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(1. B R2EESTIRE, K 41000452, RSN HERER TRERE, KD 410004;
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RE SHR SR 5 FBPHEMR P RMA S R GRS B o it S HZS B 5 f R IEHEAT TSR . S5 RFRH : EEE MR
IS RRAS A AL R B &K AR REARRSE BE IR 43 54 0. 5296 0. 5188.,0. 5178.,0. 5376 ,0. 5355 gC/g, W #pH]
[F]—%5 B B P8 BEHE R 0 T > REHAR > it > Rkl > #5255 PR #d pRE X o I8 s ) 12 TR ) 2 Bk 2 B 43 Al A
F 0. 4380—0. 5380gC/g.0. 5060—0. 5200gC/g 2 [A] , T2 (0 — 60 cm, F[F) F¥4 PR A F 0. 00786—0. 01485 gC/g =
6] ; B BB 3a J5 , AR B &K x ZLAEARTER R L3R x 2R B SRR AL < HRNE ST AR AR 138 E A DLk 25 FE L R
HEH A BIRE T 53.57% \39.19% 38.57% 24.82% , M D BAMMKIL T FE T 18.72% , MOARARFZRE FHBRIEEA F 5&8%
B YR AIE i, B —& AR R 4 B ep, DAREE x AARNB SRS 28 B BRI B K, 0 1.219 tC/hm” 413 x R B4
SRS/ AR 0. 199 tC/hm’ , 3 LA FIRBRIC B BK , G HAR ERIC RN 57.50% L b, 5 FEHHE AR K Z AT
ERRGT, HEERI 2R, K 74.518—119. 312 1C/hm? , 15 96. 180% L) |, #4E )2 JE K , 7E 0. 633—2. 960tC/hm* 2 [d] , {1
i 0. 642% —3. 820% , FEHLGEYIZ F /Do BB  BAR ALTE x AR ZEAR R B F 5 x A ARERISMH S x FEFE
R SRR BRI T 19.477.27.722.41. 643 26. 821 tC/hm® , EMM TFRET 1. 675 tC/hm’,
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Carbon density, storage and spatial distribution under different ‘ Grain for

Green’ patterns in Huitong, Hunan Province

TIAN Dalun'*** | YIN Ganggiang'*,FANG Xi'** ,XIANG Wenhua'*?, YAN Wende'*"*
1 Research Section of Ecology, Ceniral South University of Foresiry and Technology, Changsha 410004, China

2 State Key Laboratory of Ecological Applied technology in Forest Area of South China, Changsha 410004, China

3 National Field Station for Scientific Observation and Experiment, Huitong 418307, China

4 State Forestry Administration, Beijing 100714, China

Abstract; Carbon density, storage and spatial distribution in young stands within five afforestation patterns following the
¢ Grain for Green’ program ( GGP, i.e., conversion of farmland to florets) were investigated in Huitong County, Hunan
Province. The five afforestation patterns included Pinus massoniana pure forests, Cinnamomum camphora pure forests,
Michelia chapensis and Manglietia insignis mixed forests, Elaeocarpus sylvestris and Michelia chapensis mixed forests, and
Elaeocarpus sylvestris and Cinnamomum camphora mixed forests. The results showed that the mean carbon densities of all
organs were 0. 5296, 0. 5188, 0.5178, 0.5376, and 0. 5355 gC/g for the tree species Pinus massoniana, Cinnamomum
camphora , Elaeocarpus sylvestris, Michelia chapensis, and Manglietia insignis, respectively. The average carbon densities
in different organs of the five tree species ranked in the order as: trunk > root > leaf > branch > bark. Carbon densities
ranged from 0. 4380 to 0.5380gC/g, 0.5060 to0.5200gC/g and 0. 00786 to 0.01485 gC/g in living-understory layer,

litterfall layer and soil layer (0 —60 cm depth) , respectively within the five afforestation patterns. Three years later after
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the conversion of farmland to forests, soil organic carbon density was increased 53.6% , 39.2% , 38.6% , and 24. 8% in
Michelia chapensis and Manglietia insignis mixed forests, Elaeocarpus sylvestris and Michelia chapensis mixed forests,
Elaeocarpus sylvestris and Cinnamomum camphora mixed forests and Cinnamomum camphora forests, but decreased 18. 7%
in Pinus massoniana forest when compared with pre-converted farmland. Carbon storage in different organs was positively
related to the biomass of these respective organs. It was found that Elaeocarpus sylvestris and Cinnamomum camphora mixed
forest had the highest carbon stocks in the tree biomass pools (1.22 tC/hm’), while Elaeocarpus sylvestris and Michelia
chapensis mixed forest had the lowest value (0.20 tC/hm’). Trunk and root stored more carbon than other organs, and the
two organs accounted for 57. 5% of the total carbon storage in all tree organs. At the early stage of the five forested
ecosystems, the soil layer (0 — 60 cm) had the largest carbon storage, ranging from 74. 52 t0119. 31 tC/hm’, and
accounted for more than 96.2% of the total carbon storage in the ecosystems. Carbon storage in the plant layer ranged from
0. 63 t02.96 tC/hm’, which accounted for 0. 64 to 3.8% of the total carbon storage of the ecosystems. The litterfall layer
had the smallest proportion of the carbon storage within the ecosystems. After conversion of farmland to forestland, the
carbon storage was increased 19.48, 27.72, 41.64, 26.82 tC/hm’ in Cinnamomum camphora pure forests, Cinnamomum
camphora and Elaeocarpus sylvesiris mixed forests, Michelia chapensis and Manglietia insignis mixed forests, Elaeocarpus
sylvestris and Michelia chapensis mixed forests, respectively, but decreased 1.68 tC/hm’ in Pinus massoniana pure forests. .
Our results indicated that ‘ Grain for Green’ program, especially in the patterns of farmland to mixed forests, had great

potential to enhance carbon sequestration in terrestrial ecosystems of southern China.

