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Abstract: It is important to accurately assess soil carbon sequestration potential and the global carbon cycle to study effects of
topographies and land uses on soil profile organic carbon in subsurface. In Yangou watershed of hilly region of Loess Plateau, based on
three topographies ( tableland, slopeland, gullyland) and seven land uses (farmland, orchard, secondary grassland, manmade and
secondary shrubland and manmade and secondary woodland) , 53 soil profiles (0-100 ¢m) in six soil depths up to 898 samples were
collected to investigate effects of topographies and land uses on contents and spatial distribution of soil organic carbon in subsurface.
Topographies, land uses,depths and interaction of them significantly (p <0.01) affected spatial distribution of soil organic carbon in
subsurface in Yangou watershed. SOC had different spatial distribution in topographies between subsurface (10-100 ¢cm) and surface
(0-10 cm) . In 0-10 cm soil layer, the content of soil organic carbon of slopeland (10.7 g -kg ') was the highest, followed by gullyland
(8.9 g-kg™'), the content of SOC of tableland (4.4 g-kg™') was the lowest. But the contents of SOC every layer in 10-100 cm
expressed as gullyland > slopeland > tableland trends, the average contents of SOC were 5.6 g-kg ™' ,4.5 g-kg™' and 3.2 g-kg™"'.
Land uses significantly (p <0.05) affected spatial distribution of SOC in subsurface in Yangou watershed. Compared with farmland,
the content of SOC of orchard in 0-40 c¢m decreased by 21% , yet increased by 13% in 80-100 cm. The content of SOC of manmade
shrubland (2.6 g-kg™') was 19% lower than that of farmland, while SOC content of manmade woodland (3.4 g-kg™') was 6%
higher than that of farmland. The content of SOC of secondary shrubland was higher than that of any other land uses in 20-100 ¢m, but
it is significantly (p <0.05) different form other land uses in 40-100 c¢m, the average contents was 5.3 g-kg ™', which was 66%
higher than that of farmland. The content of SOC of secondary woodland was higher than that of any other land uses in 0-20 c¢m, but it
was less differences form other land uses in 40-100 ¢cm. The storage of SOC of gullyland(5.04 kg+m ~*)in subsurface (20-100 c¢m)
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was the highest, accounted for 71. 4% in 1m profile, the relative storage of SOC of slopeland and tableland accounted for 63. 6% and

72.3% respectively. The storages of SOC of secondary shrubland in subsurface (20-100 cm) were the highest, it was 6. 01 kgem ™",

2

accounted for 64. 7% in 1m profile, while the relative storage of secondary woodland was the lowest, only accounted for 49. 7% . The

storages of SOC of farmland and orchard both accounted for more than 70% of 1m profile.

Key words: topography; land use; subsurface; soil organic carbon; loess

HLTE A - H A P 7 KR 5 0 A LR A
A ED L R R T — Jr T E i R i Rk
Vi 2 S A LR 25 () 4 AR T 5 9 — O T M T
S K IR A 43 B, S R R R 7 =
7625 18] b B I, E TR W B b A PLRR
AU TR X M T R ) T R R
LR AEREROR B b T R T R R A
(T R 0 38 48 ) RIS I I ) A% (2 ) T3, 3%
B g I8 4 ML ) S5 I AR ok b SRR AF . R R B TE 2
DR K A5 22 S5 HL 4 b ) O 5 LA 3 O
PO HET AN T A A LR i A A ) T R
FoM . FLRGE A BT 5232 01, LAR B AR if 250k 3
(1) - M A FH 7 AR A5 R 2 A AL LA B
MBI . B R AL R MR S T AT Y 3k
WY, FL8G W A0 R 3 36% ~39% M5 I IX OB
PR bR, HRR & M AR T35 1,08 ~3.83 f% " F
R R B BF 5 2 B A8 AR AR AT 3k 11.6% ~
25.3% " 0T I BB 5T U IR 39. 4% ~
117.7% 0T H g BF 5 36 B L0930 2% 0 7T 35 1. 32
~ S5 A1 AET AN AN TR TR o )2 A LR 2
WA B, HZ bR Ak R
W, 3¢ J2 - A HLRR 5 i 4 S B VA T A TR A 2
s A H T TR 5 A R Oy 5 SR R AR
TR A LR S fL 4R E £ 0. 20em LR 2
FIHEA PR G Im LR LR B 50% LI R
S 2 LA WLBR W B IR T 32 0 Hfg i 5
PR 7S 200 Lk, T2 A L ) 43 i
b3 R 2 AR IR A B
(0l 2 0 T A PR 0, R 5T b S R - b )
FH IR 2 4 M A HLBR 75 5% 5% 0 50 4% 3 R R B, o 483
TR A XA AR T A WL [ BB g g
Ml A EEE .

