75+ HobR s 52 30 1 s v
R, AT BE S A b - 9 VR AR R R A Y BT AR 3
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Bl AEFAMBARTHEENRSENHNESH
22 AEFAAXLEEVEESD 5 T

3 FpRIAH 5 2 4 BEK A LR (WSOO) & &
Jg 84.22 ~271.80 mg/kg (B 2), V¥ {5} 154.85
mg/ kg, B Ak B HE WSOC & 5 28 23 51 4
212.91,139.98,111.65 mg/kg, & Hi WSOC % 5 7€ )
) o3 AT S IS N U A B R IR R (R AR
Hu AR WSOC 75 55 B 790 THI VR B2 3 0 22 4 22 sk /D
o B AR AT WSOC & N A~C EF 1
WY R 3% .21 Y0 R 9 %, Ml A 8 g A b T
BOHHHL S . WSOC & f K v /b, 43 3 2> 3424,
48% , JLHIE B KR UL £ 2 Mt A WSOC %
R ERT R (p<<0.05), X 0] g5 5 b i 7 )2
AP 5 AR 8 Vi 0 B0 o 35 K, DA B b Rl TR 45 et A
EA RO ERE .
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kg (B 2), E¥(E K 1.12 g/kg. 5 4b . bk H . B 4b
LFOC & & F¥E 5 R 2.14,1.77,1.40 g/kg. M
A~C 2.3 BRI 7 X LFOC & 2 1 52 38 W B A #
FBEF M LFOC & & T Rl 5. &% il
MR AT B SRy B b ok 3w e A LEOC & &7 A=
WBEEI(p<<0.05) ., 7F A2 B 58 LFOC &
122 5 W3 (p<<0.05) , B R BT M > AR b > ki, Bk
H LFOC & &A%, H LFOC 5 4 b 35 M kb 23 51
fIG 31 %M 309, Hi 5 b RAR L 1 2F ) %,
MIEY £ LUA LB X A 3] 1 58 v i 1l 4 5% 1k
B £, B RS + R AR BT )2 (A 2O 9 LFOC
SEDEFTHM., /£ A ZU T L8, milr
LFOC 7 it i 35 55 TR R b, 2 i 5 b X6 £ 39351
i LFOC /)R8 B BU/E FH . Mo 5 % 1l A
oL M LFOC 4 A 2SS T2 4k Ho v 4% )2

P AT R 0 S5 A L AR LFOC & &= B
A JZEH S T AR MR 5B LFOC & & 1E A )2
LR £ 200 % 22 5 . X ol e S5 M4 A AR R A A
FRIEA X
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B2 ARAMAFRTEST D ENBRES ST
FIEFE A A L (HFOC) & B 7E 1.23 ~14.74
o/ke( 2), FE{E F 5.84 g/kg., B bk b . B Hb
HFOC & & ¥ 7518 6.23,5.78,5.50 g/kg. 3
FA 7 8 HFOC &1 73 A U5 SOC A — 2,
47 I 0 v R A G i B AR . BRI, B HFOC
FrEE TR B, B HFOC & &= B A J2 K
TARHL, AB JZ IR T B A1, oy )28 HFOC & &
7 385 17 PR FRE M L sz i R b E - 3 AL 1) SR
b R VA AR R T A 4 o
ftb s F 7 5 AL LEOC & B AR, 1 B A F
TREMHEKAEKN HFOC RZR,
2.3 AEMAARLEENRAS 5 LG
380 A 5 20 3 WSOC/SOC 15 1.03% ~
6.49% (3 3), )k A~C JZ WSOC/SOC 15 Tl e, i
TR 36 B g 5 M > bR > #E b, 78 A JZ, B
WSOC/SOC Lkt Ak b =5 , W] 68 55 B b 4 498 )6 5 o J2
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(A ) M RAAEE KA K. 78 B .C JZ, Wi + 5
WSOC/SOC LAk B b 55 , A oy 24t + 48 2% 2 WSOC
R SOC &=k, F3 WSOC H il & .

