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(1. PERCAR M BE m AL SIS, PEl 8600005 2. PHBCARM-BE v IR 5EREEBE, Vi 860000)

WE . TR DM ES RGN BB E A MIL EmE 5y TSR Ak i R Bl 2F 25 R GG PR 1 B B 4H
FBAT o SAERITAS [F) oM 1 2 TR R 1 B3 M A AR PR A s ), LA PG 80 €5 ZE 0 1l (PG 3% ) 9 15 1LV PA (Alpine shrub, AS) (FERSAK
( Rhododendron forest, RF) | & R 2118 K2 bk (Abies georgei var. smithii forest, AGSF) FIMZ = #2 MK ( Picea likiangensis var.
linzhiensis forest, PLLF) AR X4 ,ﬁﬁ% THH A YR BAAE N AR, SR EN . SR A B B
Byt BETE MR LR & A ), RCE HLER T PLAE 0—10em 14 25 5 i 3 7F 10—20em 1 20—40em JC AL EEME (P<
0.05), TIERERIMIE 0—10cm AS B2 53 3% , Il RF AGSF Hl PLLF 225 A .3 ; 7 10—20cm AS RF (AGSF 5 PLLF ¥4
2 ; #F 20—40cm AS \RF AGSF 5 PLLF ¥JAH2E R i3 (P<0.05) . IRk & i 5 H BB LIk & SR %), 2
WEWIEAIC, TIERUEY A A S R LI RERE Y A ik & B RN LIRS i g i, €= hr il Sk M i = Y
BEMESRT G, FEARAE SRR A A A R Ge b, RIS HLBR & i | IR A AL AN 18 5 S A i & Bk 2 B B )2
TRBESG i b AR ke g, IR BURCA HLAR & 5 5 I S DU & BRI 4 5 SR ML & i RS LR SR LR
TSR], ELBE L Z R BN A8 LSRG PEA DR 5 e B AL 5 ARG, 35 SR AT LR 5 0RLAT BILBR A AH 5C &
WA 3% (P<0.05) .

KGR DR R RERORA LR IS S ARk IR W T ; PR

Soil organic carbon pool at the western side of the sygera mountains, southeast

Tibet, China

MA Heping* ,GUO Qiqiang, LIU Heman, QTAN Dengfeng
1 Research Institute of Plateau Ecology ,Tibet Agriculture and Animal Husbandry College Tibet 860000, China

2 Faculty of Forest Resources and Environmental Science, Tibet Agriculture and Animal Husbandry College Tibet 860000, China

Abstract: AS a key component of ecosystem carbon budgets, soil carbon is the largest carbon pool of forest ecosystem. Soil
microbial biomass carbon is an important component of carbon cycle of the terrestrial ecosystem. In order to explore the
effects of different forest types on soil active carbon pool, we chosed Alpine Shrub AS, Rhododendron Forest RF, Abies
georgei var. smithii forest AGSF and Picea likiangensis var. linzhiensis forest PLLF as experimental sites in the Sygera
Mountainous southeast Tibet. Soil organic carbon SOC, total nitrogen TN and soil microbial biomass were studied at
different soil horizon. There is higher LOC ( labile organic carbon) at higher-elevation vegetation types in comparison with
lower-elevation ones. At 0—10cm soil layer, SOC among the AS, RF, AGST and PLLF were significantly different P<
0.05. However, no trend was found for SOC at 10—20cm and 20—40cm. At the AS site, TN were significantly different
at 0—10cm soil layer P<0.05. There were no significant difference for the AS, RF, AGST and PLLF sites P<0.05. At

10—20cm soil layer, there were significant difference for them( P<0.05). However, no regularity was found for SOC at

E&WE: HRARFFRESRIIH (41061033 ) ; EIZ MOl mME R A S R G E MRS H
Wo#s B #1:2012-02- 17 &1T B #3:2012-10-23
# MIRVEH Corresponding author. E-mail ; maheping2006@ 21 cn. com
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20—40cm. At different depths, the soil microbial biomass was significantly correlated to soil organic carbon. The SMBC
and SMBN was positively correlated with SOC, and the SMBN or its ratio was also positively correlated with the SMBC
content and its ratio. The SMBC and SMBN increase with increasing elevationt in the Sygera Mountains. As shown, the
total SOC, readily oxidizable carbon and particulate organic carbon decreased with increasing soil horizons. The rations of
particulate organic carbon to total SOC content and the readily oxidizable carbon to total SOC content were different in their
range. Moreover, their ratios decreased with increasing soil horizons. The active SOC was significantly related to total SOC.

