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BIFIN 75 W+ A H G bR g R A9 R bR > T R AR + A R FTR 28 AR>S R2 R N TR, 7 0—30em + )2, B B AR+ A #
I TR SS MR | R A4 I R A 7 X+ AR SR AR TOC & i U AR N TR i 13.40% (19.40% Fil 29.91% ,MBC &
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Active pools of soil organic carbon in subtropical forests at different successional

stages in Central Hunan, China
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1 College of Life science and technology, Central South University of Forestry and Technology ,Changsha 410004, China
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Abstract: Quantification of soil organic carbon as affected by forest succession can facilitate conservation and restoration of
the secondary growth forests and increase understanding of the potential for forest ecosystems to sequester carbon. The active
pools of soil organic active carbon and its correlations with soil nutrients were investigated for four forest types in central
Hunan, China. The four forest types included Cunninghamia lanceolata plantation( PM) , Pinus massoniana+ Lithocarpus
glaber mixed forests ( CL) , Choerospondias axillaries deciduous broad leaved forests (CA) and Cyclobalanopsis glauca +
Lithocarpus glaber evergreen broad-leaved forests (CG) , and the last three forests represent the natural secondary growth
forests at different successional stages in the subtropical region.. The results showed that (1) The contents of total organic
carbon (TOC) , microbial biomass carbon (MBC), dissolved organic carbon (DOC) and easily oxidized organic carbon

(EOC) in the same soil layers were in the following order; Cyclobalanopsis glauca and Lithocarpus glaber evergreen broad-
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leaved forests > Choerospondias axillaries deciduous broad leaved forests > Pinus massoniana+ Lithocarpus glaber mixed
forests > Chinese fir plantations at the 0—30cm soil layer. Specifically, the content of TOC was 13.40%, 19.40% and
29.91% higher in Pinus massoniana+ Lithocarpus glaber mixed forests, Choerospondias axillaries deciduous broad leaved
forests, Cyclobalanopsis glauca and Lithocarpus glaber evergreen broad-leaved forests than in the Chinese fir plantations,
respectively. The corresponding values were 15.62% , 32.89% and 53.33%, 8.52%, 8.75% and 13.76% , and 32.79%,
38.48% and 78.30% for the contents of MBC, DOC and EOC, respectively. (2) In the different soil layers under natural
secondary growth forests, the ratio of MBC to TOC displayed the following order: Choerospondias axillaries deciduous broad
leaved forests > Cyclobalanopsis glauca and Lithocarpus glaber evergreen broad-leaved forests > Pinus massoniana +
Lithocarpus glaber mixed forests, and all of the values were higher than that in the Chinese fir plantations at the same soil
layer, except the ratio of Pinus massoniana+ Lithocarpus glaber mixed forests at the 15—30cm soil layer. The ratio of DOC
to TOC decreased with the advanced stages in the succession series, and the values were lower in the secondary growth
forests than in the Chinese fir plantations, except the ratio of Pinus massoniana+ Lithocarpus glaber mixed forests at the 0—
15¢m soil layer. The ratio of EOC to TOC increased with the progress of the successions, and the values were higher in the
different successional staged forests than in the Chinese fir plantations. (3) MBC, DOC and EOC were significantly
correlated with TOC, and their relative coefficients increased with the advanced succession stages of the studied forests. All
the coefficients were higher in the secondary growth forests than in the Chinese fir plantations. (4) In the four forest types,
TOC, MBC, DOC and EOC had a significant correlation with soil total N, available N, total P, available P, total K and
available K.