1 #R5F*

L1 s A AR AL

JHE VA U 15 (36°28700” ~ 36°32700"N, 109°2000"
~109°35'00"E ) i T~ Bk 75 44 4 & 1 85 X, F K
8.6 km, 57X B — PG AL L i), A T FR 2 48 km®, IfG4K
986 ~ 1425 m, LA B2 op M S oy VAR E R 4.8

km-km ~* | Jg TR B £ e B 94 B X S i T
FIIE IS B 0° ~5° T A 5 ST AR 8. 7% 5 i ¢
BepE Ry 50 ~84° A RAE T AR ST AR Y 84. 5% . F
G DX AU Ay I Ul 2 R0 [ 2 Bk P g 2R A 4R
IR 9. 8°C, ZAE - KRR i 2 558 mm. |
RS W E A - (44 90% DL ), IE ) 8
I G BEAET (1997 4F LAHT) Wi d /K £ 3t 2% 1 AR 42. 55
km”, 7 1 B 88.65% , {2 MU %L S 9 000
t-(km®ea) ' JE SR K R HL XYL R 14 A4
FTECR 2006 4FJEE N F13 133 A, ATl 67.8
A -km 2.

LA ST 2, T I il s I P PR e 3l
Jied 8 M. N T 32 B 5 AR A ((Medicago
sativa L. ), 53 A 845 N R bR 3 20 A7 4%
( Caragana  korshinskii ). ¥b Wk
rhamnoides) FTH) ( Periploca sepium Bge) ; N\ T.7%¥ K
IR JIAE ( Robinia pseudoacacia) | 11145 ( Pobulus
davidiana ) . W ¥ ( Pinus tabulaeformis ) . {T F 7
( Prnuus armeniac Sibirica) .l #1 ( Biota orientalis) .
KR A TN RS (Artemisia gmelinii) K 75 5
( Stipa bungeana) . E- 3 ( Bothriochloa ischaemum) |
B B ( Setaria wiridis L.) . # & ( Artemisia
scoparia) ; K AR E OK Mk FE FE SH ¥ B B ( Rosa
xanthina) R §i ( S. viciifdia ) . & #5& F ( Ostryopsis
davidiana Dcne ) | JK #] T ( Cotoneaster acutifolius
Turcz) AL 5 T & ( Syringa pekinensis Rupr) 5 KR 7
AW 3 R 1T R Bk ( Queccus liaotungensis ) | [ HE
( Betula platyphylla ) . K 9% /N 7% K Bl 2% ( Rhamnus
davurica) , Fo b, HE AR MR O3 A B ). 1997 4 LIOK, 1R
PR R N R 3 YT = 7 N < S O i R B2 K 5
Jiti, T LU R K IR R AR R AE AR 32, R LA
N K+ PRl w5 o 3, 68 DL A B bR R 4l R
F L R P 6 T A 2 A A A
SRl B3 I A o A HI SRR e H R B R IRFEH A
THEARM  KIRFEARR N TIRARM RIRT AR, I
JIE L A AV A B R B R AR B L R AR ME R
MO TIRAMR R IRTT AR
L2 W H kg5
1.2.1 +HRE

