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Abstract; The warm steppe, alpine steppe, alpine meadow steppe and alpine meadow are the main grassland types which
widely distribute in Qinghai-Tibetan plateau. It's widely distribution and diverse development environments make it play an
important role in the ecosystem; supporting regional economic development, guaranteeing water conservation of the plateau,
maintaining biodiversity, fixation of carbon, etc. A quantitative survey of the variation feature of soil inorganic carbon( SIC)
stored in warm steppe, alpine steppe, alpine meadow steppe and alpine meadow were carried out in Qinghai province.
Results showed that the total storage of SIC in the four types grassland appeared to be warm steppe> alpine steppe> meadow
steppe>alpine meadow, and the values were 16.51kgC/m”,16.48 kgC/m*,3.37 kgC/m” and 0.12 kgC/m’, respectively.
One-Way ANOVA analysis indicated that warm steppe ,alpine steppe had a significant difference with alpine meadow steppe
and alpine meadow ( P<0.05) while no significant difference between warm steppe and alpine steppe as well as alpine
meadow steppe and alpine meadow( P>0.05) . The warm steppe and alpine steppe grassland are the main reserve pool of SIC

in alpine grassland. The SIC stored in 50—100cm accounted separately for 60.2% and 51.8% of the total storage in 0—
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100cm profile of the warm steppe and alpine steppe, while in alpine meadow steppe and alpine meadow, it occupied 50.1%
and 55.8% respectively of the 30—50cm in 0—50cm. Deep soil layer is the main place of SIC storing in alpine grassland.
Soil depth has an important effect on SIC storage in alpine grassland. In 0—50cm depth of the soil, SIC storing in the four
types grassland were 6.57 kgC/m*,7.95 kgC/m”,3.37 kgC/m’and 0.12 kgC/m”, respectively. The change of SIC content
with soil depth were different in the four types grassland. It increased with soil depth in warm steppe and alpine meadow
steppe, but increased at first then decreased in alpine meadow steppe and alpine meadow. The calcium carbonate
enrichment layer in the soil tallied with the foam examination by hydrochloric acid in the soil profile investigation. The
calcium carbonate accumulate in the deep soil of steppe, but enrich rather shallow in meadow. SIC storage in the four types
of grassland had a significantly positive correlation with soil bulk density and pH value but a significantly negative
correlation with underground biomass. The SIC storage increased from south to north in the grassland of Qinghai province
and the total SIC storage of the four types grassland reached 1.34 Pg in the profile. The SIC storage in the alpine meadow is
very small and it mainly distributed in the south of Qinghai province. Warm steppe which has the largest SIC storage mainly

distributed nearby the Qinghai Lake. Climate change and human activity may affect the capacity and distribution of the

carbon storage which would bring the ecological risk to the inorganic carbon fixation.

Key Words: alpine grassland; inorganic carbon; storage; heterogeneity

AR, KA E &2 AT G, KR
CO, FUHA R % S ARG fin 5 30 2 ERADBR B 45| &
T—ZAMm 8, JaAhih, | Tl gy ok, e kHE
JHCRIRR A (270£30) Pt - s 4 A Sy i b 25 245
RGP KR E , 52 ERAH & %A 510 %
Z MR E A LR A G AR 2 3L R 4, HE
SRR AL S R AR A YA,
ERTCHUIR 2 5 Sk PR 1Y) 38% , 2 Fifi b A= 28 R 40
HBRAE BB A Fe KRR 22, o [ 4 S LA o 1
Bifi i B 1 54.5% " 78 Bl AE 25 2R GERR A6 21
HAEEMEN, A XA S R G ERiRIE R
HIVER , BRAWFR Z2 50 1 T 35 Bk 5 MLBR fif &
I3RS AT HUBR B F AR5 AR IR T X
- EICHURR 14 56 1 L /8T T s b R A1 PR HF
G — SR G . RS R MR BT
PET, Bl A: 25 R G0 - 58 TOHURR 22 1) v AR o A R L
X L ER B AG I F2 19 52 1) 8 22 ok i 5 i b A= 35 &R
FHREEMHEENEZ—,

o JE R T TS Y ERRE > — , HME X
WURE, R B A e YE R X IR R R AR R
B UK IR FE A Y 2R | R R A S T
R A B+ EEAERY AR PR X
AR TR 5 R SHE L, A B 5T 3 I AR R R
NG AL T A LR 2 3 Be PR R i3