Key Words: Huitong County of Hunan Province; °Grain for Green’ program; Carbon density; Carbon storage

H T EHRIPREBSARE EFHEE WS 2R SURAR R, B PRtk 2 IEAE R 2 W8 2Rt —
R, BE A BoR B , $R BR TR A FIRICR , R E SR HE R R IR , B E I AR 5
HE YRR & CO, P RS PIRESIRE . BARE— BRI E KRIE, B4 HBIBChaE . oF
LR L X ph T AR IR R A K AR A BB 5 0. TPgCt o Robk BRI 55 st R % 2 Mo L
AR BRARAR I —Fh R 5, B RN BRI — I E B . BAREAR TR ETE 1998
AT B — T B AE R R AR SR DK LIRS A SR, 2 NS SRS R R E RS, AR
PR B AR 2 S, B B 52 U5 (B HE R AR ALK 5 3328 J7 hm™t) 32— MRS K 1 - b ) R A Ak 5
B, K-S RS R G, BFR AR B 8 123 (8] 4 A K8 Bl TR Al 55 v B ZR AR e T B ) B
AL, % T IEF AR HHE MO — LB SRR B A EE R L. B LERHHEK( TR) Lk,
E N 222 B 0 IR E BB BRE MBI AR B MBI E K TR I YL & AL S A S E T T R
TAHEMBFFE S o (BA KR —Ebki A FRESFE MR T S RGBS B I 5 B HL 25 6] 43 A R iE
FRARAB TR >, B A S/ L2 A A U AR T )R BB R AR AR AR AR S R
Gl R 52 BT TR . I, AR SO R 2 [RRBHA AR TR Hh [F]— & AR A [R] 7 AR X AR
PR 2 BT EA B B BRI S LS [B] 4 AR RRAE R AT LU ST, B EE MR E ) 2 2R BN E S R G-l
AR AE A PEA R LS REBR | [R]B g 3R E IR A ARBOR 63T R LR K38 .

1 X HER

BRI X AL T HrE A S RE W, HAL = 55 R R 2R g 1L K PG R &8, 38 A7 & R 109°26'—110°8'E #l
26°40'—27°9'N Z [H] , AR )& MBI WA IR IE T RAUR . SFIREE 16.6°C, FEHRE/K & 1265mm, 5234 H B
B 1445, 3h  AFE XK PH AR 51 & 101. 2 kJ/em® , 4E 438 & 8 1148, 3mm , L XA XHE B 80% |, ¥ 3R 55 BE 300—
500m , AR S A 150m DA, ARIL PR A 2R, HIRRE A OMRER KRG EMCE LT W 1L &I, i
i, N FRESPREZR, REBEZREEG, O LB EG, AYLEEEAE 10—-30g/kg Z (8], pH {H
4.8—5.7, b PEAE B O 4 8 AR, LSS SE L (Fagaceae) 1) G 1% 40 #% J& ( Castanopsis) . F X J&
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( Cyclobalanopsis) .1 1% J& ( Lithocarpus ) 2}y @&t , IR W& R} ( Lauraceae ) )& J& ( Cinnamomum ) | 1 K &
( Phoebe) ; 1L Z5 B} ( Theaceae ) B AR Tij J& ( Schima ) | I Z% J& ( Camellia) DA } R 2=} ( Magnoliaceae ) | 4= 2 5 5}
( Hamamelidaceae) F:-F2F} ( Elaeocarpaceae) H)— B Fh 4H %,
2 HARFAE
2.1 g E

2007 455 A fESFEEIL S BRHRAR TR A Lo 8 B P9 , AR LT 1 R P TR 0 43 0 72 35 1)
BEBE S iR B R A — B, 3 T S FURBHEMAE . B BAR (Pinus massoniana) Bk R ( Cinnamomum
camphora) ¥k | ¥t P& ( Elaeocarpus sylvestris ) x & % ( Cinnamomum camphora ) 18 38 #k. & B & 2 ( Michelia
chapensis) x £I1EARE ( Manglietia insignis ) Y& 3ZHK  #1:3 ( Elaeocarpus sylvestris) x 5 B £ %€ ( Michelia chapensis )
IR3THR, R T REMERR A A 5 PR BHEMBE R MR RE , 20 BITEBCE AN 20m x 20m ARUEREHE Y 1 2k,
HATEAPE S FIBFHEMAR A R BARAEINR 1 FiR,

F1 TEBHEWER KIS
Table 1 Stands characteristics of some afforestation models of returning land for farming to forestry project in Huitong

At TR H] AR 2007 4FE A5 IR 1 s/ AR
Afforestati " Afforestation Afforestation density Stands density in 2007 Average height Average DBH

orestation pattern

P time/a /(#/hm?) /(#/hm?) /m /em

AR Pinus massoniana stand 2001 3333 2425 2.01 6.10
1%1%‘% 2004 3333 1075 2.20 3.32
Cinnamomum camphora stand
RE3E x BERHR AR
Elacocarpus sylvestris and 2004 3333 1975(300) 2.28(2.22) 3.64(3.57)
Cinnamomum camphora
mixed stand
IREER < LAEARIER AR
Michelia chapensis and 2004 3333 1381(1003) 0.95(1.10) 2.10(2.10)
Manglietia insignis mixed stand
HEIRE x 4R B B ROR A
Elaeocarpus sylvestris and 2004 3333 1275(1175) 1.12(1.10) 2.10(2.00)