(' Hippophae



2742 w0

B 31 %

BTN i B P 0 3t TR 0 A PR R R R
P o3 2R AR W T7 17 R A b HERE i T 5 3 4 SOC
AR SR DR B MU (B IO B 3 TR R ) A O — 2
JE U, B A TR] I 8 057 = 3 ) 5 20 (A i SR B
B EARBR T AR AR TR IR A
SRR 30s AR 28 i M 0 L2 B2 24 Ml 52 A 5 T 2009
46 I HEATRAE. HUIE AR A b1 TR AR REA BN 8,74
JEERABEREAS K 10, 3 R B RE AR SRR 34% 5 i
BORFEFEAKI N 35, i RAFFEA R 66% .t
F I 1 4% 2003 4F - b ) FiY 26 250 1] A L0326 (L3R
1) A 3 RO B 2R 4R AN [R] i 2 38 67 AN [ = 3 A
FIZEEL b HEA 53 AN, AR BIHC0 ~ 10, 10
~20,20 ~40, 40 ~60, 60 ~80, 80 ~100 cm I 6
NEUEDREAR 3 WEKL I 898 4 | B R
ELHERN 3 em.

N

F1 EIERBEXFHARBLHF AER TEREY
RE 5+ R B E AR LE B
Table 1 Landuse area,sample size and proportion in Yangou
watershed of hilly region, Loess Plateau

+ 3t 1) A /hm® TR/ % FEARR/A REARE/ %
A M 925.7 19.3 15 28.3
HE 666. 9 13.9 6 11.3
T A 1472.5 30.8 10 18.9
T A bR 783.9 16. 4 13 24.5
) 615.0 12.8 9 17.0
JeE 1R 4 117.3 2.4
7KK 18.9 0.4
R ) 4o 187.9 3.9
it 4788.2 100. 0 53 100
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R 20N MIBEAL A T R
Mo BB A b MR T R AL S R TR A
77 245 4 T2 R B 5 A A AL J8k ) T 4 A HIL A
23 ) A A B 25 B2 (p < 0.01)  (HIIE 647 |+
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Table 2 Variance analysis of spatial distribution of soil profile organic carbon in Yangou watershed of hilly region, Loess Plateau
7 5 A YA A -5 A ¥ 7 F {8 F>po.os F> po o
B 2 748.91 374.46 77.95 <0.000 1 <0.000 1
+ 4 ) FH 6 2575.71 429.29 89. 37 <0.000 1 <0.000 1
L 5 4023.39 804. 68 167.51 <0.000 1 <0.000 1
% x + Hu ) 4 76.97 19. 24 4.01 0.003 2 0.003 2
P x L 10 558. 88 55.89 11. 63 <0.000 1 <0.000 1
) x - 30 1560.01 52.00 10. 82 <0.000 1 <0.000 1
HIE x - A x L 20 81.61 4.08 0.85 0.653 1 0.653 1
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B (3.9 gokg™') M 1.3 A, B Bk 2 6 B (3.0
gokg )9 1.3 4. 60 ~ 100 cm Y4 JEE 15 I b T 24
SRR E BRI T 22 RN . IR (4.5
gokg ™) 4R B L Bk (3.3 g ckgT') L g T (3.0
g-kg ') T 36% | 50% . I B4R b5 B SOC [
W% (10.7 ~3.2 g-kg ') e K, 3k T0% ; it T ¥ ] 55
/N, R 33% .
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Table 3 Effects of topographies on spatial distribution of soil
profile organic carbon in Yangou watershed of hilly region ,

Loess Plateau/g-kg ™'

+ /em 5 15 5t 3 i
0~10 4.4 +1.15bA  10.7 £6.07aA 8.9 +4.21aA
10 ~20 3.8 £0.78bAB 7.2 £3.69aB 8.0 £2.97aA
20 ~40 3.2 +0.69bBC 5.0 x2.59aC 6.0 £2.36aB
40 ~ 60 3.0 +1.38¢cC 3.9 +1.81bD 5.0 £1.86aBC
60 ~ 80 3.0 +1.59bC 3.3+1.96bD 4.6 +1.46aBC
80 ~ 100 3.0 +1.53bC 3.2+1.39bD 4.4 £1.46aC
S 3.4 +1.34b 5.8+4.39%a 6.2 £3.06a

