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The Distribution Characteristics of Soil Organic Carbon under Different Land Uses Patterns in Napahai
LI Xuan, MA Xu-chen
Abstract
correlation with soil water content and bulk density in Napahai plateau wetland in order to provide scientific basis for the rational and efficient

(College of Environmental Science and Engineering, Southwest Forestry University, Kunming, Yunnan 650224 )
[ Objective | To study the profile distribution characteristics of soil organic carbon (SOC) under different land use patterns and its

use of land resource in the region. [ Method ] The pig arched meadow, farmland, shrub and forest were selected in this area and the study was
carried out. [ Result] In 0 —50 c¢m soil depth, soil organic carbon content from high to low was farmland (26.43 g/kg) , pig arched meadow
(20.95 g/kg), shrub (20.16 g/kg), forest (17.25 g/kg) in Napahai plateau wetland area. SOC content was the highest at 0 — 10 cm soil
layer and which was the main SOC reservoir accounted for 37.42% , 28.07% , 49.81% and 30.10% of 0 —50 cm soil depth, and the SOC
content decreased with soil depth enhance. The SOC density and SOC reserves showed a consistent trend. According to the regression equa-
tion, the soil water content was positively correlated with SOC(R*> =0. 50, P <0.05) and the soil bulk density was negatively correlated with
SOC ( R =0.60,P <0.01), and they all reached a significant level in the soil surface layer (P <0.05). [ Conclusion] Different land use

patterns have different storage capacity for SOC in vertical direction, and the degradation of wetland will lead to the loss of SOC in varying de-

grees. The content of SOC in the surface is largely affected by soil water content and soil bulk density.

Key words

bR Rl A A R G ORI A HLBR A, R A 5, 4Bk
1 mPRBE Y AP A7 A LR 20 1500 G, i 1wk
HREA WU, — 7 R R R AR R, 5
— 7L CO, S SR BTE 2 ) AR , H i/ N s
FEAEAR KA BE LI iR R < CO, WeBET g , el s A Bk
AR ) B R AR (LUCC) % 38 HLBk
(SOC) Byt M Jot \Sh AR E VA R B2, A IR
AR R AR PR AR L FE IR ) 2 R
i b R Bl A 25 R G S SR

23 T AT A 7 RS D AR R % R L Uk = YT 0
AR DXIRER , Ja 0 307 e 8 2 e vy SR Rt v ST T i 4t
B ARZ . SRICH T AR AL T7 VI K /R o e i
TS N [ 3 T A 5 N Vs o O Ml 1/ STE R S 2
J S A Bl A DA 0 st B, LA R v A TR R A RE
S RRUE MR R TN SRR M R R R 11
ARV A SR O TR B R S
FIE DX % DI 25 2 A PR R A0 SCRE DX I, AR R, A A I e
JE M T T BR /), S5 A SR A8 AL B A, S5 LR oD T ¥
g A Al ) 38 3 SIS R e A DA LA e i S5 0L = A I

E&UH

BRAARHFEALTB (31360122) ; = d & SR A4 &
TEFH(AEZF)ERTRB,

EEEN F3#(1992—) , 4, GG, AERTE,BFFRF G L
BAXE,

B i RHAMEARORRYREE S EAREI T
EZ 3

¥ ES 2017 -01-28

Plateau wetland ; Soil organic carbon;Land use types;Napahai

Hb A, AL i U ORI AR M TF B AE I AR 22 N sh
75 DXl A A T T I RN T g, 8 ol - M A ML R
DT NS

{20 {H22 90 4R LAk, + R FH/ 9 AR AR 5
i FE A VR DGR FE AR, JHORT T SRl i i 79 52 Wil 52
g E TR A R AR R AN TR
AN, LUCC S SOC F 52 ) X 38 22 74 K, 1l L5 22 B 5%
JRBRAE B — A 25 ZR 1O b T AR A S A A X o 0
BRERR AR DX A0 AT RGBT 0T YL T I 4 94 1 0 b
AR A BRI B 20 28 28 A Xl e X 3k g 32 A3
TG BHEZ R I 4 b 4 HboFI) 2D, AF 5% 1L 4 38 BLotk
L, A R DX Sk A P B A A5 e e R IR A4
1 #M#5F*
1.1 MREEBR HINEN T o ma & BhiRm
(99°37' ~99°43' E,27°49’ ~27°55' N)  f&i L1 ik =T X
IR, MR 3 260 my, % X IEUE W AT T RS ZR U, A3
RS- 4 °C AR KA 619 mm' ™ K3 P R T
L) + - J& AR 3 R SR 2SR K IR
S5 AT R AR — A A 4 A ) 4 TR 1 AR
HE R

