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FEE LT 2R L AR 32 A W AT b, T RRTRE SR € TR T it BRI 2 L ) DU 25 BB AR T - 48 80 T S 4580, 43
Mr 7 AT HURR B9 T B AR AE S S LN I OE R, 45 SRR AR A 3 )2 SOC & i, Ikl
AL HEAE 10—20 em J2, SRJ5 ] FB @ 3 LTS ft T L2 5 R ) BRI R v SR B 40 1 )2 B bl
Jo B ek 2RI S R LU A X — RN 20 em , FEMREEF HAREITE A SO em , &1 IR S PRI TE A 20 em , HE A1 5 1T
40 em, 0—10 cm JE2AHIPEAIE] SOC FH 22 F A B3 ;10—20 cm )2, W5 115 ) FFE RPN H Ak SOC & B3/ T HAbk
#1;20—50 em 2, W LH R SOC % i 5 HE N REHHET | 38 8 T BT IR AR AR T € IR ST bk, R A A ALK &1 1 43
SR, R A2 A MU i S A R W ORI, 5 RS KR A A R W IO, 5 8 pH R 55
FHIG, 5 R A R RUBYRL & 5 IEAR G 7E 30—50 em 1EAEGHE R, &0 MIE 20 45 33 W, 0 1L =) SOC & it 5 HHEEA
B K A R ARG FEIRPEE AR SOC i 5 AR A i W E A OC, B RE SSbK SOC & B I 5 B R & BRI 1 IE A T
FHE, MHEN T H SOC F i S E WA, 7F 20 om TREE 4 PR B A HLER 5 5 22 B 835550 om 4B 0 785 110 5 ) |
FEMRVE R AR - A HURR % B 2 25 v T AT R R SRR A B, 50 em TR - AT HURR A 2 15 90 4k 0 B St B 25 R I AR G
(R*=0.299,P=0.01),
FKRERIR P I AL B R AR A SR R

Soil organic carbon storage and profile inventory in the different vegetation types

of Luya Mountain
WU Xiaogang, GUO Jinping”, YANG Xiuyun, TIAN Xuping
Forestry College of Shanxi Agricultural University, Taigu, Shanxi 030801, China

Abstract; The patterns and controls of soil organic carbon ( SOC) storage are critical for our understanding of the
biosphere, given the importance of SOC for ecosystem process and feedback of this pool to atmospheric composition and the
rate of climate change. Understanding the distribution of organic carbon inventories in soil profile is crucial for assessing
regional , continental and global soil C storage and predicting and ameliorating the consequences of global change. This
study was conducted to determine the soil organic carbon inventories of 0—1.0m depth at 21 plots in four vegetation types
from 1703m to 2756m in Luya Mountain. The four vegetation types were subalpine meadow ( SM), cold-temperate
needleleaf forest (CNF) , coniferous and broad-leaved mixed forest (CBF) and shrub-grassland (SG) (former cropland).
The results showed that the profile distribution of SOC was different under different vegetation types, indicating the effect of
vegetation on SOC. The SOC storage in the profiles decreased generally with increasing depth under the four vegetation
types, with sharp reduction at the depth of 20cm for SM, 50cm for CNF, 20cm for CBF and 40cm for SG. The maximum
SOC storage occurred at the depth of 10—20cm in most cases. The four vegetation types had no significant difference for
SOC storage at the 0—10cm soil profile. The SOC content of the SM was closer to that of SG at all the soil profiles, but was
significantly higher than that of CBF and lower than that of CNF at the 20—50cm soil depth. The SOC storage was
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positively correlated with soil total nitrogen and water content, but negatively with bulk density. Soil organic carbon was
significantly related with clay and silt content in deeper soil layers. The result of stepwise linear regression analysis showed
that the SOC storage was correlated with total nitrogen, water content and bulk density for SM, with TN for CNF, TN and
BD for CBF and BD for SG. Within 50 c¢m depth, the SOC storage was 13.564, 11.827, 9.461, 9.111 kg/m’ for SM,
CNF, CBF and SG respectively. The SOC storage in SM was significantly greater than in CBF and SG (P =0.031 and
0.021) within 50 cm depth, while there was no significant difference among the four vegetation types within 20 cm depth.

There was an apparent trend that the soil organic carbon storage increased with increasing altitude (R*=0.299,P=0.01).

