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(1WA AR RS 7 [ X E S g, #RTLIR 2 311300 )
(2 WRILARMOC = WA AR A 25 R GERRAE PR 15 [B ent Al o 9230 %, W% 311300)

W = DT AT T BR [1 b A F pl JEL2 4801717 R 1 R TR 28 N AR FINAZ AR N A BF R 3T 42
BT AR MR X A WL ( Soil organic carbon, SOC ) & & MM 4% 5 (952 W . 1 U W] + 2
(0~20 cm, 20~40 cm, 40~ 60 cm) FIEAENFEA, iz 14 BOp 21 7 3 AT 50 2R ARAG 5 X 4 AL
Wik AT LR ( Coarse particulate organic carbon, CPOC) . H{iki45 #Li% ( Fine particulate organic
carbon, FPOC) . W¥IEE&AH MK ( Mineral-associated organic carbon, MOC ) & & M HAic L il
B2, SRR RMELI SN TG (1) £LE LA EHRE T EBESE; (2) 0-~20
em )7 T SRR A HLRK 55 A2 BC LU0 38 0 2 R AR, LSRN ORI LA 5 B A L) R B e BT
WEEBA IR G & DS, RS (3) % 12 - N0k ML/ 5 W45 6 S A HLEK
(POC/MOC) FIH W& & A WL/ LA LR (MOC/SOC) HHI S PR, 0~20 cm+ )2 +3
CPOCHSOCHHIMERAT, 40 ~ 60 cm+ZMOCHSOCH IMERAF . Pk, AT K AR Wl bR A 6
TR 28 N TARAAZ AR NTAR, R AHLER & B AR, RIEA MR T e IG5 ; HIECPOCT /g
R R AR 50 X5 2 2 - 3EA HLIR A 200 5 T MOCTE BE S B AR PRI 5 % IR 2 398 ML ()52 1)

KHRIE MRORERR; BURZSAE LR LHERAE; R ALK

PESES  ST148 MEFRIRES A

FRMOERE A A R G0 T, AR - A it
R A ER AR R 73% , ARAR MR TN
TR COL R BE AR S AR (b3 257 A TR Z 5%
W A LR R (0 A AR R, R
FR/INAT G AR A AL (250 pm ~2000 pm)
( Coarse particulate organic carbon, CPOC) . #fl
MWk A ALK (53 wm~250 wm) (Fine particulate
organic carbon, FPOC) FI#" ¥45 & & Pk
(0~53 pm) (Mineral-associated organic carbon,

MOC) "2 KSR AR RN 20 R A HLER SRk Ky

Wik HLEKR ( Particulate organic carbon, POC) , &
BN AR, At R, R
FEBE, 2 A AR LI R R bR — T
W 455 G VLB N B DL B 2o il i =y, T
N, AL P R ARIE R 1

AR 42 A R AR Y — b By
A, SR AR E RIS T
P FEOEY e L i RIE Sk
AU AR, SR T A LA 1A A AL
o, SRR, SRS MR AL R

*ERHARREEE AT H (31700540 ) F#TVLAE ARFH#IETH (LY15C160004 ) %8 Supported by the National
Natural Science Foundation of China ( No. 31700540 ) and the Natural Science Foundation of Zhejiang Province ( No.

LY15C160004 )

i M IHAEH Corresponding author, E-mail: liujuan@zafu.edu.cn
EER A % (1993—) , &, INARIMEA, W EFEA, FENFRMAR LWL T E G UR . E-mail:

huxuehanl11@163.com

Wk B . 2018-03-14; U dckE HIM: 2018-05-16; fL/cBr AR HiY ( www.cnkinet) : 2018-07-18

