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L% R R 2R A B R HR 5 S A E

) * ) =2 = =
KA, ZE%, Iam, ALE, REF, 952
Aol REEMEE RS T SR EE T ES SRR, dbat 100091)

W E: AUIILARE ARSI G DU LA S 0 AR, SEBULIZRA AR . AR £ RIRASHR 3 PR T
BIFRAR 3 IFTE RS, BT T AR )20 ~ 20, 20 ~ 40 cm)f HIEAHUR(SOC) . AIEMEAHLIR(DOC)., S & LHHLER(EOC)
PR HLIPOC) I F 7Bk, 255K D0 ~ 40 em HJZ B HIAMAE BRI SOC & mAEARIKH 4.35 ~ 15.04,
5.72 ~34.87 f13.71 ~ 10.72 g/kg, £ L2HHIAME) SOC &l ; @A UK AR RAEIE R R AA7E—E 25, SOC
Fl POC Fit RIMAAAMSEFHIRACH . BAMK, DOC FHAE L. T LZRIRINAIARMSH RS BIAR, EOC FritRM N
Bl FRSSMSHIAM . AR BRI DOC 41, HAA#ZSRIR SOC, DOC. EOC. POC & ¥R AkIE + 2R
i s @SR, SOC 5 POC fA7EM i IEAHICIER(P<0.01), HASMANZHCRANRE; TURMTRNA, +
HefR A 5337 AL R AR, UM 5 H 3Rk A /3 B A OG(P<0.01), AFBR/K AN pH 5 3] 4) B HE
(P<0.05). %L, MEAMK. HEAMR, EFREIRAEH SOC B HEA 4r Z IFFFE2E S0, B EOC APk /3 B B A A M B it
B, M EOC F i R EFIRTR AR, H SOC KA /32 BIR PSR + 2 RIS, BT REML .

KR FHGZSAL; HHEEHLR; WEHEE L R4Sy TUARMT

FESZES: S153.6 MHERARERAD: A

Characteristics of Soil Organic Carbon and Its Components Under Different Vegetation Types

in Shandong Province

ZHANG Jinshuo, LI Suyan®, SUN Xiangyang, ZHOU Wenzhi, ZHAO Guanyu, BAI Xueting

(Key Laboratory for Forest Silviculture and Conservation of the Ministry of Education, College of Forestry, Beijing Forestry
University, Beijing 100091, China)

Abstract: In order to study the distribution characteristics of organic carbon and its components in forest soils under different
vegetation types in Shandong Province, forest soils were collected in different soil layers (0-20 and 20-40cm) under three
vegetation types of Pinus thunbergii, Cupressus funebris and mixed conifer forest in Shandong Province, and the changes in soil
organic carbon (SOC), soil dissolved carbon (DOC), easily oxidizable organic carbon (EOC) and particulate organic carbon (POC)
were analyzed and compared. The results showed that:1) SOC contents under Pinus thunbergii, Cupressus funebris and mixed
coniferous forest in the 0—40 cm soil layer varied with 4.35-15.04, 5.72-34.87 and 3.71-10.72 g/kg, respectively, and Cupressus
funebris had the highest SOC content in each soil layer; 2) SOC and its components differed somewhat under different vegetation
types, with SOC and POC contents were in order of Cupressus funebris > mixed coniferous forests and Pinus thunbergii, DOC
contents in order of Cupressus funebris > mixed coniferous forests > Pinus thunbergii in the upper and lower soil layers, and EOC
contents in order of mixed coniferous forests > Cupressus funebris and Pinus thunbergii; 3) Except for DOC in Pinus thunbergii,
SOC, EOC, EOC and POC contents of the remaining vegetation types decreased with the increase of soil depth; 4) The correlation
analysis showed that SOC was significantly positively correlated with POC (P<0.01), and the other carbon fractions had no
significant correlation, and the redundancy analysis showed that soil carbon fractions were greatly affected by soil
physicochemical factors, with soil carbon fractions significantly correlated total nitrogen and rapid available potassium (P<0.01),

and annual precipitation and pH(P<0.05). In conclusion, there was variability among organic carbon and its active fractions under
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soils of Pinus thunbergii, Cupressus funebris, and mixed conifer forest, all carbon fractions except EOC showed the highest

content in Cupressus funebris, while EOC content is highest in the mixed conifer forest, SOC and its components are influenced

by vegetation types and soil depth with epimerization phenomenon.