ALK E 2k A T U, 3Rl = AR B IR
ZSONE P B b 208 0 ) AR A A% S 1Ok A 4
TCAIUBR 1 IR 8 1 aod 8 R HC 7 R B 418 B o )
YRR, BRI TEW B, FLO 28 1000 foy 98 B M 7E <
fo e A A PRI 14 S i TR AL

ASBIFSTE 1 B i SR T il L TR A e 2 TR B
JEL i SR ) SR o SR ) DA S 42 4
M HETCHL A 35 1 R fif i o0 SRR AR A &, R £
e YBE U9 /RS o IR 3 e DR EPSSS
Z, WInr s 1 S IO HLAR Y B fikk BRR B L =3 18] 23
AHRFAE, BRI i € R 3 O AL B G 1 M AN S0
SFL R B0 VO ZR BT AT T b e AR 6 E
DR TN R B R AT G BR AR T 4 (I RCE SR R 0
e [ R 7 I = AR HRR 4 R S

1 #R57EE

1.1 FEHiEAL

ST X Sl 5 T 75 V44 T T G 11 96 M 7 D 52
O E AN R RO B AN AR R I B TR N
1) 23 B 3k 86 ANFEHE, HE B S A B DL R R
Ji | FERL L F ) BE) | JE L) Ry 32, R AP RE
FEOESEATRR A SR 2404, e B B IE B A i Y 3 4>
SRR AR AR XS 4 288 T 12 R
YERFRFER (B 1,2 1),

http ; //www.ecologica.cn



20 19 XUUNG 45 o T A8 o FE b T A 25 (8] 73 SR AE 5955
90°00'00" 95°00'00" 100°00'00"E
35°00'00"N
: 14|0 28|0km f“ 5] ’
o FHIEE ] A AR N iy
A GG W ki Ll [ HE
® FHlFER T = wig
1 RERDHE
Fig.1 The distribution of sampling points
F 1 AREMMIEN B REWIFIE
Table 1 The geographical position and the characteristics of plant
2] WFIT AT AL TR
Grassland type Study area Geographical position The characteristics of plant

101°10.112'E,35°46.331'N,,

F R R R AR O R R
( Achnatherum  splendens ), VK ¥
(Agropyron cristatum ) , %4 28 AT il 5
(oxytropis) 8% ( Tatarian Aster Root)
4 TEIEAE 65%—80% , R MK

IR, LR AFL g 4,
T 20% , A W LA ( Prilagrostis
dichotoma Keng ex Tavel.) . 2% M i ¥
( Kobresia capillifolia ) , 35 & 50%—
70% , M F e %, A G 3, IR A
T B L o R

R A R ) D R R R 4
S, BBOR ( Poaannual.) | K 45

bizR A FHFE T g B8 2K 3km; B 3366 m
Warm steppe B B At 10km; FH A 101°04.293'E,35°34.163'N,
(WS) TRV R IR B G A 1L 3426 m
98°52.567'E,37°02.438'N, 3380
’ ’ m Eﬁ}

e . . 97°57.886'F,35°05'641'N 4265
125 6 B i PR RHMIBL LM S 07 0 S es 06N "
Alpine steppe WA T MNIB £ B AR Sk ; 4 1008 m ’ ’

v S PN
(48) MR B S 98°41.841'F,37°31.639'N, 3642 m

== AR 4 1 /E;
) i AR S [ A R 101°16.321'E,35°17.526'N, 3580 m

Alpine Meadow steppe
(AMS)