http: //pedologica. issas. ac. cn



1486 + %

¥l

55 %

RZAE DL CEMRIERERI 2, BRI 3 Pk
MEIHTETEE 2 AT EYE ) . GuoRliGifford ' £k
T AERIE AN ] 4 3o R 7 AR X 1 38 Bk
FERISEIR, FB RIRMRL A B ek, e Pk
Y TR T 15%; 1 RERMEE Rtk +
HEA MUBRA KA AR A . RER ] O S 4T
DX R AT, BlE B ARBY T &, RIETFLE
TR R R s R s g TR L FRE N AR
TR EL k6 93377 A M, (5 Mk BT AR36.3% 1 .
Yang% "7 7R3 [E W R 0 BH A Sheng %5 1 FE AR A =
T Ji B AR B e X6 - 3B e s i R F R 3R B, R
SRR R N TR R i 350 1 398 HLak Fn SR A
MR 45 % o AR BIF 5T LA IV FRGHE A0 & 1 R B vl i K R
P LA 460 T o 1 1 TR AS N AR FIAZ AR N TMRAE Ry
WX G, 8 7 B 450t  EAT HLAR 7 i A
HAEARRIRAR AR 52 m BT R 5 5 3500 +
AT AL AR E M W AR AL S HLRAE Sy MR H AR 4k
X RRAMAE 5 R G0 4 FERRAE R 1 52 ) 4 LS 0 S

1 ARSIk

1.1 fAREXER

I8 DXL T VA4 e 22 X PG AL A i 42 22 3 1L
X, HLBRARARM119° 39" E, 30° 14" N, J&
ME BT 2 KD, i M DR B R, DU =B
VAR A, DrAR-FER A N 3.4°C, 7H il i
B, PR h28.1°C, AR IR15.8°C,
AESEH) H BRI ECL 939 h, AEABLRS 774°C.
PR EL 614 mmo BFSE XA R SR IR A= 1
AR, 202904 AR, — o K AR U A e it
MRk O BT R S N TARFIAZ R N TR, I3 — 3
SR ER T RO KRR IR AE M . RARTA MR . 4TI
TR A N AR FIAZ AR N AR 3 Bhobf tth it 4, AR b (1)
YepE . P AR -2, N REEKA KB WOk
M ECLLIE . SAAMRHLEEARTE A T . (1) KA
M#K ( Natural broad-leaved forests, BL ) : i}
25~28 a, fRMAIET0%, FHIMFE16.7 cm, FEAL
B Fh ARG ( Castanopsissclerophylla ) . AR fif
( Schimasuperba ) . X ( Cyclobalanopsisglauca )
L T HEARMEA LA (Linderaglauca )
BT (Litseacubeba ) %, BHHET0%; (2)
FHREIR 2 N T Mk ( Mixed conifer and broadleaf
plantations, CB) : K&K MMk R Ok 8 T

SIRERPANERE . ORATEE, JRAMIR TAER . SRR,
M#B25 ~28a, HBHIET0%, FHHIF£16.5 cm;
(3) #AK ( Cunninghamialanceolata ) N T.#k
( Chinese fir plantation, CF) : [&MHME &) Fh
AN T 4ibk, Mil25 ~28 a, HRHIET0%, F
PIR4£15.3 cm, BE12 m, ARFH#EAR D, A
A D RS

1.2 HRRESHH

20164F 11 H R A), #E Bk =Flobksrp, &y
20 mx 20 miyFEHLAAS, FEREAEHLY, 24E4 1
0~ 60 cmfy 4|, HLO~20 cm, 20 ~40 cm,
40 ~ 60 cm T ZHFE G o B [F] —FE L [R]— 2 4
ANFEIR A, MEZEE b R HERES . FERCRER
R TR, BREHRAARRE, B4id2 mm
WA, R A ML R FH B IR A AN A
FE T HEAFUCR H R ROE PLIGE AOE I E ;. g
pHoR DK IEMRE L (£ 0 K=1:5) M,

HORIRE . R OB Y R
BUAFRELO g, $RBEKEEES - 1Bk, fEFE,
B AE M S PRI (300 W) HAEFRTS min, HC
HEK R IE250 wmAI53 wmifi, F/KBEEKEN
1k, FRASHLERI 250 ~ 2 000 pm, 4iFk53 ~250
pm, PLKO~53 pmiiar, 60CH T 2 HE
Ja, PRE . BSAH, UNE AR Rk S, Bkt
SRS b M A 2 Rl A R ik
RAPUR G, AT

