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HE: [ BRY ] HONEEILARRIR SR T 3EA HURR S e FIA LB B 09 3 B A RPE S5 3R ke DG ¢
R, A AR SRR PEHE R T A B AR S IR S5 T REPPAG SR AR 2 . [ 773k 1 BEBEARIR] 5 Fh gtk
g3 AR, BBkBkAR . SElBRbR . EHIRTRZSHR . iAgdk) 435I 3 Sbrfiiet, SREE 0~100 cm AR 42
THE, I HTARSC R AR, BTN ] S A PR T S LB A BRI, B IR AR R AR G g
e S BB . [ R ] AR FEES R AR S 5l 9.35~50.25 g kg™, HIEN 27.42
gkg o MROPTUNTAIR 2 HHEA LR & B R (p<0.05) , AREIRGIHE A HURRT- 25 & i /b2
RHEFF . Wbk < B RTR SR < HEMRAR < Stk < bAbk, AR[RIbR S 280 -+ 50 Bk & B H ARk a3
. WRZH FZRHIFE, REEAE, £2 (A+AB) HHEBAVER TR 57%. RFEMDIEA 100 cm %
JE A WL By 21.4~76.6 thm 2, {EJy 45.7 thm 2, 4R 16] e R A HUER S8 K/ A ik > #%
BEAObR > ST RATR SR > 52 ARAR > IFARR . BAAL om JBERE 34 HLAR 27 BE Y2 B AR AL AL 5 -3 DLk 2 A
[, NERZm TR, K2 (A+AB) HHEAHIIRE B N LI EA VUK BERY 35%~40%., ARG -1
AU GBS eR S8 2T FIEME (=0.923~0.985), 5+ HE%E B0 0 E AL (=—-0.971~-0.996).
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W TR R I B, ARdei
DX ) I ARORI A I bR - R 2 B 22 AN R BK Y
S TSR e T S N L 7 N R M 7N
HERER R LA IR s ARE-FAFEU A, AR
T T AR B R ) AR aRAET AR
RANMPF RN, HIA PR S =R/ R >
1L R AR R B METR AZ AR > AL ZR AR AR, 3 5 X1 [ A2
SEPOEFEAG I A A ) 5 SR AR PY BF ST R
7N, BRARCR T3k T IR SR

FA LI G A SR ORAP X A A 76 At DX P55
G SR HOE S AR AL, RARIMAL ( Pinus
tabuliformis Carriere. ) MERMAE R G RN
RO R BRI VR 268, XA PRER A £ S 55
e BT LA AHOCHFTE 2 OR4P XN IR 53 A A
BE#k (Juglans mandshurica Maxim.), 11145 (Populus
davidiana Dode.), H ¥t (Betula platyphylla Suk.).
WA (Ulmus pumila L.) by 35 2R ) B TR 7 V5 -
MRARR . ABFSELL 5 FIBIARS RSN 4,
Bk AN 12 R AR S i 2% B HLOM
ML IR G R , TRV AT
TIEA R R SR, R IR
IR A5 AE A SR AR 2

1 B X BRI
PR B FALSCITPLAAE DR SR AR X

(115°4344"~115°5022"E, 40°299"~40°3335"N ) ,
T2 DX a4 6 L Ly DR TS L e R, AR 1R R
87.6%, ik 628~2 198 m, ZIX W+ HEH L M1k
K, TR EAIE, FEA LML L
P AL B A 4 R T B AT R R 2 AU
AERRR 8.9°C, AFRIRAVRIR-27.3°C, FHH
4L 2 836 h, JCHEINIZ 150 d, 4FEFE/KE 493 mm,
MEZREE 1772 mm, EBEFAMMA . IIH
(Armeniaca sibirica (L.) Lam.), FIHE. S . bk
. ML L8 . 1L AR R (Quercus wutaishansea
Mary.). Mt (Betula dahurica Pall). 5% 7 #k
(Quercus mongolica Fisch. ex Ledeb.) &5,

