5535 B 4 W) *E &~ 2 Eild Vol.35,No.4
20154F2 A ACTA ECOLOGICA SINICA Feb.,2015

DOI: 10.5846/stxb201304250814
WERIRE, BRSO, BUARE (T A 3. 2 R AZ AR N TARAS [ A K B BEAE 9 B B AR AIE . AR A5 2541, 2015,35(4) 1 1187-1197.

Yao L H, Kang W X, Zhao Z H, He J N.Carbon fixed characteristics of plant of Chinese fir( Cunninghamia lanceolata) plantation at different growth stages
in Huitong. Acta Ecologica Sinica,2015,35(4) .1187-1197.

2 B2 AR N T HRA B & 3K i B 48 40 B S 1iE

W) R, RLEDDT | RAEDS AT d
1 PR MO RHE RS K7 410004

2 MM A SR AR R TR Ky 410004

3 ERIFIMRL M SE s, 238 418307

WE N TR AR N IHOR R AE K BB R DIRE , LA 23 [RIAZ AR BIFIE XS G, 76 28 07 3% L 8 AR 43 A 1 8 e R % 1 1 5
fitlh b B T RS AR [ 45 0% B B P A A ik et S P 25 4 53 B 4 TC AL ) T Bk RE 7 o 45 SRR T A2 R 45 28 B IR 2R & i W i > )
>TEAR > > A, LB 25 PR S I I 38 K 5 A2 ACMRKE B ik A7 B 1K 22.93—86.98 t/hm? , &1~ J2 IR A7 T 2t 7 A J22 > M T A
JESHFEY S s TR B R AT B AR AR 43 Be I/ MR AR > AR AR S AR I > 48 Je > A Az 5 31D 38 43 T L B o AT % 38 4 T 324
KR R B4 I 1 Tl AR AR e A 3l AB R AT s TR ARE I T AR R RIS AR ik PR B8 A7 1 A8 AL 52
TR L I Wt BRI A AN TR) 5 A2 AR 1k S AR R AIE AT 43 g [ e T R o | 1k e 0 a4 [T Bk 8 07 d5c K ([T Bk e 7 AR
XA NG BE 1 T BEAE 5 AN BB s A2 AR AR [E B BB , A2 AR A A B Be A K R B AE W 2= R iR 24, i) HLIE 32 k03 e 2
SEFRAE L I A SN0 T S A 52

KGR AZARNTLAR BRURTE ; it ; Brorid

Carbon fixed characteristics of plant of Chinese fir ( Cunninghamia lanceolata)

plantation at different growth stages in Huitong
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1 Ceniral South University of Forestry and Technology, Changsha 410004, China

2 National Engineering Laboratory for Applied Technology of Forestry & Ecology in South China, Changsha 410004, China
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Abstract; Based on located observations biomass and carbon content carbon of plants from a national key field scientific
experimental station in Huitong, carbon storage, carbon allocation characteristics of each component in Chinese fir
( Cunninghamia lanceolata)) plantations, the ability to stand fixed carbon dynamics in Cinese fir plantation at different ages
were studied. The results showed that the carbon content of the Stand components increased with the age, which in the
ranked as follow: needle> bark > root > trunk > twig at the same age. Forest carbon storage ranged from 22.93 to 86.98 t/
hm’ ,the carbon storage is greater in tree layer than the understory vegetation layer, and the understory vegetation layer is
greater than the layer of dead matter. Tree layer of carbon on the relative distribution of organs ranked as trunk> root> leaf>
bark> branch. Trunk carbon allocation to increase with age, branches, leaves decrease with age, although the roots and
bark fluctuated, the change is relatively stable. The needle, twig, trunk, bark, roots carbon accumulation, the average

annual change showed a single peak-shaped curve, but the crest of a different time. The fixed carbon dynamic
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characteristics can be divided into five stages of the fir forest, i.e. the establishment of the function of the fixed carbon,
carbon fixation ability to rapidly increase, the ability to achieve maximum fixed carbon, the ability of the fixed carbon is
relatively stable, decreased ability of the fixed carbon. The Carbon sequestration in Chinese fir plantations is affected not
only by the constraints of the biological characteristics of the different growth stages of growth and development rhythm, but

also by the stand canopy structure and soil fertility conditions.