Michelia chapensis mixed stand
O FEES MBI FRARRSA A FT— R B , 155 P IR R J5 — R i e

2.2 EYENE
A B A0 A2 AR T S RS R PR A 25 2R, 76 5 AR BHE MO AR A b 9 40 B ROR AR AR 5
H&E R ERBEAMEREAR R ABGRENE M AR, H, SEAMMERS B, FRRER 6 ¥k, H3E x 1%
RHEASHRGE B E SR 6 B, SR B &K x AEARERSMIERUR B &% AMARES 2 bR, AR x RES
FIRARBERALIE SR B &R 2 MRo 43 BB AR EAR T B B2 AR S 20 43 W B 2R, IR B 43 51 R 4
SR EZEE T S0CHERBEMA T M REE KL E/KE, FE M HINHERENTE, HAX
Wy=Wet Wy + Wy + Wy + Welt BHEREHSNAEYRE, AHENERBEIEYE SWZED) W
(H) W EIE T,
SEMMEYR SR D) W (H) K EHITES
W.. =13.797(D*H)"*% (R* =0.8563)
W, =70.078(D*H)***  (R*=0.7476)
Wy =91.145(D*H)*™ (R* =0.9780)
Wy =7.5413(D*H) "™ (R* =0.8969)
Wy =24.634(D*H) > (R* =0. 6815)
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W LR YR 5 i (D) e (H) B 572
W =20.583(D’H)"*®  (R*=0.9775)
W, =33.366(D*H)*** (R* =0. 6866)
W, =29.959(D*H)*** (R* =0.7038)
Wy =4.6996(D*H) "™ (R*=0.9501)
W =26.789(D*H)**'*  (R*=0.9348)
WAV E SR (D) WE (H) I EIE TR
W =126.55(D*H)**” (R* =0.9691)
Wy, =36.356(D*H)**" (R* =0.7810)
Wy =51.924(D*H)**% (R* =0.9892)
Wy, =23.391(D*H)**™* (R* =0.9596)
Wy =84.776(D*H)**™ (R* =0.9805)

FA 15 R A8 5 5 AR AERARRIAL 2 x FERHE SR I AR . BT RE SR x LIEARE
TR HEIE x SR B A IR RIUE TR, SE A BB it B LA AR K 512 W = o (D H) MG B HAA 4
&, b E SRR P A Y B TR UM R B B B AT &

[, 7 5 FR AR AR AR L N SR AT 23 0 i B 4 DTN Tm x 1m B/ TEAR T
M ENAEYIE . X/ DER NREYFEHEITIER R A5 SN  EAR S 22 R, A Y
S b ER Ay FIH T ER BRI AH F 4R B B SR T 2 EE E R T &, [ FES P&
FeHH ) = 2 ER I E A BUR A&, e &K B H T2, Fe RES .

2.3 TEEMMIRE CE ST

T T RERBRMEN LB, S FHRBHEMBE R T &% & 1 AR T B AR RS, i EbR
HERE LR 73 R E T 3 SuBaie i (928 20m x 20m) FURH R 5544 T R B TRBHE A # b, (32 2 FPAE 7Y
IR D SRR A RAEY)) FEdth 2 (352 20m x 20m) , 73 FIHEMGIETE Al i1 3—4 >, 8 TET ik 5 #iR
HEE MR 1 % B S ik i B 334 0—15 em 15—30 cm,30—45 ¢m 45—60 cm 43 /2 437l R 4 L 45+
i, T RE R PR B R EATAL B . [RIB AT E IR IR L IRA T RS L ERM IR L HEEE,
HEH 5 HTRE AR E 105 CHEIR S5 T #4778 F 10—30 min, SR 576 80°C T L RIH T , Myir b 34 o

T IR P A PR S SR I B A BRI — Kk A s e
2.4 FAEAbE

R F§ EXCEL ,SPSS( Statistical Package for Social Science)10. 0 % /403 # B X B L8047 5 2434 AH %
SIHTEE I SR T R A S AL
3 ZRE54MH
3.1 FEEMRIR S E B B

MF 2 AT LUE AR FR &8 B B X005 BRI, B 2ARMHET - 2R B & 52(0. 5376 ¢C/g) >
LTAEARE (0. 5355 ¢C/g) > TRMA(0.5296¢C/g) > kL3 (0. 5188 ¢C/g) > &M (0. 5178 ¢C/g) , A FEH F G
PZEHZERARE(P>0.05) , FKEAFE—#h XA RS EAE—EMNZES, B R (BREW) 1
-2k 4% E AN AR T 20 R A (2R B 3SR VELABRTE ) | T TR (KL, F A IRl 4 B Bk % B A T 2278
AEIEFE S 0. 03—0. 07 Z[a], [F]—HHh BT 3595k5% B B 45 2 B AR B EA FE MR P L EREZR, I
TRAR (9 F- B 235 BEFEALDE x MERHE SSAR g 0. 5178 ¢C/g, FERERIAR S 0. 5179 oC/g, AL I/ -k 25 FEAE
FE3E x RERHR A R 0. 5188 ¢C/g, TEHEHE x SR B &SRR 2 0. 5189 ¢C/g, 4K B 5 52 i - 755 % B 18
FEBE x SR B ERIBZMH N 0. 5376 ¢C/g, E/R B &R x LLAEARZEIRISHH R 0. 5387 oC/g, TR —WFFH
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285k 2 BE AR [R] — i XA PR RS AR R T 7 AR 2 5, BRIV TR 0B B 5 TE MR ST 5

