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Fig. 1 Location of the study area and sampling sites
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Table 1 Characteristics of sampling sites
W5 BREE SEN OFHR/m AERSEC O FRRKE/mm|| w5 ZEE AEN FR/m  FHSE/C FRBKE/mm
1 92.01° 33.56° 4702 -3.81 322 13 92.05° 33.04° 5146 —-8.56 389
2 91.89° 33.33° 4765 -3.81 322 14 91.98° 33.01° 5019 —6. 02 365
3 91.89° 33.11° 4880 —4.65 342 15 91.67° 33.02 5082 —6. 16 361
4 91.89° 33.11° 4870 —4.65 344 16 91.67° 33.02° 5042 —6. 16 361
5 91.91° 33.08° 4953 -5.23 358 17 91.73° 33.07° 5029 -5.41 351
6 91.92° 33.07° 4938 -5.20 353 18 91.73° 33.07° 4985 -5.41 351
7 91.97° 33.01° 5007 -5.90 363 19 91.79° 33.09° 4949 =5.02 348
8 91.99° 33.02° 5096 —6.17 367 20 91.79° 33.09° 40916 -5.02 348
9 91.99° 33.02° 5084 —6.17 367 21 91.84° 33.13° 4909 —4.83 382
10 92.05° 33.05° 5225 —-8.29 389 22 91.84° 33.13° 4870 —4.83 342
11 92.05° 33.05° 5212 —-8.29 389 23 91.97° 32.94° 5150 —6. 87 385
12 92.01° 33.04° 5110 —6. 64 375
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kg-m™, (0. 600.41) kg-m™. (0. 57+0.30) kg-m™,
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Fig. 2 Soil organic carbon contents and stocks in profiles
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Fig. 3 Soil organic carbon contents at different altitudes
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225 (P<0.05) . WFFEIX 4 B 1281k 3G
il 8 0. 72~0. 89 g-kg™", Hife KAH H BLAE 10~20 cm
B JE . BFEIX R A L A YN T 1S,
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S PR 4 25 AL L M 0. 46~0. 50 g-kg™, FHES 158

P b S HIE AR AL LR 7. 05~8. 67 cmol -kg ™', TG
BLBR B VI ME R B E R 14. 60~17. 52 g-kg™s
0] i w7 B P e 5 L W
AR LZ0 M L 2ZERARE(P>0.05).
3.3 TEVIEMRTHIFME

AT IX A 8 1 m DAY 375 TSP
ARG A 1. 08~1. 39 g=cm™, Bl T4 B A4 48 i i 48
J,0~10 em )2 A 75 8 5 HAL - 2 45 B 5 A
F2E5(P<0.05) . WFFE X PN - HERF 5K &7 3
{8 14 725 A 5 R M 0. 21~0. 28 g+ em™, Hodg KA H 3R
FERIZM0~10 em, (HE 4 LR IR E KA
e E 25 (P>0.05) . BFFEIX 1 m LLPY 4 32 5



134 S QAR VTR XA i 03 A BB 23 A Rk SR iy P 3% 237
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Table 2 Soil chemical properties variables in different soil layers (average + standard deviation)

+ 3 + eI R /em

A2t 0~10 10~20 20~30 30~40 40~50 50~100
pH{H 7.45£0. 53b 7.55£0. 45ab 7. 59+0. 35ab 7. 65+0. 40ab 7. 66+0. 40ab 7.70+0. 37a
H/gke! 0. 85£0. 21ab 0. 890. 23a 0. 82:£0. 20abc 0. 72+0. 16¢ 0. 75£0. 20bc 0. 75£0. 23bc
/€424 12.3546. 14a 11. 64+6. 20a 11.87+7. 59 12. 86+6. 80a 11.58+7.93a 12. 96+6. 99a
/g kg 9.79+2.22a 9. 60+2. 16a 10. 10+2. 04a 10.3342. 71a 10. 1942. 35a 10. 08+1. 95a
2ff/gke™ 0.50+0. 14a 0. 50+0. 09a 0. 46+0. 09a 0. 48+0. 13a 0. 47+0. 12a 0. 47+0. 12a
BH 5 F 28 et /emol kg™ 8. 67+3.42a 8. 12+3.21a 7.90+3. 51a 7.114£2.97a 7.05+3. 352 7. 85+3. 29a
TeHLbk/g kg™ 14. 65+3. 96a 14. 60+4. 37a 16. 44+6. 65a 17. 52+6. 18a 16. 35+6. 17a 16. 51+4. 98a

T NG FHRERORAR 12 0] AP B A 22 R (P<0.05).

Note: different lowercase letters indicate significant differences in soil physical and chemical properties among different soil layers based on the

one-way ANOVA (with LSD test) at the level of P<0. 05.