Key Words: Chinese fir plantation; carbon content; carbon storage; carbon distribution

F Tl ey Lok, A R HEA CO, Sl E A ARME I, KA CO M BT 5 B BR AR AS 1R
TR, FERETES §EF , ZRARE E KR CO, YD BE M 4EHF A BRERP- A A VR 2o & EIFFE Ut L 4Rk E
NG Z 2 BT P TRAR Y GRATARAR Y Y B AR AR 3R A B i B i R R AT TAGSED L ARIEAESE,
A R G P - B R B R R S R G R Y 4 5, RIS RGN 16,7 51, A2
AR B R ol A JEE AR ST X A A B e (0 S R0, DA R G AR 4 Bl R 0 L BR PR R

T [ ZRABR A% Bt O BIF 5 S A 45, (LA R O 8 SR, 8] R A T R B R M S RS
OB e o XA ) o b b AR AR B4 By 3.778 PeC, ERURF 5SS AE 3. 255—3.724 PeC Z|H],
AR FRGE T v AR bh At A ] ) sh 2528 Ak, sl [ A0 S5 DL 4 YRR AR TR A R JE R A 4
A3 3.75.4.12 . 4.06 il 4.20 PeC; A SERF5E & 5t [ 20 tHad 70 4E10E) 80 AR CARMRER it i T %, 80 4FAR LA
JE R At SRR R I SR R TR R AT . BRME R REE— AR B0 R G0, AR
AFBIXERE BT AR E 3, P800 [ AR MR A A0 A 8L Rl A B A 22 Sk

DAFE SR A B S SIS, K22 RS A AT i A T A 22 hy e — s ) ki A A T, A /0 FH ] — B
LU b AN R B B SEDUME A T2 2 BT . AR SCLAM R 25 [R) < [ R B AR 2 LI 0F 5% 3 ™ 1) A2 K ( Cunninghamia
lanceolata) N TMAWFFEXTGE, R 20a [ 2200 2 B0 , W58 T R RAEE B BOEZ AN T IR AR Z MOF R
BEJZ TAVE Y IE AN LIRS BERR B f2 LA RS RS B BEAC O [ B i T B LRI RR B S 4AE . HEH B9 A TR
25 2 G0 [ BV AR S B (0 P SR Rl B ARl A 4

1 FARMERER

ARHFFELE WA S RS ARA: 25 R G0 K AN RL 22 WA 55 3 46 3 /NGEZKAR I X HE AT, 26 3 /INVE KR
B3 X TE L 1.9483 hm®, 3% 230 m, FHITERE 22.6 m, JIBILAR R 5L 0. 37, FIHEE 25° Py N, W4k =
280—355 m,

5T X & T PG 2 KGRI S X, AR 39 16.8 C, AR YA 1 80% LA I, 4F & RN 4 1100—
1400 mm,, B} R HOMR R TN (00) 7 WALREEEHR . + 2R 80 em DL b, 3Ky iy ML &
AW pH A 4.5—6.0, 255 (40. 65+1.62) ¢/kg,0—60 cm & T2 FHFE3E & N (16.95+0.92)
g/kg,P (0.37+0.02) g/kg,K (17.71+0.77) g/kg'"*

55 3 /NEEIKAE: DX EON AR B AR, 1966 AFEFRLL A BAZSCE A AR N TR, 21 4E4: )5 (1987 4F) 12
REFR K, 1988 4FF ARG, E 2 2 FAZAM GEME B 2400 #h/hm?) . AR FIEHT 3 4E R4
B BT IR, UG 3 S TH0E MRS B, AT H A SR A . B 2007 4, bRiE 4 20a, #4325 2310
B/hm?®  BRAEA @ B 13.8 m, EHIIFR 14.1 om, M TEAHEEL 7.63 ABHEE 0.9 24515,

2 WRFAE

2.1 AYEE
552 AU AR N TR 7 R4 3RS T 4 e[ Ebn i (FEHB I R 667 m?) M EMR &, LAUGH 11,
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em<MfE<1 em) AR (R7E<0. 2 em) 55, AR EATEMN B ARA Y & A i G BCGE o B ARAES,
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EAERREEERALFE(P=0.05),

AR B S BE RIS R (R 1) o Al B A AR i i 2B A7 7R 2 57 (HER 20 4F5 7
L AEERZAR B 18 4R 5 11 SRR AR B . 7 485 20 SRR RS ARIAS, 18 4R 5 20 AR EAZ AR I Z [l R
B2 (P<0.05) ,20 45 7 11 14 AR AR i 2 (818 225 1 22 5 W 3% (P <0. 01) A, AR A ARl

PHBBEZERESTEERARE(P=0.05)(F£3),

Table 1

R1 TRKBEREEIHRELE/ (g/ks)

Carbon content in different component of Chinese Fir Plantation in different ages