AN TRVRLAR - R A ALk & & (g kg™') =&
[k AR E R P A LR (g-kg™') x ARKIE
TR b R E S (%)

AN [R)RE A2 - S RUR A BLER 3 B L) (% ) =&
kLA + Uk A HLAR & i (gkg™') /HERA L
s (gkg™) x 100
1.3 #HiERE

K FiMicrosoft Excel 2010F1SPSS 2241 f4-1E4 T4k
Geitortr, SR Origin 8FAFHE T, EIZR TP T4 %L
PR R R E S 0PI, R 2R Ty 2250 LA
ANFEEEA R 25, BEMEKPBREE R a=0.05,

2 % R
2.1 FMEHENITESNKR. 8. pHAAZEY

AL
RPN, IR I MR B R TR SN T
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MAEZRNT MG, &2 A SRS ET
Reash, RIRMRE R R 5T TR 2 N TARFIZ AN T
M, 0~20 em )2 A PR 533 TR T 19.3%
24.1% (P <0.05) , FHRIRZN THRFFRZARNT
ARSI B EEF ., KRB A
TAHK, 0~20 cm#120 ~40 cm+ 2 HHELA S HE
FRE#EHE, 40 ~60 cm+ 2 HHESASRE ETHA

P, HEAIZ R 2R AAEE (P> 0.05) . &
M 5+ 2 HHEp HI A B (£1) .
FARFR AR BT FTR S AN TR AN T AR 354
AT 350 5.25 thm™-a™' . 4.15 t-hm™-a”'11.08
thm™a™, ORI REE A R B TR 58 N TR
RN TG i 7% P IR AE 5 53 500 Bk 3 R R 1 21.09% 1
79.4%

®1 ARIZHRMER LIRIBUM R

Table 1 Soil physical and chemical properties in forest land relative to type of forest

+Jz —— EERIRS gl
Soil layer Soil organic carbon Total nitrogen pH
fom Forest types fe k) /(g'kg")
0~20 BL 21.08a 1.74a 4.63a
CB 17.01b 1.57a 4.37a
CF 16.01b 1.45a 4.67a
20 ~ 40 BL 0.98a 4.48a
CB 0.81a 4.34a
CF 0.80a 4.54a
40 ~ 60 BL 0.49a 4.50a
CB 0.54a 4.34a
CF 0.61a 4.49a

#: BL: KRAMMAM; CB: #HIEILANTLH; CF: EARANTH, RIIARFEERRAFMKFZHZRREE (P <
0.05) . F[d Note: BL: Natural broad-leaved forests; CB: Mixed conifer and broadleaf plantations; CF: Chinese fir

plantation. Different letters in the same column mean significant difference between different forest lands at 0.05 level.

The same below

22 FHMEBRNTIEHEBANAENRSEMOEL

i 89 520

KR MR 0 A A R TR 28 N TOAMRRIAZ R N T4k
JG, 0~20 cm )2+ HEHUEOR A HLIK & 2 535 T 1%
(F2) o KRAMWMR. BRSO ARN
TR HEHL UK ML 1) B 5r B 6.49 gkg™
2.60 g-kg ' F12.95 g-kg™', RIRME Bl 4IRS
N TARFAZAN TG ORISR A AL 7 155 3

TF60.0%H154.6% . 0~20 cm+JZ KIRAR 4 HEH
TR A HLAR 5 A LR Y LL 18 30.8% , WE =T
IR N TR AR AN T AR (P <0.05) .

[ — R = SRR A BILAK 7 52 2 i 3R TR
B R R (FR2) o KRR MG 3 B R TR AS
N THMAARZ AR N T ARG - JER IR A B 7 5t F 43
Bt He A3 7 25 5% R EARITEO ~ 20 em )2, 20 ~ 40
cmAl40 ~ 60 cm+ 2 Z 8] 14 22 /b .