Key Words: Luya Mountain; soil organic carbon; carbon storage ; total nitrogen; bulk density; water content; clay content

MR A S R G P R K BRI | LR A R B R S R G 230 HIEAHLER (SOC) X
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Table 1 The basic characteristics of the study sites

§ -

. iR wiE oWE EWSREE e

Plot No. Altitude/m Slope/ (°) Aspect Soil parent material Vegetation

WL ﬂﬂ%mﬁﬁ]i‘” B ( Carex sp.) . 4 Wi ( Plantzf;o asiatica ) Bf % 3

(SM) 2656. 8—2756. 3 11—18 Wb R DLAR R (Afolyg;;num viviparum) L1805 353 ( Pedicularis striata) |

(3) KAk 5% ¥ & & 5 ( Kobresia pygmaea ) . % ¥ % ( Geranium
hE wilfordii) T 2N ( Taraxacum mongolicum )

T AR KT ( Picea meyeri) .75 ¥ ( Picea wilsonii ) Fl*E1k
LA (Larix principis-rupprechtii ) EEREF  BEVE B 35 %

Fisle 90% P I, FRA S HBPA JE 0. 7—0. 8 A 2% 5 % 4

SEL I £
FELLPEF AR i REERORAE R

(CNF) 2182.1—2598. 4 17—38 " s o y  GA & (Lenicera hispida ), = W. %5 £ 4 ( Spiraca
9 T o) BT Rus . SR A £
N ( Geranium danuricum ) , & % ( Carex spp. ) , ZEX B H
(Saussurea sobarocephala) 253k (Aconitum spp. ) %5
FRARFP AT AL AL I HE ( Betula platyphylla) (ZTHE
( Betula albosinensis ) #1114 ( Populus davidiana ) 4 8 #f
EFRRTRACHK FH 3% W 1 Folt  HE & SR BE 95% LA B TR ARJZABIIEE 0. 5—0. 6, #E K
(CBF) 1906. 1—2116.5  21—40 VPR REBUAMR A R E B =W 55 44 (Spiraca trilobata) KL T 2L 4
(5) A XA ( Lenicera hispida) .2 f£ 41 F ( Cotoneaster multiforus) ; %
RPN FEEA EH H (Carex spp. ) . B 5 & ( Pedecularis
sp. ) JERH( Gentiana spp. )
2005 AR IR G #4558 MU, SRR AR VY o il 22
i NER ] ERIEE (Avenanuda ) 48 B ( Solanum tuberosum ) 4+ ¥ ( Setaria
(SG) 1703.1—1851.0 16—21 PR3 AR italica) , P E A Y 85 28 (Aster sp. ) AN AEFSE (Stipa
(4) PRALISTER bungeana) | KE F ( Stipa grandia ) & i VE BT R
60% —70%
5 B AR O, s+ ERE I Y0k SH 5 SCik 12
30 ~ _
777 125
= - B .
H RUE
20 F v 4 H MH NH - 100
| e 7;; A H
5 e e 7% £
- - H = N\ H . 1S
g ERNZENZENNZENR 7 ®s
5 - H H ] H B
: AR R B 2
g N AN PEN RN B 8
§ = — L = 5 T

~
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1 HEFEE 19712000 £ZF A FIBREMERE

Fig. 1 Mean monthly temperature and precipitation in Wuzhai County
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R 34,2 °C SIRAER ST A 825 AE YT & 453.9 mm, 404 A1, 6—9 H R 2 5 2 4E 1) 70% |, %
IREFRAAE K, AR R /K R 711, 0 mm, B BE K B8 252. 9 mm 4E28 & B 1800 mm , 4F 34140 i Ji
50% —55% ; JCFE 130—170 d,
1.2 BpARRAE

2010 4F 8 A, 76/ 2L N 14K (2756. 3 m) FIMKIEIR (1703. 1 m) MR RE T REZ) 50 m 3% & — M FEHL L
Th21 Bk FEH T AR 30 mx30 m,, X SEREHL AR W = 1L A SRR AR AT TR SRR T DA B g
FRREVR AL, B A R RE 7 A AR DL P38 v BE RSP 24 55 BE  JF IR A B gk B 5 A
FH,