Wi/ a
Stand age

BT Stem wood

Bz Stem bark

53 Twig

H Needle

#R Root

7
11

20

472.90 +14.22(3.01)
473.58+ 13.61(2.97)
475.73+ 14.80(3.11)
476.54+ 15.54(3.26)
478.02+ 14.73(3.08)

481.24x 15.16(3.15)
484.59+ 14.50(2.99)
491.90+ 15.73(3.20)
496.17+ 14.46(2.91)
501.63= 13.43(2.68)

468.37+ 12.45(2.66)
470.55+ 11.87(2.52)
473.34% 9.72(2.05)
47423+ 13.29(2.80)
477.14x 10.53(2.20)

493.28+ 16.30(3.30)
497.54+ 13.74(2.76)
499.29+ 11.43(2.29)
516.56+ 13.19(2.57)
529.34x 14.94(2.82)

473.25+ 11.27(2.38)
476.87+ 10.71(2.24)
479.59+ 12.65(2.64)
482.61+ 11.38(2.36)
483.61x 12.96(2.68)

SEIE L hREE 155 AT L R R (%)

MARIE Z AR & 22 57 S B A VLY AR DI RE & DIAHOG . MEECRI T R AE IR I SRR X 248
B AL LAZS O TE B R A 4 SR RE A AL A 10 R R A AR B8, B R
HHYRNK T FIE Y BE T he, X E S AR ZAESWIE M fE A s ie ALk G
W EREAE ML A Y — IR R R HLE A

FEAR R B B R 7 e A RIS 1 I T 1S R, DR SR A0 4 B BRI 34 RO oAb A 8 4 vy, FLAH U R i R
s R R S T BRI, AR R R BT R B A LS AR E S A P A B 1
KGR, AT RESRAZ AR5 B i R & 1 BEARS 1 Mg K — 2R A

MR 4 HE N R RS9, TR B AR R RARH R H M F RS E R T ER TR, [ —ARUES g R A
R E SRR E S BN B EEF (P<0.01) ;7 11 14 18 4EEMM MR T HEAH 28 B SRR SR 2%
S (P<0.05) ,20 AFLEMO AR T HEAH 38 H SRR SR E RN EE (P <0.01) , A AN F3SE
B RS T RAM DAVE AR & T REAR,

TEAR RS A i 3R B i BEMAR I R s . R S B HL,7 11 AFAE 20500 5 18 AR A AR 3 AR A |l
FEE LT 114 18 ARSI 20 AR MR T HEAR ML 28 B HVE 2E 7 B3 (P<0.05) 37 4FAE 45 18 i
20 AEART AR R VEARHR , 11 4F 5 20 AFAE RO AR T VEARAR PE 22 55 100 25 (P <0. 05) o AN [AIBRIS i) FEAS A0 [F] 2%
BEWmEGEZEREIPIIES,

Y N R BN N 8 iy NI 1/ 8 e 3R BT o (1204 ol et £ W o/ N g [ NP4 R0 o L s
TEAFN B A RS N & 2 T2 (N 1998 4 2 2007 4, AN EEAME Y 22 FhFFEZE 15 Ff, 76 15 Fi
FEARH A S R AR GBI A ) . MR AT, HA B AN —FE, i 5 R R 3 A R
—F,

DL B SR AT AR Z R0 S STEASTEAR , XHEBR T IR AR Z SR TR A AN E, HAaHl
RO AR TRAT KeAh BN T B TR AZAE Y AR K BB L EAR M AR 22 SELREE IR 72 A AT
HeAVEMB BT LA AEA AL >, IR HURR & ol 156K J2: AR ARA ] )2 YA 4 06 16 B 9 TR
FHA BRI R RE AR 25 51

AT 6 (R Hhv ] T 0 Ay 1 TET AT 1) DR Vi 0 B R MR 2, S A R O 0 JEAR SEAR 5 AR, 3R 7—8
AR ) BT, [R]— RIS AN R A S R 5 £, ELAARR B Ry JR 95 ik 38 15 12> PR TE AR S TR B SR FEAR , X &N
PR VEES TR EARSCREAR A TR A A B IR R S AR M S B R , RECE TR SE R R
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Table 4 Carbon content in shrubs and herb of Chinese Fir Plantation in different ages

Mg /a

Stand age

HEAK Shrubs

B Herb

Hb I Above ground

HFH Root

Hb I Above ground

MR A Root

7

11
14
18
20

441.59+14.85(3.36) *
446.71+ 13.22(2.94) *
452.78+ 11.94(2.63) *
459.53+ 13.85(3.01) *
466.72+ 12.76(2.73) **

429.27+ 12.13(2.83) *
431.13+ 14.06(3.26) *
436.28+ 13.74 (3.15) *
440.58+ 12.67(2.88) *
446.23+ 13.95(3.13) **