1) /NG bR R R 2 R [ M #840 0. 05 /K7 i M 25 57 K5 4
FooR Al — I H AR £ )2 0. 01 KF i k25, F A

SR FRW, HIE AR AL X F T 3 SOC 7 £ 45 [1]
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23 0] o3 A AR — 2, 10 ~ 100 em S48 73 A ML AE—
B M ES B EMEAR, Hh 40 ~60 em JZ 2 Fe i
JZ, 10 ~40 em RICHHIR G i 2R AR E HY
BT 22 5 B3, 60 ~ 100 em I K b B 15 b T 22 53
AN AH SRR 2 5
2.3 R J7 2O B T A A HLeR S S A

SOC ¥ &k, b 3.7 gokg ™', KARTFA
MOF H A B (10.6 g-kg™') L K AR HE K AR (8.7
grkg ™) KR (5.9 g-kg™') AT IR AM (4.7
grkg ) N THE R MK (4.3 gokgT') K H (4.3
grkg )W EREM 2.9, 2.4, 1.6, 1.3, 1.2,
L2 £5(3R4). RETT A K IRUE AR IR K IR B4
HHEEMA I (N T IR N THEARMK A H
W) Z B A 35 25 5. AN A+ 2 A Lk (SOC)
TRMAAERFE 2R (p<0.05). R (0 ~40 cm)
AR A (4.2 gokg ') AR H (5.3 gokg ') IK
21% 530 40 ~80 em LR T A M, {H 2 BB,
JPt 80 ~ 100 em #fm TARM 13% . N THEARM A
TARARMO ~10 em A LAk & & 35 (p <0.05) & T
AeH L H 10 ~40 em F 55K TAH 12% | 6% 5 40
~100 em A TIEARM (2.6 g-kg™ VK TR H 19% ,
ANTFAM(3.4 g-kg™ ) FETARHE 6%.0 ~20 cm
L SRR TR AR HLBK & e, Hs (2501,
12.3 gokg ™) SRR H 4.2, 2.2 f5(p <0.05) ,
KIRFEARMRIKZ 5 20 ~100 em KARFE AR 2 & &
Yrfg s, Hoh 40 ~100 em RARHE AR 2 & 2 5 H
BRI R R EN 2R (p <0.05) , 3 40 ~ 100
em FHEHE(5.3 gokg ) BAR B R 66% 5 T F 4 A
120 ~60 cm % 4 Hb R 28 AU + G Bk & B R
IR, RAR T AR R B =5 o 83% , AL bl B A%
5 36% ;5 60 ~100 cm F&HAH X F2 A, K AR LB R
F10% A4 H Bl 4% .

iR FR W, AN R R O AR IR 1 SOC
AR AR B KR 25 5. 80 ~ 100 em J2 4
FH R SR el 4 8 ALK & i & AR AR L2 R AN TR
ARAN LI AR K 22 5 AR LAE 40 ~ 100 cm 3 S48
KIRTEARIO ~20 em + 230 5 e, RIRTE AR bR
120 ~100 cm L2 &S HE &, {H 40 ~ 100 cm K4k
BEARMEI I 5H ¢ Rk 7 e % 2 50k, X