BASREHAZ 1A g T R AR R 2R BT, DA 1 m R KR, B R T2 4R T
— {0 T EBCRA A7 1)V SR A O T, 0 4 998 J2 R0 % 0 J22 V52 i O b T 5 B SR B A 2 1T (30 emx 30
em) AT AT T59) 2R 100 em® FOFR T35 10 em [A]RE 22 RAE LI E 325 5 | ] if FHAS 4540 R kE T
O3 2R I A LA A 1458 AR RS B B 5 iy [ S0 =
1.3 ZEWNHr

R AT AL M R A R SR R LA ek M A DR SR FE A R B AL, A RUR
A LG S, 3 pH BN E SR FH HA Y, - EOR B A R T B B 112, 58 K i R i i
W, HAE RN, B B3 ANEE, AT,
1.4 HdEabag

AWFFE B 21 AR HiFa R B IS B K] 43S W0 g L R ) FE TR AR B TR S HRORIIE AR 4 B,
TN B A B2 SOC B i B 3L FE A (i R R]— e 218 TR b 00 7 P S AR 38 (E (N =3) 4
KR 3 1+ R EATEA TR RA AR R + 2R A — R T T MR A, 0 53T
520 em 150 em WREEM - emkfit . HIRAHE R 2 AR, IR LA (1) .

SSOC = > 0.58 x T, xp, x M, x (1 - C,) x 10”' (1)
i=1

K, SSOC F e REE I TIEA DL S i (kg/m* ) ,0. 58 24 Bemmelen F AL (A HLETR BEH2 46 A HL
BRUREE) , T, A5 i |2 HIEAYELE (em) , p, W i R HIEAF (g/em’) s M, 5 i B HIEAPTHKE (%) , C,
N> 2mm BRA S E(% ) ,n WA TR =/ G

JITA R BIR F SPSS17. 0 Geit 3R AR EA TG E 43 BT, AS [RIAF B 28 78 1) = HER00H 28 o 119 25 5592 FH One-Way
ANOVA 53#7, b Turkey's-b 75 225387, H&ME M1 F Pearson #H5E0#71, [EJEF Origin Pro8. 0 ZX{4FI1E .
2 ZERE5HH
2.1 SOC I AR FRAE

PRI AR eI )2 SOC & s, e KAEAAE B 10—20 em J2, SR )5 0] B 8 7 ik
AN A WU B 2 R R R AR A | R 4 1 2 B WL R AR R K (B
2) o ANFEAEREZEAE] SOC F T AT B AN R . SM T — B 20 em, CNF #1fi 4 50 em CBF 1 4 20
em, SG IR 40 em, PN A LT 5 BEGR BB Z it/ , A P & AR e /N, R RRE .

0—10 cm 1JZ SOC & &g A 22 537 R B 2% ;10—20 em 12 SOC & SM 0k, 5 CNF iR & 2%
5,15 CBF Ml SG 225 .3 ;20—40 cm +)2 SOC & SM 1 FS #5383 = F CBF, Mk T CNF, 40—50 cm
+JZ CNF 1) SOC & =k T K 355 27. 227 o/kg, B & T HABAE LR . 50 em LU F #1452 SOC
SRR A T B
2.2 SOC {5 Ak R A DG 14

ARG B TR EERG N 4 BRI + e i SR B SR WE n (1 3) ,4 FhE PR AT
F IR FE RN . CBF>SG>SM>CNF ; H3EFK S M A & g R, AR 3 4 + 1 4 2 i -1
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SOC/(g/kg)
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2 FREBRASEALBEHRELBETRRELERE SOCEE
Fig.2 The vertical distribution of SOC in the soil profile content along altitude gradient

SM ; subalpine meadow ; CNF ; cold-temperate needle-leaf forest ; CBF ; coniferous and broad-leaved mixed forest ; SG ; shrub-grassland

BTSRRI /NG FEESR R AN R R 2 ) — )2 AN R] — A 2R AL [ 2 BITE P<0. 05 KPR 22 5P e 25

B, A A RO, P42 pH (3 52 LSS RE (7. 49—7.96) , Hifls 3 R gl B + S bE BN 1E
B TR SRR, AR FP R IR A II i Rim 2 SR (6. 27—6.96) o . L ) - 3 pH {ERE L)
IR BT H, oAl 3 PR RIER AR B i 1