3 LI B AR G (R )

Table 3 Soil physical properties variables in different soil layers (average + standard deviation)

- HE - HER R /om
0~10 10~20 20~30 30~40 40~50 50~100

K Hi/g-em™ 1. 08+0. 28b 1.25+0. 23a 1.32+0.29a 1.39+0. 28a 1.38+0.23a 1. 39+0. 28a
RFL & K /g em™ 0. 28+0. 16a 0.23+0. 10a 0.24%0. 152 0.22+0. 11a 0.22+0. 12a 0.21%0. 11a
TR % 96. 05+5. 41a 96. 63+5. 05a 96. 94+4. 33a 98. 48+2. 29a 98.97+1. 60a 99.19+1. 42a
WKL/ % 2.57+4.21a 2.36+3.75a 2.21+3. 19a 1. 021. 44a 0. 70+0. 88a 0.72+1. 13a
FkL/% 1.38+1. 74a 1.01£1. 52a 0. 85+1. 44a 0.50+1. 18a 0. 34+0. 96a 0. 08+0. 38a

e ANEFRFIRAE 2 N e T B 22 5 (P<0.05),

MRS AR+, RIEARPRLE B E BRI,

BETR I ) HE IR I, B 5 e AR 25 i AP X (8
BB R 1y 1 T AT, g L% )2 =2 ) A RRE 55
B i AR R A 22 57 A 25 (P>0. 05)

4 tig
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BT B R A, gL e FE R
) AR R AR A RS HCT B i H S - A
i R IE ARG 2 AR R ) S A g > H ARk
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9k e DAt b DX A BF 9 2 SR — 3 L RS X
JE R 3 LA B A PR & BT o, X T B
AR 2R A0 B80T I 25 7 - 3383500 1l v A9 43 A AT % o
A I 3 A R Oy v S R, R R Ry
MAER)ZE X R 2 H A PR R R RE T 58 2

WF 58 X1 m DL 309 A LA A7 1 1 7 B{E
+hp 2% (6.38+3. 16) kg-m™>. Zhao % JFAh #
1 A e FE LA 1 m IR A MLER A7 o0 14. 07
kg m™, WA WF 5T 3 B 0 I 1 m IR A L
A7 0 (8. 70£1. 19) kg-m™ . ZRWFFT A9 25 SR i
TR BIWTST , X Fh 22 5 0] BB th T2 X3k
T
4.2 TEENHBEESSEEFHXER

SR SRR 24 5 R 24 R X R HEE AL
WA W EE L R IR A R T 90 s o AN i i)
TV DDA L ) i, v B /K DU R T4 s
oK oy AR AR A KA AL A A AT
HEA MR FL R I A R 1 m LA
IR BRI 1 e B AR 2 AR RN AR Y R K 1Y)
AL 4) 25 K0T, BT X 1 m AP e -3
ALK & SEHRIRAE - ENAHELER S
IR REK BAFTE— B IE M SE L R LRI 2
(P>0.05). CHRIABIFERM, S H T X L5
MU o0 A3 s ol 32 AR 3320 2 e
MU A HLAS e PR, R 2 vhRE 7t vl L)



238 7K N 7 + 45 &
15k 1=-0.66x+5.53 ¢ . 15k 1=0.06x-10.76 * * .
- :’=-0,251, P=0.249, n=23 = r=0.316, P=0.141, n=23 ”
T&D o :?40 o®
) )
& o} * see R0 S e
<1 R < R
% [ ] L] % [ ] L]
= L °® = ° o .
g 5F e e * . ¢ g 5F ¢ . * ® L4
0 1 1 1 1 1 1 1 1 1 1 1
-8 -6 -4 320 330 340 350 360 370 380 390
AEHRR/C AWK B/mm
(@) HHLBR A R SEHRR R (b) AR E RS KRR R

K4 3 Bl & 5 AR U AR K I 5C 2R

Fig. 4 Soil organic carbon content vs mean annual temperature and mean annual precipitation
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- 1 AR R - HEE LA A B R
Wi 7E 4 700~5 100 m (R BBl A 5T X 4
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5 100 m AR AL 35 B B KA S REAIK . Li S5 R 3
BH, 77 9 ies Ji A A LA 5 i 2 B A TR AR T o T 3
i, 8R 5 E 4 800~4 950 m 4 4k 1A B F KAH I I
o ARG R, TR A g K
Y22 5, AR L DX AT g ARk S 2 AR R X L
A HURR 7 2 AT 2 Bl VAR T o TS 0, SR S
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Table 4 Soil organic carbon content vs soil physical and chemical properties (Pearson correlation coefficient)