30km; T VR AT H £ [ Ak
5 30km; 7 144 5 1% M 3900 B4
= %t 3km

T RN D EL ] L T, 75

101°16.172'E,35°17.321'N, 3580 m
99°10.573'E,34°18.168'N, 4219 m

e gt P B 100°24.213'1,34°28.418'N 4328

AR HEA M L B 2 sy 1007242137, 34028.418'N, 4328m
Alpine Meadow SR A 1k H B L 10km = 100°05.644'E,34°04.621'N, 4292m
(AM) TS ©99°42.160F,33°48.826'N, 3974 m

#n

¥ (Leontopodium alpinum ) i £ B
B, FE 50% KA, WOH R R R
12em, I EEE 20em, A FET-HE

s BB ) RL /N B ( kobrecia
pygmaea) N4 6L 35 50%—
70%, HIEEAIET: BB, HH K )E
B R

http

://www.ecologica.cn



5956 VST

S

34 4

1.2 WRITE

2011 4F 7 H—8 H ¥t 47T T X 3 i A K BF Hb

(D) BRI SRR PR AT ZEAE L Y
VEPERENS Q2 5 R b B AT W MBI % 0 A5
HE RIS , 35— 8 5 [ BB 100m FELk, & F 10m A
W FETr BT TR R e FE R 0.5mx0.5m , HoAh
AT Tmx 1 m, P& A N 256335 00 345 9 T e
T,

() AWa o EA Y R AR FERE
EIEHARE TN T, T A E R L8 (0=
6em ) 25, P R g 2E R IRORE IR JE O 0—5—
10—20—30—50—70—100 cm , & fi) i 5 5 55 9€ &
i)+ 24 A REER S 50em, 5 BNIR G R 1 ARE
i, S IREA

(3) HHERES,  [FIAR R RARTE  BURE J5 B T A4S
WX E, B AR & 1 2mm 55 DLV R EALER S0
FE

(4) HIERETE  RARX I, HITIAEF 100em’,
FAREHE Sy 9 0—5—10—20—30—50—70—100
em , ) HE 5 R FE ] 2] 50em, 5 IREEE

TeHUme & =L R S IE AT L3R Eijkel
Kamp calcimemer (2 ) , & 2 1K,

1.3 TCHLkAE =T

HIETCHLRR (SIC) fiff 7R FH 40 2 B sR A H 3

HE"

SIC = Y, SIC, x D, x H,
=1

Ao SIC ly HHETCHLERAE i (keg/m®) 50 MR i 2+
Hesn A ZECH; SIC, A i )2 - THLIK & &
(g/kg) ;DN | B HEARTE (g/em’) s H S i R+
JRIEEE (em) o

JeHlik & 1 (SIC,)
My,(V, =V,) x£
M, (V, -V, "~ 100
Ao, SIC, KA i )2 HIETCHLAR & it (g/kg) s M, IR
AT (g) s My R bRHESL B () 5V ORERL A2 CO,
R (mL) 5 V, AR UES = A CO, MR (mL) 3V, 7%
A4 COLMEB(mL) .
1.4 Fdaabas

KA EXCELI2010 i#£47 43 TCHLAR IS i 4 34

SIC, = 1000 x

SPASS13.0 #E47H#.K E T 223871 (One Way ANOVA)
AT AR+ )2 SRR B 22 5 B F PR

2 HER59H

2.1 R[RIZEA f FE b+ SR TCAURR A 1 0 S 4R AIE
FEHURE ) P, DU S M SIC i i 22 R AR K,
SIC i £ 22 30 Ay el 1 e D > 5 9 B Ji > B o) 2 >
= FE ) HAE 250 16.51 .16.48 .3.37 kgC/m’ Fll
0.12 keC/m*( [ 2) . Geilhasagh LR, R R R
e FERE 5 5 ) RE Ji |y FE H ) [ SIC i i Y 2 B
222 5 (P<0.05) |, 1P i 5 e JE R Ji ] | R
i) i R FE ] [R] 4G W 3 22 5 (P>0.05)