Key Words: natural secondary growth forests; forest succession; Chinese fir plantation; active organic carbon pool;

Hunan Province
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R H N T 55 TE AR MIAZ R AZ AR £ EOC S B AE & B 350« KIRF SRR MRS MEAHR S K AZ
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FROPRER 2D a7 ST AT UK AR AR AR 3P 0] - S8 BILA P2 W AL, o SIE BT R SRR B B SR L)
WA
1 FFREMER

TR b 1% B e W R A K v B L i R A BRI (46 28°23'—28°24 4 113°17'—113°19") &
R i TP R 2 IR A%, AT 1SR 16.6—17.6 °C, e i Ul 40 C BRI - 11 C AFERRK & 1412—
1559 mm Z [ 5 b A5 B LU DK PG 2 A b BB DX Wk i B2 55—350 m 22 [, =358 Sy ol A R 0 4 7 Y
ZT3E . TEWI R A B DX R b JE W M AR L B A M 8% ( Castanopsis fargesii ) M, 5 B AR AR BAT ( Phyllostachys
heterocycla ) #K 145 ( Camellia oleifera) MR A FAE B X —He BL i = 1l Wi B R g/ X BT A R
IR BRARTE PR LA, bl A A [ bR O3 26 AL
2 MRAE
2.1 ARG

TER I ERAR A FE P, BB A2 AR AR ACRAE I IR IR AR . B R AR+ BRET TR SR | e R A 7K
I R bR T X+ AR S bR 4 R 3 2638, 435 1 BRI 1 hm? B € HEH, 43313678 CL .PM
CA F1 CG(RIAl) o AR AYA RN UMBEARFAE AN SR 1 7R

R1 HEHEE RS
Table 1 Characteristics of the four forest types in the study site

A R TN R L3274

sl ) . AR ) Heray Wepzg/ ()
Dominant Density Average Average tree  Elevation
Forest type ) Age/a . Slope aspect Slope
plants / (#K/hm?) DBH/ cm height/m /m
23.54 19.51 RH
CL 2 Cunninghamia lanceol 625 51 223—258 24
A Cunninghamia lanceolata (5.0—35.0) (4.5—27.0) Southeast
LA Pinus massoni 33 8.37 j
py  fEH Pinus massoniana 1975 47 ’ 202 "M 15
FiKk Lithocarpus glaber (5.0—26.0) (4.0—15.4) Southwest
B iR A Choerospondias axillaries
FIHAE Litsea coreana . 12.68 6.60 i
CA PU I LB Symplocos setchuensis 1075 58 (5.0—53.7) (2.5—12.5) 245—321 West 35
BB llex formosana ’ ’ ’ ’ s
T-4F-Ai Aleurites montana
T X Cyclobalanopsis glanca
Pk Lithoc s glab 11.91 9.30
Ioel A Lit Ocarpus guaner 1474 58 2505 L 2
ILEEFS Pinus massoniana (5.0—42.0) (1.0—26.1) Northwest

R R Choerospondias axillaris
55 AR A B AR PR R R AR R (ARG R CL: I2 AR NTTAR  PM e Th AR AT BRIR AR CA . FERRASTE M- bk s CG . X
R Sk bR

2.2 TIERE R FNEAEE B A

T 4 PR REHLAY b b R B3 SR B 1 e 10 mx 10 m (9/RETDT , AN/ NEE DT BEALI B 3 AN [ & R AE
SRR SRR AL 9 DAL T 2012 4F 3 H A SRS IEREAL . SRAEITES L b RAS R I, ¥4 0—15
em 15—30 em 732 REEL 2 kg HHERE S A TC R BB RHS 4 I SC 50 % 1S BR H AR AR R & A4
Bk, RIS AR 2 0o 1 it 2 mm IS, 2 A TC R RS % B, B VKA 0—4 C T4
17, 2 14 MBC A1 DOC, 55 1 4y HARAT 1t 0.25 mm 380, T2 +4 pH (. & N &P 2K,
Wi N AR P ALK FTOC EOC, [R]I], >R FHER JIVE N E T 378 FAN H AR Bk