In addition, the relationship between readily oxidizable carbon and particulate organic carbon was also significant P<0. 05.

Key Words: soil microbial biomass; particulate organic carbon; readily oxidizable organic carbon; soil microbial

activity ; Tibet

T HEA PR (SOC) J& IR A= 8 R G E B R 43, W 1 e 3 Ak 2 AR R AT ) A8 4 ke 2 G
VEFE, 3 MLBR I R 3% 2 BN R S0 it I B B AT AL AL AR, B4 B 2858 440k B4 65 31 50~ o it WL AR A
Y B SR MU R R A R E i s 2, B — e R B sh i LA 5
TALBIR—&B 7 B3R R . ARk, - EA HURIFFE 32 B AT 30 DG , OB 2 BRI FE 1) = KR 2
— 00 TR AR S ARG il i AR S R GRS BE T e B R | LR W SRR 5 R B s i AL A 9T L 2 AR
h ARSI ST A B s T AT FRAR - A LR A A R R ST M A 7 T D T A BB SP  a R
HREREMAERS ) pEE SR R A H 25560, H A MUBRIE R i R R SR A R bR, R
MR T AR R N S R BRI T

T o SR R B 1 MR TR, RO TSR AR =, B R AR A A A R R 55 DX ) e S A
FEXT L3R ZY B AR A B Aty ) T T PG R B A B N it R LR A R B A kS B S
ML AR AL & TR I R 25 A3, T 10 450k FREXT A IUBR OB 5T H 2538 £ (HEXHPE it 2= hl i +
A MU AT LT 28 11 AR SOk 5 1 36 7 LR [ R g 2 A0 (i L A FE S AR 8 2 MR 2 = 42
MO AEBRG XSG E T T AFRAS R EHEA LK, 5 7E48 7R T 55 L FE T b DA 7] 46 4
A A 8 R (R HLER, RIS ] o RGEAU 1 FE R AR AR S R AR I IR — e 5%
1 #REAE
1.1 WFFRIXARAL

o 25y 1L T PO AR r T AR L5 I, 7 F 29°10'—30°15'N,93°12'—95°35E , 2 & Rl fr il 4 ik 5
B LR A L AR 1) bk R Ll R A A, Ak TR XS N DX A U b R 2200—5300m, [ B 24
2300km’ ., ASHFFEN; T ZERIIL PG, Z97E 29°38'N,94°43 E , #i4k 3600—4400m iy P23 & 35° 447,
A VL %) /K S T R 12 X332 B R I R 3 2 XL R ), Ol T R L S R A 2 TR X, AR IR
-0.73°C , | H (7 A)FHSIR N 9.8°C, B H (1 H) FHR N -13. 8°C ; 4EFF /K i 1134mm; 78 K it
554mm, i 2AEREIK I 30% 5 AT SRR EE 78%

R DN AR R PEAR I o F R TS TR 1) RIS [R] V4R 15 B2 1T R b 255 6 A S R B 1Y
5 BT T R A 2 YO BRAE R 2200 (B 3, BRI R A 2 b TORAL)ZE YRR IR A
KR PR S RAEILA T I, FRIE 3 IR EE 5 e PR B 0 5 M B A FH B 25 e a5, X sk P %) 4 4 v
X153 R LA JURREHY 4K 4800m L F i &y LU FE L+ AR D B Y i 1L ) b e LLEE AT B 3T 25 L 8 A
it BRI AR AL R A RETR AR A1 S A, )2 R 60em , BEELIAER Ao,

