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Relationship between soil organic carbon with other soil physical and
chemical indexes of different land use types
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(1 a College of Ecology and Environmental Science ,b College of Forestry , Inner Mongolia Agricultural University » Hohhot,
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Abstract: [Objective] This study aimed to research the relationship between soil organic carbon and
other soil physical and chemical indexes. [Method] Field investigation and laboratory analysis using grey
correlation and stepwise regression analysis were applied to analyze soil properties including total nitrogen,
available P,available K,pH and microbial C in Aohan County of Huanghuadianzi Small Watershed. Eight
land use types, Prunus sibirica land, Caragana microphylla land, Populus simonii land, Ulmus pumila

land, Pinus tableulae formis X Prunus sibirica land,secondary forest of natural bush land,natural grassland
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and agricultural land were adopted to explore the correlation between soil organic carbon and other soil
physical and chemical indexes. [Result] The results showed that soil organic carbon contents of Prunus
sibirica land,Caragana microphylla land, Populus simonii land,Ulmus pumila land,natural grassland, Pi-
nus tableulae formis X Prunus sibirica land,secondary forest of natural bush land and agricultural land with
0—100 cm soil layer were 7.72,5.23,7.40,6.11,3.14,10.26,17.51 and 5. 33 g/kg,respectively and the
differences were significant (P<C0. 05). The grey relational coefficients between soil total nitrogen,pH , mi-
crobial biomass carbon, soil available K, available P and organic carbon were 0. 70,0. 66,0. 63,0. 57 and
0. 55,respectively. An optimal stepwise regression equation between organic carbon and other soil chemical
indexes was built as well. [Conclusion] The contents of soil organic carbons of different land use types
were in a decreasing order of secondary forest of natural bush land>>mixed plantation forest>pure planta-
tion forest™>agricultural land>>natural grassland. The grey relational coefficients were in a decreasing order
of total nitrogen™ pH > microbial C>>available K>>available P. An optimal stepwise regression equation
between soil organic carbon(Y) and total nitrogen (X,) and pH (X;) was obtained (Y = —6. 269 8+

19.383 2X*—0.010 2X°,R*=0. 85).

Key words:land use type;soil organic carbon;other soil physical and chemical indexes; the low hilly

land in Inner Mongolia

A HUBR A AU - AT g 19 4y B —
1115 HL 3 2 4 S 25 A4 B T R AR E A A A
IF] 2 5% ) - AL MR L R TR = b A O 2O
A LR &5 1R WA () A i B R A L
Py 1] T g AR Kl R LA K AT AL ST A 0 fifp
A HETR W b A HLER S B OF S SR AR
AT A e 3 X AN [ L 3t A1) 7 5UF 1
A PLBCIR DL BEAT T HGE L E X Se i R TP
LB 35 o ™ R A WL 15 HC Al - 38 DR AH DG
(¥ 5 PR 28 T T AT G B A - 45 B4R 4 A Xt
A BIUBR 52 e i 2 A HE 1 LA B R X 88 IR 5 ST Y
A BUBR e O (] U1 A58 28 3 i DL 4 3 . AR I 0T A 5l
AR UG B A ) 1 3 A [R] A O ST A BIL
B A A R SRR p L R A W A W
AAHEAT T WEIE S 18 K@ SR HE i T A HLER 5
ot A HE AL AR AR A9 R PR fE ML A 1 — 2
iz FIB AP [ 3 43 B D B 57 1 AT BLk 14 fe AL [
VAAEHY 15 7R A AT 5T DX b ok BB R A i HE 42 it
2% .

L M-Sk

1.1 #SREX#HER

F 5T DXL T N 52 iy s 06 T 0 HAE VG 0 8 4 ) 1
LB, 2 AL T I U R R B R0 VD b R
G % X B R R TR D R X, Ak 42°17' N~
42°33'N,119°36'E~119°53"E, 1G4k 7E 440~906 m.,
IEAS R R e N e P e W 7 M it = o

AR B 400~470 mm, AE 78 K il 2 290~
2 400 mm, £4FH K 2 940~3 060 h, Jj4EF
Yy H %L 2 999.3 h, 10 CLL EBUR K 3189 C,
A R R I A A, AR B KU 4~6 m/s,
AR K 4 T L AR E D R R
pH (B 55 080 PE Bkt . % B 3 B R AR R
THE AR T HE R S PR B I TR S8 AR i - 4l b 25 2R bR
WAL, AN T . EEREAA I
7y ( Prunus sibirica ) K7 25 (Caragana microphyl-
la) INHAG (Populus simonii) . M (Ulmus pumi-
la) s (Pinus tableulae formis) %,
1.2 WRAFE