ME,DOC KL L 4 01, 288K IE 4%, 75 25 °C FEIEARY 30 min, JH 0.45 wm JEREHhIE | S8R 3 7E TOC-
1020A Z3HHA% "™, EOC ] 333 mmol/ LKMnO, B Ak e (ki 1) 5 4 N FIL G e e R0k i N )
B RO 4 P RARER BT L ik 2 K A JOEEEE TR AR P R RR-TRAL ik sl KT R = 1 - K
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YRR AR EKCR AT 105 CHETEEME , pH B A/K £ 1 2.5:1, pH THE . 4 Fhbk o285 14 + 3 B Ak
PRI 2 s,

R2 TEHSTEHELER

Table 2 Physical and chemical properties of soils in the four forest types

Ao~ E=N
Wokm b AT R aN 4 2K RN HEPHEK
Forest Soil depth Bulk density ater pH fi Total N Total P Total K Available N Available P Available K
3 content pH value

type /em /(g/em”) /% /(&/kg) /(&/kg) /(g/kg) /(mg/kg)  /(mg/kg) /(mg/kg)
CL 0—15 1.40+0.09 19.91+3.14 4.28+0.12 1.14+0.20 0.14+0.04 7.11+2.27  69.80+11.64  2.49+1.31 122.71+12.05
15—30 1.41+0.09 23.13£5.54 4.29+0.11 0.88+0.34 0.12+0.04 7.16+1.98 45.79+9.29 1.60+1.25 108.29+16.49
PM 0—15 1.19+0.10 23.23+4.51 4.31+0.12 1.14+0.25 0.16+0.07 7.34+2.11 41.08+7.11 3.28+1.43 118.32+16.53
15—30 1.29+0.07 20.01+2.78 4.42+0.11 0.83+0.05 0.14£0.03 7.64+296 28.04+5.08 2.25+0.90 119.34£16.06
CA 0—15 1.28+0.14 22.32+6.47 4.47+0.09 1.43+0.35 0.19+0.07 7.45+1.82 74.13£3.60 2.98+2.05 142.37+11.69
15—30 1.38+0.10 18.83+4.37 4.42+0.06 0.89+0.35 0.18+0.06 7.47+2.30 51.39+2.43 1.63£1.52 110.36+15.86
CG 0—15 1.26+0.06  21.32+2.65  4.37+0.08 1.40+0.31 0.15+0.03 7.36£1.44  72.22+11.34  2.35£1.22  136.04+15.05
15—30 1.31£0.13 20.34+2.36 4.40£0.04 0.99+0.34 0.14£0.04 6.69£1.27  50.87+11.77  2.37+1.35 109.85+12.05

2.3 QEabpe

Ji; ] SPSS( Statistical Package for Social Science ) 13.0 #4455 53 A7 Rl 7 22 53 0 ik G b A R AR 43
TR 7 FEBR A SAEL B e 25 FF IR AT XA (8 25 5 0 S5 PR 6, I FH A A0 AR DG 43 1k B A 7 4 S [ )
M SRR,
3 HBREHW
3.1 OR[EIBRG A 4 K TR A HLh 5

W 3 FR, S M HHEEAPL(TOC) & BRI 0—15em +JZW W5 T 15—30cm +)2, HL K% 8 #
WA TR ERIE R, [F— L EARFEMIZE 5 TOC &AW, 3 M RIRRAEMEEE R, %+
JZ TOC 5 HE Wi = (BREE B A5 R AR 15—30em +JZ41) | 108 5 W1 A0 75 X + 60 AR Sk e 45+ 2
TOC & 3 Ry iy, HUSR T8 v 3] g 2 AV I Il b, e IO B R AN + A AR IR AC AR B 22 R R 3 (P>
0.05) , 3 PP RIRKAEMS L2 TOC FEWE TEARN TMAN L2 & E, 0—30 cm L2, BRI+ AR
WELEE SR | R TR A 7 I o] b 7 )+ A AR g Bl I AR LU AZ AR AR S5 3l i 1 13.40% ,19.40% 1 29.91% , 75
YT+ AR i o ] I AR S A2 R O TR TR ) 25 57 3k B ik 37K 7 (P<0.05) , R R SRR AE AR - BE LR 1 Z i A L
i , LI TR JR R M T i, YR AR R 78 A2 R N D 38 TOC & R R

