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HEERESAYE, BT, XTZ0HEN TAidom
1RSSR ST Z 5 hAEIARAERR B | A 24
PEUH DL R bR s efitt 521 A5, R ISR AL
T2 3 FNfik PEAS B A S S AT 4 . I, A
LA 15 AL N T alibR . ZLHEHR ML ( Pinus
elliottiiEngelm. ) N TIRACH, ZI5E+ K I (Michelia
macclurei Dandy ) A T 18 28 Ak | 2L HE K % HE

( Mytilaria laosensis Lec. ) N TARZEMAMFFRITE,
PRITAN R ZE R Z T TR ACHR - SR AT AILA ZH 73 B P
FEPERARA, DU R e AT AN [ 2T AR TR S hRai-F-
s i AR P VTAS FNR AR A e P AL LA

1 HFR L

WFFEIX R ) VG A e A, Hid e
THRLTIX (108°07~109°21'E, 22°50~23°33'N ),
SR e B L b AT, P 3TEEAR 350 m, HERE
18°4 47 WARZE, TiRAW; R L%
Bl AFEFHRIR 21°C 24, EFWKTE, 4

Rk 1200~1 500 mm, FEEFT4-9 7, 4
PIRXAHREE 81%; HMRFnu, 4 H G 1 600 h
Ay, SRR g S B 2 X A ibIX
TR R ZORTIBUA KA E B W aRag™™, +3
JEEEZ R 40~60 cm, 3 pH iy 4.10, +IEARE
#7120 g-em™,

2 R %

2.1 K@it

A 5E LAST AR AR — B0 15 AR AR 215N
T4ibk (HC), ZrHE+HR M N T IR A (HS), 4L
M+ K Sihg N TIRZSHR (HH) . 204k EHEA TR
LR (HM)4 FpAREL IR 4 (1), F 2018 4F
9 H 43 il #E 4 FlobR AL b ik % 3 T BN 20 mx
30 m 1Y [ E AR, HAR 3 252 1 000 Bk -hm 2,
RAHBIN 1:1, FERAFRE . Jerp o 3R
XTI 3 A 28I, B 0~40 cm - 24 R
0~20. 20~40 cm #H1753)2, F A FHAERE LA
W SEER M, 12 AR 72 MRS AR
WS a & LR R AR, 1 2 mm G5 56 135853
B2 4y, VTSR, T R PR . 36 MR
RIS s 55 1 OVE 4°C vKARIRAT, FTH3EfivE
Yk S EaIE, L 0~40cm HER G ER
AN 20N e

R1 TEEFEHMEERER

Table 1 Basic situation of different sampling plots

TERE TG

By e T MRk s
Forest types et it DBH/em Understory shrubs Understory herbs
HC Z1HE 14.40 17.2 &5 45 (Schefflera octophylla (Lour.) MG (Mussaenda pubescensAit. £.)
Castanopsis hystrix Harms) . #2£1l1(Maesa japonica A30 i (Pteris dissitifolia L.) « 5]
(Thunb.) Moritzi.) « JE7eH (Sarcandra glabra (Thunb.)Nakai) %5
(Ehretia thyrsiflora (Sieb. et Zucc.)
Nakai) %
HS FAK: 1 15.60 18.6 R LE 2R, = X5 (Evodia lepta S BH 5 Commelina communis L.) 82k
Castanopsis hystrix (Spreng.) Merr.) % W (Adiantum capillus-veneris L.) il
g e
W H 15.20 21.1 P
Pinus elliottii
HM AR 15.20 12.4 ROFLZE, B SCR MR (Ficus PR 5L I Bk Bk
Castanopsis hystrix hirtaVahl) %
KZH 17.90 15.6
Mpytilaria laosensis
HH AK: 15.60 14.7 RyELE, JE e R A BRI NE S
Castanopsis hystrix
K T4 14.30 14.8

Michelia macclurei

22 MERITERE
AP ( SOC ) >R FH e it iR T % 1R 40 b

hngag e e, + 38 5 Ak B HLER ( EOC) R H
333 mmol-L™' KMnO, EALiEM E!"", +3ERE:Y
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itk (MBC) SRHADT AR AN, 1%
WK A ML (POC) S5 Dy RS0 S 4 1 75
W, HEHFEHMEA PR (DOC) H K,SO, ¥l
PEHL, ZTAMIEIASERI 0, AR SCLALT A SlbR £ 358
YE RS R, SR Blair 2520 82 1 A9 7 2R T 5
FEHTR :