P AR T 2012-07 — 09 AT, Al s HURE #2 B
ST B A L O I D SR R A A AT
Xof VAL S A ] O U AT A A A M T
T 1o MR R A U & 3 4> 20 m X 20 m
FA) HE 4 FF 7 % OGS A 42 15 00 3] T R T I I A A
O AT RIEAE SR AR o RO b R AR HOIR BB
— S0 H e 1 BRBEHLIBORE A i A T AR AR
75 A BWEIREE S 100 em, 432 0~10,10~
20,20~40,40~60 F 60~100 cm 5 N+ 2, &4+
W3 AEE . AR BT EUE IR 0~100 em 4
LIRS SL (=

AR G SR bR A A DL A A A RO
ROF L pH E K AE Y R Y s ik . A LR S I
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Table 1 Basic characteristics of different land use types
THE o Wois v T
+- R 5 = i /4F Chk - mf}) FE/ % WE/% BE/m iR/ cm FEHBEY
Land use type Average . Coverage  Canopy Average  Average Ground cover
Density R R .
age density height diameter
. R L N VL
1L 45 SHBET R
e Leymus secalinus (Georgi) Tzvel,
P. sibirica 28 0.08 45 — 2.30 — . . . .
Lespedeza davurica sMedicago sativa Linn,
land . . ;
Potentilla chinensisser
4k \ I
C. microphylla 29 0.25 55 - 1.57 - B BB S BRAT
land L. davurica,Compositae
' BRI B BRI T B EE S S
NG REN S : oo ot
. .. Glycyrrhiza uralensis sCannabis stiva L. ,
P. simonii 28 0. 04 — 29 6. 40 11 N .
land Salsola collina Pall. ,Elymus nutans. ,
Medicago tuncatula , Setaira Viridis (L. )
1 i A BRFT 8 A B A T R 3 e SR
U. pumila 30 0.10 — 39 5. 10 9 Compositae, L. davurica,
land P. chinensisser
KRy KLy B R T BRAT S B R
Natural — — 25.3 — — — L. davurica,Compositae,
grassland G. uralensis
RS A
P. tableulae P. tableulae R GRS BRI
AR X I AT IR A K formis formis AT K E 15
P. tableulae formis X 28 0.05 44 — 5.74, 2.18, P. chinensisser, L. davurica,
P. sibirica land 1 7y 1 A5 Compositae, Astragalus adsurgens ,
P. sibirica  P. sibirica M. sativa Linn.
1. 90 —
KR A HEA MK fi ﬁ%% j:.P? " %ﬁﬁﬁz
X Ulmus macrocarpa »
Secondary forest . o
— — 67 — — — Ostryopsis davidiana ,
of natural . .
S. pubescens Turcz. var. lasiocarpa,
bush land .. . .
Stipa capillata Linn.
BT BB ERFT FHERGT
Setaria italica s Sorghum vulgare ,
Al 1 Zea mays L.,

Agricultural land

Panicum miliaceum ,
Fagopyrum esculentum ,Vigna
radiata (Linn.) Wilczek)

1.3 #HEaE
1.3.1 AREAAFXTELEHRFTERY
Mele E AT KGR A BT Z 0T R B R S BT AR
T TR S RN 4 & SO ES V e2  1 o WRon TN
I A& IR AR 0 A SR A R A A 22
J5 2 AR 25 BR AR R R RN B R I R
B & SRR T WL SCER19 .
1.3.2 REXBELH KA B i E AR
P2« AR 25 LB AR AL 1 it 5 S 2 5 H0
i 1l 1) il 4 22 () ) L] AR ARURR B2 Sk i 3 TR) 1Y
ORI B, il 2B 422 30T, OCHK 3R B R L A I ) 51 =2
V1) ) 6 EOG AR stk , B =2 gl /N

SRV R Y, (k) LB R Y, (k) i =
1,230 om, JEHIK N N OB 0T FZ A2 Y,
(B)5 Y, (k) Z ) ) B R 158 Oy ¥k W S0k
[20],

1.3.3 #Fwagbr & A5 Hr i SR R B
Je N—A H AR R TF 4R, A4 45 [ AR B P AR R Y 4E
FH O 5 25 ARV 25 FAR RG] A RN 5 L 5]
AR H AR BEXTY 5200 AS g 3 i), 750802 A8 & X I
FIAR ARG . 451 A—A [ 288 s\ 7 2 5
B —A> [ A8 i AR B R AT FOE A5, DL
PR G B AR iy Il )3 7 rh s X Y /EH
BEMNERE, XML BEREZHT, AERTA B E
A5 g ] AR R B B, TG 2 AR e Rl 5 | A R
1k

