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Abstract: The focus has been on afforestation and re-afforestation as new methods for improving carbon sequestration, by
optimizing the mode of afforestation and adjusting the forest tree species composition. Carbon content and storage of different
components, including tree, shrub, herb, litter, and soil layers and their allocations of a 26—year—old Castanopsis hystrix
(PCH) , Cunninghamia lanceolata (PCL) , and mixed C. hystrix X C. lanceolata (MCC) stands in subtropical China were
studied using quadrat sampling combined with biomass measurements. The results showed that the average carbon content of

different organs in C. lanceolata and C. hystrix were 492.1—545.7 g/kg and 486.7—524.1 g/kg, respectively. Significant
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differences were found among different organs in the same tree species( P<0.05). The average carbon content of C. hystrix
(539.3 g/kg) was higher than C. lanceolata. Carbon content of the ground cover was PCH > MCC > PCL. Soil content in
0—100 cm showed significant differences among the three stands, which was ranked as PCL > MCC > PCH( P<0.05). The
carbon storage in the total ecosystem was ranked as PCL(169.49 t/hm”)> MCC (141.18 t/hm’*) > PCH (129.20 t/hm’.
Significant differences were found among different components in the same stand, and among different stands of the same
components ( P<0.05). Afforestation significantly affected the carbon storage and allocation in plantations, and the mixed
stand benefited from increased carbon biomass and soil carbon for C. hystrix; while monoculture stand benefited from the
biomass and soil carbon for C. lanceolata Therefore, we should select the afforestation mode based on the carbon
acumination characteristics of tree species regarding carbon sequestration forests, because mixed stands do not always fix

more carbon compared with pure forests.

Key Words: Subtropical China; Castanopsis hysirix; Cunninghamia lanceolata ; Pure forest; Mixed forest; Carbon storage
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WS 2.4 P B, 745 8.8 PaCO, ™ . AT (B2 25 FR R0 3 BB AR €O, IH5 ER I
V2R A BR A AE AL 5 TR AT AAEFE 1 o 1T, S ARR P AR Sy — R B £ R, O
PR GRS N TR ER ORI [ 2 CO, B 2% 4 BR AR AR IR 257 I & 143 B ELVE T, IR 51k
MY Z K . T SRR R 208 1 7 A8 52 A R AR AR AR, 35 B0 AN [ 3 AR = A N b [Tk
T1 5 A RA RN URRRA A IEAL

BT 4R T8 2 E O R AN [RI AR B A ) 28 BN AR Bl 5 e B i B s (] o A A% Jmy AT 1
PRABIFZE %) R N TARBR I Sk I 2 PR (0 18 o s 94 22200 R 3 285 B R 3 I F4) 552 W 1) B 5245 1
LS VAT PITASIR] , 7 W07 555 A 1 Tt A N TOMRBARIE kbR A4 1y 6 i e om0 7 e 1 R 45 A% 6 R P A T
BRI e AR SE A5 T AR A S5 I8  IAR h FEAS N TbR B B AR 1 18 T s/ 3 S 5y R AR B T
HRERIBIT M T B DTRR I SE ARt AT 7 X AN ) 3 AR i) N AR A W i R i AT T 0P, R R i
AR O N ARG 1A 8 5 ), AR S TR AR b T e i R 22 5 (HA )2 O F e A5t 1Y
S8 A—E P He Fl Wang 55 N HUWFFE N L0 HE X FE AR SS bR + SRR I 5t 5 T 5 R AR Ll bR i1, i
STHELIAR 2 TAA] A Y45 N R RIF ST % 390 74 e M Sl PR AR 25 3R BRI ik v G R ME 2D TR S AR el kT
UL, FEARASE O AT ARBRIE i ) 58 38 257 A SERE RS20 TS AR 25 RN e e, A 0 — BT b 22