381.33x 13.32(3.49) **
394.53+12.93(3.28) **
403.16x 14.09(3.50) **
412.11+ 13.78(3.34) **
421.42+ 13.25(3.14) **

352.63+ 11.86(3.36) **
354.30+ 12.08(3.41) **
362.08+ 13.17(3.64) **
367.37+ 13.25(3.61) **
370. 52+ 12.94(3.49) **

FRE L ARUERS | 155 BT R L R BB %) AR AT « R BN ZEERLE(P<0.05), * + RRENZR2E WL (P<
0.01) ; FARR—FTHAY = * FoRENTZ 2574 83 (P<0.01)

®5 FEKEHRERMERNRESEERSW

Table 5 The carbon content poor in shrubs and herb of Chinese Fir Plantation in different ages

A Shrubs K Herb
Mt/ a - -
Stand age b I Above ground 2 Root i I Above ground A& Root
7 11 14 18 20 7 11 14 18 20 7 11 14 18 20 7 11 14 18 20
7 0 0 * * ok 0 0 * * * * ko k ok ok X 0 * * * ok
11 0 0 * * 0 0 0 * * 0 ok ok () 0 * *
14 0 0 0 * 0 0 0 0 =*== 0 0 * * 0 0
18 * # 0 # # 0 0 0 ok # 0 0 * * 0
20 ook k% N (| N
0 FRAREFE(P=0.05) , * FRBE(P < 0.05), * = FRHEE(P<0.01)
F6 FEMENEMHITRFMEKERFEDNREESE/ (k)
Table 6 Carbon content in dead roots and forest floor of Chinese Fir Plantation in different ages
Hitr/a B4 ) W HigERR
Stand age Litter twig Litter needle Detritus Dead roots
7 435.34 1- 13.85(3.18) 441.23 1- 14.78(3.35) 369.82 1 13.22(3.57) 339.27 4: 12.57(3.71)
11 437.55 1 14.06(3.21) 44476 +: 13.56(3.02) 378.10 - 13.07(3.46) 342.13 - 13.02(3.81)
14 441.20 4 13.22(3.00) 448.32 1- 14.62(3.20) 385.38 - 14.08(3.65) 359.28 - 13.48(3.75)
18 444.67 1 13.79 (3.10) 456.33 +:13.93(3.02) 394.23 - 14.25(3.61) 372.57 - 14.03(3.77)
20 452.25 1+ 14.25(3.15) 464.22 1-14.07(3.03) 405.54 +: 14.76(3.64) 389.23 1 13.87(3.56)

I E L ARERE , 55 NET RS R E(%)

x7 FE—HBRHARBEYERELEEERSN
Table 7 The carbon content poor in dead roots forest floor of Chinese Fir Plantation at the same age

i 7 AR 11 AREA: 14 4R 18 4R 20 4FA4:
Litters 7-year-old 11-year-old 14-year-old 18-year-old 20-year-old

oY S 3T S A L T S 5 A o 3= RS A L 0T I S 5 A S )/ R 3
?&Twig 0 k ok ok ok 0 * ok ok ok 0 k ok ok ok 0 * ok ok % 0 * ok * %
M Leaf 0 ® ok ok ok 0 * ok ok ok 0 ® ok ok ok 0 ® ok ok ok 0 * ok * ok
)8 Detritus ® ok ok ok R I ] ok ok ok ok ok EE T I ok w ok ok ok EE
#2 Root ok ok ok k ok R T B ok ok ok ok ok I ok ok ok ok ok

0 FXARARE(P=0.05), « XARBE(P <0.05), = = FARWEE(P<0.01)

BB, RIS, W SIS R Z BIRGR & 2R AR E (P=0.05) ik SHEE, 1%
M-SR SEAR , PR R | R TS SR SUAR , W) S A JEAR 2 T 3R 5 25 S 3% (P<0. 01) (R 7).,

[l — Bl AL A R 5 R BRI R MG i, PRk RS SE R TR AR EAR I REAS BRIt B 1 A v sl AR
FMGCT= A, EA T EORBRER & R B AR ORI I3 R, A RIS B[R] — R R SR 3R 35 1A i 22 5%,
WRRSERR AR R B ER 7 5 11 AR Z 2R AN B3 (P=0. 05) b, R 22 5l B 3% (P<0. 01) (A RIS Y
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RS AEHKRHME—BAEVHRESEERSW