FEAOZE R LU | 2 KB AR AR Z v oy s X3, A RV AN B T2 B R, 2% X sk PR
F AR R T IR LR FRAR , 7 3300—3600m 3K 7 BBl N IR EE 2 42 R G AR AR 32, AR FAT B 0. 7—0. 8, 1T & LU Bk
LR R MR AR LIAE RS A T, 7E 3700—4300m WK TG FIN, ) AT 5 A0 KBS A2 I I B K PR R
2 J R RS R EAR AR DA 32 B VAR 2 ST i/, MREE AL P B AT 0. 2 FEARER (4340m) &b, Shy i LLIVE A A
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HIERR, ATk 0. 8,
1.2 FEHDEE

AW ZERL I P, IR 3600—4360m BE£F =1 LM (Alpine shrub, AS)  #tH9 4K ( Rhododendron
forest, RF) 2K A58 2 bk (Abies georgei var. smithii forest, AGSF) FIMZE = A2 MK ( Picea likiangensis var.
linzhiensis forest, PLLF)4 PRI R RGN 4, fEMAS RGP IRET 3 4> 20mx30m 1Y
[ E FEHL A TS . RIREHBIN =1, Sm BYFR AR Tl AT R A R, S - A2 W i GeE iR AR PAT R S 48 A
AR T Hb R ) B VR A R R A R R R (2mx2m) |, AR BRI AE DT R B < 1. Sm TR AR R 2B | 4l A
Lo BE Az, JF A BOE A B RAEIE s GETTHEAR R (LG BRISAAY) ) FUZ EAE YRR 28 AR A (BUAED) |
T ERRE o 3R 1 B K S ] A P ST bR L R B A A
1.3 LR p R A S A

2011 4£ 7 H  AE bR e A R PERARAL, 43 52 I3 A R , WLEHI TR AE /S , 1T 100em® FR7]
I5E + A, % 0—10cm [ 10—20cm F120—40cm FREEREE HHEZ 200g, 70 %A A BARF I bRIC, +
FEREESS, TR | 1B R AT e, FREEnI I, JF AL URE i AN RETE [/ — A
FRAATAGN, Ry T SRR b B [R] 22 S RS FRAR BY A 6] 0 s B R 22, iR IR G BRI E P e T
RA THERMEAICAD T 5 D RFER2ZEF ST N EoR, RIE fURG LR AL IE . & ILE ARE
M AR R4 DRURG 1 Oy, DA R 1R 5 D RUR G 1 I, B 3 IR . R A
PG5, B A XI5 53 PR 43, — 053N VKAR (IREE 4°C) T 00E HIE A Wy i e 5 O — 38
SYEEAE RS s S & H AR T T A HLIR R 2 A
1.4 ZENDHHEIR R Tr ik

IS BB I 5 R e R AR B R R AL - i IEURLAA ML I 2 2% Garten S5 R E
D700 M S AR A I 5 R PRI B S s ik

T Wi I 7E J7 % PRI 20 g 5 4T 50 mL YRR R OIS T 5L A TR S b ORI AT 22 Ol
5T (29 2/3 BER) 19 50 mL Bt BEARIN A D il A7, LA B s A S U W G 5 min, SEPATILAS T

Az 3—4 R AR E S| AP 0T A HERR . FZELS UK AR AS B 250 mL B9 = A, A 80
mL 0.5mol/L K,S0, &% 1 h, HITh#E S84 IE . JEWH Multi C/N 3100 F347 . K HEZE AU FE a4 ORI 73
Miorik s Blnl, BEZEFIAR BB 25 1A AILAR 1 25 (E B DL R 21 0. 45 153 854 Wy i A3 Bk
1.5 HdEadr

FIH Excel 1 SPSS11.5 For windows Zt 1046 & 25 B A7 50507
2 BEREHH
2.1 AREBERA S R G HIEA R pH W42 1k

AR R A S RS R G L IEAE 0—40 em Z (0], pH B Wi FH iy, TIEA w3, M+ IR
pH (ER KT | BEAE R = BE B BRAI, 30 pH (EZ W &, D3 8h A58 3K B 1 8 75 o bl TS R 2 1Y)