BRPEENG B (L) = RGP HLRR & /L 1R
TP LK

fi P26 FE TR EL (LT) = BESh BRI B/ 5% +

SRR 2 1
BRPEFEEL (CPL) = FEdh SRS /2% TR
i 5 i

BREEAS PR 50 (CMI) = CPI x LI x 100
23 HiEaE

K Ml Excel 2016 #E 17X 50 20 4 it , R H
SPSS 19.0 X 3R 2H 73 ik P2 45 BRAR A7 07 22
87 (P<0.05) FIZE i (CRAXSHE CHTE M
2235, X R HEEYEA HLER S5 B HLKIEST Pearson
FHIEMT, SRH] SigmaPlot 14.0 1,

3 ERAH

3.0 FARIERTHIEGNHRESE
Bl 1R N [R) 20 TR 58 MR+ 5 Lk

(SOC) ¥Rl 1 2 TR BE (1) 38 fin i i 25 B A%

(P<0.05), TMiF—1JZWARM - 5EH Lk
SEWEM R, HM > HH > HS > HC., 4 Ffipksr
i, 0~40 cm +J25 0~20 cm +)2 AL H
—3, £ HS fHC MR EXES (P>0.05), H
flbk A 22 53 2 (P <0.05); 20~40 cm )2,
HS 1) SOC & . % KT HC (P<0.05), HM Fl
HH[H LR EZER (P>0.05), fEARLZEMA
AR 2E AR, HM By SOC & & ¥/ ; 0~20
cm )2 HM 9 SOC b 20~40 cm + )2 N RGN
T 40%; 0~20 cm + /2 HM Ay SOC & & Lt HC
WHNT 53%, 20~40 cm )2 HM 1) SOC & &1t
HC 4T 62%, 0~40 cm + /2N HM ) SOC
it HC BRI T 56%.
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2 %M AR HERASMRAY 4 FhisEA Pk

BB+ ZURBE R IR, AR —hR
A R A L (POC ) > 35 EALA DL
ik (EOC ) > 3 f# APl (DOC ) > 3G
ARk (MBC); [Al— 12 AR ARG 2R

30 [CJHC CCOHS EWHH mEHM

;‘-25-
~2 C
8 &gl B
@z £
EE ! A
=22 [ e 4
€z d
= S T
+H
A 5t
0
0~20 20~40 0~40

+ 2R Soil depth/cm
¥ HC: £04E AN T4lidk. HS: ZIHEHBHIAM A TIRASH . HH: 41
Hi+ K TGN TIRASH . HM: ZIHE RS HEN TR RE/INE TR
FRAF LEER B (P<0.05), AHKEFEFRARM 2
SR (P<0.05), T,
Notes: HC:
hystrix+Pinus elliottii mixed forest. HH: Castanopsis hystrix+Michelia

Castanopsis  hystrix pure forest. HS:  Castanopsis

macclurei mixed forest. HM: Castanopsis hystrix+Mytilaria laosensis
mixed forest.Different lowercase letters indicate significant differences in
different soil layers at 0.05 level. Different capital case letters indicate
significant difference among different Forest types at 0.05 level. The same as

below.
B1 FARIHERZIHTEANHRSE
Fig.1 The content of soil organic carbon of different
mixed plantation of Castanopsis hystrix Miq.

% 20~40 cm 1 )2 EOC #1 DOC 4k, HiAth¥ &
J: HM > HH > HS > HC, [A] —#k4r 2K B,
0~20 cm )21 20~40 cm + )21 EOC Z %A
# (P>005), 0~40 cm + 2728 L s R 3
2 : HM Ml HH 2 % KF HC fil HS (P < 0.05),
ANFE ARG 25 AL POCTE A TE 2R A8k 5
0~40 cm 1 )2 1) POC 7 2 A8 fb #a # FL A A AL
20~40 cm 121 DOC ZFfb #a 5K Bk . HS >
HH > HC > HM, H HS 23 KT HAth 3 Fisksr2E
A (P <0.05), 0~40 cm + JZ 1 DOC % ¥ K
HC I /N T H Al 3 Ak 43258 (P <0.05); BR
0~20 cm 1 )2 HS fil HH 1y MBC 2 5% A~ T i %
(P>0.05) 4, AFEMITIEBIE A [F] 42 8] 5
MBC #j258% (P<0.05),
33 AREAHERZTHTIEFEENREGEIBRLG
RS