ZTHE ( Castanopsis hystrix ) FIFZA ( Cunninghamia lanceolata ) #BF2=F% FE FE MV HAHT M X 3= B pRob R 206
BAEZH X R FERAEA I PP 2 Hoh | S0 20 A0 76 AR i [X B2 5t & i A o, S AR TR
Ert N TARE D BAR A B 0 & R R 2 — 7 BT, O 23 0 R R AR L0 HE T AR LA S 204 5
I AN TR AR I b AT 75 20 2 (ER LD Slbk B HL 5 A2 AR TR S8 AR T ik 1) LU e 5 T i, AR
X T S ARHT P AR BE AR AKX 26 4F AR LLHE A2 ARSI S H: 3 IR AR A 35 R GERR I i b H A3 AR
HEAT T HOBIESE , B AR HE— 20 P I AR O N AR T BE ) 5 8 a5, Sy IXSRE R 234l TR AR
B RGERIE Kb V- P (A B A SRS | BRI AR 078 R TR AT R4 208 SR IR 7 1 BB 1 5

1 HRMXEHARTE

1.1 W5 XA AL
WSS XA T PE AR RE T P E RO B2 i 58 Be s Mol SE 86 0y (106°39750"—106°59730” E,21°57'47"—
22°19'27" N) , J@ B W3y 25 KU DI 1 P a8, S vy b Zemib 2, TR 1 A2 (10 — M4 3 4y
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N4 — 9 A RE) RIS 439. 61 kJ - em™ - ™' 4F H RIS 1218—1620 h, 513 19.5—21.
0 °C, i g I 40.3°C, AR IR - 1.5 °C, =10 “CHUR 6000—7600 °C., 4FFF/K it 1400 mm , A% 80%—
84% ; MR LR IL FeBE 0 3, MR 400—650 m, iy P - HEoh fE 1 4 e 7 A L L 21 8, 2 )R BE7E 100
em LA b

PSR T 1987 47 4 F i TLHESEAR (PCH) A2 AIMR (PCL) FIZLHEx R AR ZE AR (MCC, LA T fif
PRIESSHR) IBFTERT G A 24 4F |3 TR OB X2 0 26 4F  HARZAE S RAL (Pinus massoniana) N THKE £k
RIS, HCREE B A TR, MY AR AT LI E 2 W, B 2ARMT, HRR S H e, &
WIHE 25 FE 1R 2000 HR/hm® TRACHRATIRITR AE IR AC LU LLHE AZAR = 121, P84 45, 204 SRR I 500
TR, PRAMAR P BE i (EAR ST AR MR 2, DR BR 3 BE /N o ABLIMOR AR AT OR , AR R B /L, WE 2 5
JER 5% s HCHIRAEHR , 551 R 25% K2 AR AR B Ok BR %% B S5 R (ERI PAT 88 fie /), T AV i B8 e R, 368 55%
PR R A Z14E U (Psychotria rubra) (RYPM: ( Pavetta hongkongensis ) TREE T~ ( Embelia laeta) &
446 ( Mussaenda pubuscens) 5 ASAEY) L B MR 26 BR (Adiantum flabellulatum ) F12- 1 ( Pteris semipinnata )
H T BTN,

2013 4£ 9 H 75 3 bRy RO 50 ) AR T AR/ 1 DI #2305 457 73 S| B LI B 4 1> 20 mx
20 m FEHL, FETT 12 AR, XS RESRE TS N A R AT R RS R PR A AR B R SR AR, AR HEAS R B L

x1,
F1 3WAIHKHER
Table 1 Situation of three plantations
! — A U R radics 42 e
- WRAR ey g o MBE MR E mE WE R
Forest type Location Soil type Slope/(°)  Elevation/m Micro Slope Canopy Density/ bBH/ Tree
) (lat,long) ’ o relief aspect density (trees/hm?) cm height/m
22°2'58"N 1 X
FaK: % PCH ! . 31.4+2.7 274+24 W 28 0.95 1716.7£194.2  11.6+0.6  10.9+0.8
THESI PC 106°S340"E o1 + + LRk A1IF:) [2)13 9 +19 9+
22°3'41"N 1
2N ’ o 34.1x1. + . 7£450. KEIR 2+,
KA PCL 0675208 LT 4.1x1.8 24821 Tl Y 0.85  2341.744502 14.3+12 17.2+1.5
LI
RACHK C.hystrix ~ 22°3'14"N (s 937.5£197.5 12.1+1.4 12.6x1.8
' ’ ] ke 32.7+2.1 241+18 1§ 0.90 o o b
McCC A 106°53'58"E % * * i ks 1045.8+220.8  13.0+2.7 14.3+1.8