FIER 2 AL Ao (8] ] — A B P 3 BE A T B i , O 0. 5684 ¢C/g, H 5 HE A H Z Al 22 57 ik 5
BEIKF(P <0.05) SR NI, W BIRAR, 4 0. 4348 gC/g, ARG B ) 22 53R 2 B & K-F- (P <0.05) ,
{ERAR SRAL IR Z A B2 (P >0.05) , e [Fl— 2 B 3k AR HEZTE 0. 03—0. 05 Z [i] . AR
Pl —# B KRB A E—ENER . EABERICY: OW T B0 > 35 > KRB ER > LHEARE> T
Bt , H SR SHE 4 FH K 2ZRE B BE K (P <0.05) (EAEH 3L R B & 5K LA AR ZE P R )
ZRABE(P>0.05), QWEH, HIE>KETE > LM > LLHEARE > B HAPZ AN ZERS LE
(P>0.05) c QWM FEM > KEERK > DR > ZAARE > H3E, AW KRB SR SRMSIEARE.
FRZE KRB (P <0.05, HEM KBGR GRMZE, LHEARE MEZRMERARE (P>
0.05) , @R, LLIEARE > RN > Wl > M3 > IKEFK, HAPIMZEKERSBE (P >0.05), A
L, S TR 7 ] — 2 B B BE B e AR 0 A F S R B — s O, ST RE S A R B A 2R 58, 5
EASAE (BT B B m A

R2 FERMERENBREZE
Table 2 Carbon density in different organs of different tree species /(gC/g)

HEHBR i ¥ B i Pt m MREs
Afforestation pattern Tree species Trunk Branch Leaf Bark Root . 5
species

o Ak Pi . vand EW 0.5383 0.5291 0. 5404 0.4674 0. 5436 0. 5296
—ABARAR Fints massomana SBNC - pyis massoniana (0.02)aA (0.03)aA  (0.05)aA  (0.04)aB  (0.02)aA  (0.04)a
TR 1R} innamomum 0. 5927 0. 4868 0. 5628 0. 4059 0. 5342 0.5179
Cinnamomum camphora stand camphora (0.02)bA  (0.03)bC (0.03)aA (0.02)bD  (0.03)aB (0.07)a
FhBE x WA RS
Elaeocarpus sylvestris and 1M Cinnamomum 0. 5925 0. 4864 0. 5626 0. 4060 0. 5342 0.5178
Cinnamomum camphora camphora (0.02)bA  (0.02)bC (0.02)aA (0.02)bD  (0.01)aB (0.05)a
mixed stand

R 0. 5826 0.5332 0. 4765 0. 4305 0.5318 0.5188

Elaeocarpus sylvestris  (0.03)bA  (0.02)aB (0.02)bC (0.03)bC (0.05)aB (0.06)a
B R B AR

R 0. 5830 0.5334 0. 4756 0. 4325 0.5314 0.5189
laeocarpus sylvestris (0.02)bA  (0.03)aB (0.01)bC (0.02)bC (0.04)aB (0.05)a

Elaeocarpus sylvestris and
Michelia chapensis mixed stand

REBa% 0. 5656 0. 5267 0. 5428 _ 0.5273 0.5376
Michelia chapensis ~ (0.02)bA  (0.01)aA  (0.01)aA (0.02)aA  (0.03)a
EH A Y ~
;’?F‘hj * hxfm,* %ﬁfzﬁ, L REEE 0. 5661 0. 5291 0. 5417 _ 0. 5282 0. 5387
vehena chdpensis and MAnguela . opelia chapensis  (0.02)bA (0.02)aA  (0.01)aA (0.04)aA  (0.03)a
insignis mixed stand
LIEAE 0. 5493 0. 5083 0. 4804 _ 0.5733 0.5355
anglietia insignis (0.04)bB (0.02)bA  (0.05)bA (0.01)aB (0.05)a
0. 5684 0.5185 0. 5264 0.4348 0.5375

FHIAIF-H Average between species (0.03)A  (0.03)B  (0.05)B  (0.04)C  (0.04)B

O &5 MrEdE A2, F—FIERANE FREERES A BE (P >0.05) , ARNGFRFRZEFBHE (P <0.05); {—1THRAKXEF
BRRERABE(P>0.05) , FAREFRFRERBHE(P<0.05)

HI 2 AT, R — WAl A (R 88 B B A B A Rl S R ARAR (0. 54365C/g) > I (0.5404¢C/g) > T
(0.5383gC/g) >7H(0.5291gC/g) > fe (0. 4674gC/g) , T B M MZBEI ZR A BE (P >0.05) AT AL
H ARG B 22 6] B 25 5 R B B 3 MK F (P < 0.05) 5 43 T (0. 5927gC/g) > - (0.5628 gC/g) > 4
(0.53465C/g) > £ (0. 4868gC/g) > B (0.4059¢C/g) ,Br T M Z A ZR A BE (P >0.05) 5, HEFAE
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2R B (P <0.05) ;KT (0. 5826 ¢C/g) > Ki(0.5334gC/g) > H3(0. 5318 ¢C/g) > (0. 4756gC/ )
> F7(0.4305C/g) , B B ERBE (P <0.05); R E &% T (0.5656 ¢C/g) > M (0.5417¢C/g) > #2
(0.5273gC/g) > K7 (0.5267gC/g) , K B EHIMER R B Z (P <0.05); 2T 76 K AR (0.5733¢C/g) > T
(0.5493gC/g) >H(0.5083¢C/g) > M (0.4804gC/g) , T SR Z A K S5 ZH M EF A EZE (P >0.05) ,{H
T RSt ZEpZEREE (P <0.05),
3.2 T H R AR