R3I MMTELARESHEINRNEE
Table 3 Active pools of soil organic carbon under the four forest types

= Y
55 H Ttem R e cL PM CA G
Soil layer depth

TOC/ (g/kg) 0—15 19.0401+3.99a 20.3286+8.07ab 22.6349+6.14ab 26.3379+8.35b
15—30 12.7817+2.73a 16.0034+3.28 b 15.4721+5.59ab 17.2138+4.24 b

44 mean 16.4636+4.70a 18.6693+6.89ab 19.6570+6.49ab 21.3883+9.43b

MBC/(mg/g) 0—15 0.3739+0.15a 0.4426+0.21ab 0.5248+0.18b 0.5770+0.19b
15—30 0.3032+0.16a 0.3393+0.13 ab 0.3738+0.09 ab 0.4598+0.28 b

FH4 mean 0.3381+0.15a 0.3909+0.18a 0.4493+0.15a 0.5184+0.24b

DOC/(mg/g) 0—15 0.4540+0.02a 0.4792+0.04ab 0.4812+0.02ab 0.5093+0.05b
15—30 0.4057+0.03a 0.4533+0.03ab 0.4533+0.02ab 0.4680+0.03b

-4 mean 0.4296+0.04a 0.4662+0.04ab 0.4672+0.02ab 0.4887+0.04b

EOC/(mg/g) 0—15 4.5126+2.26a 6.2740+2.98b 6.3273+1.77b 8.1714+2.33b
15—30 3.1585+1.81a 4.0186+2.11ab 4.1737+1.80ab 5.6483+3.70b

-5 mean 3.8754+2.12a 5.1463+2.76ab 5.2505+2.10ab 6.9098+3.27b

[FATA R B ROR 2553 B35 (P<0.05) MR TR IR 2253 N B35 (P=20.05) ; TOC: BAHLE MBC: SiAEY) AWt DOC: KIETEA L

B EOC: B A AA Pl
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M 3 AT LUF Y, 4 Flbk s -4 MBC . DOC \EOC % & (195040 AR LA 5 3 TOC & AL, 8 ) B
A FRERYE |3 RO OR IR A MR B 25 T E R & )2 MBC DOC  EOC & B2 i &, (HER 0—30 em TJERY
MBC 7 i, 7 X+ R Sk ) i AR 5 e 2 A 7 ) i bR ) R A + A R TR S PR ) 1Y) 28 R 3k 3 I 25 K F- (P<
0.05) &b , AR Z A1 % 12 MBC \DOC \EOC & #2533 (P>0.05) . 3 i RARIRA M4 )2 MBC |
DOC .EOC & #3705l & FAZARN TARAAR. 4 )2, BT X+ 48R 5 28 AR5 A2 R N TR E] 9 22 5 3538 31 i
FIKF(P<0.05) o 75 0—30 cm 12, By R WA+ BREF TR S AR | R 2 AL 7% I ] bR 75 IX) -+ AR i S ) it A
MBC & FEAZ A TR 3 Y 15.62% ,32.89% Fl 53.33% , DOC & 43 51 5 4 8.52% .8.75% F1 13.76% ,
EOC & 1437l 55 HH 32.79% ,38.48% 1 78.30% , 2= HHN [R]85 By BO R Az MRovt 1= 3845 MILAs J22 1) 5% i A ], R 3
TR FIE ST A AU S AR RIRR AL AR A2 AR N TG 3806 A Lk & & B 8 R R
3.2 BMETEEA LA R PR Y R