FE RGOS, S A (AR R 0. 12—0.94 g/em’
2.2 AFERHER A HURR S AR R S A 1l
AHIFERI AR o R — RS RGP, S0C & B (0—10em) A HLEK & & fx £, JF Il 1+ 4%

TRIE RIS AT B 75 b deh ol , w] DL, b S TR R XA LB 5 B B AT B RO R X 5 DL B9 W ST A SR A
FEE R BRASTE A IS A R DL IR AR TE LR R LI DL I R R MR W, 1
B R 1 S AL 1) 2 S R R A S IR

I TN i N R R AR AN R AN R]  [R]— SR AN R g a] , DL SAH [RIAE g B A A
[ HHERAA] 9 TN & 22575 SOC Fim 22 A —2, th TR BRI Al i My i B AL o A ], AT
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TR b BORS TSI i AR AN R] , DR T SR R 2 i A A MR LB A T 22 5+

F1 EMIHROR FERAR

Table 1 Site characteristics and vegetation composition of the sample plots

R RGHRM 353 i 1) W/ m FEBEZH AR Vegetation composition

Ecosystem type Slope Aspect Elevation T+ AKJZ Overstory TARJZ Understory

E LT (AS) 320 P4t North west 4367 12 19 20

FEEGHR(RF) 29° Pt North west 4298 13 19 20

BRRAAH

( A”C‘;‘;)ﬁ P 440 Z:dt North east 3980 3.5.6.104.78.10 25 2126 27 28 24 29 23 20
. 3.15.6.12.13 14 16, 21.31.27.26.32.33.34.30,

MZ Z M (PLLF) 38° P4t North west 3613

1718 .11 22 35.25.29 .36

AS: B LM Alpine shrub; RF; #EESHM Rhododendron forest; AGSF; 2R AL 2K Abies georgei var. smithii forest; PLLF ; $K2 = AZHK Picea
likiangensis var. linzhiensis forest; 1. WEIGFARFLES Rhododendron aganniphum; 2. 135 FLHS R. rubro-punctatum T. L. Ming; 3. SRK AL AZ Abies
georgei var. smithii (Viguie et Gaussen) Cheng et L. K. Fu. ; 4. FARGIEMK Sorbus rehderiana Koehne; 5. TETEFEREY Rhododendron hirtipes Tagg; 6. #
WA Lonicera inconspicua Batal. 5 7. VKJIASEEF Ribes glaciale Wall; 8. 45TV R LMK Sorbus rehderiana Koehne var. cupreonitens Hand. -Mazz. ; 9.
B ZEZ 4 Lonicera tangutica Maxim; 10. PARGERERSE Clematis pseudopogonandra Finet; 11. K ZEGHELES Spiraea longigemmis Maxim. ; 12. HInf 2.4
Lonicera lenceolata Wall. ; 13. IRJE AR Rosa omelensis Rolfe; 14. HAE 2 4% Lonicera myrtillus Hook et Toms; 15. HE =k Picea likiangensis var.
linzhiensis; 16. JINE & 1UHR Quercus aquifolioides Rehd. et Wils. 3 17. /NG 4836 Aster albescens(DC. ) Hand-Mazz. ; 18. 93 TIF Euonymus clivicolus
var. rongchuensis ( Marquand et Airy Shaw) Blakelock; 19. & FH3Z Bergenia purpurascens Engl; 20. B 3244 T Rubus stans Focke; 21. i & %
Carex siderosticta Hance; 22. HE3ME B Cacalin pentaloba Hand. -Mazz; 23. #%3% Endarachne binghamiae J. Ag. 5 24. /N3E Polygonum minus
Huds. 5 25. &M T Osmorhiza aristata ( Thunb. ) Makino et Yabe; 26. J & 25 ¥ 38 Viola diffusoides C. J. Wang; 27. 4 ZX Polygonum
sinomontanum Sam; 28. KAEFEZY Smilacina oleracea( Baker. ) Hook. F. et Thoms; 29. #M-F&4E Polygonatum cirrhifolium ( Wall. ) Royle; 30. STl
ER Ctenitis fengiana; 31. LS T Rubus Jfockeanus ; 32. WMeAEIHAR AL Streptopus simplex D. Don; 33. JKHF Cotoneaster multiflorus Bunge; 34.
BBEZEE S Potentilla peduncularis; 35. JERER Ainsliaea foliosa DC. ; 36. EMPELE3E Saertra phragmiti phyla T. N. He. Et S. W. Liu