MR bk 216 i 35 B B BAR Mot HIEAYVUR AR B R EANAE R IR
YR TR AV SE B AR AE S RS IE ¥ AR MR AR P e HF EEE A, Fn R B K
BRPE. HI3R 3 Al A [EHRHFEMAR T B8 M U - B8 A — e 25, N BARMIHET o #E2E x
MR AT (0. 5380 ¢C/g) > B (0. 4940 ¢C/g) > k3 x Sk B ERIRICH (0. 4680 gC/g) > KRBT EK x
LAEARZEIR MR (0. 4380 gC/g) , 2 B T A FE AL T I bk 2 ¥ P Fp 1 A R BT 5 | 2 1), B AR T JLT7- 3%
FHEHEYMEE, FFE, SRR EE M 58180 2 T 2 505% B R HE T #E3E x IR B & RIR 3k
(0.5200 gC/g) > SRE SR x ZLIEARFEIR AR (0. 5060 gC/g) , F] HEHLIE By T4 [A) 1B #f i Mg =X I 9% ) )
B A HENES BEAFRTSER . MR E &SR R MR, MLLAEARE L5 AR R 4 R
T, S RRAN R SREC IR, 78 2007 45 5 A B, D EBARAR R AR AL BE x AR 3SRl R LT %A TR
TEWIFEAE , TR I A4S SR %o L B0 1 4% ) )2 1) Bk 85 BE R AT 4 o PR 37 b B 0 ik 5 B A o 22 I AR ALY L Ry
0. 18—0. 26 [ , FEHIH M 0. 10—0. 23 2 Ji],

®3 WKRTHHRVENBREE
Table 3 Carbon density in under-stratum ground cover, litter amount/(gC/g)

AR T = LB HI)Z the litter layer
Afforestation pattern the ground cover layer
L EIAK Pinus massoniana stand 0.4940(0.21) —
FIE x BB AR Cinnamomum camphora stand 0.5380(0.24) -
I x IR E SR Elaeocarpus sylvestris and Michelia chapensis mixed stand 0.4680(0.26) 0.5200(0. 10)
REFE x LLIEAREM Michelia chapensis and Manglietia insignis mixed stand 0.4380(0. 18) 0.5060(0.23)

© 155 MIRBUR b2

3.3 AEBHHEARER TR B

T EEH LR (SOC) MEE i & B H A MR 838 (0 R R A 1 2 R AL, R+ R & (i8I 57
SRR RSP REEEENER. ik, BIEPNE VR E B E L AR T W E B R bR,
DAZEE R BRI LR 7 BRI RS 7 o A LRR B B B A 32 ) R R O 3R R B AR I R 7R
Y MG IEREENE N, WK 4TRSS FBRIFEMERT 1382 (0—60cm) X8 ik
BEEAR, HEZERAETF N REBE &K x AR EIR IS (0.01485¢C/g) > 3 x [k B & KB LMK
(0.01346gC/g) > 3% x HEM IR AT AR (0. 01340gC/g) > RERIAK (0. 01207gC/g) > T B (0. 00786 2C/g) o
5% B (0. 00967 gC/g) AHEL , SR B &5 x LLAEARTEIR SR 2R x Ik B & IR St L2 x RERTE SS Ak
Hb FERARHL AT B4R R T 53.57% \39.19% 38.57% 24.82% (B BAMKHL TFRE T 18.72% .