YR i 5 FE RE L 50—100cem SIC it 43 1)
i 0—100cm A5 1Y 60.2% F1 51.8% M i fa) %L
5 7 FE H 45 30—50em SIC i 2 43 %) i 0—50cm
B  50.1% 1 55.8% , W] W14 IR )2 11 2
1 FER b TCH LB At 25 1) F B

L S TR0 1o FE R b, - ST ML A i LA E L
oM, 0—50cm 12 P, PO B 1l SIC it i & B 3
o FE R T > Yl P R > ) R I > R FE ), LA )
Wk 6.57.7.95 .3.37.,0.12 kgC/m> (& 2) , BT H6 50
P B b R R L s JE R SIC fi (]
PRI B 25 5 (P<0.01) |, T iR e 3 J5 5 g JE
JRfE R TR £ R (P>0.05), 1E4)Z2F, BT 0—
Scm Fll 30—50cm i P B 5 R 7R FE B SIC i i T
25 (P>0.05) , HAay 2 DU RE i AH B 22 (7] 3
IRF 25 F A B 3 (P<0.01)

—_
oo
1

16 igﬁg/cm
Tl @ 70—100
S &1 50—70
£, 20 23050
B2 £20—30
D) S 10—20
=25 | m5—10
= @0—s5
H S ol
2 -
0 - SN Iy I
BRI R REER R

EEHi1 % Grassland type

B2 AREEH SIC iEE5H RIFIE
Fig.2 The variation of SIC storage of different grassland

2.2 EIEEM A ETCHLR &2 R E
W 3 s, UK B SIC & &0+ 2 E
AR RS S TR ORI R ) BE L SIC & BRBEE

http ; //www.ecologica.cn



20 11 XN A5 77 IR i SR M SO MR i 2= (1) 73 53 A 5957

- JZURBE (B N A B8 in kg, HSIC B 43l
£ 30—50cm ( (110.17+10.85) g/kg) Fl 20—30cm
((50.45£5.09) g/kg) i BIZEHE, IR H
FERfa] SIC % B+ 2 R 1 AR (L AR B, 52 B S 1
T W/ 1 e G SR KA 43 5 HE B A 20—30em
((116.59+9.90) g/kg) Fl 10—20cm ( (1.79+0.18)
g/kg) . MRIEPUSEE A2 SIC & & A9 ARk, v] LK
TR 4 0—20em . 20—50cm . 50—100cm 3 >

160 —

H |

g0 [ TRIERR ¢

120 | be

100 | a ab

a

80 |-
B 60|
2 awf
g
s 20
o
Q
= 0—5  5—10 10—20 20—30 30—50 50—70 70—100
B g0 -
41 L XEN)
= | c
= 6 b
N B
") 50 ab ab
.H

40 - a

30 |-

2 F

10 -

0

0—5  5—10 10—20 20—30 30—S50

I%j:)%', B FEE 4 0—10em ., 10—30cm 30—
100cm , &) 52 5143 & 0—5¢m . 5—20cm , 20—50cm
[ FEH A 43K 0—10em 10—20em ,20—50cm 3 4~ 3
B2 AR A 2R S o LU i i — 2D s R 4t
Jrfi, PUZEHCHY SIC 75 5 (14 55 KA i 76 J2 RIVRK PR 55
A2 5 T A0 - ST T A T R A AR ARG 50 O
WSS AT A, AT, B A B IR B S A IR 2 &
A, A ) R R

140
120

100

0—5 5—10 10—20 20—3030—50 50—70 70—100

25 -
[ a
20 | a
a a a
15
1o |-
05 |
0
0—5  5—10 10—20 20—30 30—S50

FIERPE Soil depth/cm

E3 SIC ZRENEEDRHE
Fig.3 The vertical differentiation of SIC content

2.3 s TR A R T BT

W 4 Fros , PUEE b BRI B - AR
5 SIC fi e 2 E AR BOEAH R, R # 2 3
LHEIEACE R, AR R B3 (P<0.01) , %€
AL i e D v S ) 2 R A O 1 R R4
3.52.2.12.0.04, IR AR 3 i [, H R
PR 1g/em’, SIC fiff 5 A0 R 32 5 04 #2409 3.52,
2.12.0.04 kgC/m’*,