g g [T U 7 B O 5 AT DA A 2 AR R - D
MIE T #7250 i) FH=Fos » HRR B EHKF
) P<<0. 05, 75 W Jir # 57 %) J7 A2 AS 6 F 5 2) Durbin-
Watson i35 Ge it it d SR B LT 2: D) £ A MIH &R
H I AH G R 8L Pr<<0. 052,
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b - A ML B U B AR BOR T 35 Ul B - HEA LA
A AR R SR B O 2 s Ay R A 7 U
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Table 2 Comparison of soil organic carbon contents of different land use types
. . e/ pREDE/ “
§ s 1 4 : / = < - N .
L 5 L S A e S R I il | T T
Sample (g-kg ') (g-kg™ ) . Variation ;
Land use type . Variance  Standard  Standard - Skewness  Kurtosis
size Average Range . coefficient
deviateon error
WA #K P. sibirica land 45 7.72 bed 2.72 0.92 0. 96 0.14 0.12 —0.14 —1.53
¥4k C. microphylla land 45 5.23d 2.21 0. 37 0.61 0.09 0.11 0.19 —0.05
INHAZ AR P. simonii land 45 7.40 bed 3.69 0. 81 0.90 0.13 0.12 —1.35 3.72
HHitk U. pumila land 45 6.11 ab 4.12 1. 69 1. 30 0.19 0.21 0. 86 —0.07
KK B HE Natural grassland 45 3.14 cd 2.58 1.22 1.11 0.16 0.35 —0.40 —2.11
THRA XX LA TR A8 bR - . . _
P. tablelac formis X P. sibirica land 45 10. 26 be 2.72 0.79 0. 89 0.13 0.09 1.12 0.12
KR A HEAR MK
Secondary forest of 45 17.51 cd 2.73 0. 80 0. 89 0.13 0. 05 0.03 —1.41
natural bush land
g\ i Hh Agricultural land 225 5.33 cd 2.7 0. 66 0.77 0.11 0.16 0. 46 0.56

T < [ 5 B0l e e A [ /NG 5 6 3 7R 22 5 35 (P<<0. 05) .

Note: The data in same column with different lowercase letters indicate significant difference( P<Z0. 05).

H 2 2 i8] A, R TR A R O R A BL
e i 22 . A PUAR & & R BN K
YA R AR U A A AP > Jih A < 1L 7 TR 38 bR i >
N T aibh s /N4 . S 550 > &l
Mo >R AR T, RO B M - 3 HLAR B i b LA bR
NS Y N AN 70 S NS T R N T T RO
MR HL B KSR W A E R bR b 43 i AR 59. 337,
39.96%,57.57%,40. 14%,69. 40%,82. 07% ., K
SRR A VE AR AT ML 2 o LU 1L A5 BACHE A 25 Rt
JIN T A bR M | FA AR PR b L AR <L 7 TR S Ak K Rl
FH M 4 ) w5 126, 81%., 234, 80%, 136. 21%,
186.58% ,70. 66 % ,228. 51% , %2 K H KR E
HEARIRZ N P30 A8 % A LB UL 2 AR R A7

JIt AAT HLBK &t ey o RS XLl AV TR S AR AT BIL
B 22 T LA TN L AlbR L 2 DR SRR e A PR
b R P ARt U 9 T XA AL AR AR B T — E R
FABAE . RAR w5 Mo A ML 35 8 AR L J2 IR D KR
T A P T MR A BB AR R L R R TR E
K I Z A AL Y R G RS SR o BiE A X A
FE L AR M Fhy T AR AT AT X O b A
Pt iy RSG5 1T — e EAEHT .
2.2 AREHAAAXTIEANBRSE M LE
BUER R B XEKD
ASTR] - A O 2T A S A W 2R W R 4
R RO A R K pH EIE SR 3.
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Table 3 Soil physical and chemical indexes of different land use types
- T 9 ) 5 e ;* e/ S
NCEE L e ﬁj:%ﬂ:%%ﬁ?)% %EL{] ﬁxﬂl@éﬂ J_Xi%qiil
Land use type (mg - kg™ (g-kg™ D) (mg + kg™ ) (mg -+ kg™ D pH
B se p Microbial biomass C Total N Available P Available K
W As Ak P. sibirica land 387. 45 0. 64 1.82 55.15 8. 41
4tk C. microphylla land 395.19 0. 37 0. 64 59. 14 8.57
/NG AR P simonii land 285. 34 0.53 3. 86 59. 15 8.56
HE Ak U. pumila land 607. 40 0.45 4. 46 76. 84 8.69
FKAR M Natural grassland 382.16 0. 38 0.96 57.49 8.61
TR XX LA TR 3 AR
P. tableulae formis X P. sibirica land 796. 22 0. 62 3.32 84.13 8.39
bR Ve He P
RIRUEJEAM Secondary 637.47 0.95 5. 26 71. 23 8. 40
forest of natural bush land
Al . Agricultural land 366. 19 0.52 5.31 92.22 8. 49
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R4 FEEHAAFXTIEANRSEM TEEAEFHSELLELER