FE 4 7T LE 4 FPFRS 15—30 em 42 MBC . DOC .EOC /i TOC [ LR ¥ 5T 0—15 em + )2, (HER
oW AU DOC & TOC AYELER ,MBC \EOC (5 TOC I FRZEF AT, AR F—1 2 MBC 5 TOC
B LERAN TR E R[] 9 22 S A8 B2 (P>0.05) , I T 2.029%—2.82% 2 [], 3 PR AE M4 1 )2 Y LI i 2 7%
I ] A e, LR T X+ BR Sk AR, S B AR+ A AR IR S MERAR, 38 TR — R 2 AN TR (DR
WA+ A RRIRZEHA 15—30 em L2416 0—30 em T )2, T R WA + 41 BRET 8 1R 2SS bR | 1 IR A V& I i i Ak 75
X +47 A3 4 R AR L A2 AR N TR 5900 v Y 4.89% . 19.11% F1 11.56% , 3¢ WA Fifi 25 38 5 3k Ji | - 38 A Lok 1)
MBC. 5% Al 3% 38 S ARUAE W 2B ) e R Hr B T AR o, R AE M A A2 AR K TR X Rl A K i 4 g 7
ERREEH, 3 FIRARIAEMSS 2 3 DOC 5 TOC (1 LA bl 5 i 2 o R i F e, HBME TR — £ 22 AR A
THAR(BRE BAA+AARIRASHR 0—15 em HJ248) 78 0—30 em +)2, T EF+ A BREF IR AT AR | g R 295 - 1
AR T X+ AR SR I AR A3 0 FEEAZ R N TR T 1.79% (4.29% F11 12.86% , 3 Fi RARIK A M4 1 )2 EOC
7 TOC 1 bbbl 7 T R TR I 1= , 75 XA AR o S il i RO B 8, 5 R A A AR AT TR S MR A, 24 18 T R —
FIRFARN TR, ZE 0—30 em +J2, BN+ A BRET FATR IS | B IR A7 [ Ak L 7 X+ A 4 e I b L
AR N T IS 515 H 26.70% .30.86% Fl1 50.94% ., FBHRIRRAM A MLIRIG K, 54k, A FF 1 5855
IYTEEALFIAGER | R i A K SR LT 2 (i RN 53747

x4 FEHKSLEFEERS BFVEBRNLE
Table 4 The percentages of different labile organic carbon to TOC at the four forest types
i H TJEGEE/ em

Ttem Soil layer depth Cl PM A e
(DGR7EX /4 0—15 2.02+0.29a 2.37+1.18a 2.55+1.50a 2.36+0.92a
S LR LR 15—30 2.48+0.38a 2.36+1.49a 2.82+1.54a 2.66+0.86a
MBC/TOC/ % 44 mean 2.25+0.84a 2.37+1.30a 2.68+1.48a 2.51x0.88a
IRBEEAT B 0—15 2.48+0.60a 2.43+0.26a 2.31+0.84a 2.11%0.81a
R LR LR 15—30 3.31+0.67a 2.96+0.75a 3.06+0.50a 2.80+0.72a
DOC/TOC/ % -3 mean 2.80+0.73a 2.75+0.75a 2.68+0.79a 2.4420.83a
G BACH BB i 0—15 21.97+6.87a 28.89+5.20a 29.19+9.80a 33.44+18.05a
AR L 15—30 22.81+12.11a 28.93+5.86a 29.34+20.05a 34.10+17.98a
EOC/TOC/% 14 mean 22.36+9.38a 28.91+5.38a 29.26+15.31a 33.75+17.45a

[FAT AR PR R 22 5 8.2 (P<0.05) MR FREFR R 2 H A R E (P=0.05)