K5 s, PUZREH SIC it 5 pH R B &M H
LKL R (P<0.05), SIC % & Ffi pH 89 T & 1
.,

WA 6 FroR, PUZEH ML SIC i 5T 4= 4 &

FAERE R TAHCICR (P<0.05) . IRPERES SIC
it A SEPE RN (R =0.19,P<0.01) , Hi4y 3 fliex
Hb SIC fiff it 55 Hb R A= d 2 R SR AH G (R = 0.38 -
0.53,P<0.05) . VU HE A b P 7 SRR B AR R
A ,0—20em £)Z 040 AL 0—50em NHL T
AW 1Y 49.9% , T HAD 3 FhELHIZE AL 0—20cm
R AR 5 0—50em Y 88% LA I

3 Wit

3.1 T T IEIOHLRR A i A 2 8] o SRR
H ] - SO AIL A - DA 1) P 38, DAL 1 g
WA TR A AR LR

http ; //www.ecologica.cn



5958 R ¥ O 34 %
9 8- N
gl y=057850491% Yk B 2L y=3.5183x-2.9538 R
7 RZ=0.1151 n=102 ¢| R2=01945 n—68
6l P<0.01 ‘. P<0.001
& 1. 5t
g S5t f
~ .8 4L
o 4T o po
< 3t . 37 .
) 2 21 1 .
o0 2y ‘ ' 1 . . .
§ Lr s B ' . ] Ly . . ' ' ]
5 0 Ll s | ® | I ) 0 I | | I )
= 1.0 1.1 12 13 14 1.5 1.0 1.1 12 13 14 1.5
w 301 0.10 [ .
= y=2.1209x - 1.6995 A )R y=0.0417x - 0.0182 © Ay
& 25 R=04004 n=T4 008 L E=03826 n=58
2 20 P <0.0001 . P <0.0001
i@ ' ’ 0.06 |
i 0.04 |
0.02
4 | 0 J
1.0 1.1 12 13 1.4 1.5 0.4 0.6 0.8 1.0 12 14
T34 Soil bulk density/(g/cm3)
E4 SICEESFEMNHEXXZR
Fig.4 The correlation between SIC storage and soil bulk density
10 8 -
9T y=2.4065x - 183 LR 7} y=1.6235x-12871 e
8t 2=01219 n=102 6| R2=04232 n=:66
Tr P<0.001 ° . P <0.0001
6 L [] 5 [
EO5F 4t
3 ]
E L
T 5l 2
) 1
g 1f I
g ol 0 L
O 70 70 75 80 85 90 95 100 105 11.0
w2
w 07 o 0.10 ——
2 06 r=0.1877x-12634 P - y=10.0077x - 0.0403 e
E R2=0.0623 n=69 . s 008 F "R2=0.1574 n=>54
E 0.5 P<0.05 . P<0.005
! 04 0.06
.H
03 0.04 .
02 ‘e ‘e
ol 002,
0 | | | | 0 fe . , 5 |. ° | |
7.0 75 8.0 8.5 9.0 7.0 75 8.0 8.5 9.0
+3fpH/{H pH value

5 SICHE+1ES pHEMEXXR

Fig.5 The correlation between SIC storage and pH value

FE R B T AE BP0 AR B IA M A
SRS A iR M, B TE LG B AR /D, R
0 2 7 e = 281 O B I S R 1/ 2= NP . 1 L
A7 F2BEAZ S A S5 AR 3B 5T A 5 i, R R R TR A
TR AN S I8 R IR M R K R, AR YR K
53 BII7E 480mm 1 540mm 724712 i T AL I B 4E
DIWRIE N 32, Ko i B K 25 (i = 3 T LA 7% IR 5 A