®2 TFRIZMEBTIRATMBENES EMOECELH)

Table 2 Content and proportion of CPOC in the soil relative to type of forest

MR HLUBUR: A HLERCPOC/ (g kg ™) S L BICPOC/ SOC/%
Forest types 0~20cm 20 ~40 cm 40 ~ 60 cm 0~20cm 20 ~40 cm 40 ~ 60 cm
BL 6.49a 0.70a 0.50a 30.8a 10.2a 10.4a
CB 2.60b 0.47a 0.25ab 15.3b 7.8a 6.1a
CF 2.95b 0.77a 0.20b 18.4b 12.3a 12.3a
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2.3 HRMEBRTTIEEFREHNIKSEMSELL

EEAL

R ORI W MR A 48 Ry B R TR AE N TR RTRZ RN
THIE0 ~20 em )2 4 38 40 0k A HLAR & = &
Ak (£3) o KA, £ REEZA
TR AZ AN TbK A 38 20 k7 AT HLBR 75 1543 531
5.53 g-kg™'. 6.14g-kg 'f15.83 g-kg™', FHME
WA TR 32 N TR AZ AR N bR 32 40 550k 25 A #L
WS B AN 10.9%F15.3% , {HALH 2 6] 22 5

AW (P >0.05) . REMO~20 cm+ )2+
40 F5URLAT LR 14 53 BE B R 26.2% , B 4 ok I
RN THRAFRZ AN T ARG B8 (P <0.05)
(#£3) .

[F] — R 4 - 498 240 0 AT BB 5 kR0 B L4512
Bl SRR RGN N R (K3 ) o RIRRE MR I
S TR AN TARFZ AR N TG + 4 B0k S A
HLER & = A2 BE I 7E20 ~ 40 emA140 ~ 60 cm
R RS (FR3) .

®3 TEHMHLETRETUAINRSEMOE LA

Table 3 Content and proportion of FPOC in the soil relative to type of forest

My A WUk A HLERFPOC/ (g kg ™) I3 L BIFPOC/ SOC/%
Forest types 0~20cm 20 ~40 cm 40 ~ 60 cm 0~20cm 20 ~40 cm 40 ~ 60 cm
BL 5.53a 1.36a 0.83a 26.2b 19.4a 17.3a
CB 6.14a 0.86a 0.44b 36.1a 14.4a 10.6a
CF 5.83a 1.06a 0.18¢c 36.4a 16.9a 11.1a

24 HMEBRNTBETHNEASHNKRESENS

B b 451 B 52 i

AR W MG 35 Ry T TR 22 N TARAITEZ AR T
MG, 0~20 cm+t )2 HIEG WL A SH LIRS 22
EIRML (P<0.05) (F£4) o KERFMH. £ FTR
TN TARFNRZ AN TR - 50 Wy 45 5 54 DLk &
I3 109.06 g kg™, 8.28 g-kg ' HI7.24 g-kg™',
T TR N THRAE AR N TG LT 264
MLBR 75 853 50k 21 8.6 % F120.1% . RARKE A, 4

TR N TARFIRZ AR N T AHRO ~ 20 em )2 HHEG )
455 A HLER I 43 TE L A8 530 S 43.1% . 48.7% 1
45.2% , KIRMEEH R N TR0 Y45 554 1L
i (1) 43 T L 491 52 B0 | T a3

AN TR] 4 2 Y4 S DLk B 2E R
K, AR SR R bR R B R TR 58 N TARRTEZ K
ANTHMIG, 0~20 cm, 20 ~40 cmA140 ~ 60 cm+
JZ 3T A5 A A PR 9 43 BE B 3 2 B T
kN

T4 TRIHRMEBELRTVEATENRSEMOELLH

Table 4 Content and proportion of MOC in the soil relative to type of forest

it W45 A A HRMOC/ (g kg™) S HBIMOC/ SOC/%
Forest types 0~20cm 20 ~ 40 cm 40 ~ 60 cm 0~20cm 20 ~40 cm 40 ~ 60 cm
BL 9.06a 4.79a 43.1b 70.0a 72.2a
CB 8.28b 4.67a 48.7a 77.8a 83.2a
CF 7.24c¢ 4.43a 45.2ab 70.8a 76.6a

2.5 AT HIEPOC/SOCFIPOC/MOCHI SN

KR (i W bR 2 48 Ry B R TR 38 N TR AZ RN
TAHIE, 0~20 cm, 20 ~40 cmFl140 ~ 60 cm+ )2
- U A AR i (ORISR AN 40 ORL A LR 7 2
Z A1) FArEC ] (POC/SOC ) 5 PR [
(#£2, £3, F1) .