LAl RIEAMEGHE LA I L2 R8N L 0~
b A O O T A HLBR (SOC) iy 60 em Ji 7 ik S A AR AL B i BRI JZ2 ¢, - 60 ~ 100
MBI B %R (p<0.05). 1 m-b B om Ak A A RATR G 0 B
®4 THABMELERRFOREANELEANBRSTASHHEM g kg
Table 4  Effect of landuses on spatial distribution of soil profile organic carbon in in Yangou watershed of hilly region , Loess Plateau/g-kg ™'
L /em R e N T HEARM AL A KR H KR HEA KIRTEAM
0~10 5.0+1.17eA 6.0 +2.69deA 8.5 +2.54cA 8.2+2.90cdA  10.0 £2.94cA  15.4 £5.54bA 25.1 £5.33aA
10 ~20 4.3 £1.21cA 5.6 £2.62cA 5.0+1.55¢B 5.0 +1.20c¢B 7.7+2.40bB  11.1 +3.88aB 12.3 £2.37aB
20 ~40 3.4 +0.80cB 4.3 £2.14beB 3.6 +1.74bcC 4.1 +£1.09beBC 5.2 +2.52bC 7.9 £2.58aC 7.0 +1.98aC
40 ~ 60 3.2 +1.54bB 3.5+1.67bBC 3.0 +0. 62bC 3.6 £0.93bC 4.1+1.82bCD 5.9 £2.20aCD 4.3 +1.54bC
60 ~80 3.1 +1.77bB 3.1 +1.16bC 2.3 +0.51bC 3.2 +0.87bhC 3.7 +£1.90bD 5.3 £2.96aD 3.6 +1.30bC
80 ~ 100 3.4 +1.64bB 3.0 +1.36bC 2.5+0.77bC 3.5+1.07bC 3.3 +1.37bD 4.8 £1.72aD 3.3 +0.97bC
- {H 3.7 +1.52d 4.3 £2.31d 4.3 £2.61d 4.7 £2.36d 5.9 +3.31c¢ 8.7 +5.18b 10.6 +8.81a
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bi (3.8 g-kg ')A 2.4, 2.2, 1.4, 1.2, 1.2, 1.1
fi5. A H (0 ~60 em) #-L SOC ¥ FH [, H 60
~100 em H1 4> BIE F 5B 0.3% | 14.6% . KK
(TR AR HEARIR) £ )2 SOC ¥ T RAR B HL LA T
MOTEARIR FERM) . RIRTTAMAEL)Z 0 ~20 cm

5350 TR SR HE R MR 60.5% | 14.7% ,{H 20 ~ 100
L SR T KRR KK 4.6% , 26.3% |
34.5% . 33.8% . N TR AMIE L2 0 ~20 em 435
T ANTHEARML.7% . 5.1% ,{H 20 ~100 ¢cm L
Ay TN TOHE R Ak 13.3% . 15.2% | 26.5% .
28.9% . W JEE 4 H SOC F ¥ & & & %, K 4.9
gokg ™ RARHE AR R AR T H N T TR A bR 43 )
R 1.8, 1.5, 1.1 f%. R HEAEARF #IE AL
Ao, HZER B3 (p <0.05) , LA P55
HOHT(3. 1 g-kg ™) F MK, 74 JiE A bt % 4 396 AT HL A
TRAHEH T L6, 1.5 £5; 5 ik H 4% )2 (0 ~
100 cm ) + A HLAR & &5 35 5 fIK,0 ~ 40 cm 5 3 45
JEA PR & & TS, H 40 ~ 100 em b 34 2 A
BLAK & 2= AT A .

cm

£S5 FA—HESMEARLHMNAMELEERFIRESHNELEENRZ S MO/ ¢ kg™

Table 5 Effects of landuses in the same topography on spatial distribution of soil profile organic carbon in Yangou watershed