3 A A 7 &+ 5 LFOC/SOC K 3.58% ~
21.33% )k A~C J2 LFOC/SOC 5 3% W F& ik # 3,
3 FpAIFH 7 = 4 HFOC/SOC {8 78.67 % ~96.42%
HFOC J& SOC (1) 3 541 Bl E8 43, B ) 1 28 B2 1 3 hn
HFOC/SOC fH# K. BEIR A JZ M H F 5 Hb + 1
LFOC & HMHZEA K, [AMHL SOC & & 8 & F =
ML B LFOC/SOC R T H i (HFOC Wl 285
LFOC WM %o, 16 C 2 BRHE#E T —5.3
FF) F 75 = WSOC/SOC, LFOC/SOC 1 HEOC/SOC
B EES,

24 TEENHBRRASSERZMESR

M 4 0] LA, R SO A R A 2kt
SOC K45 2414y & 1 1 0 52 0 (p<<0.05) , {H £ Hb ]
FHJ5 26 HFOC 19 52 W 3 8.3 . [8] i, = i ) ]
75 8 & A 2 X SOC Al HFOC £ & 1 5% i B
A EMANL (p<<0.01), FR T X WSOC F1 LFOC 1Y
B AN 5

H 2 5 AT 1,SOC M SOC #4505 3R A
H A R IEA DG, WSOC S5HkIRES . pH 2 i % 1IE A ¢,
M5 - HEOR B AH e A B35 . SOC.LFOC.HFOC
5 CaCO, . pH HHICH R B 3%, 5 + 5870k ALk b 2
UM OG5 R R 5 W TE A G

®3 AEMAFXLESTPEVEES B 5 E LB

A Y
EHAAHEX +E WSOC/SOC  LFOC/SOC  HFOC/SOC
A 1.24a 21.33a 78.67a
AB 2.05a 18.24a 81.82a
E iy B, 4.54a 18.25a 81.75b
BC 7.12a 11.39a 88.61b
C 6.49a 5.74a 94.26a
1.19a 17.92a 82.08a
AB 2.10a 15.93a 84.07a
i B, 3.60ab 16.04a 83.96b
BC 3.95b 5.82b 94.18a
C 6.41a 5.43a 94.57a
A 1.03b 20.02a 79.95a
AB 1.30b 13.18a 86.82a
b B, 2.27b 7.05b 91.36a
BC 4.16b 6.10b 93.90a
C 6.39a 3.58a 96.42a

TE : R NG b R R KR [/ — 42 2 A [ R 77 =2 0] 22 5 9
Z(p=<<0.05),
4 TEFIBRESESSEELIHFAFRM
TEZEERZEANGEITER

T SOC WSOC LFOC HFOC
T A 0.012" 0" 0.014" 0.099
12 0" 0.041% 0" 0"
THMAETAXEE 0 0.155 0.372 0"
TE: * RORTE 95 % AR X 35 » » RIRTE 99 %0 B 15 X 1] 4
W,

RS IBEBAMRSENBRREREHASSENXR

T HEA Bl

q ot ik % il 1R 45 pH RhokL g A
SocC 0.966" " 0.616"" —0.002 —0.275 —0.412"" —0.434"" 0.436" "
WSOC 0.342" 0.408"° 0.372° 0.512°"  —0.188 —0.283 0.234

LFOC 0.909" " 0.555" " —0.081 —0.247 —0.383"" —0.357" 0.386" "
HFOC 0.954" " 0.607" " —0.001 —0.277 —0.419"" —0.436" " 0.441""

e x FRIR p<<0.05; * * iR p<<0.01,
3 Wi
3 AEAFMAAKXTEENKRIE ST

- ) 7 20 2 A BILRKR B4 [ A B
Mg 107 AR ) DA P 45 S Al P b DA G Al
b 4 Ry R X ORI HE b SR LA A R
T ARG A R VL] T X — i, ZEWFIE X, B i
TIEATHLAR B AR A E] 1606, ARt
1 T bR o3 25 4 B — H G = AN SR 2340 58 1 A PLK
i R 2 1000, — ORI AR R R R 4 1
Py R i 50 MU0 O B TR )= L A LAK /Y 3 2
KPRV R A AR A S MRERR .l m +
JENMRE T EIK 5.7 kg/m” " R ALY R NELEF
TRZ R 800 S 2 LM ot AN B b L T2 A PLa