2 R &

2.1 HFHIEE

WA FE DA AR . FR AR (1A 5 i
Fa) o ARBRRRAR . SEATERAR . ILAmARSE 5 B i Al
MBI AT OL, 5 R Befr . B
1] LA BR 53 % BE A X6 A ML 52 ], ZE R RR AR
PP ARN 20 m x 20 m (1Y 3 BebRdEdy, 3t
Th 15 Sk H . 43 56T T 258 A o4 b 47 A 5 R+
WA, FEHLIEARMENL ULER 1. WML - BRI,
FRIE, MR IR A R AR, AR 2 Bl 3 R AR
Bk

R EEEARESR

Table 1 General characteristics of five stands

LNk R R

TR EE

8 P 52

KTy .
Sﬁtﬁ%%g Stand age/ Elevation/ Slope/ Aisﬁ IZJC 0 Litter depth/ Density/ Canopy/ Associﬁe%frzq]s ccies
yp a m © P cm Fkhm? % P
TARAR Juglans mandshurica 68 815 25 7% East 2.5 1120 85 T%‘i Syzygtum arf)mat{cum
AW Fraxinus chinensis
o . =GR L8 %4 Spir rilobata
2y . = RGLR3 Spiraea tri
S ERAR Quercus mongolica 85 856 23 7Rt Northeast 3.5 985 80 SR Corylus heterophylla
e o
WAk Populus davidiana 7 869 21 Jt North 1.0 922 %0 th i) Prunus sibirica
AW Fraxinus chinensis
KA B Deutzia grandiflora
£ VB AZHR Pine-poplar mixed forest 78 895 27 7R Southeast 5.0 1078 85 WAL T Lespedeza bicolor
JCEM Acer truncatum
TMAAAR Pinus tabuliformis 80 941 18 % East 70 394 20 5 T4 Syringa amurensis

B Corylus mandshurica

s R PRI BB A3 bR P . R L

Note: Data of each stand are mean of three sampling plots.The same below.

22 WARFE
22.1 FHMAEZ LA SRR ANRILAIEM
TRV LY/T 1952—2011 ( ffMAE S RG K%

BOUENTE ) AT A IR SR EE . 7E 20 m x
20 m AYAARAMERS N HE = miA miik, WCEIFHE T &
SR, WEE 100 em, - IBEE I Z U b
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TRI4H: A, AB. B. BC. C#:5 )2, &4 HIH
HIZWRACT Ja LR LR EIATIRE , W bR
WL N HREHEATRZWIES, R R 1 kg /2

A, Mt 75 Gy RS, VRN B R [0 S
SN FRAD LR UL WL 2.
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Table 2 Soil genetic horizon depths of different stand types

ANEMFIIANE +JZIRE (Soil genetic horizon depths of different stand types)/cm

R

B AR

Juglans mandshurica

SRR

Quercus mongolica

Genetichorizon

A 0~8 0~5
AB 8§~22 5~20
B 22~39 20~45
BC 39~62 45~65
C 62~100 65~100

g7 Bt iR A THFAAR
Populus davidiana Pine-poplar mixed forest Pinus tabuliformis
0~10 0~7 0~5
10~25 7~19 5~18
25~45 19~39 18~33
45~70 39~65 33~53
70~100 65~100 53~100

222 HmALEL55H RSB AL
PR 5T 53 BT 7 1 39 2 BEARMD AT M A o SRR S Al A
. PR IR R RE ST, ES%H LY/T
1210—1999, + 3% R TIE, Hiks
2 NY/T 1121.4—2006, - FE0RE 20 B8 22 R F W
Bk, ES% LY/T 1225—1999, + A HLFE D
ER MR -ERRHARD, HIES% LY/T
1237—1999, A-34Z0M e R HPLIRIA &L, Ok
2% LY/T 1228—2015
223 BAEA WA RO AR IR R R
A B B s U AR 1A

T AR A5 1 2R AR, SR
SYEFATE A L2 RS DT, AT

SOC, = ZT,«Xp,-XM,-X(l—C,»)XO.l
i=1

X SOC h HIFEAPEREE (thm?)
T, 0% i 2 2R (cm) 5 p, N i J2 T3S E
(grem™) 5 M, W& i EHIBEAVIREG & (gkg)
CioA>2mm WARTE (%) ; o AHIHE)ZE.