Table 8 The carbon content poor in dead roots forest floor of Chinese Fir Plantation at different ages

k2] - 5

A Dead S
Meiie/a Litter twig Litter needle Detritus HiEAR Dead roots
Stand age

7 11 14 18 20 7 11 14 18 20 7 11 14 18 20 7 11 14 18 20

7 0 0 0 * 0 0 EE 0 * % ok ok % 0 ok ok ok &k %

11 0 0 * 0 EE ()} 0 * % % 0 % ok ok ok % ok

14 0 0 0 0 0 0 0 * * 0 0w ox ok ok ow ok ok ok

18 0 0 0 0 * # 0 0 % % 0 % % % ok ok o® ok %

20 * * 0 0 * % % % * 0 % % % %k ok % * * % % %k % % *

0 FRARAEE(P=0.05), * FaREFE(P <0.05), * = £l EE (P<0.01)

WEH) £ A 53 e 2 & e IR TAR RS 19 (IR R AR EARFRLAR ) £ 388 . A v e MY AL e M %
ARG, LU BT & B B A WL (R BB ) B 1) e B AR KA 5 B Y (ARG S W R 4 1 LU B 2
HAL,

3.2 AR BT BOAZ AR MAE 2 Gtk i B 43T

HRAEA RIS A2 AR R T EA R RO )2 TR SE) 2 4 Wi 5 a2 S s AR I, SR R [RIAEIE By
B AMARE 2k, IR 9 B, &R 7—20 FFAEARN TS RS0k 22. 93—86. 98 t/hm®, 7F
B JZ R E B A3 TCAR Jm v, T R 2 ik & (21. 58—83. 49 t/hm?) i bR BBk 119 94. 119%—96. 04% ,
MFAEBEZ (1. 07—2. 05 v/hm? ) S5HiFEYZ (0. 28—1. 44 t/hm*) 5351 5 WA B 2. 36%—4. 67% Fl 1. 22%—
1. 66% ., HistW = BRI A Z (HAERMA S R G R sl h A EE AL, & S8 T i 2 A B e
JE 1] - AR PR A5 | S - R 2 R 1 R BRI

R TRMKBEARATIHERREHREVERESE

Table 9 Carbon storage and spatial distribution of Plant system in Chinese Fir Plantation in different ages

i/ a TiH B s rs LG M M) HsEy &it
Stand age Ttem Trunk Bark Brach needle Root Undergrowth litter Sum
7 AW/ (V/hm?) 17.02 5.60 6.37 10. 14 6.10 2.65 0.70 48.58
WEIN & /(1/hm?) 8.05 2.69 2.95 5.00 2.89 1.07 0.28 22.93
ESFCLL /% 35.11 11.73 12.87 21.81 12.60 4.67 1.21 100
11 Y/ (V/hm?) 39.42 9.68 9.39 12.42 14.00 2.74 1.61 89.26
BEIHE /(1/hm?) 18.67 4.69 4.39 6.18 6.72 1.08 0.57 42.30
RE DT /% 44.14 11.09 10. 38 14.61 15.88 2.55 1.35 100
14 Y/ (Vhm?) 58.32 14.00 11.48 13.86 19.01 2.96 2.56 122.19
BREI I /(1/hm?) 27.74 6.89 5.39 6.92 9.17 1.26 1.05 58.42
RE T /% 47.48 11.79 9.23 11.85 15.70 2.16 1.79 100
18 W/ (V/hm?) 84.48 19.59 12.62 14.76 24.18 3.99 3.12 162.74
BREIHE /(1/hm?) 40. 26 9.72 5.95 7.62 11.84 1.51 1.30 78.20
RE DL /% 51.48 12.43 7.61 9.75 15.14 1.93 1.66 100
20 Y/ (Vhm?) 96.33 21.83 12.72 14.73 25.65 4.61 3.37 180. 16
BREI I /(1/hm?) 46.05 10. 95 6.08 7.80 12.61 2.05 1.44 86.98
RE AT % 52.94 12.59 6.99 8.97 14.50 2.36 1.65 100

AR REES | Sk

TR 1 AE 25 () o0 A L A A K Ae i 2% (CEAEIRIEY)) ik i 19.40—73.20 v/hm?, di MRsy
82.78% —84.61% , M FAR (I FIFEMIM R ) 3. 53—13. 78 v/hm?, (5 HR53 15. 39%—17. 22%,
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TEARZE () B R AL E T A A X 20 e F A1 8. 05—46. 05 t/hm?( 37. 30%—>55. 16% ) >R 2. 89—
12.61 t/hm* ( 13.39%—16.53%) > #f it 5.00—7.80 t/hm* (9.34%—23.17%) B fz 2.69—10.95 t/hm’
(12.46%—13.92% ) >H AL 2. 95—6. 08 t/hm*(7. 28%—13.67%) .