Key words: Vegetation types; Soil organic carbon; Activated organic carbon; Carbon components; Redundancy analysis

3N b M A R R, FE S ERAR ALY KT 5
N H 32T 2R 1m 28 AT HLER (SOC)
fith i K 24 S Bl MO A e i 1) 3 . KRR 11 2
1%, FRRE IRk 5 2Rk H R AE R 73%", sOC
S Y AR Sy, H A AL o A RRAE XS
SEERA AL A R G010 ) RE RS T 4 G
YER . SOC 3 ARG HLAS i P A AR TR ] 43 A T e
MEYERE A PLREL. IS A LR b A R e
MR, Hwiadk . e e R PR
BRIV e (R 6 Ik 2 0 R 3R W) B ATk (VS . T
BF . M. WA SRR E A ) P AR T KR
I H AR P S e+ e HUS I ARED), B R
> AR H o PV SRR AR AL I FE b, 2 1
A ML ST S 3w A HLK(DOC) . 5
AALEWK (EOC), FokiA HLEk(POC) . LY
R (MBC) Fl4% 2 45 ML (LEOC) i FeAiF 35835 A7
BLAk

KR L RE , RMRFERE S, SNESRSEE
B R e, RIRIHbIE | N [ B AR pR AR S B
GERRARIE 22 5 It o AR A O B % b X O [
MRAT AN 1 800 P A BLERUEA TR 9T, R BRIR S AR
HHEA MRS &5 SOC WL BIMILFaibk, +3Em)E
FasE e R, RSO TIXHN ERH B WFFE e
HAEKHE ) SOC, DOC & & & T + )2 i HAlAE
P  BRSEF4 S5E I 1 B 5 RUBH LU LRI AR 2y SOC
Sz R 55 N PR B4 240 UKL LB (FPOC) 15 w5 T4
WEIEE S AR, 4 21 VIR 9T & TR - g DA [ A e
Y - TG WA Bt 2 VR 3 N A et A 1
AR ST [ B R A AR 0 A 1 MY X I 2 — | e — AR
AR PSR X S R AT R R S 1 078 1y o LU AR
B R IR AR B, T ASE s T, B4R
G, H AT FR M B LA RN TR £, B
(Pinus thunbergii) 1N (Cupressus funebris)Je: 111 4
A4 LA AR . E AT CT LR A R TR R A AR
P SOC K HALsy 43 A B s B il . Pk, AF
FELMIZRA 3 PR R R w28 A AR AR - 5 R P T X 42
I T SOC KILTEMELL A REAE, LAB /R AN ]
FEBE AT 800 P A DB 2 3 (0 43 A B L S L
T FARMBRAGE IR AR, IF 8 I , At

5 DX 1l 5 A 28004 ARAR GBI Tl 1 2R 25 2R e AR 3P SR g
SR BEREA AR , [T Sy DI TR e A A PR A
BRI AR

1 MRS

1.1 HAREER

INARE D T E AT, HERAE 34°22.9'N ~
38°24.01'N, 114°47.5'E ~ 122°42.3'E, 445 fili 5 v X
15.58 J7 km’. SARIERUR BRI R MR, FFEKE
H, AR, BREGE, AR B, FORERE R
11 ~14C,
1.2 THXRE

HHERE SR T 2022 42 9 AR, R H
AL FMBEFISIE, 255 TR E, TEILRE Nt
BURTRI XI5 3 FIAEDE ISR AR . UM %1
TRASHR) PRI AR I | %% FE A DL A N TR I L ARUAR
RFEHL(ER 1), BT I B e M, 1
BRI R . B IBORRE 10 m A2 45
1934~ 20 mx20 m WMFETVERNES , TER TN
TR “S” JEEI 5 A, FBR IR EE AR
IR DG, 3R 0~20. 20 ~40 cm +
2R, B SRE R SR A, B A A
TEGE . R HARRT . BRGIRATR. R
R, A FLAE N 2. 0.149 mm §ii f5 %
NBEELEHRAEE T, 51— B URAE
1.3 I Ax