3.3 BHEEEA PR S A AR 4 AH M

XF 4 FlbR A A WL S5 A [R50 PR AT ALK 22 18] PR A DG o BT 45 51 (32 5) B, 4 Flbk sy 13 MBC
DOC .EOC &5 TOC & it Z [ 4 S I 35 9 AHOCME (P<0.01) , H 3 Fik A=Akt MBC \DOC \EOC &5
TOC 5 2 A AH G 22 B 8O U J T 20 38 o, e s FAZ AR N MR, R ERRDE TG A Lk 5 13 ToC
FIA S R BBAEAE—E 22 5, Hih EOC 55 TOC (A5 280 , Hk & MBC, 5 ik DOC,
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x5 TEANBRSTEFEERIBRNEXREE(n=18)
Table 5 Correlation coefficients between soil organic carbon and labile organic carbon at the four forest types

Moy Moy

X MBC DOC EOC . MBC DOC EOC
Forest type Forest type
CL 0.6760 ** 0.5970 ** 0.7552*" PM 0.5980 ** 0.5915** 0.8396 "
CA 0.6390 ** 0.5979 ** 0.8354 " CG 0.6661 " 0.6624 ** 0.846 "

* Fm 0.05 KF 2R R+« FR 0.01 KF LERDE

3.4 HHEAHUKS SR B AH O

M 6 WA 4 FPARS> +3E TOC MBC .DOC EOC &5 HHE4 N Blif# N & 2 (8l (A E vk (B Az
KRN TAH DOC SHf# N (A SR BB K T (P<0.05) A1) Y93k BI# 88K F- (P<0.01) , 54 P A% P 4
K AL K Z [AAH IR ) 42 35 (P<0.05) 3tk i 7K F- (P<0.01)  (HAEAN R MR 2 2 AN [R] HL AT BH b i 31
Bk, KU 15 TOC MBC . DOC \EOC & ¥ al fE it 13550 (N P K) & 2L 245 bR, 13
FILAERCROCAEAR LS IO T A LR & &, ok, BHEA LR 54 P A% P A R BUERA L
B 5 HE IR AR BN,

®o6 TEANB TEEEENRSLERINBEXRE(n=18)

Table 6 Correlation coefficients between soil organic carbon, labile carbon and nutrients at the four forest types

Moy 2N 2P 2K R N A% P B K
Forest type Total N Total P Total K Available N Available P Available K
CL TOC 0.6140 " 0.5421°" 0.7740 " 0.7159 " 0.6005 ** 0.6608 **
MBC 0.5931 " 0.6890 " 0.6605 ** 0.5912"" 0.6010 " 0.5795*
DOC 0.5702" 0.5443 " 0.5761" 0.5572" 0.5811°" 0.6478 "
EOC 0.5238 " 0.5006 * 0.6126™" 0.5225 " 0.4883 0.6721""
PM TOC 0.6211 " 0.5693 0.5782" 0.7643 " 0.5404 " 0.6187 "
MBC 0.5609 * 0.5308 0.5862 " 0.7692 " 0.5589 0.6225""
DOC 0.5898 " 0.5943 " 0.6810"" 0.5108 0.4811" 0.6368 **
EOC 0.6523 " 0.5534" 0.6360 " 0.7522*" 0.6902 " 0.6015 "~
CA TOC 0.6495 " 0.5117" 0.5272" 0.6839 " 0.5138" 0.5899 **
MBC 0.6161 " 0.5568 0.6574" 0.6479 " 0.6292 " 0.5579 "
DOC 0.6272"" 0.6152"" 0.5894 " 0.5616 " 0.4870" 0.5518"
EOC 0.7317"* 0.5626 0.5448 " 0.5195 " 0.5395 " 0.5574"
CG TOC 0.6966 ** 0.5650 0.6353 ™" 0.8530 " 0.7104 " 0.8250 "
MBC 0.5801* 0.5150°* 0.6300 " 0.6021 * 0.6546 " 0.6211""
DOC 0.6893 " 0.5700 0.6575"" 0.5445 " 0.6975 " 0.5165"
EOC 0.6160 " 0.5635 " 0.5549 " 0.5943 " 0.5195" 0.5119"