Soil moisture/%
10 20 30 40

Bulk density/(g/cm?)
2.0 0

05 10 15

pH
6.4 68 7.2 76 80

Clay content/%

Total nitrogen/(g/kg)

5 101520253035 o 1 2 3 4

0—10
10—20
20—30
30—40
40—50

Soil depth/cm
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70—80
80—90
90—100

T

3 AEEHEBRTEERREAIERAOTL
Fig. 3 Changes of soil properties by depth interval under different vegetation types

T

T

T

T

T 1

TE A SRICNET S0 - A HLAR 73 A (1 322 P R M R R o S - e i ™) f e 2wl
BHmSEAMM S ESAEREAMCLR, 5 HESKEREEHL, S2ATREEEEMX, 515
pH {8 R385 5A 56 , 115 Bk AR & AR 30—40 em £ 40—50 em PINZ R FEFH W& IEA LT, 1Rtk
LR L BT B E S — A % SN [l h e 26 700 + A LR 5 - S B M B B A G (36 3) , 5 SR R W
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WEERHSC, BRI SMK A LA 5 U B SR A R A R AR OC T HE A RE BN SOC it A H R
ER,
£2 FRARELEANBEES THBUEROAXN

Table 2 The statistic character and association of SOC content with soil properties by depth interval

+2 AL E s FHFMESTHT Correlation analysis
Soil depth S0C comtent T Bk WA LR BB ik B b
/em /(g/kg) Bulk density ~ Water content pH Total nitrogen  Clay content Silt content
0—10 27.598 10.067 -0.289 0.684 " -0.377 0.606 ** 0.382 -0.227
10—20 24.305 10. 062 -0.502 " 0.508 * -0.199 0.711** -0.055 0.375
20—30 24.453 13.663 -0.806 ** 0.791* -0.276 0.763** 0.335 0.403
30—40 22.708 10.241 -0.800 ** 0.657 " -0.239 0.612"" 0.509 * 0.671*"
40—50 20.213 10.700 -0.779 ** 0.857** -0.264 0.840 " 0.500 * 0.562 "
50—60 17.323 7.397 -0.741"" 0.661" -0.025 0.461 0.117 0.084
60—70 17.527 8.991 -0.714" 0.670" -0.373 0.863 " 0.224 0.411
70—80 15.045 12.358 -0.863 " 0.943 " -0.572 0.928 ** 0.586 0.203
80—90 12.517 6.032 -0.616 " 0.925"* -0.795" 0.786 " 0.729 -0.047

* WEMKTF0.05 (BURB); * = BEMHEKTF0.01 (WE)

R3 TREHEXBTEENHRS THELERMEXYE

Table 3 Relationships between soil organic and soil properties

ik & [HIEBSEA SR REL 2 A
Vegetation types Regression model R P
Wi L FA SM SOC=-30.106+7.457TN+0. 804 WC+13.245BD 0.946 <0.001
FERMEEH AR CNF SOC=11.124+6.612TN 0.608 <0.001
EFRATRACHR CBF SOC=20.394+8.592TN-11.314BD 0.926 <0.001
HENRLHY SG SOC =49. 686-26.784BD -0.721 <0.001

2.3 A[AIRLBESR 4 A PR A S S R A

16 a
Ktk 2] -

4 B T AR R 20 em 50 om R S 2T e
EHATHUBA R, TR SERIESE IR e 2| B /
RACHRRIMEA S 0—20 om RIZLICPAPLRGERE S 5 | c
50 em VR P94 HUBRB#H A9 40. 9% 35.9% 52.9% fl 2 M
48.8% . 1£20 em K WRWS MG LAANBEE 2 " o
oA, B TIOREET IR SHAIRASHAMEA M, %2 § 6f | ala Il
ST REA T R, 5 RAE T BT, S0 em WET 8|
7 5100 ) L 45 10 AT BURK B B (13, 564 ke
) JCOCTEAE B 01T FEEL S WA B I il
(9. 11T kg/am® ), o TR S b P A5 4+ AT B B 0 - e
EEEFET T E LA M (P=0.031.0.021), 50 cm & Soil depthvem

JEE A LA it 5 T B L R R IE A G (P =

B4 FEEHEBRTEFNRTE

0.01 ) o Fig.4 Soil carbon density under different vegetation type
3 itig
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