1 RIS, NI s 2 F A 0—50em - S TC ALK
BN, WAL FEK D 362mm | AH
PRI AR )N, e T EZ A TR IR
T TR Tm IR PR SR AR MRS
PEATLI 255 o SRR, 100em LT S B
Jit, T v ZE ) 50em Ze A B BAREUR . Wil
Rt AR A (1 B PR R B S R R T i M X STC

http ; //www.ecologica.cn



20 1) XU 55 . 8 = JE R0 A B TOHLRR i o 2 (0] 4 S RRAE 5959

y=-0.0118x + 3.8415

E )
R?=0.1906 n=52 R

P <0.001

O = N W h W 0O
L £

045 -
[ »=-0.0003x + 0.2316

040 1 "’ 03932 n=24 SRR

0351, P <0.001

030} .,

025 |-*

HIETHBER SIC storage/ (kg C/m?)

020 |
0.15

0.10
0.05

0 50 100 150 200 250 300 350 400

0 200 400 600 800

|
1000

401 -
y=-0.0048x + 1.8548 .
35}, R*=03781 n=59 R

P <0.0001

L I I
0 100 200 300 400 500 600

0.10
y=0.0278x0:003x e
0.08 R2=0.5273 n=22 R
: P<0.05
0.06
0.04

0 i .
0 100 200 300 400 500 600 700 800
#1F 44 Underground biomass/(g/m?)

El6 SICHEESHTEMEMNEXXER

Fig.6 The correlation between SIC storage and underground biomass

R,

TR AR B ARy 3645 1 hm® , Horb ] F
g1 AL 3160 T hm?, (5 F 3 10 AL 86.7%
TR 5| e FE R i | ) i R ) A Ry FE L
iy A bR R R R FE L 0—100cem SIC
it 439 h 16.51 .16.48 kgC/m? , Ffi A2 51 |5 75 75
B S LAY 5.82% F1 16% ' ,0—100cm SIC j
fifiitik 1.31Pg, Hif) HLJ5 5 2 FE R ) 0—50cm SIC
fiiit 73514 3.37 kegC/m* 1 0.12 kgC/m?, /=) € K fa)
AT EA AR R K ) 1 —J8 s i 1 AR
2400 Ji hm®, 7 2 EIE R 63.819% ", i) B
5= FE R 0—50cm S f7 1) T TR 0.03 Pg,
it AR ST TR 4 ol 28 AR U 9] T P T AL
it N 1.34 Pg, PR B0 J50RN 5 JE RE 2 1A
FERIM Y EEARE i, I TRk R 5 e JE i
3 TEHLBR 2 B K VT = A PN HL X 0—100cm JEAHL
R EAIME (4.9 keC/m®) (1 3 f5 21 38 5 T 43
ARIX, 5 LIRS A RARAT T AR X DU 2 R b
FERITE P - HETC LA St 5 (1.34 Pg) i 2 H A+
HETCHLBR B (53.326.3) PeCl Y 2.5% 547, le 4
S TCHLA e 1) T B R )

3.2 R TR [ DI ) A A XU 20 AT

1o S B b T LB [ 5 1 A 2 KBRS = 2 phy R e AR

(AN SETIET

SAREAR AT A AT IR 1 ™ B A ] 2
— TR e DA it A 2 2R G v e e R ) i 5 B
I, e T E T BRI R B IX 3T 30a 3k,
T o SRR AT R 7 389 S R [ R B ) L TRt i)
W5 RW SIC it i HAE PR B EHXCR, 5
AR RRK R R FARDCOC R . R B4 #2100
AEREVEAE 2.4—3.2°C , FEIK 54T 50—200mm "™ T 24,
FERX MR T, 7 1644 A1 o0 A 0 3R B0 f & A T
A 0 PR sl i fa 3 X Pl B 25 i al - 5 e pL
AYARI AR Ak T LA A 1S 2 05 JE MRk it i
o T R K 3G N S 2 i TE ML it e ]S, - HETE AL
Wit 282 B (BRI AR AR, T — AME A5 BIF 58 4R
VIR TRIEE R 7K R 385 IR 23 14 Tk IR 45 1] 1 ki,
FJZ T HETCHURR IS /I, N TT S ) SIC it o 14 2 B 4%
fi, AWFsE M, 2R N4 & 4 SOC [ SIC
(% F% , B 2R 0 ) “ SOC-CO, (g)-CO, (aq) -
HCO;(aq)-CaCO,(s)” R A Bk R ER 0 IR T
15 A B 2 (1 3K e A% bR, B ST LA 7 = 1S,
TN Ay v FE B A RE T 1) R RN A RS 1 AR
AT T B 22 (% N ] i LR N R AT B R — A
MIBIFTE, M A AL AR A R 235 i Ak 2R B 1 o A
P53 A5 8 AR R v 5 R ) 43 A 52 ey v 4 2R [m] s
7 8 A SR FROX e FEREAn) o3 A 50 AT DA A
ARALTT o FE R A3 AR A RN R JE LA 0—