Hoh ol e wmak em 4w wm o aw PP aw e
A ik Kk

pH 1.000

Ko -0. 184 1. 000

TRA L —0.558**%  —0.161 1. 000

R -0. 172 0. 153 -0.234 1. 000

Kl -0.332 -0.013 0. 194 0. 005 1. 000

TRk 0.577* -0. 386 0.015  —0.343  -0.259 1. 000
PHESFAcHi  —0.262 0. 428% 0.011 0.073 0.249  —0.489 1. 000

Faxiy 0.030 —0.539%%  0.468% —0.344 0.044  0.642% —0.136  1.000
WBIE KR —0.563%% 0. 423* 0.197 0. 095 0.022 —0.458 0.398  —0.287 1. 000

Bk —0. 454% 0.352 -0.133 0.430% —0.034 —0.607%*  0.340 —=0.685** 0.461% 1.000
EERIRT3 —0.663**  0.383 0.841%% —0. 103 0.216  —0.517 0.273  0.143 0.439%  0.083 1.000

W IR P<0.05;  *FR P<0.01,

WF5E X 38 LA & i 5 pH (E S W 3 A
K (P<0.01), 4% pH {1 ik (<5. 5) i = (>8.5)
HB =AM H AL P A T RIS X 55 A A e
A R T IE B A A IR NN S R 4

IS - AT HLBR B 0 R AR WFST DX 1 0%
AL e A L A 3 B IE AR 5 (P<0. 01),
ik 0 L S e SR S BT A R 1 T R PR Y R
FEAR , B R LB g ) b TP A ) i R P AR



134 S QAR VTR XA i 03 A BB 23 A Rk SR iy P 3% 239

& A HLEK T AR SR B AR . B IX
ALK &SRB A K R R I E (P<
0. 05) , A7 1 it Bl 1+ 52 1 e FE e T AR L IX, - 40K
A3 Je T 240 T 9 v I A T 5 e XA A K Y A
R, T HK o 0 ek AE 25 A B AR R B S A4
AT, KA W B i A ) T 02 A e A R R
ZER VIR 2 NG | N7 N i B3 i U e w8 = S N )
TAEPIRRAEDT, H 3K A W 3 & A R T RS GUE D)
XF AT AU B 4 A o R A RO, Bl A
Yy o3t Bk # R A R T - A DR LR
5T X 32 H 3 B B s AL B i, g2
o EHER)E BT KRR MR A A S 1
ZRAFER, USAEYR AW A FE G S HE
FRZITFHNS, LAV S 2 EAE—E
B IEASE (P>0. 05) 3 1 A + A HLAECA A T i
PR A 1 5 B i i 2o U A T DLk
7 A M RRAE , AT X A HLER AL A D
T F L SR 77 3 0 6 VB FH G 3 22 22 4 R 4 X 3
FEA 2 T e R R XY 1 A AR
BELTR S R AN B W % IR EAE e sa 4, i+
HER R M4y L] Re L e b A A w4 T AR K
AR T EHEA PR A . CAPERY B
iy A R T K A AL i AR R ]
B A, XG5 7K H: - SR R MR U AS (3 A il
I S K A, DT B8 A LA 75 i
ST C KR AR (P>0.05)

T e J 3 TC AL 5 B A R I 1Y 3% in
TR o A e R = e TE Lk & B EANF + 2
A2 SN B2 (P>0.05) , BIFST X 4 SR B
SRAT A WA TR B 3G i B AR A 3 AR T IR)Z2 £
e W T TR AT A R IR R L (AR i I R K
> A A B 5T B KB S K 25 [ S
K N B 58 X - kA E 22 /b, ©F
W95 26 B , - 58 HLIK 5 TR =22 18] 77 78 AH A M
PSS A X 6 Bl & i 5 ToHLRR & = 2
] 4 671K 56 AN B 25 (P>0. 05) , 2 BARIFSE X 334 #L
fie 55 ML Z RN AEAEAH B AMEAE R . R3PS
TR H i B 2% v L 3 pHOJF IR L8R O R A
FHY MRS X A 3 BH 2 28 4 i 4 3 LA 1
FZ I R 2 (P>0.05) , T RE 2 K pH {E x0T 1 1%
AR ) 5% ) B B, DA S 55 T FH 25 7 3 46 2 Xof
T HEA B SRR

