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Beijing 10010134, College o f Resources and Environment » University of Chinese Academy of Sciences. Beijing 100049)
Abstract: In order to understand the effects of vegetation restoration and ecological restoration process on soil
carbon cycling, the profile distribution of soil organic and inorganic carbon under different slopes and vegeta-
tion types along two toposequences of Liudaogou watershed on the Loess Plateau (China) were investigated,
and the profile distribution characteristics and the influencing factors of soil organic carbon and inorganic carbon
among different slopes and among different vegetation types on the same slope were analyzed. The typical topo-
sequences were located in the northeast slope (NE sequence) and west slope (W sequence) of the Liudaogou
watershed, respectively. The results showed that soil organic carbon content decreased significantly with increasing of

soil depth within 0—50 cm soil layer, and then remained relatively constant in the soil layer deeper than 50
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cm, and the organic carbon content of the 0—50 cm soil layer was significantly higher than those of the 50—
200 cm soil layers (p<C0.05). However, in the same soil depth (0—50, 50—200 or 0—200 cm), there was
no significant difference on the mean organic carbon content under either forestlands or grasslands among
different slopes (p<C0. 05). Compared with organic carbon, soil inorganic carbon content was relatively
high, and mainly enriched in the different soil layers deeper than 50 cm. In the NE sequence, the mean inor-
ganic carbon contents were comparable in the forestland and the grassland (»p>>0. 05). In contrast, in the W
sequence the mean inorganic carbon content of the forestland was significantly higher than that of the grass-
land (p<C0. 05); there was no significant difference on the mean inorganic carbon content of the grasslands
among different slopes (p>0. 05), while the mean inorganic carbon content of the forestland in the W
sequence was higher than that in the NE sequence (p<C0. 05). Organic carbon content in the 0—50 cm soil
layer was significantly negatively correlated with pH, bulk density and soil water content, but was signifi-
cantly positively correlated with soil total porosity; inorganic carbon content in the 50— 150 c¢m soil layer was
significantly negatively correlated with pH and total soil porosity, but was significantly positively correlated
with bulk density, clay content and soil water content. Soil carbon densities within 0 —2 m profile were
15.2~47. 4 kg/m’ and 18. 3~51. 3 kg/m’ in the NE sequence and W sequence, respectively, in which inorganic car-
bon density accounted for 78 % ~94 %. Total carbon density of 1—2 m soil layer were 35% ~74% of the total
carbon density of 0—2 m soil profile. Our study indicated that neglecting inorganic carbon or neglecting deep
soil carbon (1—2 m) would lead to underestimation of soil carbon stock by 88% and 51% , respectively.

Keywords: Liudaogou watershed; toposequences; organic carbon; inorganic carbon; carbon density; profile

distribution
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o R IR R 1 m RO (B I R 6 K 4 AIK Ah
5020 K RAACA B = FI M 0—2 m + 20k JE S,
SR W b 1YW = R SR SN (e ) -~ L S E =1 AT O
TCHLR F5 3 e T A ALAR & T ROk 1 BIF 5T N TS
o3 2% LEH R AN [RGB 2 A5 AL 4 A0 T LR
XiF A BB S ek (45 T o DT Sy BT TN B
i T i v 77 4 HERL 2 AR A

R2 NEAMNEBARERMEEFI 2 m TEENKR. . TNHRMEHRZE 7 kg/m?
- 0—50 cm + 2 50—100 cm + )2
SOCt SICt SCt SOCt SICt SCt
NE—P1 1.5 (30) 3.6 (70) 5.1 (34) 0.6 (28) 1.6 (72) 2.2 (14)
NE—P2 1.5 (14) 8.9 (86) 10. 4 (24) 0.8 (6) 12.9 (94) 13.6 (31)
NE—P3 1.8 (1D 15.5 (89) 17.3 (37) 0.6 (4 12.7 (96) 13.3 (28)
NE—P4 1.5 (26) 4.2 (74) 5.7 (28) 0.8 (19) 3.4 (81) 4.2 (21)
NE—P5 1.0 (16) 5.1 (84) 6.0 (21) 0.5 (6) 7.5 (94) 8.0 (28)
NE—P6 1.1 (15) 5.9 (85) 6.9 (23) 0.5 (D 6.4 (93) 6.9 (23)
W—P1 2.0 (20) 8.0 (80) 10.0 (25) 1.0 (D 10.1 (91) 11.1 (27)
W—P2 1.1 (1) 9.8 (90) 10.9 (2D 0.7 (4) 16.7 (96) 17.4 (34)
W—P3 1.5 (38) 2.3 (62) 3.8 (16) 0.7 (14) 4.1 (86) 4.8 (21)
W—P4 2.5 (28) 6.3 (72) 8.8 (19) 1.1 (D 10.6 (91) 11.7 (26)
W—P5 1.5 (16) 7.7 (84) 9.2 (26) 0.6 (6) 9.0 (94) 9.5 (27)
W-—P6 1.6 (63) 1.0 (37) 2.6 (14) 0.8 (37) 1.3 (63) 2.1 (11)
- 100—150 em + )2 150—200 cm + 2
SOCt SICt SCt SOCt SICt SCt