L LR S = i B N1 N 5 AN K o 3 ST A S R S 2 S ) I SRR S o
TR S e it 70 A o B 4 C ) 22 53 DA SCH AR I8 1S K i 284k, SR R S i 38 DG S VE AR 7= A LA
FH AR5 A L A R R R e T AR R AR N A ML AR B TR T W B AR ORI
i, SAE H B R B RIS AR AR A S AN B 8 7 BRI T A L AR AR E TR R B
DA i e 12 E AR IS 3 i o LD o AR R A, (ELBEHAR A 2R 350 T LY B ZE A AR rh i B 3R 4
B W7 i e b DRI PRI 25 B G e et B AR IR 38 4 AT B 8l (HARL BT AR . BEE R TR AE K A
HU BAER T HROR AR 2R Gt 3 K, RLE A9 T il Jet 78 TR A e 12 v BT o BB e
3.3 EAMIREHR BRI
3.3.1 EHEERGE

10 KB, 1—7, 8—11,12—14  15—18  19—20 4= 55 AR IE By B, MRAT4E 1 [ 2 0 25 40 531y 3. 28,
5.38.6.26.6.20 f15.78 thm™ a™ | 12— 14 4F AL B A2 ARMRAE 5 B B 6 S Bk, il 1—7 .8—11 ,15—18
19—20 4419 1.91 1. 16 1. 01 1. 08 1% ;1—7 A /N, HFEIBRAE I AR 8—11 4EA: 14 60. 98% , 12— 14 4F4E
f 52. 41% ,15—18 4EA 1Y 52. 91% ,19—20 4EE 1 56. 75% o K2 ARMATAEL E EmRE 4 71. 42%—88. 85%
(2.85—4.83 t hm™ a™" ) JBIRARZ (F2A) [ 1, AR F HE B2 B 2 Hop 9 0. 56%—4. 67% (0. 03—0. 27 t hm™
a”l) AR TEYIAETRE 8. 53%—24.91%(0.28—1.44 t hmZ a™") .

R10 BRAIHRAREWE N R ERERNEE

Table 10 The monthly dynamic of eixed carbon content in various components of Chinese Fir Plantation at different ages

it/ 7 wE o om me mee o T ey g
Stand age Ttem Trunk Bark Brach Needle Root arowth Litter Sum
1—7 8/ (1/hm?) 8.05 2.69 2.95 5.00 2.89 1.07 0.28 22.93
From 1-year-old to 7-year-old  4E3F4#4/(t hm™2 a™') 1.15 0.38 0.42 0.49 0.41 0.15 0.28 3.28
8—11 %/ (/hm?) 10. 62 2.00 1.44 1.18 3.83 0.12 0.57 19.76
From 8-year-old to 11-year-old 4EF-45/(t hm™ a™') 2.66 0.50  0.36  0.30  0.96 0.03 0.57 5.38
12—14 8%/ (/hm?) 9.07 2.20 1.00 0.74 2.45 0.18 1.05 16.69
From 12-year-old to 14-year-old 4E5-45/(t hm™ a™') 3.02 0.73  0.33  0.25  0.82 0.06 1.05 6.26
15—18 [ B/ (v/hm?) 12.52 2.83 0.56 0.70 2.67 0.25 1.30 20. 83
From 15-year-old to 18-year-old 4E5-45/(t hm™ a™') 3.13 0.71 0.14 018  0.67 0.07 1.30 6.20
19—20 8%/ (/hm?) 5.79 1.23 0.13 0.18 0.77 0.54 1.44 10. 08
From 19-year-old to 20-year-old 4EF-45/(t hm™ a™') 2.90 0.62  0.07  0.09  0.39 0.27 1.44 5.78

332 EARIVER R HARREA

SAIFZARN TR 20 4EAE N (WHSERIAEGY IN) L TR AR)Z (A2 4 157 [f] 8 4 ) 4718 1 122 BRLIGE i 28 gl e
PRAE 14 4EAEIT | 14 AFA LARTAE Y R 3R EAE F T, 14 4FE 4 538 4F I, T A2 18 8 BB 20 B ZE A T R
SRR AE 18 A LI RIS R b T Bl S T 46 R B AR A B AR e 2k 5 e RJZ MR, H
At RIS T W R AR B R A AR T R AN TR A JZ ik — | Pt R 14 AR (B AR (LR
FELLTRARIZ /N RS RIAR - B SR SRR AF AR Al 2 e il 4 R i e R AR 7 AR AR, 7 AR A IS AF R AL
MR B LR BRI RO, WARTEMR > <11 AR AR B AR A A R R U B T, > 11 4R A AR
SHURRRSE TR, A R R A ARt 2 s gl 42, FUR B IR EL TR AR 2 I T,
3.3.3  RFIAEK B B AMR R sl A R AE