S T S 2 i BAG (see Ak A )1
BEATINGE . Hodh, 35 pH R pH W, 3k
TR RSO E, - AR AL E /i
FE, AR R F SR IR SR B BT A OB L I
i, TIEREER AR EEN e, S
BRI R OB EE I, RHEA PLER(SOC)
SR FH R 5% TR PV A TR I R o

5y B ACHE HLR(EOC) K KMnO, S ALIENE « FR
Bud 2 mm i &E 2 15 mg BAGKT HEEA 25 mL
333 mmol/L i) KMnO4 ¥, 2 M4 30 min J7,
TEBLDHLAESCN(5 000 t/min)5 min; IR 1 ¢
250 B HZERKI RS, TE40 0GR 565 nm &
i BERE S A
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Table 1 Basic information of sampled plots
MR CREEHLT b i R PeF R A EIAE PR VN R SRS R AR
311 A b (m) (cm) (m) (C)  (mm)
B N TR FREE RbiEL 193 PBHN(Pinus thunbergii) 11.9 6.96 EAEE 1277 791.85
(Artemisia annua)
WM R w568 HAN(Pinus thunbergii) 18.01 7.48 KEF 11.60 1298.14
(Festuca rubra)
W R bt 132 HAN (Pinus thunbergii) 5.83 3.77 T (Carex) 1270 943.60
MIAM MEE fE oL 101 UAH(Cupressus funebris) 12.61 8.63  HWHi(Cirsium japonicum), Hj 13.75  938.96
JE ¥ (Setaria viridis) . R¥-5
(Festuca rubra) . #|4c(Vitex
negundo)
KU fFHE mbiEL 200 {UAA(Cupressus funebris) 9.6 8.56 38 (Vitex negundo var. 14.80  941.57
cannabifolia) . WFR(Quercus
acutissima) . & (Setaria
viridis) . 38 2&(Vitex negundo
var. heterophylla)
FHRER OREREH 5 L+ 642 filB(Robinia pseudoacacia),  13.35 12.51 R ¥ (Setaria viridis). 34 12.15  925.16
N FABT (Cupressus funebris) (Vitex negundo)
A BRME HEt 362 JIML(Robinia pseudoacaciay,  23.62 14.2 I % (Vitex negundo) 13.04 1008.02

FAB (Cupressus funebris)

AIEEA HLR(DOC) : FREL 10 g 33 2 mm i A XL
TAHAE, fAOKTE 12 IAZERIK, 78 25°C
THEIRIRYG 1 hJ5, 045 pm pERCHE, JEW AT
K TR 25 R Rk e

Wk A HLEKR(POC) : Bt 2 mm i K+ -4 10 g,
JA 50 mL ¥R BE R S g/L A7 D B TR A v, T4
10 min J5 LA 90 r/min (3 E R 18 ho W45 5 1)
FMET 0.053 mm i, FZEIB/KES sk 2iEM, 8%
BRTENF 11 - FEFE 65 CHURPIMET, g &
14 HELIE

K Excel 2016 #EATEAbRE, 21 ArcGIS
10.7 $EEF 7 X AR TR ANAR K B 500, Bk T
PRI BT R M S R RSN, R SPSS
20.0 FRAFFEAT R R Oy 26 03 B M 2 5 U 3K(LSD #5),
AR A TR TR )2 2 00 SOC 41 ilf 172 57

BEVERL, RH Pearson il Spearman {1 T4H G
PE53HT , i H CanocoS A AT ITA /34T . R H Origin
2021 B AFERH S