R2 HEMTERERER

Table 2 Basic characters of soil

[i-Ei &S] st S TRIRE Z5TE Bulk density
Vegetation type Soil type Soil depth/em pH /( g/cm3 )
i LIEAA (AS) TR ) 1 0—10 4.57 0.12
Alpine meadow soil 10—20 4.82 0.69
20—40 4.95 0.82
FLHIM (RF) KA AL 0—10 4.92 0.67
Mountain gray cinnamon soil 10—20 5.23 0.69
20—40 5.46 0. 86
RRKAER K R 0—10 5.13 0.52
(AGSF) Mountain drift soil 10—20 5.54 0.70
20—40 5.73 0.90
ME RS L 3t 5 A 0—10 5.40 0.59
(PLLF) Mountain dark brown soil 10—20 5.70 0.71
20—40 5.74 0.94

R3 TREHETLEANBNEESE

Table 3 Soil organic carbon (SOC)and total N content under different vegetation types

Lt eSS +RRE BAHLC 2N A L
Vegetation type Soil depth/cm TOC/ (g/kg) TN/ (g/kg) C/N ratio
LM (AS) 0—10 78.172 +27.45a 1.864 +2.76a 42.04 +0.99a
10—20 55.467 +19.87b 1.375 +1.97b 33.40 +0.81b
20—40 40.951 +9.98c 1.005 =1.04c 40.37 %1.12a
FLRSHR(RF) 0—10 67.697 +23.61b 1.365 £1.75b 49.66 +0.79a
10—20 55.404 +20.47a 1.357 +0.85a 40.17 %1.34a
20—40 44.643 +8.75¢ 0.996 +0.24c 44.81 %0.17a
DRKEE M (AGSF) 0—10 57.050 +13.56¢ 1.227 +2.76¢ 46.93 +0.46a
10—20 31.821 = 12.31a 1.007 +1.17d 31.92 +0.39b
20—40 28.479 +9.78b 0.783 £0.73¢ 36.73 +0.78b
MME =AZHR(PLLF) 0—10 35.742 £14.66d 1.047 +1.28d 34.19 +0.51b
10—20 29.165 +11.32a 0.843 +.055¢ 34.96 +0.29h
20—40 16.902 +4.56¢ 0.753 +.043¢ 22.46 +0.33¢

HN R NA B YRR L JZAR R T B F0R 22 5 3 ARl 5 B8 22 57 .3 (P<0.05)

http ; //www. ecologica. cn
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4 PR AR 12 B MU AT 2 A & i DR A AR (£ 3) . B RSP A2 A S i, AS,
RF AGSF #l PLLF B 4 2 I imiF % ; B A R 0 FHm il K, AN R 5820k, 38 S0A WL R I AE 0—
10em $J 2% 5 B 3 7 10—20cm AS 5 RF 2% W%, 11 AGSF 5 PLLF 2 %A %% ; £ 20—40cm AS 5 RF %
SR M AGSF 5 PLLF 2253 8 3% (P<0.05) , TSR FIAE 0—10cm AS 255 5.3 | 1ii RF AGSF Al
PLLF 2 %A 3% fF 10—20cm AS RF AGSF 5 PLLF #J4H22 i 3% ; 7F 20—40cm AS RF . AGSF 5 PLLF ¥J#H
ZEAREFE(P<0.05) , THIEBRA LRI N . AS RF KT AGSF PLLF, H AGSF I PLLF 2R A W&, X—JF
[ & PLLF AbFERARIGESA B AR X Ay, H Bk AR 8 v] BB A T 5+, (o 4 S isA= Wi 3 32 2 R 1 5 i
AS IR BRI, (H M AL 55 v TR T TR AR AN R TR 935 3 s BR T AGSF ZRAR IR AR 4%
RHIEE, BTUARTAIRRE 55— 7 R AR AR - 58 DL A 5, (E 2 o3 i 3 B T s TR AR
AL Z , Mo 12 . XTGP Iz 1 X 3] 5€ v b7 1 458 rp e 20 &5 122 52 SRS I 0 FLBEA 20K 33
T HG I