C.lanceolata

PCH . ZLHEAAR Castanopsis hystrin; PCL: A2 AKREEMK Cunninghamia lanceolata; MCC - IRZEHK mixed C. hystrix X C. lanceolata

1.2 W55k
1.2.1  MRORTEA S A i I

HRIERE DT B ARKE N 45 He 25 ATEIZHIX HEST A 21 #E A Wy R Al S T e A 2 B AR 2 e
VKA NAE 0 X ST A B R AG RE T EARBA E AE™ |
1.2.2  BRTF AR AL Pyt R0 75 P IR 7 2 1 I 2

TEREAS 20 mx20 m FEDT 9 FRAFAEIE AT S8 5 1 2 mx2 m METFTS S 1 mx1 m /PMEJT,IE 5% 2 mx2
m /INEET T A R AS R ) (0 285 ISR FH < R D7 ISR ™ 43 530 D0 2 VEE AR J2 R R 7S 22 b R 35 43 2B i
FE 1 mx1 m /NREF ARG 000 4 53 4 5 0 DRV W e E [R) B, A% 4 0 it s Il SE B =R A 65 °C
MTZEEE R TE,
1.2.3  FEY A SRR i AR AR

FEFR AR AR RUFIARS bk 4 26 Wy it 8 A (4 (R B 20 IR AR LU RS RN R (1, B2, s, I FIAR, )
K2 EAKZFIRAEY)ZRE 5 4 0, 286 Wi a0 5 LA i & 2 i 5

FEREAS 20 mx20 m FEJ7 Y AL TR AR A2 B0 S A 38 1A, #5288 0—10 ¢m . 10—30 ¢m ,30—50 cm FlI
50—100 cm $f THESM N 4 A 200 FIRAE 1 IERE S 400 g 54T, A5 B9 [R))2 HAEBUR-ARE . BeRE s [l 52
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5% H AR T R B R 0, FH T LB A i e o RIS, AR & 100em’ (3R TTEORE | LA T35 K% A0 +
A AN E
1.2.4 e s et i 15

HE A0 - R i 34 R FH B TR A — /K B IR I e A LA % 2, ALY 6 = A7 BB &t x B [T FR AR
Yrit, T i = SIS Ex D IEA EX IR,
1.3 Hdab

K SPSS 13.0 xS B T g it dr , 7 22 i i 7 B E MR R («=0.05) o SR A Excel2007 F1 PS
BAFER,

2 EHRE5S

2.1 AFENTAHERRGASH kS 5
211 FEARBEmRE &

26 AR LT HERIRS R4S 08 B I 5 1 00 WITE 492.1—545.7 o/kg F1486.7—524.1 g/kg ZIAI( W3 2) . &M
M2 B A R R TR 1 22 (BBl 5 2 T AN TR] , BRET A BT A DA A A B it 2 [ 22 52 A8 i 3500 g
2w BRI BAEAE B35 25 5 (P<0.05) o ANIRIRE B A% 2% B Btk 7% k2 AR IDUS AR AN A [R] , ZE4EAS [F] 4 B B 7 2t 11
HESUW Ry A B2 > AT > it > SR > AR AZ A B2 > Bt > 1 > B > B . R [RIRE R B AR
[ 2 BB 7 LA A 35 25 57 (W BRAD) (P <0.05) , WEEAK 7,26 -4 20 HE4S 28 B I & s 1 i T
AR,

#2 FAMNMEEEHEE

Table 2 Carbon content of different organs in different tree species ( g/kg, Mean+SD)

B F Tree species T Stem K¢ Bark A% Branch I Leaf R Root 44 Average
L4k C. hystrix 531.4+14.2Ba 545.7+ 21.4Aa 512.8+20.4Ca 524.7+15.6 Ba 492.1+16.7Da 521.3+17.7a
KK C.lanceolata 502.4+23.4Bb 524.1£13.6Ab 491.6+17.4Cb 518.5+£25.3Aa 486.7+19.7Db 504.7+ 19.3b