PRI - 498 A JR AT IR A 5y, & 12
WIRPBE YA M, N3 X 4 3 a2 B 645 X e 43
Br, BB, XHEAREARFEMR BT AL
e B T —fe b2, RI3HAR

B om JBEE HEEAPUIREE (thm?) =%)2
R A PR B+ 2R

PSR B A BC R IR (B 1A) , H
Jr YRR 1R A P B, AT B
F 5T TR B R H ARk Toie )R R e )

g1, H—AAL IS K 2 8 T R — B A
MR (K IB) , o] LIXHT B R B b 1 it
FTIA, X, BAriE s HA 3 1586
5 P FL T A R

B3R5 H A BdE 09 Ak BRI R ) Microsoft
Excel J2 SPSS18.0 5. FHEAKE Jr 22537 (one-
way ANOVA ) F 35 bR 7328 B 38 2 YO + 1A
LR & A M E R BEE (p<0.05) , FH
Duncan £ T2 HE AL ] Pearson AHC REPEHT
A WL BRI T R T Z [ A SR AR

3 ERE50H

31 TEBNmRESEEESMIFE

3R ARFEMEIS + 2 A PR S
HON 9.35~50.25 g-kg ', YN 27.42 gkg's 100
em + 2 HHEA PR S EIEAR, LK
BLBR S BB, S 23.92 gkg!, THAAMK 3%
AL A E R, 15 3041 gkg !, ik
1 27%, AR S EE R /NEIHET . 1L
R < B FTR SR < BRABOMR < S0y Ak < Tl
Mo PR T ZMMRI (£3) : B A ZEHM
MG I AB JZ2 5T BRI S 5 RRTR SR 1356
BB & 22 SR AL, RO ZA R [R] 4 )2 31
AU A B (p<0.05) .

5 bR TR -3 MR 1 A AR R T A
fika#. WERZM TEHFMK. (A+AB) E4 N
TR WL S 57%, BJZ. BCJEH C )24
S R RAE PRSI 19%., 15%. 10%. FH
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BT omRRE T A ALBR B BE/(t i ?) A em S RE - A HLBR A BE/(t hm )
SOC density in unit centimetre depth/(t-hm™) SOC density in unit centimetre depth/(t-hm™)
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Fig. 1 Sketch map of SOC distribution by data standardization
*3 AEAMHDLBEZITETEFVHRIE
Table 3 The SOC contents of different soil genetic horizons under different forest stands
AR R
Bk Soil orangic carbon content (SOC)/(g-kg ™)
Genetichorizon kR EEE ik SHRIRAC I A B T
Juglans mandshurica Quercus mongolica Populus davidiana Pine-poplar mixed forest Pinus tabuliformis Mean
A 38.42 +0.23%° 50.25 +0.33* 38.08 +0.19°° 43.32 +0.25 40.95 + 0.36* 42.20
AB 32.52+0.13" 39.95+0.17" 28.37 +£0.22°° 39.84 +0.20° 37.70 £ 0.26" 35.68
B 24.53 +£0.29° 28.38 +£0.19® 23.33+0.27° 21.68 + 0.26F 29.98 £0.26% 25.58
BC 21.32+0.79%® 15.26+0.15% 16.28 £ 0.22%° 18.94 + 0.09% 28.20+0.15% 20.00
C 19.52+0.10% 9.35+0.12 13.54 +0.22°¢ 10.62 + 0.15% 15.20 £0.08® 13.65
“F-34{H Mean 27.26 28.64 23.92 26.88 30.41

T P HAE R IIE + FruE R (n=3), NENG FRERIR A — MR AN LR 2 [0 Z2 57 53 (p < 0.05), ARIKS 8RR A — L2 AR 2 0 2=

FRE(P<0.05. FRGR,

Notes: Values in the table are average + standard error.Different lowercase letters indicate significant differences in different soil layers under the same
forest stands (p < 0.05).Different capital letters iniceated significant differences in the same soil layer under the different forert stands (p < 0.05). the same

below(Table 4).

Rorzath (£3) XU BREHHAA BC 25 C
FEERAREIN, KLETFEEYR S R2ERDE
(p<0.05) o £+ )2 A PR S it T 2R
FESE MR K, o 9.35~50.25 g-kg !, A%k
MA RS SRR, S 19.52~38.42g'kg '
32 AREMS TEENHZERLE
&M A PLAR %l 21.4~76.8 thm™
(% 4) . BHESAPERSERNET R 1L
> EBEABOMR > £ R TR S AR > ST BRAK > Tl
Mo AR B3 A MLER 3 B B = (238.7 tthm™),
HAAMRERAG (215.1t¢hm™2) o &S50 FHZ (A+
AB) HHEA MU 5 R A PR ) 35%~
40%, A HLERDTIRR K .