2 HBREHSN

2.1 AEEHEBTLEERBUMR

IR AN TRIAE B Y T Y - S A B P o
2R, mFR 2 A, ARSI IR R, SRR
AT R SRR L4 pH Il - JZ R BE B 3 I S
AAAMRAY 38 pH Bl -t 234 Inmimsis), 25 A g il
2 LRI 13 pH I L B FE 22 7 AP T,
T SRR A 2 A AR
R R SRR AR I S R A R R AR
FIANTE] 2 (] i & AR B, 2R AR i
SRR B[R] 1 JZ ) T 25 25 ek, (B AN R AE

® 2 TREHLBETHRBUAMR

Table 2 Soil physicochemical properties under different vegetation types

PR+ (cm) pH TR (mS/em) 2% (g/kg)

2 (g/kg)

24 (g/ke) HRE (mg/kg) AR (mg/ke)

B 0~20
20 ~ 40

A  0~20
20 ~ 40

A 0~20
R 20~ 40

5.65+0.26 Aa 537+1.75Ab 0.51+0.11 Ab 0.35+0.21 Aa 21.85+2.65 Aa

38.80+£9.37 Ab 4597 £19.09 Aa

5.67+0.64 Aa 524+0.14 Ab 045+0.11 Aa 0.15+0.09 Aa 18.24+5.47Ba 33.36+12.88 Aa 36.93 £15.83 Aa
592+0.86Aa 9.36+1.45Ba 2.18+1.35Aa 0.34+0.23 Aa 17.50 + 1.09 Aab 68.74 + 16.51 Aab 31.85+9.73 Aa
572+0.42 Aa 8.76 £2.15Aa 0.72+0.52 Ba 0.29+0.20 Aa 15.90 + 1.03 Aab 38.97 +10.65 Aa 10.77 + 2.88 Aab
5.40+0.13 Aa 6.22 +0.13 Aab 1.63 = 0.62 Aab 0.36 +0.02 Aa 13.89+2.68 Ab 119.08 £33.51 Aa 37.86+6.24 Aa
5.94+0.01 Aa6.06+0.31 Aab 1.14+0.20 Aa 0.22+0.02 Aa 11.03+0.14 Ab 79.08 = 30.24 Ba

8.38+4.06 Ab

T = B [ R S B 2 A AR B B () 1 SR IR BE 0] 22 57 .35 (P<0.05), 1 [l /NG - B2 A 7] L R R BE S Rl AR 928 R 0] 22

2.3 (P<0.05).
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BTN 22 5 B35 (P<0.05). HIAM 0 ~ 20 em /2 4007 o i

(4 AT BEE 20 ~ 40 om )20 345, B0 ~ 350} ‘ B LR Aa

20 om FJZHY 4 fi5. REER IR 1o A 00l =

SRz, EFIRIRASAR 0 ~ 20 om F9 - HEHUECHR A 1t 15 3 250l Ab

SRR L, AR T 2 {

MRARIAAE. g

22 REMEHEET WGBS 2 1sop [ ‘
IR B MR . FFRIR S SOC 100 J

SR 1R BAMK SOC & B AE 0 ~ 20 F120 ~ 40 50F

em R Ny 10.58 1 4.87 glkg, 4 RHIRASHAG S 0 = ziz

HAE 7.22 ~7.34 g/kg. TE 0 ~20 cm 2, AFEHHE 1J2 (em)

PEISHIE] SOC Fr i 22 57 1 35 (P<0.05) , I A A
>SHARSEF TR AR, 7E 20 ~ 40 cm HJ2H, AH
MR ZEAE] SOC STRES AR E . MAKY L. T
+)2 SOC FH25R BFE(P<0.05), 435k 26.15 Fl
4.87 glkg, BIAMAER TR . T )2 SOC &
EH W EER, KPS 0 ~20 cm )2 SOC &
HHET 20~40cm 2.