YRMaE = BRI A X A3 K AR P TR AL R, ]
BRI L b2 G LA LA (Pinus densata ) R PEH BT IE AR,
T2 AT ) 23 0 T L 0 X3, RN 298 3h 45 R 3 9 T3, 1B
BN Z2 BEHUIR 43 A3 (14 FE AL Y%, LA 1L A ( Sabina squa-



45 578 F B

iR B b A X T RO ALBE A 4 AE 101

mata) RPEH . WA E 210 A RE 7RSI S B R
T IE R EW— e PR R B R BEHOIR B (F it ) | 358
- AR, RSS2 P I T A Y X8 2
JFE A M, LLFPAE 3 BR ( Hordeum vulgare Linn. var. nudum
Hook. f. ) £,
1.2 #RFAE  HEAENIRE T 2014 457 FAEAE KR
WIgEAT . U D A H R L A ZRARAE g BIF T AT 1
TEAE L, AR MY P A AR IS0, B 3 AR A 1A
Ti o TERAFEHLAY 3 AS/INEETT 55 43 5AZ —A~ 50 em IR 1
A, 402 (0 ~10.10 ~20.20 ~30.30 ~40 .40 ~50 cm) 3
ke, HHEZRET 100 em® FRTRERIGE , +- 365K R A
HEFREIIE ,SOC PR I R MR 4L — Ak Il
SOC FHERUR G VR F SOC s R
C,=D,xW,x(1-6,) (1)
Tczé(cixdl)xO.l (2)
b, C AU  keg/m’ D, hy + R g/ em™ s W, N
SOC &, g/kg; G, W KT 2 mm BRA T G H LG T, R
PLIEFL0 ~ 50 em REE SOC ffifit, ke/m’ 5, N5 i 2R,
em;n NERZER T n =5, B TIEWF5 X 2 4 AR
SRR EE AN AR A e ok % v A T ok iy v ) &, -2 2
OIAREE(—MEARAE 1 m LUR) Wi 5 b BT BORE it TR
H50 em ( EEAZ LA XN EAERR ) A S A TC R A
BURR A B R D, I, 7ETTHER SOC % B I AN 125 JE kA1

R A
1.3 #iESH
AT 58T o

2 ZER5HH
2.1 ARETHFALER SOC SEHEHFHEHME mFE1
AL, 9 M SOC 2 HE4F 8. 87 ~50.21 g/kg, & FEHL 0 ~
10 em+ ZE VUK S B i ,30 ~40 F140 ~50 em + 258
AFXF A, b A 5t vy 2 ) b T 08/ I R AR, X5 5K S
a2 A AP A R B WRZEHT 50 em,
TEHE M A L WE RN BR AR LR 3 > T 68, 10%
56.09% \82.34% F142.84% , J5 20 Hras KRN, HFEEK
(B8], A HAEA S ER)Z 0 ~ 10 cm 57F )2 30 ~40 cm 40 ~
50 em Bt i 22 R (P <0.05)  fE il 5 ARMIES 2 IR 1 T8
B E S R ], SO A FIFRARTE 0 ~ 10 em £ )32
AR FEXER(P<0.05),

BREHLZ[E],0 ~ 10 em SOC AT MIR T, 1k 50.21 g/kg,
FLUCOh R AR L, 435310k 39.20 137.09 g/kg, seAIR I K
R AR 25.96 g/kg, MOASIA] +HF 2R RISEH){E A, SOC
S PR EIMRUCOR AR BT G HE L TEM FRAK

MRERRAHZ (SOC 7k >30.00 g/kg HYJZ U0 HYSE L, K
FH 3R 2 52 E 5 20 em , HE ARy 10 em, ZRAK SOC AL,
Hofth + 3 &1 SOC ¥4Ik T 30. 00 g/kg, M AR AR ENHE N,
0 ~10 cm + 2 SOC & i g 38 .