KR I W bR 48 R BT R TR 58 N AR FIARZ RN
TAHMIE, AR+ )2 5Bk A HLER & 5 /0 1) 45
EE/AVH SR (POC/MOC) ¥R TGS,
0~20 cm + /)2 +HEMPOC/MOCTH 1L 15 Fl N
5.94~19.30, B&ET20~40 cm (0.59~1.00)
140 ~60 cmt 2 (0.39~0.86) (K2) .
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100

95

90

85

60

POC/SOC / %

40

20

25

20

POC/MOC

AN

Z2BL

ZHCB ROXICF

/.' X} A ) ‘\\r / . SIS
0~20 cm 20~40 cm 40~60 cm

+ )2 Soil layer

K1 ARG )2 e R0R A ALK 7 20 L A
Fig. 1 POC/SOC in the soil relative to type of forest and soil layer

77 IBL =4 CB
0~20 cm 20~40 cm 40~60 cm
+ )2 Soil layer

B2 ANTRIbR g3 = b S ORE 25/ W) 25 A LA LL A1)
Fig. 2 POC/MOC in the soil relative to type of forest and soil layer

26 FARINATEENKESTIEL BN HRZE/H WA SSOCH A B FEMAL, 40 ~60 cm+

=g FPOCHIMOC 5SOCHE BEH L (P<

AR 2 A EPRLAR 1) A FLBR MSOCHEAT  0.01) , RME4rH1°M0.655 0F10.915 1 (%£5) . H
AN, S50 ~ 20 em 12 HHECPOC . IHAEI + 3 CPOC HE BB Sz W AR AR FL 5 X 6 2 + 38
MOCH#5SOCE BFMK (P<0.01) , RMAS  HLEBAYREZMW; MMOC T 8 5 W2k bR it )2 +
#°0.829 3F10.633 7. 20 ~40 cm 2K kit HEA YR .
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%5 AELRERLiE CPOC. FPOC. MOCE5SOCHIHE XM

Table 5 Correlations of CPOC, FPOC and MOC with SOC in the soil relative to soil layer ( R*)

R’ 0~20cm 20 ~ 40 cm 40 ~ 60 cm
HUBURLA HLERCPOC 0.829 3 0.119 8 0.275 4
Y ORLAT HLIRFPOC 0.0815 0.180 3 0.6550"
W4 & BAHERMOC 0.633 7" 0.017 5 091517
**, P<0.01
3 iF ©® SRR N 1 s SN A T NN 7 N I

+ HEA HURK B A WL T A R Ak 4y i
BTG E 20 A T A S ok s
TR E G RA L Y ek fbF o R, B
S T A WU I S R e A L A
I, e £ 1004E 8], Hy AR AREE 4k Ay Ho A 4 3 A1)
FT7 2 B b SRR A 2 38 25% ~ 509% P
PN S o L R A (O R = w1 B
AW RIS O DL R SR M RN 4 4
T 14 A8 A0 5 ) - 8 BLER & & . T A2 RIS . AR
YR BRI AU SR DA RCE PR it 1 5
M, AR Xt - HEAT LA 1) 52 MR A7 76 16 22 AN
P13 Guo H1 Gifford '™ X AS[R] 4 Ho ) FH 5 =X
ARk HEA HLAR I 52w EAT T 2Rk, FREH KR
IR EE AR, AT LA T2 T R 15%
T R SR MREE 3 M R ih A, 38 PLAR R &4 B 3%
Ak AIIR TR L R, RIRR I B R TR
TNTHAAFZARNTHR, 0~20 cm+ )2+ ALK
SR FRE19.3%M24.1%., A 4L T30 47 Hb X
T 1) T 0 O AR = BH T R 04 AR ARG 4 ) A AL
TR Y F 5T B, ARG g N TS £33
A BB F829.5% ~ 35.9% 1T I RSk
MELA I N TG 384G FLAK & 5 B J P
A (1) UARAEDy i FE I P BCE i b . A
e, SRR MR 0 IR TR 2 N TARRIAZ AN T AR
K IAE Y AR 21.0%F179.4%, Shengs '
RO P N N SR % DN 1 ¥ T
JE AR A ) R R FE63.29%150.0% , I8 9% 4 5 ik
57.5%F147.0%, LA PRSI T FE30.0%F1
29.5%, (2) FBEWEMEW, JE51T, M4 RM
FERE KT 1 500 mmBf, ZRMFEGHA S S 845
AHUBR AL 1 AR S AR W AR PEIEES, AR
PIFEM N1 600 mmZA £y, & B i) v 45 B I A
G =y LR W (N =] e T A o w2 S VIR g0