40f Aa [ M

HUA M
35p [ RE TR
30F

9]
(9]
T

SOC (g/kg)
[\
(e

—_
W
T

/ Ab B A

Aa 7

0 2

0~20 20~40
1JZ (em)

(B AR K SRk 7R AR R AE B S BUAS [a] 4 J2 TR BE [R) 22 5 1 3
(P<0.05), AN[FE/NGF-BERIRAHIR] )2 0 A R A A 2SR 0] 22 55
i3 (P<0.05), FIA)

1 AEEH#HERT SOC &E
Fig. 1 SOC contents under different vegetation types

23 AEEEEBRT LEFEEVRS BT
2.3.1 DOC M 2 #[Hl, DOC 7 & 7E ARl #
FRY[H] 22 55 B 3 (P<0.05), TEAF L)ZM2ZF AR
F. MIAMETF 28 DOC &40 318.37 A
308.39 mg/kg, T HALPAR I, £ TR
SHIAMRDOC SRRV, 1E307.98~31421 mgkg.
A DOC Frimafik, ZRFyafoh 119.7 ~ 165.66 mg/kg.
FAARMRFE F IR 22 MBS DOC & = ¥Rt + )2 19
RN, MR DOC & b 4 )2 i hn g
T3 .

._
=S
T
—

i
T

B 2 FREEHLETLIEDOCZE
Fig. 2 DOC contents under different vegetation types

232 EOC W 3 fis, HHEIRAEH EOC &7
BRI R , 73 B0 710.3 1 665.28 mg/kg,
It 5 HABAR P AIAEALE 25 22 5 (P<0.05) 3 FiArk
I 0 ~ 20 cm +JZ 13 BOC &R E T 20 ~ 40 cm
T2, AHW L )Z R T 2 5 RSO AR
EOC P& w5k 379.07 ~ 421.14
353.99 ~ 548.87 mg/kg.

1000 3 bk
Aa HAH

w0l B iR Aa
)
é) 600
£
o
S 400

200

0

0~20 20~40
42 (em)

3 FTREEHELETLIEEOCEE
Fig. 3 EOC contents under different vegetation types
233 POC [ 4R T AL 2 A [FE 2 A
) POC it SRR, HIARMANET R ASHRAY POC
T R PREE 1R R e N R, A
M T AJE POC EE4rHIh 1437 F1 4.31 g/kg,
FRAMEBOR, 2250 (P<0.05), BAMKSH R
R POC FIEAR LZ A ZRARE, B[
WK 1.68 ~3.94, 2.48 ~4.08 glkg, RAFME#EE
A, b FEH)ER POC SR ME 5
1E 0 ~ 20 cm 4 JZ PAIACMR R 2 5 T HAd AR e 28 1
ERAAAR BT TR SR 2E 7 il 2 (P<0.05),  SRANHRAN

http://soils.issas.ac.cn



354 +

e 56 %

RV AR ZE AN B, 20 ~40 cm 1+ )2 3 FhlE
AljR] 22 BN B3

ol R [ sk
3 2 HUAHK
[ KRN
20F
215t
)
Q
Q 10F
Ba
Ab L
Ab
T I / V77 Aa
1 Aa
0 A%Iil *,2%h.|
0~20 20~40
+J2 (em)

4 AEHEFELETIIEPOCEE

Fig. 4 POC contents under different vegetation types

24 TEFVBREEASSSETFHHEXE
2.4.1  HHFEPEST X SOC K H G . +

B H A B AL R A T IR SRS, XA A IEAS /A 1)
A AT Pearson AHICHE T, AFFE IEAS A 9AS
w1 T Spearman FHICHESMT, SEHILE 3. MK 3
AT, SOC il POC 24k ik 2 IEAHOC, Bl POC & &t
RKAREE FET SOC Fri, (HHAS A2 [H
FHOCPEARLSS , X7 B K E R — 2 I TR IE
SOC HH G R B EIFMAHX . DOC 5 HIE42% .
PR AR B A DC, 582 BEFAHK., POC
HEWEREDFIEME, BEOC Mt HEs s # 2 i
FIEAHR
242 JURGHT X R HEA LIRS RN 4 A
HALRE T SMEEF TR T, RS X+
B PUBRAL N B RE, S5RILF 40 N 40, 5F
[ 5o EIERR AL R R BN 54.11%, 45 1T Bl
BN 30.18%, &5 I %, 2/ IV SRR
S 9.86% 1 0.31%, Hrss T #Ass 11 ey
Rtk 84.29%, TP AT B Ls b e e - 1Rk
W S5EIRMXER, EHRE 1T e,

x 3 IRANRREFLES S LIEEMEAMERAIBEXRMNE

Table 3  Correlations of soil organic carbon and its active components with soil other physicochemical properties

