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FAKKPEH o 28K B (RIS 2 K PE DL B3
Py ikl 40°19' ~ 41°31' N. 115°25" ~ 117°33'E
ZAAL, RN 2 /K (AT R T R OK R AL
B 15 788 km?, £ ¥ (YA S R T R
88%. UiLIHFE X F B KL A AR B v
FwiE a . PRI 2B B
X, ZEPREAFIX B, BRI 2/3 fEimdb B EE N,
13 FEAECTBE N o IAL T P 58 il 2R B A e Ll
G b, HAPGIeE . RRG, PEAEE LA 1000
~2290m il FE, Rk 2 K, BRI
I e IR N AR IE E AR, L A
h RN Gy AN, BRARR I R T AR AR
B J St AN R S () R A Y L AT, AR
SPEIBE KRN 488.9 mm,  FA/K A 2R R ) 75 b
Mo TIEBAILIMIEE L (28%) « FHE (26%) «
TPEt (18%) FIA KM 1 (12%) . FHpEE
ECUF, AR ML 35 R IA R 76% LA B GRAR 49%,
AN G 27%) , KRR 21%.
1.2 HIEHGRESSR

AR AU DX R FH R A, S ECRCHE AR
N TAEIEEAAMR . N TAARR, i/ FIHETR AT AR
FARUATL HRARMRFIHE NS 7 Pty - iR FH 2878
FIFH GPS EAi, T 2009 4 8—9 H AT T & s
KHE o BEASFE RN R FFAG 1) N A2, 4% 0 ~
10, 10~20 F1 20 ~40cm 4> 3 2. BEXM 3 &
RE TR LR GHE, it 154 /ANRAE AT, 442
NS GENEFRES AL 40ecm K, 47 0~10cm Al
10~20 cm PR o SIAME R T) (580 100
em®) BRI FHARUT R, 3 AEE,

TR, B TEA . TERINEN
WF, i 2 mm i, BHEAGFIRRIFRE. F 2 mm

G ) LR F 00 £ pH (EATKIAR 2 A, )
AR gREERL 100 H i, I FI0E A HUBR AN 42 5

PO =N
SEE.

TR R U B SR FH RS R A AR A - A i Gk
S, HIESKESR MR, AT R R A
J3FE, T3 pH {ERAHAE OKEL 2.5: 1) il
E, AW, AT EU KL CON R E
Elementar 244577 [#) Vario EL T L6 E M GE -
1.3 SR¥ENRESITE

R 25 K B Bl el S L A X 10 MR
Sl R R AP U AN R K B, 76 AreGIS 9.2 #Kk
PR Kriging 7% WAERAETETHE & RAE AU AR T
TS FHAT K o
1.4 BERSH

K Microsoft Office Excel 2003 fi1 SPSS 16.0
AF AT RO A AN 53 AT

2 HR5HH

2.1 HIEBNREEDHIFLE

3 1 af 0, 75 HEeapUR S BN EE S,
B AT HLER SRR 0 ~ 20 cm G PR A B3 I 7 4E
S G, BN 3%, 20 cm PSRN TR
Fka, EEFRRN, A 6.35%, %12 AP
RN ZESYREE (p>0.05) ; BREHEAILN, H
fibe 6 P - b AR IR ) - AT LB S =S LL 0 ~ 10
em LK, B TR RBE RS N S IR AC
BRI, 1E 16.69% ~34.10% 2.ii), e+
BN B BAEAN A L2 i 2 e I B OKE (p
<0.05) , MM FAMRS I ARARAORITHE M 158 Bk
SR ZESYANEE (p>0.05) , HAMHFAMFN
WoRERR - A LR B 1 5 T 22 S U R TS S %

F 1 FRLHFBEBLBANKRIENEESH (ko)

Table 1 Vertical distributions of soil organic carbon contents in different land use types

R 2 FIIRSE (em)
0~10 10 ~ 20 20 ~ 40
Tt 30.38+8.24ab A 31.28+11.90 ab A 29.29 +10.89 ab A
A 11.29+0.63 bA 9.41+0.48bB 731+£048bC
N LARIEH AR 1545+2.07b A 12.71+£2.10b A 1027+2.04b A
N LA bR 1487+1.13b A 9.80+0.78b B 730+0.74b B
LA/ A MEIR AR 4571+498aA 33.48+4.04a AB 23.96+293aB
FARUKAE L RBRAR 34.09+7.15ab A 26.61 +6.33 ab A 20.39+4.96 ab A
N 26.91+3.90ab A 2450+ 1.75aA -

e RPHERGTIME £ bR, ST TR AN LR W

MESAEE (p>0.05) , FEM.