I E R FH Excel 2003 F1 SPSS 22. 0 #&

®1 FELHFIAREE SOC S8

Table 1  Soil organic carbon content under different land use types g/kg
- 3 ) A +J2 Soil layer // cm T4y
Land use type 0~10 10 ~20 20 ~30 30 ~40 40 ~50 Mean

G HH Pig arched meadow 39.20 £16.29 aAB  20.67 £22.40 aA

¢ H Farmland 37.09 +7.40 aAB 31.85 +£3.29 abA
T\ Shrub 50.21 £33.76 aA 21.15 £11.78 abA
FEAK Forest 25.96 +13.97 aBC 19.32 £7.13 aA

19.57 £22.76 aAB
27.41 £5.42 abcA
11.18 +5.68 bABC
15.23 +9.62 aAB

12.83 £13.02 aA
19.49 +12.89 bA
9.40 +5.27 bA
10.89 £6.93 aA

12.51 £10.75 aA 20.95
16.29 +£5.62 bcA 26.43
8.87 +£6.28 bA 20.16
14.84 £10.31 aA 17.25

T AN TR ] — L A PR RN ) LR R 22 5 .25 (P < 0. 05) , AN A RS FHEER IR ) — 1 JZ AR - M) IS0 ) 22 7 . 25 (P <0..05)
Note : Different small letters indicate significant difference in different soil layers of the same land use type at 0. 05 level , different capital letters indicate signif-
icant difference in different land use types in the same soil layer at 0.05 level
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1.80 g/cm’ , FEHEHL - BT 0 ~ 10 F1 10 ~20 em + )3
SHENE 25 (P <0.05) ,76 30 ~40 cm 12 55 E
257 (P <0.05) ,7E 40 ~50 cm + )2 5 H A& FF 1 52
2232 (P<0.05),

®2 AELHFALRBIESKENEE

Table 2 Soil water content and bulk density under different land use types

- R A + 38 /K B Soil water content // % i
Land use type 0~10 cm 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 em Mean// %
¥ Ht Pig arched meadow 35.41 +17.75 31.80 £17.23 30.21 +£17.03 27.41 £18.09 26.52 +17.66 30.27
4%l Farmland 14.90 £13.05 19.55 £13.30 13.28 £10.10 14.91 £10.20 19.63 £3.67 16.45
HEM\ Shrub 31.49 +24.44 27.08 £19.10 21.90 £15.58 23.16 £17.22 16.07 +14.15 23.94
FRK Forest 25.32 +18.00 25.03 £9.38 25.29 +9.32 22.22 +21.10 27.16 £2.57 25.00
AR A + 3982455 Soil bulk density /g/cm’ S
Land use type 0~10 cm 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 cm Mean // g/ cm’
G HEMD Pig arched meadow 1.73 £0.07 1.79 £0.21 1.77 £0. 16 1.78 £0.11 1.94 £0.03 1.80
¢l Farmland 1.68 +0.12 1.59 £0.07 1.70 £0.19 1.74 £0.07 1.72 £0.20 1.68
#E M\ Shrub 1.42 +0.35 1.47 £0.23 1.62 £0. 10A 1.66 £0.15 1.57 £0.03 1.55
FRAK Forest 1.55 £0.14 1.59 +0.19 1.51 +£0.27 1.65 £0.24 1.64 +0.24 1.59

2.4 SOC 5timakeg TEAEMMEXM ha3 i,
0~10 em + 2 +HEF KA SOC 2 BEFMEKER (R =
0.50,P <0.05) . SOC &5 HHERFAEAR 12 A
ARG LIS EIMME R, 0 ~10 cm )2 LA
55 SOC ik B EAHOC(R =0.60,P <0.01) . MILLA (A1
TIRERIRERE , LR E X SOC & HA R 1) 180 o
%£3 SOC 5+BEKEMAENHEKLME
Table 3  Correlation analysis among soil organic carbon, soil water

content and soil bulk density

fihr R mrm WEREGE)
Index Soil layer Regression equation DG(.,?S].OI’I P
cm coefficient
+HESKE 0~10 y=0.80x +15.07 0.50 <0.05
Soil water 10 ~20 y=0.40x +12. 80 0.20 >0.05
content 20 ~30 y=0.39x+9.48 0.16 >0.05
30~40 y=0.27x+7.26 0.19 >0.05
40 ~50 y=0.44x+3.79 0.38 >0.05
+HERE 0~10 y= -73.40x +154.03 0.60 <0.01
Soil bulk 10 ~20 y= -35.31x +80.07 0.32 >0.05
density 20 ~30 y= -4.34x+25.51 0.00 >0.05
30~40 y=-4.41x+18.74 0.01 >0.05
40 ~50 y=-5.42x+23.22 0.02 >0.05
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Table 6 Distribution pattern of carbon storage of Pinus koraiensis

plantation in different cutting area t/hm’
- Carbon storage
FEX KRR BAR WEpZE Hwz Gt
Sample area Tree  Vegetation Litter Soil Total
layer layer layer layer
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