of hilly region, Loess Plateau/g-kg "~

1

HIEIRAL L A 0~10 10 ~20 20 ~40 40 ~ 60 60 ~ 80 80 ~ 100 SEE
L 5.0+1.04aA  4.0£0.78aAB 3.2 £0.72aB  3.2+1.89aB 3.3 x2.18aB 3.6 £2.00aB 3.7 +1.63
BT ACH 3.9+1.00bA 3.6 £0.76aAB  3.1£0.68aBC 2.8 +0.59aCD 2.7 +0.62aCD 2.4 +0.33aD 3.1 £0.85
T H 4.4+1.15 3.8+0.78 3.2 +£0.69 3.0+1.38 3.0+1.59 3.0+1.53
H 5.4+1.41dA 5.1 +1.57beA 3.6 +0.97bB 3.2 £0.50bB 2.8 +0.25bB  3.1+0.40bB 3.8 +1.28
A& H 6.8 +3.56cdA 6.4 £3.54bcAB 4.8 £+2.86bBC 3.5 £1.77bCD 2.8 =1.17bD 2.6 +1.03bD 4.5 £2.99
N T HEA A 8.5+2.54cdA  5.0+1.55b¢B 3.6 +1.74bC  3.0+0.62bC 2.3 +0.51bC  2.5+0.77bC 4.3 +2.61
b NILFR AR 8.4+3.07cdA 4.8 +1.05¢cB 4.1 +1.13bBC 3.5 +0.94bCD 3.0 £0.69bD 3.2 20.79bCD 4.6 +2.47
TR B3 10.1£3.12¢cA 7.3 £2.49bB 4.8 +2.66bC 3.4 £1.49bCD 2.8 +1.08bD 2.7 +0.81bD 5.4 £3.50
TR IE A 15.6 £5.52bA  10.8 +4.15aB 7.3 +2.71aC 5.8 +2.41aC 5.4 £3.41aC  5.0+1.89aC 8.8 +5.34
KR TR A B 25.1+5.33aA  12.3+2.37aB  7.0+1.98aC 4.3 +1.54bC 3.6 +1.30bC 3.3 +0.97bC 10.6 +8.81
T (H 10.7 £6.07 7.2 £3.69 5.0+ 2.59 3.9+1.81 3.3+1.96 3.2+1.39
& H 6.7+0.98bA 6.1 x1.11cA  4.6+1.56cB  4.2+1.94aB 3.8 =1.22bB  4.0x1.71aB 4.9 £1.79
N T IR A 7.2+0.71bA  6.5+1.19cAB 4.2 +1.05¢C 4.0+0.83aC 4.6+0.08bC 5.1+1.08aBC 5.3 +1.42
WK RARFHL 9.6 +2.37bA 9.1+1.46bA 6.8 +1.13bB  6.2+0.84aB 6.4 +1.03aB 5.2+0.84aB 7.3 +2.05
KIRTE A B 14.5+6.04aA  12.5+2.57aAB 9.3 £1.57aBC 6.2 1.62aCD 5.0+1.10bD 4.3 £1.20aD 8.6 =4.72
SE A 8.9 £4.21 8.1£2.97 6.0 +2.36 5.0+1.86 4.6 £1.46 4.4 £1.46
2.5 HIEAHLORAE B2 ] S0 A RRAE - b R 5 A 2 5w T T A A ALk it
b BB A G 3 R w1 ) I A B it i (R WA (FR2). 1 m L FIHE A LG RN R

6). 1 m - FITH A HEAT ML A ik VAR R, A
7.06 kg-m >, B P (5.77 kgem 7)) BT (4. 17
kgem P)HI 1.2, 1.7 4%, 0~10 em L BB PR
fitt i e, R 1,27 kgem 7RI, B TR/ 5 10
~ 100 em £ 2 A HLRK fiff 1k 38 i fo 8, B B 2, i
T/ TR (20 ~ 100 em) 4 HLBK fif 1t (5. 04
kgem ™) J R, FORIXE (1 m) it i 71 4% 5 5 TR
JEA LB AR,y 3. 01 kgom ™" {FLHC A X A
K, H72.3%.

SRIEARM > RIRTEAM > KR H# > &K H > A T.F¢
AR = FFE > T ARbR, Ho A A 43 i N TR
M (4.37 kg'm )9 2.0, 1.8, 1.3, 1.2,1.0, 1.0
5. TRJZ (20 ~ 100 em) + A HLAR fiff 12 K SR HE AR pK
B, 0 6.01 kgem ~*  HAIXT (1 m) i 5 67.4% ,
KRTFAMG)Z R Z, ] 3.96 kg-m ", {HH A
XAt i IR/ A 7 49. 7% 5 N T 0E RO J2 it e
AN, R 2,89 kgem T IR R 2 R XA R AR, R
73.1%.
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£6 FrEBRRFAREITHEENRTEAEES B/ kg m
Table 6  Storage of spatial distribution of soil profile organic carbon in Yangou watershed of hilly region , Loess Plateau/kg+m ~*
L I/ em T o5 JB Sk 43 %/ %
R P [ (20 ~100 c¢m)/
0~10 10 ~20 20 ~40 40 ~ 60 60 ~ 80 80 ~ 100 0 ~ 100 100 c¢m ]
i T 0.59 0.56 0. 86 0.75 0.71 0.70 4.17 72.3
I FB AL i 1.27 0. 83 1.19 0.90 0. 80 0.79 5.77 63.6
W i 1.06 0.96 1.46 1.21 1.21 1.15 7.06 71. 4
| 0. 66 0.57 0. 86 0. 80 0. 80 0. 87 4.56 73.1
4 |l 0.76 0.71 1.11 0. 89 0. 80 0.77 5.04 70.7
N AR 0.93 0.55 0.91 0.75 0. 60 0.63 4.37 66. 1
+ #b ) N TFRAM 0.88 0.53 0.89 0.77 0.70 0.79 4.56 69.0
KB B, 1.08 0.84 1.10 0.92 0.91 0.85 5.71 66. 4
KBRE A B 1.68 1.22 1.96 1. 46 1.37 1.22 8.91 67.4
KR TR A 2.68 1.32 1.51 0.92 0.78 0.75 7.96 49.7
3 i SRAT B YA FE B 4 2 o K 9 B L e
VIie