AT FH AT om JE BRI A MLk B
FaE B AL, 265 £ . 5 RhbRsr A HLRR 25
HRZm TR B A RN om JEEYIE
imoh 4.26 thm™, 709l ABJZ. B2, BCJZ.
CJZM 1.1, 1.6, 22, 3.01%,

33 TEENBREIEZE . 28 . FNSERHE
*E

55 FE I I NR I AL AR > £ TR A
> THAAAR > 1Ak > SRR, Bl 2R E
BRI, ASTRAR 3 S 750 - 458 5% 5 14 5 14 o 7 s 3

(E2A) 5 5 FhbRAr S A+ B 7 i Bl 1 S8R
FENIRASAC A3 —E, #F 30~40 cm IR H B
SRR RENS (K 2B) . S HEEEE
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Table 4 Soil organic carbon densities of different soil genetic horizons under different forest stands

+ A U % B Soil orangic carbon density (SOC,)/(t-hm™?)

= Y
Geneii:rél(ljgrizon R Bk bR e ik Bt IERASAR THFAR A
Juglans mandshurica Quercus mongolica Populus davidiana Pine-poplar mixed forest Pinus tabuliformis Mean
A 30.0+0.26% 26.1+0.22¢ 37.1£0.10% 30.4+0.16 21.4£0.15¢ 29.0
AB 51.5+0.16°¢ 62.6 +0.26" 47.440.18 52.0 +0.12"%¢ 54.0 +0.12°° 53.5
B 452 +0.15% 73.4+£0.21* 54.4+0.15® 482 +0.14 45.5+0.19 53.3
BC 30.8 £0.16% 27.3+£0.14% 48.5+0.11b 57.1£0.19** 50.9 +0.12*° 42.9
C 76.8+0.18* 32.8+0.13°® 51.3 +£0.09" 44.0 £0.19° 43.3+0.11° 49.6
&t Total 2343 2222 238.7 231.7 215.1 228.4
x5 ARAMSLEBEN cm BEETIEFNHREE
Table 5 The soil organic carbon densitycontents in unit volume under different forest stands
Ffiem)Z B L 3EA HLBKZE Soil organic carbon densitycontents in unit volume/(t-hm™®)
JAikGenetichorizon it SR b EFiRR A itk L1
Juglans mandshurica  Quercus mongolica  Populus davidiana  Pine-poplar mixed forest  Pinus tabuliformis Mean
A 3.75 434 3.71 5.22 4.28 4.26
AB 3.68 4.33 3.16 4.17 4.15 3.90
B 2.66 2.41 2.72 2.94 3.03 2.75
BC 1.34 2.60 1.94 1.37 2.55 1.96
C 1.94 1.26 1.71 0.94 1.24 1.42

A 0.21~4.65 g'kg !, K/AMKUCHIFAM > 5&t BRI, TR S IR FEEEY, bk
BRAR > BERERSSAR > BOBObR > 1Ak, BELZ MEERRSEVR&E THEMS (K2C) o

- L6 KL Clay content/% 4% Total nitrogen/(g-kg™")
g 5 10 15 20 o 1 2 3 4 5
2 O —————— 0
S g
Z14 £ 20 5 2
5 | =
o [y &
2 2 40 S 40
@ = )

1.2 %} 1%}
% o 60 Bl 60
3 £ ) B g

1.0 = H i +H

AB B BC C 100 L 100 L

+ 42K Soil genetic horizon
wZHEMRR Jugans mandshurica = £ [&1R3CHK Pine-poplar mixed forest — —s— A%k Jugans mandshurica —a— %1 7R 2 MK Pine-poplar mixed forest
85 f MK Quercus mongolica & L4k Populus davidiana ——5¢ iRk Quercus mongolica —— HI4%k Populus davidiana
oifFAMK Pinus tabuliformis ——JHFAMK Pinus tabuliformis

B2 AREMSERTEBEUERBETRRENTN
Fig.2 Changes of soil physical-chemical properties with soil depths under different stand types