FRARN TR =R e s 4B, AR A3 B | B
] AR — 30, PR R AR R I bR 4 R e TR 22 N T
MOFAZ AR N T AR T 200 + 58 HLER 19 ek 2> 3= 2205 T
AR AR R S R T RO B A B K R
TR T AR

R HLRRZFE53 ~ 2 000 . mKiAR Y+
A WL, 43 RBORAT ALK (250 ~2 000 o m )
MARBRAHLER (< 53 wm) , J& TR E P
WY 7, BAREEBENR, &5 %0 0 NE
PR e O D R A - TN (o TR
R A LB ORI TR AR IR A, R IR A
Ay N TR R A 55 R U 95 ) o it DA K AR A )
ARRE S SEEA TR T EER A HUR &Y
BTG S (£2, K3) o AWF5ED, RIRFH A
BB E RSN TAMRAEZ AN T MG, 0~20 cm
+ 2 4 ORISR A PLRR i R N R, (R0
LS A HURK 25 5 A0 5L R [A) R B (R 3 ks e, X
& B BORL A HILAK B A8 Sz it = b A O R 2
A LR AR AR L hHe s U e A
DX AN [) = i ) 2Ok A 498 007 A BB 5 i) £
FELE AR, HOHPUR A AL X A D
B AR 15 it 1) 5 07 B IO . AR B S R & 2R 4
CPOC. FPOC., MOCSOC [y I 4 Mr &k i 3¢
W, 0~20 cmt )2 +3ECPOCHSOCH KA,
F ]+ HECPOCH il S M AR AR 4 ) 322 - HEAT Bl
e 7 B R

— T, A LR U A ALK BT L
Pl M, TR E RS T AR s,
T IEPOC/SOCH LT RIH16.8% ~ 58.7%, 5
g T 22 2 U R T P A FE AL op R B TRV AR
A5 52 50 3 X A2 AU - HEAT BURK (4 WF 5% 45 SR A
(29.7% ~52.9% ) , ¥ T Yang% """ 1E g = W]
(14% ~ 40% ) WIS . W9 RW], T 10
UKL AT HILBR £ ZOR IR T2 i sk ik, +1%
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AT A7 LB Y 75 2 040 I L ) EL A T 0 2T AR b
B, AR R R Y AE A AR L k-l
ARFNVE AR B BESE h R B0, 38 b OB MUK 1
Pt B A AR R A, 10 A ik B R .
AREFFERAERF R TLH Ay, BCESRFRAE, 56
AN R, XA AL B SR DR 5 19 43 i
WD, AR AR R, SECE A AL
B L BRI R B — b T AR AR
Xof = HEA AILRR AN AURL AT LB 275 AR A5 R AT 5

T IEPOC/MOCTHTE—E R JE I e H3EA HL
B 1 T RS AR B . PRI R, Ui e PR
B, RS, W N, Ui
e PR A S Wl A I A K o T T A
6 8o RO AR A S X 3R A U AR TR [ T B
AF B Y Ok A5 A HLER BB 9T &2 B, JF RS POC/
MOCTHYE FTH)E TR, ALk At el T
FagE o AW, RN TMHE, AR+
JZ2HHEPOC/MOCH 2 NS, X F B R IR M
o N MG 3 L TA0E A PRI 53
W, S SR T R