# R 0.05 KV EZRERFE; + » FR 0.01 KF E2FRH

4 Hit5itie

TS RE B AR W) Aoty | B AR A I M P KBk 3R 0E 25 220 W ik B AR IR A, DRI - 3 3R 4
NS RE bR SRR 8 AR BRI RFIAST] , 08 7% Bt AN S A AT AR T R -3
FR3 52 MR RSP - SBERH 15 AN [A] , 3o T 2 AN () R ACHE #5108 2o e 42 o JFG 1 5 ) T3 A3 11 78 ( palatability )
I F2 1T A TR A3 AR S0 3 HLBR (0 AR SRR A% ki AR R TOC i A T
RIREH MR TR0 SRR A2 g N TS L3 BILASE 149 5 M) DRI RSl S, e ] o oy 532 Wi /0 , T
BT AR 2 15% LG U™, ARBIE ST, 3 b R AR U A PRI A VRS 1E o | A e i 28 28 i 1 22 | i
R LR (3R 1) , AL PERTSGE (3R 2) , AR A i I R 32 PRI B 1 2, LI A A
VEW Dy o3 i, MR R U ) BAT R S RS B TR ik BRAE o M SR O v ) A R A T ) LA T R
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P2 G AN IR LR, AR T AR R B — AR A AR | s R JR 5 A7 T SN 75 X+ A Bk
WA ARAY 74.09% , T AN+ AR SS AR 76.57 % FIRE B 28 7% -8 ARG 97.81% , HL R 43 it BAT = o5
AL TE D IAF B E 4 L3 = T 3 R SRR I AR N TR AR AR A K S A2 A TbK
A AR AR FEAR MERL RERAR T REEAR G TE T fvit , X 1 A HLR A R 2R I IR TR AE AR, BRI R SR IR
A PRI R R, 45 )2 TOC &g it i, H3m TR N THMARN )2, [FEH R T RE Y R R K&
A3 I T TE BRI AT AR 1 e A 3382 | T 4 FlobRdr H3E TOC 5 B0 E0H IH Wi e skt

IR WL IR T 18 TOC, 28.5) 32 B A sk AR o i FR I s ) AR (b 32 31 + 56 HLR 25 1k
IR 2t AT 4 FhARS> 14 MBC . DOC \EOC & (9734 AR AL RS 3 ToC &AL, H 5 TOC
Fr A MR IR B T A B 35K (P<0.01) , FBHMHE - AN [R5 16 A HILAR 25 54O T AR il 1= 38 TOC
o R ORI TR PR B 2R 5 I0E T AR R H S B AR A BERAE T 3 v il s R o
B BB 5 B

AN RIS TG A ARG X - e PRI 1 2 A A R BB, T 8 A G 5 T %) i T P A ) = 32 19 AR £k, BB A
b Iz e s T SR AE A R TRl DA A S S B 3 B0 R e R A WL I RN E A
T ARG, 3 R R A AR R R R AR A2 R N TG, 148 MBC \DOC \EOC & A A—5
AR . FE 0—30cm )2, A TEHE P Y T EEARS + A MR R TR S MR B 5 100 0% 7 X0+ AR S e b,
HE MBC .DOC .EOC &80 9IRS T 32.62% 4.83% 1 34.27% ,3 F R IR KAk MBC . DOC EOC & 1343 ]
FEAZAR N TR Y 15.62%—53.33% ,8.52%—13.76% ,32.79%—78.30% , #<W 3% EOC MBC & Xf + 1
B A e 37 G 3 TOC \DOC. 114 me) 1 55 Ay BUR% A 2 A%+ EOC \MBC. & 12 19520 H X} 3 TOC \DOC
B2 B B S, 3 DOC & X A AR AL B I B AN U EOC MBC , £ ZE AN+ TOC 50Uk, JF R n] g J2: 7%
R AHE DOC LU E MHERR Ao F 5/ A HLER KA A 2 A2 KRN TR S 5 R & A iR &
0 MERR R 24 5, R, B i, AR T 935 3, DOC 77 A i ASRER IR AE M sk 43 g R
M ERFRE R DOC & i, KRR AR E A Wi i, 3 i = A 38 2 0 DOC, B UE MHFE L 2 ERF IR
DOC %,