DABFSE X BN AN ARG 46 2R B3RS 4 376
BTSSR BRI R TR e N
41 TIEEYBRNEE SIS

GEHT. SER (326) R AR LI B
TERS e CUTE 3 i PORCRS: £t ) RIS D= BRI 5

EOAE, BRI AR S e A R RO A LR AT A2, SIS
W TEARCS,, B S i SER AR R AN, HOBELR M A LB TR LAk = 1
A FEE B, AHFGIEI T AN -+
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&6 LTIEAWEK (SOC) 5LEZE BD). 2R (TN).HHEE ( Clay ) BXEE (n=75)
Table 6 Correlation coefficient between soil organic carbon (SOC) content and bulk density (BD),
total nitrogen(TN), clay content of the soils under different forest stands
A% R %L Correlation coefficient
FHIRH T
Correlationfactor AR SRR ik BT FRVRAE R L AYZN
Juglans mandshurica Quercus mongolica Populus davidiana Pine-poplar mixed forest Pinus tabuliformis

SOC5BD -0.991" -0.971™ -0.974™ -0.996™ -0.986™"
SOCHTN 0.923" 0.974"™ 0.985™ 0.951" 0.965"
SOC5Clay 0.666 0.652 0.933" 0.682 0.629

E: #%5p < 0.01.

Note: **p <0.01.

o & I LA AR A W MR IR thm?, S TR ERNAE S RS LAY

T PR SRR 3041 kg, BT HE
4 FpRE bR, 5 A AR 7R [ DI A A AR -
HEA AR & B 33.17 gk 25l T F SRR £
AEJUHL X X 2 FbR o2+ HEAT HLBR BT 5T 45 SR
B, REE AR BILBR & TR AR, AT A5 R
A2, TR RESE AR A HLaRA A F2E LA
EBEIEE R, AHFSE A AR A g T
BN, AR, Rk, B A YRR AR
SETALA AR TR 2, S T SRR S R, iF
S ECA VRS B AR X Ik 3EE
PR B FE I ERAR (23.92 g-kg™™™"), TR LI A5
FEFEACIE 1 A LA MO WL B B AL A1 (16.56
g'kg®), TR T LA AT R R T 2 A,
AHEHEN AR, KR RIS R 2 0.
AWFFEFR, FEH MM HLIR S i AR R
VRS ARG R, T RESE B FARARI i 2 58 5
fift, FFERCTEL, X5 ERAER FERIR RN
WL R—2, AT AR s, T A PR &
WZHIE . SRS P, X - A LR
R R BT AR R RO AR
BLRR A e A AR A

MG A D URR IS BE 2 DR B A3 T 52 R
e, A+AB 2 A LR S A S LR
W 5T% i A, X SHC I A R -,
PR JZ S, — R R
AU B TR, SRR,
X FEEF N R HER AR T KR R M S5
YigkiR; [T, BEE 2 UREMRN, YR RS
Mk, BT,
42 AREMHEE L IEFHHRZEFT

AT X ARAR 38 S AL A Ry 228.4

¥IE 107.8 thm, AI UL, #F5TIX 5 Fppksr 24 +
A LR B SRR S, IXAT i S IX B 1L B AR
EIERERY, R RGHY RS, ETEL
PR . WISTUERH, ZRARHERZ HIRES &
B, MR R, A EAARIZ HIERE
B R, A, k. EEEROR T
IR s =TI S B A e i 2 N 5 e L 7 DY e
B, WiiEY S T, Sk, iR
MRV s MR A ML B IR, BRI
MA LR & B E, AHMR 2RI G ML Y 52
M FEAER L, FREEZEREE RN R, B
BB I e B A/ NGRS B
ANET, XX EARERT A RS

WIN S V7R oY =9 i = 9 =3 e = I B
A—F, AEXT A LS L R B AR bt
FFWFFE o A SCH I A BN em JERE AR +HEAT AL
R AL, S5 RRM, RO ML T IR
TR MEERREAR, £ A WL 2
BRI, s AL (k) Sk, %
JE 3T e A )2 R R RN 8 o J2 B 22 ) )
W, BT Fo4E 48 A R ORE I A B S AR
JFH B 11 52 43 J2 00 52 B 22 [ S A %o b o pr, (22
AR AT HLBRECHE 7T LA BIF ST 3 AR Al 1
ARk
43 TEFVNBRSTEZE SR . FUSEMHE
xE