EARE (p>0.05) , AFIFAMFE/DNG FREIR AN LR 2R
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R AT A A ] L A S v 1 2y
A, AE 0~10 cm LJRH, TIRAPIS R
PR TEARBRAR > Bt > B\ > JE I FA R > SRR bR > AR
Hi; fE 10~20cm L2, HEATHUBRS oD ke
R Bl > SL AR MR > BE N > JE I FA PR > AR AR > AR
HI; £ 20 ~40 cm b=, LIPS E . S
> MR > JLARHRAR > T RA PR > AR B> il Ra ks A
A LRI, REAPERCF SR RS 5
b > JLAR BRI > JE N> VAR>S IR > AR H . A
B LR, B A L PR RARK, MIAARIX 3 b
SR AL & 2 5 ik B 2K (p<0.05)
HAE 10~20cm L2, BEMNLAREL AR il

FAMKIZ 3 PRI 3T WA & & 22 5 IR0 08 Wi 3
AP (p<0.05) ;5 BRitz ob, Mot oA H 287 7 )
) LA PR S EE R IARE (p>0.05) .

2.2 EWTEAHRMEZRSH
2.2 AARBIF R EAPURIOEN R

BUR (K i AN L5 23 g e e ke P PR U AL 3 it
JERBEK. B 1 2580, & LR A LR S =
359 Wt i A Bk K PR 189 I S B LE GG R D R e, AR
I MR W A L 5 2 B it PR AT B /K 2 M) PR AT 5%
BiE B B A (p<<0.01) o fWAHXKIHTR, B
AN LR RIEA RS BRI TS,
PR i A 5% 28 50 S AT L AR 328 0 (B A 5 R T LR 2
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Fig. 1 Relationships between soil organic carbon contents and climatic factors
% 2 TEBANKRESESSEEFHREXRERETAE
Table 2  Partial correlation coefficients and stepwise regression equations of soil organic carbon contents with climatic factors
PALDSER 0~10 cm 10 ~20 cm 20 ~ 40 cm
A G R EL p TG R EL r P A C R E P
FEPEIRE (T -0.069 0.403 -0.098 0.235 -0.133 0.114
IEREKE (P -0.170 0.039 -0.147 0.075 -0.143 0.089

EPEpy SOC =49.913 - 0.063P

(R*=0.083)

SOC =42.915-0.057P SOC =36.168-0.051P

(R*=0.080) (R*=0.090)
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2.2.2  HUFEIR 7S A HURR K 5% Kl 2 g
B, MW EEIF & R A SR
WAE e B IEMOE, R 40500k 0250, 0.224 Al
0.238 (p<<0.01), M -T3EA LA & 5 55 3 2 IR A7 A

100 ()

B IE A o LR IE B BT, R 4351 0.019,
0.011 1 0.002 (p=>0.05). fAHICIHTRI], 7EHE
TR e P A5 2 A LR B R s KT
ePE, A mAE DG R BBAR N [ A 5 FEE LR 3

100 .
R y=0.020 3x +2.740 7 100 (b ©
27 r R?=0.249 5 y=0.017 7x + 0.916 6 | y=0.0156x-12521
= 75 'S 75 !
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Fig.2  Relationships between soil organic carbon contents and topographic factor
% 3 TEANKESESHEEFIREXRERETLE
Table 3  Partial correlation coefficients and stepwise regression equations of soil organic carbon contents with topographic factors
AR 0~10cm 10 ~20 cm 20 ~40 cm
TG HREL r p IR FE P ARG R EL r P
R (A 0.686 0.000 0.640 0.000 0.624 0.000
W () 0.542 0.000 0.474 0.000 0.357 0.003
[EVEWIEE SOC =-35.730 + 0.038A + 0.934S SOC =-25.238 + 0.028A + 0.653S SOC =-16.685 + 0.020A + 0.425S
(R*=0.481) (R=0.416) (R*=0.390)