()7 HR A o) R R R AR R R AN [ 8 22 5 3, )8 o AR [ /N 5 R s A ) i B S [ Rl ) 22 57 .35 (P <0.05)

2.1.2 T B S

X AN R AR 3 i 2 B4 A TR 2L sk 7 2 0 00 235 2R S s, AS TR ) 21 93l 75 B T 22 5, SR M 21
ik > TR > FZARGEMR, Jr 2250 Hr i SR 3R I R [RIPR A3 (B R )2 | A 22 b 138 43 RN 8 9 0 00 oK 43 il o
e B B 22 S IR E VKT (P <0.05) 33 B N TARMRT Mol 4 45 12 U 49 B 1 LR Y5 W 2 v HER 2 TR,
B JR I WE A2 A AR J2 b L5040 1 i 24 v M T B 40, AR o0k R T4 e 1 i v TR R R B i
213 HHEERSE

A 3 A%, 3 AR A IR AR LSRR (0—10 em) 5, 76 9.18—12.19 g/keg Z[0], BEH 2R
FERBEIN, 80 & i B FEAIR (P<0.05) s FRA3 18] 38R 5 2 A2 AN [R) 2 8RB R/NIF A AR TR ,0—10 em
F110—30 em 12 K2 RS ANE S M & it 34 ik 25 = T 20 EZlAK, T 30—50 em F1 50—100 em )2 H7,
WS K/ NIUF M ARG > 204 ipR STRASHR, (AT K2 R A ORI S AR ) i &5 e AEAE B B 22 5 (P <
0.05) .

AR TRI R E A = J2 v, S [RRR 2 22 ) ) - 185 75 8 AN TR, 0—100 em B M6k 8 4 DUAZ R Sl bk i
RIS ARIE IR, LA SRR - 0 1% S B 1K, Z0AHE SR 5 A2 AR Glip ] - B Y ik & i 22 7 3% (P <0.05) , K2 KR4l
MK 0—100 em +HE V345 et FL LT HESMRES 1 31.3% , 214 xAZ AR TR AS K - 3587 20 & 1 5 42 R Sl bR R 21 4
itk Io R EZE ST (P > 0.05)

2.2 AFENTMAER RS M i i S H 5Bl
221 FeAREMRNE MR
T Wy i I 5 24 LAAZ AR SRR K TR SR E IR 2T dlidk i/ N (L3R 4) o SR 4 FTLUE Y, 214k
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A2 ARTRAE ARG A R 5 43 B A2 AR 4li ARk i 87.68% 1 89.84% , HI- 4T HEATARAY 1.09 F1 1.08, 1%, W]
L XFLLHENT S, SRS &R A R T IAR Y m A K AR R A R MRS, & aibk g
T AR A W i A R 8 (A 388

£3 HTEHEAEVRIERSE

Table 3 Carbon content of understory vegetation, litter and soil component ( g/kg)

JZIK Layers 24} Components LT HEZIK PCH FZARSIH PCL TRASHR MCC
TEAJZ Shrub layer M B4 519.24+13.66a 497.74x15.12¢ 506.21+9.44b
Ho A 488.27£12.17a 458.19+10.37¢ 468.84+8.18b
3 503.76+10.43a 477.97+22.20c 487.53+19.81b
FAJZ Herb layer b FB 5 458.28+7.74a 437.88+11.42b 441.72+8.43b
T ER A 425.17+8.13a 398.78+9.38h 392.75+7.58b
-4 441.73£10.32a 418.33+5.79b 417.24+10.47h
JHI%Y) Litter layer ARG fidt 532.18+17.98a 501.39+3.74¢ 517.13+10.43b
i 474.23+21.35a 389.43+12.28¢ 437.64+6.78b
-3 503.21+17.43a 445.41+19.77¢ 477.39+12.63b
+IZ Soil layer 0—10cm 9.18+2.54b 11.06+3.17a 12.19£3.22a
10—30cm 4.79+1.47b 8.44+2.01a 7.66+2.18a
30—50cm 4.86+1.44ab 5.80+2.24a 4.34+1.19bc
50—100cm 3.91+1.31ab 4.55+1.16a 3.31£0.74bc
RS 3] 5.68+2.37hc 7.46+2.90a 6.87+4.00ab