(1 0/ A EE AR R B S . PR FERR K R
370~470 mm Ry 5 X, 5 H AT BB 2 4 4
B 1EHE

F AR A AL R R A A A T AR
RGN T A 5 A LT o3 i T A 0
2R BB . H AR g — g T RO HE b L
Jei X Bl 257 5 O R BB B IR . AW 4 SR R,
T B OM B A AR A PR S D
2 22%) X —RIMEH A R R B, ®
o TF B RIS A 2 5 LR S s T RS
PTG A 56, BARVE YRS FEAAR 8 R 5 b T
MR HEAH 22 AN K AR BEAE S RS RER 4 b A= B4R R
WCAR P 5 WE 1 3 v HOR VR W AR AE SR R 53 W
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A HUT ARG D E R R R R R
PR BN R 2 AP 5 28 T o il TR R R A
BRSO AR B B SR /R R A ALK Y
Sy BE IR . BRAE A BT 515 4 AR bl RN £ e A R
PR BRI o DT b A AL 3k e 9 et B b
A HURR ) Kk D . BEAh . A B~ C 2 b
B R b A LA o A (B D L B
A A il 5 e R 2 A PR S R R R
Mt , A JE A PURFLER 1200 (0 A 1 )2 H A
BUBR K B 2k . O AT B 557 3% B, bk i + 32 A7 L Ak
SHDER TR, (U HEREAE. Hik, i
Tia] b b 1) 2 46 S 350 HEA BLBR - 38087 0.73 g/kg.
XoF e ) A7 MR T A T8 A T 15 O, PR FE VD b
VIS Fro 17 222 57 B 22 1 R b, T AS 2 AR

3.2 AREFAFX L EE Y ERE S F E 5 7 0

AHEFE R L R 7 O K P HURK 9 5%
M) 7 R A F00) T R R AR S AR Ry R >
AR = HE L H A 2 AR > B > B, LUAEF
FEIUESE Bk Hb KA AT LR o — R AR T R
o MRHLSE AR R G A JE B K A L
T k3 3k EK T At R, DR g A b L 3R 9 4 A
TP B AR R R T AR RN R, AARAER R
Gt A Sl HoAh R 7 205 A A 1 Bl A - A BIL
IR PR DR 5 & Bk > . W 5 X Bk b+ 1K
PEA HURR 2 2R 3 Bl FH 7 5K eI Ll M
Gy > 48 Y6 FN 20 %6, 1 5 A ML TG AILIE L e it 2
o B L KV AT B B T 5 ST b A% 1
FONEI AL AR - 1

H A~C 2,058 X 5 AR A0 B+ 3K
PEAT LB B o A S T R e 2 b S bR
B AR (R AE . AT AE 5 b AR B AR R 43 A R AE &
TR G, Sk AR IR A R 8. A
5% SR A ] b~ e il 80 AR A ) A oK T A A
FEA R AR, A 4 K A B Ak B I R R,
175 S AEPEAT DL th A~ DB 2 S I8 #, 1
B RV RS TR,

SFFIH TR R A~C JZREA PR M EL A
BB 1% et AN BTl 2 1) A A — 50 AP LT I A P
ZE5t. O A~C 2 MR - 585 41 A AL T 20 A AL e
i B S MR SRR B iR R T R, )
Bk R0 AT LA 1 28 Ak b A A LR L e S e FE A A L
BRI AS AL R E .t A~C J2 T B 20 1 i 0 3% A
CHR 22 Bk A= 0 250 3 34 /0, & ) P A8 6 %
TR 2 B A B 1 5% ) A A 2 ek /s . F 5

X B JZVLF 12 R WU & 5 AR + H R
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