A DU B AR A A BB A i i
BORPLE R, H5 HHOKSR K B F 5 R R
BUEMISE, IR XA S Ptk A fese i n) +
HeEARR, PR TS, HHaIuRE RS+
Hem RN R ENMHL, SHESASEENDE
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IEAISE, X5 Verterdal L 5585 75 1} 22 A58 45

I, fEm EHER AT, R LVE R A
RAFHALAE I Z 2MEICT, HiFsEIAh, HHEEHL
WS AR S i £, R R AR
RESE N 1K o 0 & FERE 1 SO H5EE HURA — &
W BRI PEFACY . FEARIETE T, BRILggARal,
AMAr A B B 5 AR TG 35 A Sk
FIREH TASE XA Mo I Rh o i,
IRANHRLEE, AT e A R R R
AR — 5T

5 i

T Y6 1L 5 P AN W] AR 431 1 4 1 Sk 2 B R
228.4 thm™?, W5 L3S PR K/ MEF
e AR > BN > £ TR ACHR > 2t RRpk >
MAAAR, BRI, AR A MLAR % B BB
om JE B A HL AR 2% B 25 B 2 VR R 4 o
i ARATZRBIXT + A HLAR R B A A 5
L2 e B i - SR B i R . AL
oS RS RSN B F T, 5Hsre
W B TARSE, BRILMON SRS AR B,
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Vertical Distribution Characteristics of Soil Organic Carbon Content
and Organic Carbon Density of Typical Forest
Stands at Haituo Mountain, Beijing

NIE Hao-liang', BO Hui-juan', ZHANG Run-zhe', WANG Jiang', NIE Li-shui', WANG Dan’

(1. College of Forestry, Beijing Forestry University, Beijing 100083, China; 2. Songshan Nature

Reserve Administration, Yanqing 102100, Beijing, China)

Abstract: [Objective] To evaluate the forest soil carbon pools and provide references for the assessment of forest
ecosystem services function in North China by exploring the vertical distribution of soil organic carbon (SOC) con-
tent and density in different typical forest stands in Haituo Mountain, Beijing. [Method] Three replicates of soil pro-
files from each plot were selected from five typical forest stands (Chinese pine, walnut tyurin, oak, coniferous-
broadleave mixed stand, and aspen). One-Way ANOVA was employed to study the effects of stand types on SOC
content and density in different horizons. Correlation analysis was conducted to analyze the relationship between the
SOC content and different soil physical-chemical factors. [Result] The soil organic carbon content was between
9.35-50.25 g-kg ' (mean=27.42). Stand types had significant effect on SOC content (p < 0.05). The mean SOC con-
tent of the stands studied followed the ascending order of aspen, coniferous-broadleave mixed stand, walnut tyurin,
oak, Chinese pine. The SOC content in all these stands showed similar vertical distribution tendency, i.e. decreasing
from top horizon to bottom, with a higher concentration on the top horizon (A+AB horizon accounted 57%). The
SOC density ranged from 21.4 t-hm™ to 76.6 t-hm > within 100 cm in these stands, with the mean of 45.7 t-hm™>. The
mean SOC density of these stands followed the following descending order of aspen, walnut tyurin, coniferous-
broadleave mixed stand, oak, Chinese pine. The vertical distribution pattern of SOC density in unit volume was simil-
ar with that of the SOC content: decreasing from top horizon to bottom, with a higher density on the top
horizon(A+AB horizon accounted 35%-40%). The SOC content in these stands had significant positive correlation to
total nitrogen content (» = 0.923—0.985), and significant negative correlation to bulk density (— = 0.971-0.996). With
the increase of soil depth, the relative carbon density per centimeter decreased successively. [Conclusion] Stand type
is one of the main factors controlling the vertical distribution of SOC, and its effect tends to decrease with the depth
of soil profile. The result of correlation analysis suggests that there is significant positive correlations between aspen
and clay content, but there may be no significant correlations between other stands and clay content.

Keywords: Haituo Mountain; soil organic carbon content; soil organic carbon density; carbon pool; forest stand
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