Nele DOC POC EOC pH o e il W AmE RER
SOC 1
DOC 0.103 1
POC 0.859™ 0.24 1
EOC 0.050 0.482 0.068 1
pH 0.148 -0.033 0.174 0.092 1
E 0.393 0.732" 0.609" 0.436 -0.018 1
e 0.147 0.226 0.09 -0.129 -0.652" 0.165 1
Exil 0297  -0.552" 0.187 -0.385 —0.348 -0.31 0.165 1
AP 0.169 0.714™ 0.42 0.837" 0.002 0.837" 0.174 -0.38 1
R 0.09 —0.442 0.169 -0.033 -0.577 0.02 0.301 0.697"  0.002 1
B 0.622° 0.486 0.468 0.079 0.315 0.473  -0.037  -0.292 0248  —0.455 1

W ot FIORFE P<0.01 K LR FEHIC; * FmfE P<0.05 KF L WEMK,

x4 TEBNBEASHTRSN

Table 4 RDA of soil organic carbon fractions

file BEJEE I | m \Y
FEAE A 0.541 1 03018  0.0986  0.003 1
2= 54.11 84.28 94.14 94.45
AHOC R B 09966  0.9571 0.905 3 0.753 6

il RELA A5 1k 57.28 89.23 99.67 100

A HLBRAL 54 KT 09 —4eHEF R 5 s .
T3 o3 B 2k FoR , LA BERAR R A= R+ H
TSR TR o 4 RN SR 33X PR A% 4 1 1 Sk i 4 e
e, UERH K P B0 - S s A 43 1Y) 2 S i e e

U o AFWATER LR Z I Je f i s, LR A~4E
FRZ B IEAHDG s & B, WA, E S
AL, R B . R FHES Ssoc
KA TEVEORAL 43 Y 2 IEAHDG, 13 pH 5 SOC. POC,
DOC HMIEAMX, 5 EOC Nk, &85 SOC
POC 2 IEMZ, 5 DOC #l EOC ZfAH3 ., A %0 .
IEREK IS SOC KA TR TERRAL 3 S A oG, 4
5 EOC MIEAHX, 5IHAMRRAL 5330 A G

£ 5 R T EHEEAL R T RIS 5 R e
Y153 I e BE A DTIREE o DAFR S T, A0S + e
AT sEm I i, DUBKIE TR 50.2%, FLUR USRI
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AEREKEE, TTRREE BRI A=A S A 3, B 00h
0.7% o 4% PR 5 Xof - B 21 53582 e 14 T Py DR 217DV
UORRA . MR AEREKE . pH. AEEYIR . 2
W ARE . TR RS R
B EAIE(P<0.01), AFFIKEA pH 5 L HERRAL >
BFEMK(P<0.05), HAFBUN T LN T +
SRR AL BIAAEG .

<
SEMANB
A
JERAERH
-
LGRS
300 S
PH s ERA
LERETK: LEENE
]
<
n
-1.0 1.0

5 TIEBHBRASEXWMEFHTRST _4EHEFE
Fig. 5 Two-dimensional ordination plot for RDA of soil organic
carbon fractions with influencing factors

* 5 FMEFSTEBREASEXYE

Table 5 Correlations between influencing factors and soil carbon

components

Al fRBERE (%) TUERE (%) pseudo-F P
£ 47.4 50.2 10.8 0.002
R 20.7 21.9 7.1 0.004
AEH IR 6.2 6.6 2.4 0.098
AR R K 6.7 7.1 32 0.034
e 4.2 4.4 2.3 0.112
pH 6.4 6.7 5.3 0.01
e 1.6 1.7 1.4 0.26
A R 0.7 0.7 0.5 0.642
B3R 0.7 0.7 0.5 0.706