Table 4 Averaged results between soil organic carbon and other soil physical and chemical indexes of different land use types

- yERT v ~ T -
Land use type ! : 3 ! (Xs5) .
Microbial biomass C  Total N Available P Available K ’ Organic C
A AR P. sibirica land 0. 86 1. 15 0.46 0.70 0.97 1.07
¥4k C. microphylla land 0. 89 0.68 0.16 0.77 1.01 0.75
/N A AR P, simonii land 0.63 0.97 0.98 0.76 0.10 1.05
itk U. pumila land 1. 34 0. 81 1.13 0.99 1.01 0. 86
KR E HL Natural grassland 0. 83 0. 68 0.24 0.72 0.99 0. 44
THIAR > 1L TR 38 b -
P. tableulae formis X P. sibirica land L7 L 0.83 1.06 0.96 1.42
VSN .
RASUC: A Secondary 1.38 1.68 1.29 0. 89 0.95 2. 40
forest of natural bush land
Al i H Agricultural land 0.83 0. 96 1. 36 1. 20 0. 10 0.76
x5 ITEAENBREHMTEEBHERNABRKRY iz A SICINEsw Il

Table 5

Correlation coefficients between soil organic

carbon and other soil physical and chemical indexes

W T R
Code Factor Correlation coefficient
X 2% Total N 0.70
X pH 0. 66
X Mﬁ%r%b%l%j?riff C 0.63
X, SN Available K 0.57
X3 AR Available P 0.55

M5 AT LLE A LR S A 4 S P AL dE R
OCHER R R BI/N . 2R > pH>MAEY A Y
T = SRR > A 3wk . Rl A LAk 5 A/
pH {HCHERE 2% U], OCHR RB B s 5B Y2k
Wy e AU OCHR IR Z s 5 A AU G R AN
Y1 M b2 A5 A DLk 09 SCER R E0H 22 0. 15,

2.3 TEAENMHRSHMGTERAEFREAEES
EHWE

TERfE T 1A HLAK 5 Ho A A 3 FRAL R A5 O K
FA LAY b AT — 2P R W E AT =2 TR] B B U [l
HTRE. 12 DPS#EAERGE T . By AS LEAL
e (YD) R R AR K2 A (Xo) ] 4 A7 =3
Z R [l 5 A

Y=—4.018 64+23.527 4X,, R*=0. 65,

3B TR F=19. 15> F, 55110 = 4. 96,
P=0.001 3<C0. 05, 15 B 4> & A 4 3 A HLIK 52 ) i
Z ;% Durbin-Watson %5, i HIgt it &= d=1. 84~
2 A R %L Pr(Y,X,) =0.001 0<C0.05, i

WK B A5 1 A LA KOG Bk 22 80 @ 1 IR 5
pH(X) Mg LA S 2R pHE =HZ
T f19 1m0 0 Oy
Y=—6.269 8+19.383 2X, —0.010 2X, ,R*=0. 85,

SGHE R TFE F= 19. 78> Fo 0. =
4.26,P=0.000 5<C0. 05, ¥H3 pH X} + A HLok 5
M2 2% ; 48 Durbin-Watson Kz 4, Al I F T & d =
2. 478 AH E B2 ¥ Pr(Y,X,)=0.001 3<C0. 05,
Pr(Y.X;)=0.019 8<C0.05, A %0 € py A1 03 )7 &
AT

KBS 3 AN F A A Rk (X)) . 1
A TR

Y=—2.191 540.055 2X, +19. 060 2X, —

0.010 9X;,R*=0.81,

G F=4.129>F, 5.5 = 4. 07, F2 B 18 AE

Yy A= Wy i e - A ALK B S e B 3 L (BRUE R

e 6 - A HILAR S R AR 2 A N
2 Durbin-Watson f 5 , \] HIGE it d=2. 7T11~3;
Pr(Y,X,)=0.197 2>0. 05, Pr(Y, X,)<C0. 05,
Pr(Y,X;)=0.013 0<C0. 05, ZE& .51 AfE
YA (XD J rd AT .

YT 5] A GCAE W A ) o R B BT T R AN AT
JH o e LA % PR - S R0 R A Rl 0 5 L AT 72 L
IR 24 0 1) T S LA S H A - S B A AR Y B
PE Il = 77 F2E
Y=—6.269 8+19.383 2X,—0.010 2X, ,R*=0. 85,
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