FHNHE 0—10em + 2, 3 B LR & & AS [ RF,AGSF, PLLF 4 % & H 15. 5% .37. 0% Al
118. 7% , & & & AS F RF ,AGST .PLLF 05 H 36.5% 51.9% #178.0% , 1£ 10—20cm B4 HLEK RF
b AS AGSF PLLF 433l &5 21. 9% 74. 1% 189.9% , i 4% AS H RF . AGST .PLLF 2 5=5H 7. 0% 36.5%
M63.1% , 1E20—40cm +)JZ2H G HUER RF [ AS AGSF PLLF 43 & 1 9. 0% .56. 8% F1 164. 1% , A
20—40cm 1 )2 AS [t RF AGST .PLLF 435l 1 0.9% 28.4% F133.5% .,
2.3 R[AIREBE R et e bk RURRAE

AR T, ERUEY SRS RS ISRV S R EY], R W E W IEMAX, HIEMEY YR
R N LG B 2 ) A Ay ks R OB BG m Hg n , ELBE R IR R R, AN RIS A IR Y AR
Yk & B AE 20—40em 12 P HRAK, 7E 0—10cm Fl 10—20cm, AS 5 RF AGSF 2% % 2 3% | 1fi RF 5 AGSF 2
SRR, 5 PLLF 225 83 ;7 20—40cm AS 225 8 3 |1l RF  AGSF \PLLF 223 R 3% (P<0.05,%4), +
B Wy R S B 2 IR R, 7E 0—10em, AS 5 RF AGSF 255 1.3, 1fii AGSF 5 PLLF 2253 A i
# 78 10—20cm AS RF AGSF 5 PLLF 25+ .35 ; 75 20—40cm AS 5 RF Z 5 A B3, i AGSF 5 PLLF % &
B (P<0.05,%4),

F4 AEEHETLEMEVERR . BAFIBNS LI
Table 4 Microbial biomass carbon (SMBC) . nitrogen (SMBN) , particulate organic carbon( POC) and readily oxidizable organic carbon (ROC)

content under different vegetation types

I TR [DEX/F YA WORLAT B Gy EACHE B
Vegetation type Soil depth SMBC SMBN POC ROC
/em /(mg/ kg) /(mg/ kg) /(e/kg) /(e/kg)
FILTEM(AS) 0—10 485.8 +36.49a 211.9 +7.89a 44.4+3.77b 24.923.12¢
10—20 384.2 +27.32b 160.0 £13.31b 10.5£1.91a 5.7+2.69a
20—40 363.7 +13.98¢ 105.0 £17.34d 8.322.75a 4.3+4.0la
F-ESHK(RF) 0—10 380.8 +21.33b 174.5 +21.91b 18.3+3.45b 15.4+2.77b
10—20 178.2 +14.32¢ 122.9 +7.75¢ 13. 44, 36¢ 5.6x3.73¢
20—40 256.7 +16.45a 86.5 =6.49d 9.0%3.20a 3.8%2.55a
BRKAER M 0—10 365.6 +10.87b 117.9 +10.62¢ 17.9+2.11b 12.2+2.87h
(AGSF) 10—20 146.9 +21.21¢ 46.1 £9.32d 8.7+4.78a 3.0+3.56a
20—40 135.5 +17.71a 43.3 £10.33a 3.923.23a 2.822.91a
MZ B2 (PLLF) 0—10 330.5 +9.87¢ 95.6 +13.24c 10.9+1.69b 7.1£1.54b
10—20 142.7 +15.69d 76.0 £12.54a 8.0+3.46b 2.3%.098¢
20—40 130.9+4.28a 53.5 +8.77b 2.922.83¢ 1.123.72¢