3R 4 /AL Fl— L EEVREEBAAERENZER . 7£0—15cm L2, KB &K x ZLIEARZEIRSHA
£ 5,35 0. 01705 gC/g, MM IR ,0. 01639 oC/g, T BIAMREAR , XK 0.01047 oC/g, 5%} B #b (0. 01489
gC/g) ML, R B &5 x LR AR FETR SSAR M AR AR AR AL 3 x AR ARHTR S bR 43 148 & T 14. 51% 10.07%
3.43% , 5 AL FESE x R B E IR B T RE T 29.68% 3.29% , 7E 15—30cm +/EH, SR B &K
X LLAEAR IR AT MR 5, 34 0. 01749 gC/g, #3 x IERHE M HIK, 0. 01587 gC/g, B RAMEAR, {LH
0.00752 gC/g, 5% #R#h(0. 01184 gC/g) ML, 5k B 5K x LLAEARZEIR ST h AL TE x WA TR AS PR H  FE 2 x
SR B EHRIR ML SR AR 2 B3R R T 47. 72% 34.04% \33.95% 0. 17% , 5 BAMRHL T RE T 36.49% ,
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7E 30—45cm /R A PUBRE BE t = EIRMHEF 8 A3 x SR B & SRKIRZIA (0. 01427 ¢C/g) > REEHR x 4L
FEARTEIRIHR (0. 01334 ¢C/g) > #H3E x HEMIRSZHK (0. 01194 gC/g) > HEM K (0. 01025 gC/g) > L RARAK
(0. 00698 gC/g) , 5% M (0. 00652 gC/g) H LU , H BB B B 5 BE A i f p , Lo 4 o0 R BE R K )
JEAEIE x SR B & SIRAIH, O 118.87% , Ty RAMMKIR Wi R BEfe/IN , D 7. 06% , 78 45—60cm L2 SR B &K
x LLAEARTEIRSIHR (0. 01150 gC/g) > A3 x FARIRIZAR (0. 01040 gC/g) > FEMHK (0. 00976 gC/g) > Ft3E x
IREESRIRICH(0. 00929 ¢C/g) > LhEARPK (0. 00646 ¢C/g) 5% i3 (0. 00541gC/g) A1 H. , FIB BB AR K
HIBR S BE XA B i, O R R IR B R KN JR AR B & 5K x LLAE AR FEIR SSAK, o 112.57% , Th R AAARAR w5 1R B2
/AN, 19.41% o TR TET, BRMANREE SHE 4 MR 27588 T8 EF HKF (P <
0.05) , & 15—30cm 251, SR B FR x AR RS, #E3E x IR B & RIS, FE3E < ARSI, AR
MBI Z B 2257 A B2 (P >0. 05)  ZRIIR MM s RAR A E A A T LA HUBR AR R , 1 - Sl
B M A A A T LR HUBR I ARAT o
M4 BT 5 FIBHFRE AT L U B3 b+ PR BE R i T e, R )2 (0—15em) 2
JEE )2 (45—60cm) BRAEFFER 1. 48 F5 LA L, B H bR b RIS Y AR AR 2R 20 P 7T ALK A LB B St
ALERZ , N EARE RNV S BB 5 TIHRZ L3, Jobbagy BH5Tis T YR R K01 IR
) E 39 A HLBR T B4 , DRk BEAR P BB AT 38y AR T o aRUE

®4 FEEWEXTLEOFVNREE
Table 4 Carbon density of soil in different afforestation patterns/ (gC/g)

REEE X
- R < REERA 0
GREE R Ji=05 W N ALIE < R . Elaeocarpus sylvestris éIZE?kEFF‘K .
. . . . Elaeocarpus sylvestris - Michelia chapensis paiih:ih
Soil depth Pinus ma Ci m . and Michelia ..
and Cinnamomum . and Manglietia Control
/cm stand camphora stand . chapensis L
camphora mixed stand mixed stand insignis
ed stan mixed stand
0—15 0.01047 0.01639 0. 01540 0. 01440 0. 01705 0.01489
(0.004)a (0.005)b (0.003)b (0.005)b (0.003)b (0.004)b
15—30 0. 00752 0.01186 0. 01587 0. 01586 0.01749 0.01184
(0.004)a (0.005)b (0.002)c (0.005)c (0.003) ¢ (0.002)b
30—45 0. 00698 0.01025 0.01194 0. 01427 0.01334 0. 00652
(0.004)a (0.005)b (0.002)b (0.004)b (0.003)b (0.003)a
45—60 0. 00646 0. 00976 0. 01040 0. 00929 0.01150 0. 00541
(0.004)a (0.005)b (0.002)b (0.004)b (0.003)b (0.003)a
F-#4){H Mean 0. 00786a 0.01207b 0. 01340b 0. 01346b 0.01485b 0. 00967 ¢

O 155 N IRBERRAEA RS , R — 1T AR TR RR 2R AR BE (P >0.05) , AR FRFRZ R BE (P <0.05)

3.4 MAOSSEWRUE

MR P& E W AEYR 5HAMNRE EZ, IR &8 E Mt &, RS LIRS, kE
MARFBREFRSE, BEX L E5ESENEYRBMELFARXRR, SEMAEHEVLREER K, B
1.472 tC/hm’ X 5 T BIAMKGERRES R , AR B KA 56 [l —Bf IS AR oA 4 A b, AR BE 38 0
3333 #/hm’ (B4R E MEBRIE B R [F], H ik 3 x RSS20 I BRI Bk, i 1. 219 tC/hm?,
BRI, 7 0. 633 tC/hm?  #E3E x SR B & ZIRAME/N, N 0. 199 tC/hm’ . AR H , A5
WENRCEAR ., DREMAS B MR ER K, 8 0.897 tC/hm*, 5H A2 EH BRI E K 60.93% ,
{HHE 4 P b, S A FARBRI B Bk, BN 0. 364 «C/hm? , FHAA B8 BRI B 1 57.50% , #h
B x AN 0. 844tC/hm” | |5 69.24% , IR B &5 x ZLIEARFEIR AN 0. 158 tC/hm?, 5 61. 96% , 13 x IRk
B IRAEMN 0. 130 tC/hm?, |5 66.83%

MF S AIH, L5 SRR AR FEDE x BRHE SR R B &5 x LLIEAREIR AR M3 x RESEKIR
TRE R Y B SR B B R B4k 0. 5261 (1.472/2.798) 0. 5218.0. 5209 .0. 5269 .0. 5279 , (A 1fi
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B L AR AR AR BT R A B TR LA 0. 45—0. 50 SR A B WL A, X B EHE bk b T R AA AR AR K L
M x BRI IR B & 5K x LAEARTEIR SR L x SR B & SRR S BRI B 9 Al 33 T R & 5 1 kS 103 45
Ao

x5 HORBREMNBTE
Table 5 Carbon storage in different organs /(t/hm?)