3 ihie

3.1 AREE#HRE T EFYREEAS RS REHE

SOC FZRE T EAEM IR . Hb AW A IV
PIFAR R 20t 10 a2 R AR | AR
g WA R IEshE R R m ! g
FRURE, HIRTEDAFISE | =i 2 A 22
USRSt - MR A W Bh A TR BE 7 A R R
M 1OV, 3 et R ) B B AR 2 3 S AT XA L
WAL A3 B 43 AT P2 A 50 o AR 9T 0, L AR A S

FIARM . SRR ISR 3 Pt BUAS 2R ) SOC e
YA S AT — 25,75 0~ 40 cm % 1JZ2H,
IR SOC & it 348 T RRAMMAMAAM, R
AR T BE 7 8 T R AR MR TR SS AR 32 R
SOC AZAH Ak YA i 13 F1 43 fifp R 5 M, A DA K
IYRE RN, S SOC WIAER, MHIAMMK T
MR 6, FED AR R YL, i
LRI SOC 8%, R RIMR 27 (g IE AR A KRR
PEARTE, METFAAA, B AR R, ST
ZHFHTRALER, 33 SOC M/ R & T
B AR, T FE SOC Fraiifif. ok, Ak
MR 2500, Xt bR AR T ORI E A s, 4%
i E, WREERE SOC FafEk, Ak,
AR IR R A0 AR FRIRA S E . REREY
GG Ko BB . N TS — RPN R oxt
SOC & 52 .

ABEFEH, DOC Fil POC i F 3 R HIAMSET
VTR ASHAIBIAM, BEOC & BRI M MRS
H . Anderson ZEPORgE R, TR HLEK &
RKARE FBGRT SOC Bt . MM SOC & fx
W, N AL T I 2 ARIE, LI AR DOC
POC & it i o SR B 25 i 98 W, POC & -5 SOC
FE R BFEIEAG, X SAMFL AL, BRI
SeE PR 2H 23 i AR AR A2 B SRR TE RSN RS, A
415328105 SOC A7t —E 2 0. RS H SOC
SRR, MEAKELK DOC fil EOC &&, nfE
SEH YRR SEE L | R, SRR
AR ARG P 2 T ARk, AT X A B A
IR BERE P AR TSI BOC A 32 + 3E4= i F
FK/NBIPEEFER, TR FETRAS AR AR T IR el %
AR FE v, XFRRZKA A B E T, AR
g, AR R, REOL EOC HEK .
32 AELXETEENBREASNDHRFE

AL, ARG 3 FREAEERA T, SOC
FERIHNO0~20cm LZHT 20~40cm 12, X
HERED REFEPIMR AR -8 Bk
J2 B B WV B R SR, AR T RUE AR
FVETE L, H3E3R)2 DR YR ISR 1 gk

B, AN shTE IR R R TR IR . AR A
Kot A M FE R R FERE ) R T
TERUER T, I HIERZRE . Hik, SOC &t
e+ R P m, BEE )2

3 M R ALY EOC Fi POC & R BN Bl
T IZ MM AR S, BRI SOC Fil POC
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fE L L2 A 25 7 (P<0.05), BATREM
2, R GERED BRERFECIITL R M
AR ET RS DOC it SOC it Asfbis
P, RIMRE L Z R ImREAR R R Bikoo
M T PN R A HEE M A HLER AR KRR L B T
SOC, KA HHETREE RN, 16 PEA HLAR & AN Tk
ik SOC FEANE )2 LR A & X
FREPBF L R, S A MR 32 2L H
PeT MR AR T b AR A 3 POC
ST AR W) RN B ) SR AR 5 R e A LT =2 [ B ok P
HHURK, ZRATRFEE YT LR o A i 2
[ FsF U 7 400 RIAR R 50 W) 28 e i 2B 0 R AR ERAE
& EOC BE ZRIF ., DOC [ ARG B 4754
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