R 25 [RIAZ AR TARAS [ AF 1% B B 1) it itk i B HL 2 B AR S8R R SR R 284k, ] LIS [RIAZ A TR
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BBREFAE A3 A a0 N LB B

(1) BRI REHE ST B B

XA B B oAb T L RES 1 (1—5 474 ) APl A KW (6—7 4FA:) o ik B AR AR AN ARSI PRt J2 i
REFAK, BT CEVERMZ IS, R, MO B AR 72 DR & [ i B 3 /0 . XA TR
H O A MUARFF RS , 1 SC A S Moy 55 A0 04T ) o R B 2 28 6 11 L i 15 45 22 19 5 L4 o 1 1) i
FE I LRI B B A L A e i N R T IL T AR (A R A e AR TR AR E Bt
R It B TN ENPRY = 7 SN %N NI = L o A W & R VAL 1 25 ey U

(2) [ RE 7 s 3 K o B

XA BOMRAAE TP A B 8 (8—11 4R 2E ) A A A= i 7 BE B, B BO5 Bt R ARG K, &
BRI A VE RN T, BAR MO LR HRE , MO NOEBE R 52 31 T AS[RIFR BE A 1 559 , B it
T B A RE A BT b R A AR F R TR B AR 22, (7598 A R0 341 18 5 A0 Bl e DL T (4R
Bk e 1—7 AEAE R 1.64 %) . BT TFGRERI , B R 7%, MR AR KT RS2 B, HeA: 7= S R B, BT A
BRAE AR SR A TR AR 2 AR R R v ) e b | R R AR IT

(3) B AE JT e KB B (12—14 442)

B BAZ AT e A AR MR R SR A A R RIS £ RS SR G RR IR I — 2D E  HR
MTHE A AR RE— 208D H R TR S5 R =30, 2T A E A i TR L AT R . R LG R RO R AT
Az By e R G BB 1 — A0 1 K (AR A4 [T B JE 8— 11 ARARAY 1.16 %) o XA BN, B 2k Kl | 4545
TIA RO Bz A= A 7 D038, A5 R SR A T RS Bz i i o5 TR AR 2B R SR I LU IR K . ok )2
JELRE BN A 9 B AR A7 s (Bt — 20 32 ) T BRI, SRR AR AR R AL i SO T R AR
A BB, MRORXT R0 FK 4 T R i R, RHER/K IEAHETE 7 & O 3 ok AR R A A A7 1 T R
F, BHAEAR R R T AR R

(4) [ BE S AR TR o B

BB b T 15—18 ARAIT A2 ARHE A PG A A5 W TR LB B B (BT ) o ik B ARG )2 285
B AR B BE) AR, el R AR A R 2 el P 25 (R PR B A B — s 1 ks, RV R AR R AR e
FE T — MRS B BT Btk /b (EJ | B RO A R BE 30 A T4 i, DA L, B8N R 8 A 77 g e 9 [ 22 AT A
FEAHXS PR AL K (O 12—14 4EAE I 1Y 99.04% ) o 3% B Bk AR A K B RE R, 0 v 1S 0053 | R 4y Jo A
PRIV AT A BRI UL, AR SRR T AR G KRR, BRI R N X Bt
K AT P SR AT AR R A 7 ) R I R SRR SR AR B AIR 1Y

(5) [EIfsRE 1N BB B (18—20 4F4:)

X BAEAR T UR UE A RS 25 B U &AL, AL B BEB W 22 55 , A6 7= T A TRl AR AR A1,

HJR M MR 505 P2 ) B IR o K e B AR B e s SS  RLE SR 3  AE E ) FIE B
RENTFUR TR, 5 15—18 ML, BEM BRI E THET —2F, WD T 41.79%, # 0T
12. 68% , W+ /> T 7.35%