M I # i )2 i} eyl
Afforestation pattern Trunk Branch Leaf Bark Root Total
B2y /NN 0.213 0.395 0. 502 0. 136 0. 256 1.472
Pinus massoniana stand (0.398) (0.746) (0.883) (0. 305) (0. 466) (2.798)
, 0.203 0. 095 0. 165 0. 039 0. 161 0. 633
HRH#k Cinnamomum camphora stand (0.344) (0.195) (0.288) (0. 096) (0.29) (1.213)
M3 x B AK Elaeocarpus sylvestris 0.510 0. 154 0. 226 0. 06 0.334 1.219
and Cinnamomum camphora mixed stand (0.858) (0.296) (0. 450) (0.138) (0.598) (2.340)
I x IR E SR Elaeocarpus sylvestris 0.073 0.032 0. 037 _ 0. 057 0.199
and Michelia chapensis mixed stand (0.135) (0.061) (0.074) (0.106) (0.377)
REBEE x LRI Michelia chapensis and 0. 081 0. 045 0. 054 _ 0.077 0. 255
Manglietia insignis mixed stand (0.158) (0.087) (0.102) (0.138) (0. 484)

O 5 NI R Yt

3.5 ABRGPRKIE RS [E 50 FHE

MFE 6 B ,5 FRHHEME K E WA RN AES REH, 1582 (0—60cm) BRIV & Hok , 12 R H
W, FEHBE IR oy d /N B R R R B2 00 I R TE A B i M 2 T Z s AN 1. DRMMAES RGRIT &N
77. 478 tC/hm* , FHoh + 382y 74. 518 tC/hm* , 5 96. 180% , #i4% 2 K7 2. 960 tC/hm® {5 3. 820% , #ERHRAE
BRGHRIE K 98. 630 tC/hm” , Hr +38)2 % 97.997 tC/hm*, 5 99.358% , F# )2 (T AR ) LN 0. 633 1C/
hm?, 5 0.642% , 3 x ERHESMAE S RGN & N 106. 875 tC/hm” , Horh 132 3 104. 827 tC/hm’, 4
98.084% ,HHHEJy 2. 048 tC/hm”, 5 1.917% , SR B &% x LR EIR A REREE N 120. 796tC/
hm®  Horp 32 119. 312 tC/hm’, 5 98. 771% , FEHZ N 1. 231 «C/hm’, X 5 1. 039% , SCHb 8 #1 )2 N
0.253tC/hm’, 5 0. 209% , ¥3 x 5k B &R AAMAES REG & K 105.974tC/hm* , Hd + 32 % 104. 548
tC/hm’* | 5 98.654% ,FE#; 2N 1. 183 tC/hm’ ¥ 5 1. 117% , FEH g M= M 0. 243tC/hm” , |55 0. 229% , 5 FiB
PHEM AR R G TR E 5B T AESRELARNEMN 95% L b, HAEBRGERE & KRN ETF R+
BIERRI B R/ NHEF —30, ¥ AR B &R x AR ARTEIRATHR > #E3E x BERIRACH > #E38 x /R B & 5IR A >
HERIAR > R, R TIBERMESRE SR AEEMERE, 1IE PRI & LR 5 EEA XL
BDRGERNZ B2
4 Zit5iie

TR 2 5 FRFFEMIE R, R R AL R B R AAERFE S E WiRE B AR, 2
G EE 4> 51 24 0.4674—0. 5436 gC/g. 0.4159—0. 5927 gC/g. 0.4305—0. 5334 gC/g.0.5273—0.5661 gC/g.
0.4804—0. 5733 gC/g, 5SIREFmHLIX 18 A EHMA 27 FFERZAM 40 FEHRIR W mE 2[5 3 AE By BeAZ AR bR
B B OB 2 B A Ak Bl B A — B, RHRTE 0. 45—0. 55 gC/g Z A, A HF5 ™ B, 41 -4 415
) B 3R 5 T R AR, AR A 25 2 4 P2 B B e T R AR R R R B . ASBIE SR A R
W& B T80k % B B 2R HET B : 2k B &% (0.5376 oC/g) > LLIEARTE (0. 5355 ¢C/g) > LM
(0.5296gC/g) > #32(0. 5188 gC/g) > Hifkf (0. 5178 gC/g) , AR FIPIZ [ 227 A BE (P >0.05) , 5
A T30 FEREAR T AR B & 58 AR ARTE , T TR L%, AN [R AR [F]— 28 B 7 35 5 B HE P I T
> B > W > WAL > B