B3 AR RIS AR R) )2 A R] KR 26 5 B35 R Rl 73 3R 22 57 I35 (P<0. 05)

S E MR R T &, 7E 0—10cm  10—20cm F1 20—40em + 29, #° ASS>RF>AGSF>PLLF, Hi,
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7£ 0—10cm, AS I RF AGSF \PLLF 23 5l &5 ! 27. 6% .32. 9% H146.9% . 1E 10—20cm H' RF [ AS AGSF,
PLLF 709 115.5% 161.5% F1169.3% , 1£ 20—40cm + /25 RF . AS AGSF . PLLF 4355t 41.7% |
168.5% M1 177.8% . 4 A &, 75 0—10em AS>RF>AGST>PLLF, (i fE 10—20cm 1 20—40cm + )2 F1 2K
HHr ASSRF>PLLF>AGST, 7 0—10cm £ /29 AS . RF AGST PLLF 435 & th 21.5% .79. 7% 1 121. 6%
7£ 10—20cm 1271 AS [t RF PLLF AGST 43515 H 30.2% ,110. 5% 11246.9% , £ 20—40cm 1 )2 AS
tt RF \PLLF AGST 435l {55 th 21.5% 96. 5% F1142.9%

2.4 A[FEAEBE AR R G 5 A WL 5 S A PR A DG

M 4 ATLIE TR AS H, RIERORA MUK & 5 I RE WL S R A HL R 0. 20—0. 56, 5 A AL A L
B o IS LA & A Y LL RO 0. 10—0. 31, il - SRR BE (38 i 5 LSR8/, #E 0—10 em ,10—20 cm Fil
20—40 cm 27, POC & TOC 439K 56.77% 23.01% 20. 16% ,ROC i TOC 43514 31.80% 12.61% .
10.54% , AP 7€ RF F1 0—10 ¢m ,10—20 cm F120—40 cm +)Z2H1, POC (5§ TOC 43514 12.28% 24.23% .
20.29% ,ROC {5 TOC 4354 22.68% .10.64% 8.43% , 1£ AGSF #10—10 ¢m ,10—20 em £120—40 em 12
i POC 5 TOC 43518 31.31% 27.23% .13.87% ,ROC 5 TOC 43 %]~ 21.32% 9.70% .7.00% ., F£ PLLF
1 0—10 cm . 10—20 em F120—40 em )2, POC (5 TOC 43514 30.59% 27.47% .17.34% ,ROC 5 TOC 4
N 19.90% 7.9% 6.7% .

ARG R FEA RN AE R RS T, IERCE Y i & i 5 IS AR S R D], 210
FIIEARSE , X5 HT A RIRFFEE AR —50 ) AR o 28 0 4 8 S0 LR & | 3 B0k HLaR A 3 5) 4R
Ao e 340 5 B I A SR TR B B i st sl ) AR fh i # . - S BURE A LB 5 A R A AL A LR S S
HE A WU 2 2 [B] AR DG 2418 3 T W 3 /K, 398 kA B 5 R 398 5 SR AL A LR 5 = i A OGP
TEARF TR RN e, X R+ 5 SG PLak & 2 28 2928 T 585 A DLa & /2 1 281k
3 #ig

(1)7E AS \RF (AGSF \PLLFO—40 em Z [, pH & Wi Ft i, TR S Z G0, Bl & 14K e B (R RAIR,
i) pH (B W . AR 2 B PR A B i IR AU LR R 4RI . AS \RF KT AGSF \PLL,

() TEEFRL (PUS) , HIEMAEY ER S ES TIESAIR S ECREY, 2B ENIEMHEE, T
YA SRS A YR S A — B, IR A Lk B i S A LR i S
B SBR[ AR OGRS IA B TR I K
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