Hb T 2 3 T R 2 - A LR B A ) o
R A AT B, B 0 ~ 10 em L Big +
AR & R TR, L BRI IR
>l > 5T, XFEA-L 0 ~10 em HHEA PR S
A YT (R PR K 3 R R R R B 1 3
JIE B B 3 A RRAE 1T E) T 10em DL 42 )2 A BLRR A
FEHL 1] V4 S & 43 AT R AE . 3 0 0 A e 2 Y
ot HHA 2R, RIZHE VUM AR L, B
FoRpAK £k e T R, I b T4 R
A B — |, o FE ORISR el 2 H 32 A A e 2 A 3 IS
RN IS b LSRN SR 3 TN EE S =3 /3 TN
HH L 51 A0 X AT B IR 0 ~ 10 em Y b
A HURR B 5w R L RAF 10 em DUF 2 A HLK
LRI 1 K B AR O A R AE EOR R 2 O
W ENEEF AR, AU BN, 63 12 (10 ~40
em) SRR LI B F P25, {H 40 ~60 em &
MR E A R R IR B LS, X
RIS TR 2R, T2 (60 ~100 cm) 5
R W S S TR R B2 5 Rk
H i B A WL 5 e A T AR P R R AR
B, 312 XS b T S iR R 2 A LR A
G AT ERAE . 3X 5 eI I Bl 52 e R - M A
7 S E AN T K 0% 8 VDA 56 I I Sk ik
10° ~45° g ALy 5 A i ek 10 82. 1% , i Wl oy B A~
TSR 4 TR 4y K M R AL 1997 Rk AT R
R e S B E Yy SN A E I IN= P
EWLEA IR HE ) P 10 4F Sk 45 5 3 35 T
LR (40 em DL b)) 364 HLBR & = 2 RHR &L W R
JZ (60 ~ 100 cm ) 4 L b T0A Fir 42 &7, {EL iR B2 45

TR VT K 4 A LA, T R SR A A B A KT
FRUR 8K 50 iy A0 ISR VE MR, in 2 45 78 2 (R 7K 43, TRt
ZHIE AL T2 5 MLk A AR R TR
K-

T2 e L & S - R O o R
R (RKEANT) B AR5 B,
A (0 ~40 em) A HLAR & 5 bR FE & 26% , (HA 1
F AR M 40 ~ 80 em A TR, H 2 RAR/N, K
M 80 ~ 100 em ZIAIL T 2R FE 12% . ix 3= W] 4 H iR #f
WG, 40 em DL b 06 BBk & & 208 T BEL,80 ~
100 cm 14 fir 4 5, 3 5 5 el ) 45 38 7 =0 o6, R
bl 4 AR AR URBE, - b A, A WL S Tk, A
ML A B ¥ T 40 em D b A 3047 HLER 7
W5 40 ~80 em SEANM R T E AKX, — I
WRZEBEE b WA —E &ALk, 55 —J7
10 FH T 435 R AR T A — o = A LBk, I FER T
BN B A P S AR TR A — A R
80 cm LLTF SRR 1 1 FE KA, PR A LG % A
e AREER, 0~60 ecm L 2 1A PLAR
B 0 T A AR A N B 2 R, R TE K AR
IR 60 ~ 100 em - J2& 43 7 AH X A2 e 19 X
. XU 0 ~ 60 em S M 3R 8 V& 1 40 fif 7 AL R AE B
KA (0 R AR ) 23 A 52 i d 336 R 1 2 o0
IR KIRTE AN 0 ~20 em + 28 &7 i,
FARMEARMAE 20 ~ 100 em + 24 B F im0 40 ~
100 em AR VE A MAR B 1 5 3w 4 b A 7 =
FHXSM, RARTTAME e k7 X 22 5 8
AN X TS TR] A A D 2R ) e A
BILAE S o R 3 AR B, IR AR T A PR K o 1 9% 40 7 1
F BT R iR 2 A WL SR T
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B 31 %