http ; //www.ecologica.cn



5960 VST

S

34 4

40cm A MR R B 2, A LK 6 & ik 15,77 keC/
m? 2 A SR Y 99% , TG HILBR Y A B /DN
o ) TR U /N T R 2 (o TOHLAR A i 14 i

FE B BUIR S AR N 200 358 B 1R F Y 45
TESAGERZ A ) B3 AL A 25 F T, N2 2 X A
IR B R N E

NS B0t 1o 0 b Y B R ) SR A, L
B R ) RR A, R AR AT AR R A | 1
5 R AR Ak (14 b [R] Ak A B2 e AT B[R] B R AR 4
AR TCHLER 19 fif & S AT M FRRE, B 20 tH42 70
AR IR, B 3738 i B2 in ], VA 36 ) 4k | ) R
JE A R D5 YA A 8 0 il X B B S, R FE
E—2AR Ak, B AR T 5 b (440 G A 7 R - A HL
JR O AR (R AR ) o R A i T
DURRAR K, 3% Ff ol AR 25 il A AR 5 TC AL 1 TC L
A=A Ak T B B i AR M TC LR B K 43 A
E L N3t B e — ) T 2 4 i 28 2% 1R 25 4 b
WA, R 1 P 1 i ) S S0 A g 2 TG i, 0F T
BN STC figg ek, 7 ELd B T 40 4 7™ 7 Al YR o 9 T b
TR R A R 2 R bl R MR R, KR
HIETCHLERIG N, S5 — T 2 pH (E T, 1
B EE N SIC BRI, i HBE % B 1k
TR INEE a2 kAR Ak, R &R AR W i A R AR,
R 284310 19 TR P 0 Jo ek DG AL 0k 1 4R 37 1 2 K 7 Uk
AN TEHURR A B s3I A2 Bl 2 v SIC i
HAYREIN (0 AR T A MR T
AR R R e ot A MR 2 R ) o T 0 — 2B RO BIESRE

SAGAE AT NI SRR 23 5 1) 2 T L 1l TC AL
fichits M RE 5 0 A RRAE . DI 45 TCAILAR 114 [ 52 5

4 ZHie

WP N, DU 2 s FE B M, SIC S i R B
Tk e i > e SR i > ) B> 1 FE A 1) 03 S R
HE, HAH 2 5 R 16,51, 16. 48, 3. 37 kgC/m* Al
0. 12kgC/m’, YT i 5 vy 9 B J5t 1 3 J2 v JE i iy
ToHLBR 1Y) 2 5 P, IR S i JE R 50—
100cm SIC fif 5051 b 0—100em A fiE 1 60.2% il
51.8% , 1fij i fa) B Ji7 5 2 F€ i fa] 30—50cm SIC fiff
43 5 0—50em & it 1Y 50.1% F1 55.8% , IR )2+
R R AR TR GG & 1 2, b+ 2R E

g, L SIC & AR i R4 55 (HAY 5 B A 1 o
P A A B R B ER MR IR A B M 25 SR A 5 i
FERIH SIC il 5 T HEA TR pH 5 35 A9 IEAH K
KER, ST AR A2 B E AR,
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