A LR AR BN T, A i

- ) 5 R R A G I RIS iR RO £
BEA P AL, IR 2 sz 8 FE )R
(9 SEAE T, T S SO AR F R RS X 1
5P B R AU DA 35 (P>0. 05), AT HE
S R R FE SEAE K T A AL 25 5 . A7 il
TR AR L B K HL O AR AR X g0 Bl
WACAEFH , fEASAIF 5 X A 398 Jo 1 LA A 4= R o b £
. ORI R R A AR B R AR T
1) R B 2 A KA BN, 3k
FALHLE R, R X A LR B — 2
FEFE R, o] DU i 3 ML O, A 9T %
B, L 322 A PR & 2 SRR & AR AR B
IR ST 1T 15 em DLUF £ )2 098 HLBK & 2 5 3hkr
B RATAE S A SR A I e 4 b LA
b R o L FR S = IR 22 R A,
BRI XA BB A W B A A BIR HL 22 S 388/ 08, AT
5T X A R B XA ML 15 R AN 3 (P>
0.05) . Pt , K ITIE XA sk 1 m AN HEA L
B i A E AR G IR 20 80 pHAE LB AL LE A
RS K

5 #ig

Z AR 1 X A LA AN (U AR T B 4
Jo A, TR 4 R A AR A A7 A TR T R 7 6 e i
F R 38 3 B 5 VR X A il sk 2 4R R A
MLARAE ) 1] PN FTER B 08 20 A R4, R 1 m LA
WAL & EMHCHE R, oT RS LULT
NCE

(1) 7E K VTR X A i1 3 4% 0~10 cm , 10~20 cm .
20~30 cm.30~40 cm.40~50 cm £1 50~100 cm A% 6 4~
2, A LR & T I E AR 22 5 0 R
(10.23+4. 84) g-kg™.(10. 18+5.19) g-kg™. (9. 34+
5.20) g-kg"'.(9.04+4.41) g-kg".(8.01x4.74) g-
kg™, (9.40+4.67) g-kg™, Fifi 1 438 % B 3 i B AIG
(R°=0.511), TIEA RS &SSO AELMEAC
(P>0.05) , M & 1£ 4 700~5 100 m A4 7 3k 30 BB 4,
1 m DA 30 348 BILAK 75 1 S Bl T 44 0 o s
a0, SR 5 7E 5 000~5 100 m 74K Ab ik 2 B K AE 5
FEAIG .

()5 IX 1 m AW H3EA HLIK & 2 5 pHAE 2
e S 3 A SR DG (P<0. 01) , SR EL S A% i 2 A9 1E
K (P<0.01), SARFUE /K & 2 B 1 IEAH R
(P<0.05) , 1fif 53 AFEBIREKE 2R 2
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K N

+ 45 3%

AP TCHLRR & i BH B AC i A AR
B AR FEME R 35 (P>0. 05) , 2 B VTR X A il 3
1 m DA 58 HLAK 2 9 S A e RO e
pH A B A L AR S KR
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Distribution characteristics and influencing factors of soil organic carbon in
Buqu catchment in the source region of the Yangtze River, China

ZHANG Chaofei'?, MA Suping', HE Xiaobo™, WANG Shaoyong’’

(1. Key Laboratory of Oil and Gas Resources Research of Gansu Province , Northwest Institute of Eco-Environment and Resources ,
Chinese Academy of Sciences, Lanzhou 730000, China; 2. College of Earth and Planetary Sciences , University of Chinese
Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Cryospheric Science, Northwest Institute of
Eco-Environmental Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 4. Key Laboratory of
Eco-hydrology of Inland River Basin, Northwest Institute of Eco-Environmental Resources, Chinese
Academy of Sciences, Lanzhou 730000, China; 5. College of Resource and Environment,

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: We collected 138 soil samples from 23 sampling sites in the Buqu catchment, the source region of the
Yangtze River, China. We examined the distribution pattern of soil organic carbon (SOC) , and further dis-
cussed the possible influencing factors of SOC content within 1 m. The results showed SOC contents in the 0~
10, 10~20, 20~30, 30~40, 40~50 and 50~100 cm layers were (10.23+4.84), (10. 18+5.19), (9. 34+5.20),
(9.04x4.41), (8.01x4.74), (9.40+4.67) g-kg", respectively. SOC content decreased with the increasing
soil depth (R’=0.511). There was no significant linear relationship between SOC content and altitude (P>0. 05).
With the increasing elevation, SOC content was gradually increased between 4 700 to 5 100 m, while the SOC
then gradually declined with elevation from 5 100 to 5 250 m. SOC content was negatively correlated with soil
pH value (P<0.01), but positively correlated with C/N ratio (P<0.01). The SOC content was also positively
correlated with volume water content (P<0.05), but had no significant correlation with mean annual tempera-
ture, mean annual precipitation, total nitrogen, total phosphorus, total kalium, inorganic carbon content, cation
exchange capacity, bulk density and clay content (P>0. 05). Therefore, soil pH value, C/N ratio and volumet-
ric water content were the main factors that were closely associated with the SOC content within 1 m depths. The
results can provide a useful dataset for studying soil carbon cycle in the Buqu catchment, the source region of the
Yangtze River, China.

Key words: source region of the Yangtze River; Buqu catchment; permafrost; organic carbon; influence factors
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