B A, R AR HE AR 12 Xl ML R A B S R A
B HARR B, A A HURR 7E F) 1 5 By

- e LA 4 BR KA IR 1 T L AL R 4
HB B i A8 A X 4 BRI OE- M A % A R .
18 52 WA - A B Gt k28 1k 1 O 5 DR 2 o i T
T A B AR A BRAE AL 5N R CO, ST
[ B0 S 5 T I s ) R R o - A AL
ittt 728 Ak 0 F B DR A M AR BRSO B Y SOC
7 S DR P R M A A B XA MLBR B A JERE . AR
WFoT 4 T W, 76 % 1 Fr g 0 B8R X, 76 e 3 07 1
WIKE AR E A EE I, K& 15
SRR B 00 1.2, 1.7 fi%5. 78 + 4 A 5 X
e, RARFEARMRANR SR T AR B B 8 + A AL
WEARE S, KRR AR Mk Z. REFRIZ (0 ~
20 cm) +HEA HLRK & AE R 1 KRR JZE (20 ~ 100
em) FHEAHUR B A RE N WA EZ M. A5, A
[F] I #8720 ~ 100 ecm + 2 A HLRFEEA L 1 m
FITA Y 63. 6% ~72.3% (3 6) ; /N [F] 4 b F ] 25 A
20 ~ 100 em + Z ALK E L S 1 m & A
49.7% ~73.1% (% 6) , Ju HJ& e W S fdl 4 8¢, 3%
JFHEE R E AN ELE I, LEARE S 1 m F 6
B 70% L) L.

4 Hig

(1) HE ERAL A3t A Iy 20| b 2 TR M H
A HAE FHXE eI I SR 2 A MLk 25 W) 4 A A
We 5 252 (p <0.01).

(2) M X% JZ (10 ~ 100 em) SOC =5 [i] 43 A
MAEEEZE(0~10 cm) AFE.0 ~10 em L+ | SOC
FI R G > WK > HiT0L,{H 10 ~100 em - LB
MR (5.6 g-kg ™) > b Bk (4.5 g-kg™") > 4
(3.2 g-kg™"). 4 12 (10 ~40 em) H{gE AL
W B2, 40 ~60 em HEZFE I LA K B FE
SONFRBM 56 TR ENER, F)E (60 ~ 100
em) 54K ZE R B E.

(3) LRI 7 LR [F] L R 2 SOC & & 43 1 22
S (p<0.05). SHrHAHLE, Hhd 0 ~40 em SOC
S AR 21% ,{H 80 ~ 100 em SOC 4 4@ T
13% 5 RIRHEAR MK 40 ~ 100 em (R 5 H & + HiF
MIr=U e % (p <0.05) 2 55, F 1 & & (5.3
g-kg ) B W 66% 5 (H KK TF A Mk 40 ~ 100 em
HHE 1A 2% 7B

(4) HifE EH)Z (20 ~100 em ) I JiK /2 SOC H %

BRAL D, Bt (5. 04 kgom ) R, o 1 m T SOC

it B H 71. 4% . RJZE (20 ~ 100 cm ) SOC fif 1 K 9K

AME b 1m #H SOC fiff 5 (19 64. 7% , KIRT¥

AR5 MR B BB L5 49. 7% ¢ F A SR

SR 8 R 55 709% DL -

S E 30k
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