NE—P1 0.6 (22) 2.3 (78) 2.9 (19) 0.6 (12) 4.4 (88) 5.0 (33)
NE—P2 0.8 (8) 9.2 (92) 10.0 (23) 0.7 (8) 8.8 (92) 9.5 (22)
NE—P3 0.5 (6) 8.7 (94) 9.2 (19 0.5 (7 7.0 (93) 7.5 (16)
NE—P4 0.5 (7 2.4 (83) 2.9 (14) 0.5 (D) 6.8 (93) 7.3 (36)
NE—P5 0.5 (7) 6.4 (93) 6.9 (25) 0.6 (8) 6.7 (92) 7.3 (26)
NE—P6 0.6 (7) 7.4 (93) 8.0 (27) 0.6 (8) 7.2 (92) 7.8 (26)
W—P1 0.8 (9) 8.5 (9D 9.4 (23) 0.8 (8) 9.5 (92) 10.3 (25)
W—P2 0.6 (4) 14 (96) 14.6 (28) 0.5 (6) 7.8 (94) 8.4 (16)
W—P3 0.7 (1) 5.6 (89) 6.2 (27) 0.6 (8) 7.7 (92) 8.4 (36)
W—P4 0.6 (5) 13.4 (95) 14.0 (3D) 0.7 (6) 9.8 (94) 10.4 (23)
W—P5 0.6 (7) 7.7 (93) 8.3 (24) 0.6 (8) 7.2 (92) 7.8 (22)
W-—P6 0.5 (8) 5.6 (92) 6.1 (34) 0.6 (7) 6.9 (93) 7.5 (41)
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TEAHIREERFE2E/ % TEENBREEERE 758/ %
. 0 20 40 60 80 100 . 0 20 40 60 80 100
g 50 g 50
o (5]
= )
g 100 - 5 100
1 Ik
Hiso b Hiso
200 - 200 L
—— NE-PI —o— NE-P2 —#— NE-P3 —o— NE-P4 —0— NE-P5 —o— NE-P6
—A— W-PI1 —o— W-P2 —k— W-P3 —— W-P4 —=— W-P5 —e— W-P6

B4 NEAMNREAREEMEFI T EFNRANLNGKEEEES T

2.3 ¥mMtBEENBMLTNEESENEER

- S Ak TR 5 ) - A B R JC AR B A
P E R, AN+ 5 Lk
FEEEAE 050 em + 2, 1 JCHLRK T e A
50—150 em £ 2, X 050 em + K F HLEK &
H.50—150 cm AR TCHLEK & & 5 A Y 4 )2 B AL M
B R R BEAT T A58 . AR 5 AT RLE A [ 3
1] 0—50 em HARAT HLAK & & Fl 50—150 cm + KT
Ml &5+ pH 2R EFHAHLLR =
0.49~0.70,p<C0.01), ®FsTFM, + 4 pH itk
P Tl A ) e ORI M, DT S T A LB ) o AR O
1E—E pH YL N, & pH ] DU 5 AL 3 B9 % i
AT B A2 A HL B 9 43 A, BRI 3 2 (050
em) A AL & wEBEA pH FAE AL (E 5) . ER)Z
(50—150 cm) H LMK & f bl pH & 1 BE A, 3 AT
e 5 pH {H 55 Y WU R 45 25 W AT G , I TR 45 45
% BT JSCHs D/ = S8 40k ) 5 P JE MR . 1 b
KREYEH 050 cm +RH HLER S & M 50—150 cm JC
BILBS 7 5 AR A At 25 14 A DG Pk EL i A i (B 5)
5 LA LR A D¢ R B T LA = T S R
A (r=0.53~0.57, p<<0.01), i J5 & 2 FE M %
=0.40~0.43,p<0.05) (B 5). [FIFE. -5 FLER
JE5 050 cm H KA HLAK & &A1 50150 cm 4k
TCAILA 7 2 40 A A S 2 0 A DG L T R E A G Gr=
0.45~0. 48, p<<0. 01) , 1 5 # £ FAAH X (r=10. 55~
0.63,p<<0.01), WFFEFRY], T A PR AT LA 1
25 b R F P DT B R AL BB 5 T A 4 v i
TR 55 1 — 5 S5 AF T BB A TP 145 A% RS FRUZE , DT 3 AIG
L HEFL B A I - e Y . R E B 0—50 em
TR LB E SRR A WA R,
1Ml 50—150 em +ARTCHLRR & & 5 Rk & & 20 0 2%
B IEAH & (r=0. 67 ~0. 87, p<<0. 01), Hassink"**' #ff
FELE FER W FOR RO R0 HLER BA fR P E LT B
B SRR T A MUK SRR R R