2.2.3  HHERREXS HIEANLEKIG R B 3 450
XKW, g HEEAPS RS RS KRN A
N G BN IEAG (p<0.01) , 5 T 84H
JFrEE LI pH 2 AL (p<0.01) o 11
AHU S S LIRS BT R, A& )2
TIPS BB K LIRS R, Hik
A 0~10 em 2 HIEAR TR 4% pH 1H,

i IS K E R A B2 (p>0.05) ; 10 ~20 cm
TR S KE. L pH EA AR E; 20 ~
40 cm )2 PIEE/KEM AR E, MhiE pH
ERERRAEE (p>0.05) &+ 2 HEAGHBS

Tt 5 T BRI DR 1 AR A D 28 550 AT Y 1 [ Uy R
W 4.

2.2.4 UM HIBAN L IERRAE DN 0T e LB )
MEia it HEL B g R, R k. b
JER IR AR N 738 5 T A WL B AR — E AR
KKZR, HOXS A U 5™ AL AN R R L (1) 5 )
WA T 5 LAV S =T A S AT, &5 R
(F£5) XW: 0 0~ 10 ecm L2 RS E
BB ENF TR AN EE (p=0.000 , LG
TIEAFUTE (p=0.001) F1 -3 pH {H (p=0.045),
TGRS S ZFH 2 ockAT A SOC =
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Fig. 3 Relationships between soil organic carbon contents and soil characteristics
F 4 TEBNREESTEFENRBXREREASE
Table 4 Partial correlation coefficients and stepwise regression equations of soil organic carbon contents with soil characteristics
S K7 0~10cm 10 ~ 20 cm 20 ~ 40 cm
TRAH R EL v p TRAHG R E r p TAHC R EL v P
TIEART R (B) -0.362 0.000 -0.171 0.039 -0.218 0.010
THEEEKE (W) -0.006 0.941 0.252 0.002 0.343 0.000
TIERESE (N 0.892 0.000 0.882 0.000 0.782 0.000
3% pH B (pH) -0.189 0.022 -0.189 0.023 -0.038 0.656
EVEprye SOC = 23.990 + 9.475N SOC =12.392 + 10.404N - 5.028B SOC =7.713 +9.099N +

-10.689B - 1.029pH (R*=0.940) +0.014W - 0.960pH (R*=0.939) 0.023W - 7.335B (R*=0.877)
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23.990 + 9.475N - 10.689B — 1.029pH (R*=0.940); X}
10 ~ 20 cm 12 F A PR & E g s K 12 1
ARG E (p=0.000) , HUOE AR (p=
0.002) FIHEJE (p=0.038) , HIEHHIHSELS=FH

- 0.029S (R*=0.954) ; X} 20 ~ 40 cm + 2+
T 2 5 I e W TR DR Ak IR RS = (p =
0.000) FIHEFEKE (p=0013) , LHAHIHESES
THKIRA RN SOC = 8.463 + 11.238N - 0.021P

(122 G5 FE K. SOC =19.220 +9.701N - 12.012 B (R*=0.854).
* 5 TEANKESESSEMETFHREXRE
Table 5 Partial correlation coefficients of soil organic carbon contents with influencing factors
R T 0~10cm 10 ~20 cm 20 ~ 40 cm
TAHSC R AL v p T AH R E v p ThAHSE 2 E p