ST A LA 7 A AR B R LTS ML 25 e A S Wl 2 R - A WLER AT O A FE IR
ARG, 4 FAR S 0—15em LR ARFEIE AW HEA VLK 5 H TOC 19 L FR LT 15—30em +)2, H DOC 5
TOC B LKA 2 S8R, TTAER 0—15em +)2 TOC S (W3R 3) , BUAEYIEER , DOC 774 J5 #l ek
A, S DOC BE R B /KIERA X", EOC & TOC #Y H F (21.97%—34.10% 2 8] ) W i T 1 3%
MBC .DOC 5 +3 TOC IR (5510 2.029%—2.82% Z [8) Fll 2.11%—3.31% 2 |4]) , 5 B A ) — Lo iF 57 45 5
FeAR—g s

145 MBC 5 TOC b AT Sz i - 38 vy A B8 BILJST ) sl A 400 A 0 el e A RO R34 2R R 1 e 4™
Wyt LAY [ e, TR R T R ORIE AR Y ZHE 19%—5% Z RAEAL Rt A HLAE Y 38
2.0%—2.5% AR TX—HH, AR & EET N, RZ2WETAE AT, 4 fibkoa s )2
MBC /7 TOC 9 HRAE 2.02%—2.82% Z [6], T B 4 Fpdk oy L3 TOC HEA TR EHE, BEARANTHKES L2
DOC 1 TOC fY L3R TR A, SXIZEARZE M et R — 80, B TREARN TR 4R S DOC i,
FARKAEMGEFR AR DOC &, T K ARAEA 3 TOC FE AN TAHE . EOC (5 TOC Y H 3 5 e +- 3%
AHUBRAIRR A T, L3R R, AR TG PR AR MR S AL ARBFGE R, 4 R4 £ )2 EOC & TOC L
RIPRIN KRR AME TEARN TR, LS IR R i &, 2800 B oe 458« 4k Ak EoC 4
TOC (1) bR B 5 5 F S R AA UAE MRS AR TR, 5 SR R AR - eI PR K 5 Ak JeAR — 30, R P
Wz DX ARl A ML PR K ANERUE , 2 e Ak, JUHUR AR AR AR, i A T4, DA R RS i b IX AR
oA PR . SXISRAE TR A58 A 12 (BR 10—20em +J241) EOC 4 TOC [ H %3 5 T
FARUAEIR | Ao A2 B RS 2518 “ A AR T HE BEOC |5 TOC 1Y b 2835 T il Ak A —3, X Al B
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EOR[A b XA Y2 R B 5 2k AR S S BATT N E ARSI 25 S 4

4 bRy 133 TOC MBC .DOC \EOC &5 14 N Bl N 2 P A3 P & K 3L K & Z [ i AH ¢
PEBIIRE 3 (P<0.05) Btk B /K- (P<0.01) , S5 REZ%HEBFFREE R —8, i —BE s L HER B
A U PT AR A Al B - 98T e A 7 1 W BUBE A, BF9T R [RIIE 25 LA 1T AT R R Uk AR AR R 40 £ 1€
B AR A BERDIR DL A2, R R 258 MU IR T A= MR AR B 43 | 1t A= W0 IR BRA MLER SN , 154 N
P K &5 BRIK AN LA DR L2 BRI iE 2 . AR, DIEARDE A LR 54 P AL
P B R B K T H S H R WA R 5, SRS BT 45 5 £1E ToC 5% P iH%
RPN A3,
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