2 FH: +ES0C 5+HFEEOC, POC, MBC
B LA i & IEAH G (P <0.01), 5 DOC & % 1F
X (P<0.05); +3% EOC 5+ POC. DOC,
MBC £ . F IEA % (P <0.05); +3E POC 5+
¥ DOC LA R E (P>0.05), 5+ 8 MBC
EWEFIEMHL (P<0.01); 13 DOC 5 MBC
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Fig.2 The content of soil active organic carbon in different mixed plantation of Castanopsis hystrix Miq.

®2 ARLERZMHTEFREFNHRSAVRNEXE
Table 2 The relationship between soil active organic
carbon and soil organic carbon of different mixed
plantation of Castanopsis hystrix Miq.

4% Index socC EOC POC DOC MBC
socC 1
EOC 0.722 1
POC 0.951"  0.625 1
DOC 0.603" 0.609"  0.498 1
MBC 0.934™ 0.588" 0.875™ 0.734™ 1

T * RN E AR (P < 0.05) TR EH (P <0.01)
Notes: * means significant correlation at 0.05 level, and * * means
extremely significant correlation at 0.01 level.

K3 AELHERTHRRES

R EIEMAX (P<0.01),
34 AEDERZTHBRESERHNTL

LI HC I3RS, XA 3 FhLr TR 2tk
(ARG S B (CMIT) AT, 255 (£3)
T SXTIEAHLL, 4 PR AR BTG EE (L),
Wk PEFE %L (CPI) Rk R4 FRF5 %L (CMI) 7E 0~
20cm +JZHNYEH K. HM > HH > HS >HC, H
L AR RAIR) LEZRARE (P>0.05),
HS 1 HC [0 CPI %A RE (P>0.05), Hilh
AT 2 F W% (P <0.05), HM Ml HH ) CPI
Iy HC 38 AN T 53% 1 29%, HM [l CMI i 3%
KTHA 3 FbksYy, e HC HINT 60.59%; 7F 20~

HiEHTL

Table 3 The changes of carbon management index in different mixed plantation of Castanopsis hystrix Miq.

0~20 cm +JZ

20~40 cm )2

0~40 cm +)Z

Y Soil layer Soil layer Soil layer
Forest type
L CPI CcMI L CPI CMI IL CPI CMI
HC 0.25a 1.00 a 100.00 a 0.53 a 1.00 a 100.00 a 0.34a 1.00 a 100.00 a
HS 0.26 a 1.06 a 11437 a 0.32b 1.25b 7423 b 029a 1.13a 95.04 a
HH 0.27 a 1.29b 138.19a 0.37 ab 149 ¢ 107.18 a 0.31a 1.37b 124.41 ab
HM 0.27 a 1.53¢ 160.59 b 0.38 ab 1.63 ¢ 116.88 a 0.3la 1.57 ¢ 140.20 b
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40 cm )2 N HC 1Y LA KT IH A 3 FiAksr, H
HS & #/NF HC (P <0.05), HM Hl HH Y CPI
K FHA 2 Fhbk sy, HS W CMI B3 /N3
i 3FPARST, b HMBER T 36.49%, b HC R %
T 25.77%; T 0~40 cm -2 N, 4 Fipkr2E Al
LEESAREME (P>0.05), HM I CPIFl CMI
i 2 KFXF HS #1 HC (P <0.05), SHC AL,
A E T 57.00% F1 40.20%.
4 itk
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3 FPLTAEIR SRR SOC &b 12 R B AR
ML, 5470 5 TR SR - 5% 4 1 AR
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F1HH /9 & iR A2 A U SOC & it i 2% K T HS
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) SOC & it i 35 K FHAWAR ST . Hp SOC &
2 S R AR Y 0 1R N 0 i DR SR TR R
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MAERRG R RERIN N . K IIRELIAR > K EHE4l
MR> LD HELAR > T B AR Al AR > Bk R gk, H
o, SRSl AR IR G B AL T KT, HoKR S HESE
MR, LLHEAIAR . T ARSI R S AR LAk 456
ML it 22 /N, ARBFsErh, 3 SOC & &
TR LTHEN TRAHESSR > 2N TAHRRRASH > 21
HE N TZlR, 10T R R M DX 2T HEVR AR, T
SELTAE N TR SR EA F00 1Y) + S h 5 £ fg
42 AEOHERZHTEFREENRSETHEST
T HEE A LR FZORIE TR Y i . I
BHLBUK AR . FPIHR R DL R P R AR
Py AR R R, WA REEN