SEPRIREE (T -0.075 0.546 0.038 0.759 0.107 0.412
KR (P 0.221 0.072 0.165 0.183 -0.317 0.013
WK (A 0.033 0.792 0.024 0.850 0.014 0.918
W (9 0.068 0.583 -0.254 0.038 0.126 0.335
AR (B) -0.406 0.001 -0.374 0.002 -0.165 0.203
LK (WD 0.063 0.611 0.038 0.761 0.168 0.194
HIEREARE (D 0.920 0.000 0.895 0.000 0.695 0.000
T pH M (pHD -0.245 0.045 -0.128 0.303 -0.001 0.993

AT IR R 2R Y, 5 - e A LR =
(R BE FEABAN TR o AN [A) b ) 2870 1 e Bk
AR HJE R R R A5 DR 2 1 i A DG 4 B
F W SRR R SR A LR B A W A
TR HIEAESE (p<<0.01) NEFBEE (p
<0.05) 5 XFF A BRI BLRR 7 550 A Wk 2
MK A 34 55 1 (p = 0.000) A3 /K &
(p=0.006) 5 XF i A2 bR 3T BLAK 7 2t 52 M d5e K 1)
N7 FIEARUTE (p=0.002), L5500+ 15
SRS E (p=0.003) M+ pH i (p=0.004) ;
S M AR R ZR AR AR 3 A DL 5 o e 3 T TR
TYHHIESESE (p<<0.01) MHIEMAFFE (p
<0.05) 5 1 X HE M - e AN LB 2 B R L 1K DT
oA+ pH H (p =0.007) . fEM i RERE I
BN KR YRR 7 R R 2R s
HUBR & 5 A R - R S 2 800 48t Rl
R (R 6).

3 #Fig5iht

TIRA NI E LHHE

I AR S HE N IR YRR A
BUD 5 i AN 55 DAL SR A= 93 A D A L
IR Z BT, 5230k, MR, M. -

3.1

® 6 FRLFBAEELBEANKRSESKEWEFHIEIAALE
Table 6  Stepwise regression equations of soil organic carbon contents

with influencing factors in different land use types

- Hh A AR EPEpg S
iy SOC =22.327+15.059N — 9.727T (R*=0.942)
A SOC =5.712+8.512N - 0.654T (R*=0.650)
AT FABK  SOC =-1.816 + 8.823N + 0.030W (R*=0.929)
AT SOC=43213 - 16.383B + 3.983N - 2.100pH (R?=0.402)
i/ AHERASH SOC =19.199 +9.498N - 12.804B (R*=0.948)

FARUEILRERMK  SOC =21.547 + 10.174N - 15.091B (R*=0.977)

HE SOC=131.164 - 15.785pH (R*=0.619)

BB A H AR AT LR AT L B AR N
FNBIM LA, SRS E &I T ahas
I AEERETRG N, AR TR
ATHURRY A 1) R N 38, AEAE Wb A A AR 3l
T AR-NTEEESRE T, LA PP fifE
RORRERE E I T e B RLRN Lt R PR 20, 1
A AN A B, AR NS B RS RSN E
LGS, AT LA H BRI (i A 452
ML S MATSENALAL) . IR AR 2 A A
A RN, T HAE TR R R A R
TIRATHUBR I > fAad R, AT 3 ST LA K A2 1k
U6l PRE, AR T, BRI ],
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R AR AT BEAN LRI, R 8 1 4
7 EER S, AT HURR S 2 S LA 3 T L1
SATCRBLB AR ZE S

WS R, A28 K Bk 7 Bl e
THUR R, 0~ 10 cm L HIEEHL S = B
HEPR > L AR ARAR > 5 > N > 9 I FA PR > iR bk >
AR 10 ~20 em bR HEATHUBR S i HEAR S 5
b > JLARBRIR > JE N> VAR S AR PR > A H s 20
~ 40 em bR BRI S>> IR
B> 5 FARK > A > hAA AR AE3EAS 38
TIHAN S R iR ERH . AR > wo
> TLIRMR S WEN > A bR > AR AR > AR .l itk
AL, AEIZDCHN, RARIKAEAR O HEMR AL KR
AR 1) S LRSS B B o -, HLR IRl HE A
MANTAR GEHFAMATIAA) , R E K. —Bamn
o AR R 2, AR R AR SR
JEBER)Z  FER R L IRATHUBK S 22 s i, I L
PR AR 70 AT KRR A v A 200 (1 5
VA AR L e B T IR UERT, DA
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i~ AR MR RE 0 58 LA R AT HUAL it ] 1K) KRz
BEAR T AT L o 1) SRR N, () I A 5 P PR B A
WA T - IRESH AR E IE, I 1 A HLBR (1 70 i »
PRI A P 37 L BB 75 A X AR AR,