PCH : £ZL#E4liMK Castanopsis hystrix; PCL: A2 KM Cunninghamia lanceolata; MCC. ; {&3CHK mixed C. hystrix x C. lanceolata " [F] ; [Rl—17 A [F]
BEFIR AR B A3 B 2 i 25 5 3 (P <0.05)

LT 0T LR SRR £ B A 0 B Y A T A J2 1) 43 B 35 AR+ 8 757 (59.9%—63.1% il 60.
19%—64.3% ) , BT A9 AR 576 3 FbRs: TR i 3 BLWUT Sy - 2THELEAR (63.1, 64.3) > TRAZH(61.8, 62.5)
> FZAREIAR(59.9, 60.1) ; BMK L F A FIAR A8 48 B 12 TR A2 BRI 5 19 20 B3 AS 6], AZ AR Glibk hy . 4% 1 >
PIAR > BAE > BB > B0 s ZDHESEARRTR S MO T > B > W > Bk > Pk 20 RTAZ R B TR S
MR TR ARAETRAZE H RS BC , W60 T W 52 AR 43 i, {H. 25 57 R 18 35 (P>0.05)

160 [ 80 r
O HEAHPCH .

140 | m BARLKPCL 2 o 0+ b
~ o R AMCC b g
£ 120 ¢ S 60 ¢
= ~
= 100 $ S0t
E 80fc b E 40 t
a =]
g 60 8 30 ¢
# 40 | B 20t

aga él agaa
% 10 L
0
=

B 1 AE#HSFTFREEYEFGRIE 5B
Fig.1 Biomass,carbon storage and the allocation of tree layer in different stands
AR INE FE A R TR AN IR FH R A 0 A= i, B 1 25 57 0. 35 s PCHL L HE 4 AR Castanopsis hystrix ; PCL: A2 AR 4K Cunninghamia lanceolata s

MCC : {2k mixed C. hystrix X C. lanceolata

2.2.2 MR HLBEIRR I K H e
AT Mg Myt i FEHE AR AR Z R )ZE =20, N 5 AT, 3 Fhobk g s gl 4 e I e 2%
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/N TE 1.48 — 8.56 t/hm* Z [8] , AN[RIBRSY[BIAH R L A3 Bt 8 A7 A B 3 25 5% (P<0.05) ,HEAR R WA 2 MR 75
P Z R 5 K NUF 340 AZARER > TR > £LHELlMK,

HH RIS AN TR 20 A3t I St 43 B -t A 25 57, 3 IR AN 1R 2 U e I 15 43 BC I3 320 - ER 2 > A %
Y > AR, TERERZFIRAJZ b b3 53 Rk I 8 38 T MR &850 5 B I8 W 2 vh | oK o3 fide 1 1 9% o e
i E S TR R 2 R VR P h I R Y 2.5—3.1 %,

2.2.3 IR KA

M AR )2 R B 1 T S4B 2 TR B RS I A, AR Al e 4 - 48tk B B 2 R B A AR
fb—3k, BRI FEAERTE 0—30 om (IR )2, LLHEAEM 2 AR SRR SR 0—30 em L BRI 24051 5
0—100 cm T HERRITT Y 36.6% ,43.9% F11 49.1% ( L% 4) ,

MFE 4 T LAE AN FAR S E] SR 22 53 3 ,0—100 em SRR LIRS K alibk i i, IR A bk
WK LLAEAR AR . 230 LU S SR S R AR D0 - R I 2 25 S 35936 1 35K 7 (P < 0.05)