5 PR HFE M T 1S M) = SE Bk ) = e B AR Ak 43 51 4 0. 4380—0. 5380 ¢C/g 0. 5060—
0. 5200gC/g, -38/Z (0—60 cm) -3 HLGK % £ 2 : 0. 00786—0. 01485 oC/g, -3 HLAK 25 B 1 bl 1 IR E
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B R R
®6 EFRGHBPEBHEEIH
Table 6 Spatial distribution of carbon storage in ecosystem
o I o
ﬁﬁﬁﬁ 4y Bioriz’i:ii_—lt v;i;ight Carl?frt%mge ﬁé}%ﬁi _‘jfa:i
Afforestation pattern Component /(v/hn?) /(tC/hm?) percentage/ %
AR Pinus massoniana stand T 5.772 2.960 3.820
ARE 2.798 1.472 1.899
THHB )= 2.974 1.488 1.921
e R - - -
+ 32 (0—60 cm) 9490. 50 74.518 96.180
it 77.478 100
1EMAK Cinnamomum camphora stand T 1.213 0. 633 0. 642
ARE 1.213 0.633 0. 642
= - - -
e R - - -
+ 32 (0—60 cm) 8148.00 97.997 99.358
it 98. 630 100
FEIE < e bk MR 3.916 2.048 1.917
Elaeocarpus sylvestris and FrARZ 2.340 1.219 1.141
Cinnamomum camphora mixed stand TR Y 2 1.576 0. 829 0.776
e R - - -
+3%)2 (0—60 cm) 7906. 50 104. 827 98.084
it 106. 875 100
FE3E < SRE A Y= 2.501 1.183 1.117
Elaeocarpus sylvestris and FARZE 0.377 0.199 0. 188
Michelia chapensis mixed stand TR Y 2 2.124 0.984 0. 929
SR 0.502 0.243 0.229
+3%)2 (0—60 cm) 7792.50 104. 548 98. 654
it 105.974 100
RERE x AR MR 2.616 1.231 1.039
Michelia chapensis and FrARZ 0.484 0.255 0.211
Manglietia insignis mixed stand TR Y 2 2.132 0.976 0. 828
SR 0.468 0.253 0.209
+3%)2 (0—60 cm) 8053.50 119.312 98.771
A1t 120. 796 100
it e Control lands +3%)2 (0—60 cm) 8778.20 79.153 100

BRI, BaAE LR AL 52 B 2 TR 2 R0, 4024 M A A L4 R AR B - ) L 50
FE S A MR RR N TR AR IR 5 2520 2087 v ol 10 800 ol A0 L B A o e - S I R i AR
JIN TR A 2o B S AR L I Y R FRERA M LA MR & BRI TR S, B B
BEBEAEFR 8 0 - A HLBR S BB WK ™ o B4 OB B L) RN Rl 5 51 IR A bkt 39
HUBR & 2 9 5785 T3, 3—10a 1 11—20a B #h#th 0—60em 3G WG & 2 40 5 2 s - a WK &
Bf2.58 f12.87 15, LB A FLREFE AR S WUk & B B E N 1.08—3.83 {51, HE
VRS W 74 DR 10a J5 HIEE WU & B B3 ™ . AP h, Wi SRR 3a 5, RE &%
X L AEARHERATAR FEBE x IR B SEIR AT 3 x AR ATk AR AR 1398 (0—60cm ) 5% BE L SR Bk b %
HHRE T 53.57% 39.19% .38.57% 24.82% , (B B FAARHEL 15 (0—60cm) FFET 18.72% . 5 FHBHFE K
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B P BR T AR AR BRI B TR T 5. 86% Hh, BEA AR HE A 35 x FERHR ISR HE IR B 35 x AR E
IR ZTHR KL x IR B & IR Al 13RI 2 7 A48 & T 23. 81% ,32. 44% 50.74% \32.08% . B#t/5 +
AR &AL, HEE AT 5e 2k HiRHRE MG LIRA VIR A &, LA VUR MR E T L mA L
BROMBRIIRBE S R A T oA™Y . ABEGE P, D RARARAL T4l Do A KB B, 8 4R A BT A B4 YA 75 3
B ST AR TR R R B R T B T M (3R 4) AR 3.4 AR e e, T
it TR A5 ik, BIRA T BRIA Y Z (B3 T R AR 38 < BRHRE A M H IR AR, RE &
K x LAACARFEIR ML FETE x SR B ERIRZMILETE R T &2 , AER I T A 3Rk i A &, T B
BT AR+ BB RAE . Uk, B AR A2 x ERTR SR SR B & 58 x L IE AR IR S AL 3R x R
B B RIR A b 1 350 % B B B R ToRIB AR At . BRI B e T HIRAE 5 138 m % B e i, Ml
5 R RARIBHE AR R T IR R TR, T FBOR FHRHHEME T it & R AR
AR AT L, PR 3 42X IR & A BOR B, R M AEAR R S B P RIS A S R, Wl
BDERNH TR LEY &R, RIEE, LR EBOR TR HEA 550, iR RISV I Fa
Wﬂ%%ﬂuﬁ%% 42.8t/hm’ , H 38 (0—78cm) BRIV B 1k 347. 4tC/hm* ; FE KA E Y IFERE 9.2 v
m’ , A SRR B AN 69.7 tC-hm ) IR SR A i B2 AN TS WA E RA 1.975¢/hm’  H
ii%%%w%ﬁﬁ 91.14tC-hm 1% ABFFREE R MEH , DR SRR AL x ERNE A EILT &
BIRBEYALE, RE SR < AR R AR R x R B SRR HR LREY AR HULHN 0. 468
0. 502t/hm® , .+ 3R I & 43 1l 119. 312,104, 548 C/hm? | Ih BB AR R AR AL x A AR 38 b 43 31 4
74.518.97.997 .104. 827 tC/hm’,
W RS & R SCHE IR BHAMRAT G A S RGRIC B & 4 T 2810, IR AR AT Bk st A BRIE B8 79. 153 tC/hm’ 1Bk
JE PIRERAR LD x BERHE IR R B &R X LLIEARFER AR M x IR B S RIR AT RGN & 73773
fiNT 19.477.27.722 41.643 26.821 tC/hm®, i LB TFFET 1.675 tC/hm®, A] I, [F]—H X (1B #E 8 Ak
TS RANFRRHHEMERE I R FRHRES RE PRI E RIS WM EE—EMESR, MR
MRIE A B SIS B G T 48 5 AR AR 28 R G e I & R 38 2 B 2 )k o
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