FE LIRS S T oAb, BReah, I
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TEER, B LR S IR RE S, B
BN 1t 3T ML 5 e 0 ~ 20 em VB
W BE T SIS AT G 00, 20 em USRI FRER
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AU S I RS R R S, X PR
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FERHERIZ I Ao 2 HYG ), (HEEE L2 %%
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At P I
3.2 Ri&. MHAMTIEFER TN LIRGHNHRIEN
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ST, NI YRE SN IR AU 5y,
M SAT BRI FER A Bl o il R o A
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FHIKT o B KR E IR AR R A B K i
R 17 S8 2 IRD I A7 A Sl 25 TR SR A G N G R 8040 3l
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Characteristics and Influencing Factors of Soil Organic Carbon
in Upstream Watershed of Miyun Reservoir in North China

WANG Shu-fang, WANG Xiao-ke, OUYANG Zhi-yun
(State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences,

Chinese Academy of Sciences, Beijing 100085, China)

Abstract:  Soil organic carbon (SOC) pool constitutes an important portion of the global carbon pool and has significant impacts on land
productivity and global climate change. The study on soil organic carbon has been one of the hot issues of the world. However, related research of the
filed in the Upstream Watershed of Miyun Reservoir, the largest reservoir in North China, is relatively rare. The distribution characteristics and
influencing factors (such as climate, topography and soil characteristics) of soil organic carbon in seven kinds of typical land use types of the
Upstream Watershed of Miyun Reservoir were analyzed in the study, and the results showed as follows. 1) In the target domain, soil organic carbon
contents in natural secondary forests and grasslands were much higher than those in shrubs and artificial forests, while that in croplands was the
lowest. In the whole soil profile (0 - 40 cm), the average soil organic carbon content was in order of natural secondary Populus davidiana
Dode-Betula platyphylla Suk. mixed forest > grassland > natural secondary Quercus wutaishanica Blume forest > shrub > artificial Larix
principis-rupprechtii Mayr. forest>artificial Pinus tabulaeformis Carr. forest>cropland. 2) Soil organic carbon contents in the top soil layer (0 - 10
cm) were the highest and decreased rapidly with the increase depth in the six kinds of land use types except grassland, which showed a slight increase
from 0 to 20 cm and a small drop from 20 to 40 cm in depth. 3) Soil organic carbon content in each layer was significantly positively correlated with
altitude, soil water content and nitrogen content (p<<0.01), but remarkably negatively correlated with annual mean temperature, annual precipitation,
soil bulk density and pH (p<<0.01). In addition, soil organic carbon content showed a little positive correlation with slope (p>0.05). Further partial
correlation analysis indicated that the most principal factors influencing soil organic carbon content varied with soil depth, and they were soil nitrogen
content, bulk density and pH in the 0 - 10 cm layer, soil nitrogen content, bulk density and slop in the 10 - 20 cm layer, soil nitrogen content and
annual precipitation in the 20 - 40 cm layer, respectively. 4) Furthermore, the most significant factors influencing soil organic carbon content also
varied with land use types, and they were soil nitrogen content and annual mean temperature in grassland and cropland, soil nitrogen content and
water content in artificial Larix principis-rupprechtii Mayr. forest, soil bulk density, nitrogen content and pH in artificial Pinus tabulaeformis Carr.
forest, soil nitrogen content and bulk density in natural secondary Populus davidiana Dode-Betula platyphylla Suk. mixed forest and natural
secondary Quercus wutaishanica Blume forest, and only pH in shrub, respectively.

Key words: Upstream Watershed of Miyun Reservoir, Soil organic carbon content, Land use type, Soil layer, Influencing factor