4 45 ©

P AR ORI Pt BRI Sk 1 TR S PR RITAZ A
NI, BIERA YIRS K, AR L2 N
RLZS AT LB/ - S35 LB FUBORL A LR/ B W) 255
A PRI AR R R AR B, LA P
T PEME R o 2% b= L ERUBUR A HLAR . 40k AT
BUBK . 0 W25 5 A WL 5 3 HLBR B AH SC A
PrafREW, 0~20 cm4 )2 HHERUBURA HLAK S 1
A MUBRAH X ME AR, 40 ~ 60 cm )2 HIEH W45
AR LA MLBR A Sk e lip . R W]
WURLAT HILBK B RE S B RR ARG 4 0] 3 2= A HLAR 19
SR s T L R A A5 LR B RE S W AR R 4
XHR)Z LA HLBR AR

I
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Effects of Change in Forest Type on Soil Organic Carbon in Soil Particles
Relative to Size in Subtropical China

Hu Xuehan"? LIU Juan"?" JIANG Peikun"> ZHOU Guomo"” LI Yongfu"?> WU Jiasen"’
(1 State Key Laboratory of Subtropical Silviculture, Zhejiang A& F University, Lin’an, Zhejiang 311300, China)

(2 Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A& F
University, Lin’an, Zhejiang 311300, China)

Abstract [ Objective ] Any changes, even minor ones, in forest soil carbon pool would have
profound effects on atmospheric CO, concentration and global climate change. Particulate organic carbon is
mainly of semi-decomposed plant residues and very high in biological activity and short in turnover cycle,
so it can be used as an indicator of changes in soil organic carbon. Change in forest type or forest conversion
is an important pattern of changes in land use, and affects storage and transformation of soil organic carbon
through increasing or reducing biomass of the plants and litter on the ground. So, it is an important driving
force of soil organic carbon (SOC) dynamics. This paper focused on conversion of natural broad-leaved forest
to mixed coniferous-broad-leaved forest or Chinese fir plantations (Cunninghamia lanceolata [ Lamb. ]
Hook) in subtropical China to explore effects of the conversion on content of SOC and its distribution in the
forestland. Therefore, three tracts of forests were selected as subjects of the study, i.e., a 28-years-old natural
broad-leaved forest, a Chinese fir plantation and an artificial mixed coniferous broad-leaved forest converted
from natural broad-leaved forest in November 2016. [ Method ] Soil samples were collected from different
soil layers (0 ~ 20 cm, 20 ~ 40 cm, and 40 ~ 60 cm) in the forestlands for analysis of effects of the conversion
on contents of soil coarse particulate organic carbon (CPOC), soil fine particulate organic carbon (FPOC),
and mineral-associated organic carbon (MOC) and their ratio. [ Result ] Results show that once natural forest
was converted into artificial ones, (1) content of soil organic carbon in various soil layers and stock of litter
on the surface decreased significantly; (2) CPOC decreased in content by 60.0% and 54.6% in the mixed
coniferous broad-leaved forest and Chinese fir plantation, respectively and in proportion, too in the 0 ~ 20
cm soil layer, while FPOC did reversely in both content and proportion; however, MOC declined in content,
but rose in proportion, by 8.6% and 20.1%, respectively; and (3) The soil POC/MOC and MOC/SOC ratios
in all the soil layers exhibited decreasing trends. In the 0 ~ 20 c¢m soil layer, soil CPOC was the most closely
related to SOC, whereas in the 40 ~ 60 cm soil layer, MOC was. [ Conclusion ] Therefore, the conversion
of subtropical natural broad-leaved forests into coniferous-broad-leaved mixed forests and Chinese fir
plantations reduces soil total organic carbon (SOC) as the latters produce less litter and fine root biomass,
thus leaving the soils more susceptible to soil erosion caused by rainfall, which in turn enhances reduction of
total SOC, and POC/SOC and POC/MOC in all soil layers to a varying extent, However, it improves stability
of SOC. Soil CPOC is a better indicator reflecting the effect of forest conversion on topsoil organic carbon,
while MOC is, reflecting the impact of forest conversion on deep soil organic carbon.

Key words Forest conversion; Particulate organic carbon; Particle size of soil; Natural forest; Plantations
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