PAES M I AR N TTARIEIBRRE ST , MUSZAZ AR A K T B B Y Rtk A h 2 , i HLid 52 24Ky
TR AEFRAE LK - 3EAE ) 25 050

4 Zr5iit

7 A SR AMAEBEZ IR i (22. 93 vhm® ) KK & T 7 4K HIEMAS (Larix gmelinii) M (3.97 v/
hm?) ) KT 8 4E A F_ 2 (Taiwania flousiana) N TAHK(29.39 t/hm?) "', 11 44 ik & (42. 30 vhm?®) & T
12 A FA R HE ( Betula alnoides Hamilt) 2E#K (30. 03 t/hm® ) F1 78 5 M < 2L HE ( Castanopsis hystrix ) 1838 M (30. 79
tv/hm®) 2 14 ARAE Ak i (58, 42 t/hm? ) BEAR T 14 AR AR P [P R EF AR (63,7 t/hm?) RS T 14
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EAEFAZNTHAR(S7. 37 vhm? ) 2 R E R B 7K (53. 07 vhm®) 1) 5 18 4FA: itk it (78. 20 vhm®) H 17
AEAR T T AR (67. 86 v/hm®) P K520 4F A fif Bk 18 (86. 98 v/hm® ) i T 48 # 20 4F- A= Ty B AR ( Pinusm
assoniana ) ¥ (56. 27 ‘[/hmz)LGJ , VA 20 A K H V& I FA K (60. 54 th2>,28J AT 20 AR VE oK HE
( Mytilaria laosensis) N TAK(156. 81 t/hm*)?")

SRR N TR 7 AR AR [ E B (3. 28t hm ™ a™' ) R TAREE 7 AEA A 1 (3.70 t hm™ a™') #1 8
RN TAR(4.19 thm™ a™") ) 14 AR AR B2 B (6. 26t hm™ a™') @& )78 13 4R DR AZ A
TRASH1(5.96 t hm™ a™") Fll 14 FEAETAZ A TAHAR(5.07 t hm™ a™") ;20 4F A= 4 34 [ 5E R & (5. 78 t hm™
a™ ) BT 20 4E4E K EHEA TAK (9. 88 t hm ™ a™") FIFR L 20 4EAEAZAAK® (7. 18 thm 2 a™") [ HE T
AR (5. 15 thm 2 a™")

SRR AN TR 7 450 20 4R A AR [ RR A T, 200 AR 8 B P 38— FRAZ AR N AR 7 41 20
AR 13.56% F1 19. 50% ) (515G 23 6] 5 4 i - A @ T WG e i AR = X)) R ARG M4
SR A E MO e B H %) b o MR AR 3 AR, B AR SR BRUEE 2 i 438 T =X, (R S314 24 7 3 R0 [l e
I AR S — AR, &S AR AN TS 11 44 B G R BAEAR AR RS2 R N IR0, 1X ] g2
oA AR A S IE iR B A 5 R, AT F BN TR AT Rp2 28 R R IR R ) R TR X
BRI 38 D) 7 P[] R

S eativ *Alﬂtﬁaﬁﬁlﬁﬂﬁﬁi’ﬂ CGEMEE 2400 #/hm?) ,>7 EAMRSIFARARIA , 62 PO BT IR
ZEN T AR (55, B A A A () 2 BN BR ], R, >7 A A AR B4 e B B A R A B — ELE R R
B o [RIEHAR P A AR 25 () E R TR AN JE s A P2 A BRI T MR TR AR A 7= A 4 v, ts BRI 1 ik
A [ 5 AR BR XA R AR I i R SR AV AR B AR i £ L o RO AR B 2 B A 2. 36%—4. 67% ) EELR
R, AT N, B KA 1 [ |, SRk il i Y G AR AT . MROHE B RE T RN LS 42
Z A R S A O I R B T e A R e A RS e A IR, 768 B R AAR Sy R T S 4k
B IRt , SR 1 25 (RS54, 4 2 VR 3L BXE A VR S EE AL 22 813 A 4 6 i vy I
RN — A EEIRRE,

ARG SR R A0 1 S I 5 1) St R AT o DT ORAIE T 25 (B RUBE B A — S0t R 1] RUBE I 74 S 1
SOIR T A3 Tl B ] ™ AR 5 i I R o L S L S B T PR A A (RIS I B 1 [ sk e 7 B G 1 i 8y 28 i
WF 9 45 5 N3 3 5P B AR SCR SR R B 7= ik, AR SRS AR s (e i B4R A I AN AR
HiBC PRI YL, 20 T R R A LT B3 2 3 R B AR ASR i AR R LA S LA A B
Bk R AE AL A U oy LA RBUR T PR, BLAh, AR, E A i Bk /N2 T A S BT R SR AR
ARG FE I 55 M 1 PR P52 0. 842 MY LLAEDR SR AR (AR a5 [l i 5 B AR BURTR] | [R]— Ak o A [
AR B BERIAR 2 5 B AN A ] RE S ok — B AR 22 , D 1T 52 MR AR [ B et A VER A AL, DRI, e v A
AR B A A TR ST A
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