4.1
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[ 20 20 TG A MLBR BE 2 1 J2 R B B34 Iz s 2D
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SHARE A, %4512 - am A L
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Mo ZEmigee TR AR, Miisgme 1T+
i SOC W&, i SOC & & iy ke 7 i
A PR EEEY, BIIAFSE R, HM A HH (1
MR AR . AR, @S Emt
e YRR . A RS T HS A1 HCP, 4 F
AN A AT 1 2 Ak R 4 5 i AT 9 S AR — 2,
RWIAFEMS NAED T . T3R5 o M)
R 1Y 22 53 B R D) A - A W R AN ]
AT R T 305 M BB 7%

TEE #1389, 333 mmol-L' KMnO, &
AT BOC 1B AT LAAE A 4 5835 M A LAk — MR
TP 48 AREY, B Vieira 2559 48 1, %48 FRTE
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EOC 5 SOC B HA 3 M A7 HLAR AP 12 $ 3 sl . 3%
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SOC % . 2 1F AH ¢ HAH ¢ R4k 0951, KF
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FHAb 3 Pk, AT DOC A&7
A F B, HR T RE R AT TR SR AR K
MO 2%, DOC AR . B T s, M
SEMSY )2 13 DOC & i i T H Al Ay, HHE
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The Change of Soil Carbon Stabilization and Carbon Management
Index in Different Mixed Plantations of Castanopsis hystrix
in Subtropical Area of South China

WANG Ren—jie', JIANG Yi', WANG Yongl, LIU Ting—wei',
TANG Jing-ri?, LIU Xiong-sheng', HUANG Rong-lin'
(1. Guangxi Zhuang Autonomous Region Forestry Research Institute, Nanning 530002, Guangxi, China; 2. College of Life Science and
Technology, Central South University of Forestry and Technology, Changsha 410004, Hu'nan, China)

Abstract: [Objective] To study the soil organic carbon pool of different plantations of Castanopsis hystrix mixed
forest and its stability in order to provide reference for the evaluation of carbon balance process and the selection of
mixed models of C. Aystrix mixed plantations in subtropics of south China. [Method] The C. hystrix pure forest
(HC), C. hystrix + Pinus elliottii mixed forest (HS), C. hystrix + Michelia macclurei mixed forest (HH), C. hystrix +
Mytilaria laosensis mixed forest (HM) were used as trial objects in this study, and the changes of soil organic carbon
(SOC), easily oxidizable carbon (EOC), particle organic carbon (POC), dissolved organic carbon (DOC), microbial
biomass carbon (MBC)and carbon pool management index (CMI) of different mixed plantations were analyzed.
[Result] The contents of SOC, EOC, POC, DOC, and MBC decreased with the increase of soil depth in the four
kinds of mixed plantations. SOC had a significant positive correlation with EOC, POC, and MBC (P<0.01), and the
correlation coefficient between SOC and POC was the largest. The order of SOC content was HM>HH> HS>HC
among different stands, and the change of 0-20 cm soil layer was consistent with that of the whole stand (0-40 cm soil
layer). The change of CMI in 20-40 cm soil layer was consistent with that of the whole stand, and the order was
HM>HH>HC>HS. [Conclusion] The contents of SOC, EOC, POC, DOC and MBC are mainly affected by the sur-
face soil, CMI is mainly affected by the subsoil, and the POC content is most closely related with SOC in the four
mixed plantations. The C. hystrix broadleaved mixed forests can improve soil fertility and soil quality, and the
broadleaved mixed model of HM has the highest soil carbon pool quality, with the increase of organic carbon and ac-
tivated carbon, it also contributes to the accumulation of inert carbon and the stability of carbon pool.

Keywords: south subtropical forests of China; the mixed plantations of Castanopsis hystrix Miq.; labile organic

carbon; soil carbon stabilization; carbon management index
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