i (A B B IR AR OGO R L R Bk B AR —
J7 T8 AT LASE R A AR K B ) — O THE BE RS R
b W B - 48 b A ML AR GRZE R A LT Y
O3 . AHETE L 5T . HERGRL G A I
CE3{H 2 16. 86 %) » H 56 HLEK & & 1 A X L R
JEARRE (p = 0.05), 1M i AH 3¢ R M HLEL IR A7 T+¢
Fik— B HEAMBF . M ,.50—150 ecm & TCHL
e 7 12k B B BRSO HG g  3xX B BT AR
A g R e Rl IR 6 RN R R AE [ TR B AR T AT R AR L Bk
2Py AL IR I ) 350 1T S b R E ALY R A3 )
0—50 em HARAT HLER & i 5 11 &K i &2 0
MFEHER(r=0.35~0.69, p<<0.05), 1 50—150 cm
R TEHURR 5 5 Bk R R A I A OGOk
Z(r=0.50~0.70, p<<0.01), + KPR E+
Herp B SR AT R R R W A B 1 A K A
0 A 23 5 ) A AR W %) B AN M L AT AR
T A LT A Ak R [R] Bt BE 62 42 E 4 b i iR
B IR AN TE R . s D T A SR R U L A ML
JOT 1) 4 i 3 5 T 8 5 K A %) 8 g 1 s 2] 3K IR il
LAY L K SRR, SR A K 4y B A 1S T e
AN T HAEARBIESE T, A 88K G S H: A B Ak 1 T A
B ) b AR N R R B 0 A8 S BT DAAE )
[PANYE: S o w27/ 1B R 3 el 5| NP S iy B =
ANBE U A7 B0 2 56 ROk A A .

g5 E TR B A3 pH Ab, A E LB L R RL
A A K B R R (0—50 cm) A HLEKR A1 TE R
J2(50—150 cm) TEHLIR A AR . PR, ZE RS £
SR P ok A b L N FE 43 7 Kl G R BT S B A I
AMEEAE R S BIAT MILAR 19 38 T . AT R 2 WK 25 T ML sk 1Y) D
A EE R . TR T g D XRS5 R B Ak
ARG | Y A R A A L AN 5 A HLAR BT LR S
b, AR AT X 3 e 2 AR A 4 BT e IR K I 22 5 IR U
o 2 [7) B 2% S T AN (W) R B+ S PIL Ak RN T LB
i N H AR AE
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2 o WHFI LA BLIK ‘s o WHF L MENLBE
. _ st . O y=6E+06e™™ 1=0.66 p<<0.01
) O y=SE+12¢>™ 1=0.70 p<<0.01 | -
B 8 1 o ;)=63.041n(x)+1r3_9.84 rl=’0.49 p<0.01 Hﬁ 26 0 y_'3381“(x)2354623 r=0.50 p<0.01
4 o ° 4 o IHg °
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0 J 6 1 1 ]
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12 r 36
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7N A8 VA /N I Y F 5 A+ AT LR B R AE 0—
50 em - )2 PR 4 )23 R BE 3 0w G 2 AR, 50 em +-
JEULT S S T, Bl b2 (0—50 em) A ALk
SR EFESTHE T E(G0—200 cm) (p<<0. 05) {0
1 7l — R B 4 2 (0—50,50—200,0—200 cm) A 7] 3§
) BRCH R M R LR S R A R EER
(p=0.05), 5A7HLERAH LE . TCHLAR & 2 A0 X 55 = I
HFESAER T F 50 ecm VL) REHEE LEEE.
NE J7 81 i i1 5 b, 0 AL itk 9] 17 7 35 & B R (p >
0. 05) 1 W 7 31 M b JE AL Atk 35 1 ~F- 359 7% o B 3% o 1
F (p<C0. 05) 5 /A [F) I [a] ] B 4 351) 107 I AL 6 - 341 5%
W FE2ZS (p=>0. 05) AHAS [A] 35 1) A b 351 1 TS AL
WY SR RIN W FH i E 5T NE JFH] (p<<
0.05), 0—50 cm HJZ A MK ST &Y pH. A EM 1+
B A K B B R A B A OCOC R S S ALER
BB IEAE X R 50—150 em 4 2 T HLIR & &
5 pH M+ S LB B 2 B AR M
ZEH BB B R A HE K R Y R R I A R Ok
Z., NEJFHIM W P51 2 m + 4 5 6 % 5 AH 2, 55
B 15.2~47.4,18.3~51. 3 kg/m’ , F i T HL#K %
L 78%~94% . 1—2 m H)ZEMREE S 2 m K
SRR 3500 ~T74% . 25 R % 8 4 HER HLBK P X
HER®EZ 1 m BHEWRE . SEW/NNEE 2 m &
SR I AR 88 Y FN 51 %, A K RIS I 78 4%
KPR R R R 1 )2 A AL A AL A 43 T
Xof 8 v DR A S 4 5 0 L Oy 2 — 2D A e i
AN P % ki b ok T2 S it 00 i (LR 22 AR B
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