2.3 NTHAES RGN 5 &AL

LTHEAIAR ARSI RITR SE MR AE S R Gl B 43l 129.20,169.49, F1 141.18 t/hm” , RIS AR
L T LA R T A AR AR, H 22 53 W3 (P<0.05) . IRASHRERIE 7 S s T 20k libk 9.3% , 2R T42
ARG 20.1% , LUHESEAR 2 AR SRR SE MR A 28 R GE A Bl e I 1 *éj‘ja']j:l 53.83, 71.62 il 61.34 t/hm’,
FEAR G IAAT S R AR Y ik, o 25 i TR Al , ot 28 3 IR AR (R 4)

R4 ZHAIRESRGEVE BIERESH

Table 4 biomass, carbon storage and spatial allocation in the three plantation ecosystems/ (t/hm?)

Bk i LLHEAik PCH KAtk PCL R3Sk MCC
Layer Component AWyt 41888 AWy Tt it AWy Tl ik
Biomass Carbon storage Biomass Carbon storage Biomass Carbon storage
T AKJZ Tree layer Hb 1A 76.43 40.61 103.01 51.97 86.91 45.20
H Y 23.84 11.74 22.79 11.09 23.36 11.45
/Nt 100.3 52.35 125.8 63.06 110.3 56.65
FEAJZ Shrub layer Hb_F 4y 1.24 0.64 8.44 4.20 5.02 2.54
H RS 0.18 0.09 2.31 1.06 0.73 0.34
/Nt 1.42 0.73 10.75 5.26 5.75 2.88
HAJZ Herb layer Hb -4y 0.11 0.05 1.44 0.63 0.27 0.12
R ER Sy 0.08 0.03 0.96 0.38 0.19 0.08
/Nt 0.19 0.08 2.40 1.01 0.46 0.19
TRV Litter layer Kot 0.92 0.49 3.45 1.73 2.23 1.15
Ry 0.37 0.18 1.42 0.55 1.04 0.46
/N 1.29 0.67 4.87 2.28 3.28 1.61
+3E2 Soil layer 0—10 cm 12.50 16.26 14.66
10—30 cm 15.09 26.74 24.56
30—50 ¢m 15.53 18.45 14.27
50—100 cm 32.25 36.42 26.36
/Nt 75.37 97.88 79.84
it 103.17 129.20 143.81 169.49 119.75 141.18

3R 4 ATLE IR Z 32 Ao R, 38 5 N TR A S R Gk I 1Y 94.9%—98.8%
DAL MEAR)ZE EA Z R VE YR AR S 1.2%—5.1% , #5208 76 A 25 2R 40 1 19 43 e It
R 2 (56.5%—58.3%) > FvARJZ (37.2%—40.5%) > WIEWIZ (1.1%—5.0%) > #EAK)Z (0.6%—3.
1%) > BA)ZE(0.1%—0.6%) . AN[FEFRS AR L S0l s A A S R G5 LA i 22 5%, ﬁ*?ﬁﬁzﬂ@f&k*%
el Ay e B K/ NI R LT HE AR (40.5% ) > TRASHR(40.1% ) > K2 KSR (37.2% ) , - SRR Y4 (9 43 T I
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LTAEAIR (58.3% ) > K2 AKRAM(57.7%) > 1RSI (56.5%)
3 #Zit5itie

26 A LT HEFIAZ AR A 28 BB A B B 2B 43 51 R 521.3 g/kg 1 504.7 g/kg, & T W4 26 4E 4R i A (493.
1 o/kg) IS 28 4EATAZ(491.9 g/kg) 0 A T [ bl F AU A Xm0 5 i (0.5 g/kg) KARHE 32 A~k Fh
(RS- 4900 5 ik (444.0—494.5 g/kg) ) AT UL RIVEAE [ — M IX, AR AS S8 I 15 /N R b A [ T A7 A 22
5o T30 AR AR A AS [ 48 B Bk S i 25 5 B (P<0.05) , AN R il 2 8], 2445 B i3 2 A HES U o AR
AT O WA R I TR AR 2% B B it () R R 22— | i v AR S b A B 1 A BRI AR OG

FELZ R LU & i P B 2 S TR R R I, A2 AR SR T AR 2 A W i v R 2T R 4lbK 25.4%
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