PREEEERATTT SR E T » 9(4):299-315, 1994. - 299 -

L ABREERER 2L TR
TaRERG EIREYH

* Lk % P L
ﬁ@ﬁ ‘)\ EX :'b-?"‘l‘iﬂﬂ "‘E'?'f}i ﬁ,\

wm R

EHWELHENRERMEERNT  BETEILEE AR RE s —ES
RS A » BRI —RE (20m X20m) » M2AERAIE RAEHS & DR EEERE
B (LAIL -

BIEEAMRIE R E196.9 ton/ha » EFFARGRALLAIRTS.5% » EARMEE
MR Z » B21.9% ; MKEERRE | TRBEMAIREDREH RS 2896 ton/
ha » ARG BIE R F93.6% » #AKMHEENR54.8% » BB R EER
o WM AHEMBEREREENImUT » BEEEESSH o RIAEHAMILAL
2583 HHEBEZMAIES - FRRPEIHAN AN TEREH - MABEERS
RS EBARMEHMERE - TMSRMLALRIAAR 39 » hEREEAIENS5.71 ¢

REEMEMREIEN L - BURREARS E T EERLAIERE - B8
=RE - BREAME EFRA LS  AIEURPEHSNEDERRE 8
LALAMEN - KRR TTEERREEHNTE  BHEELME LB ER  ERErE
RAEDEIRIE - ERBEHASMM FIEMRRLAIRE » BRIEETILEES
Fri& g
TSI - A O - FLEES - &R EEfHes -

MESE  EEX - HER - BER. 1994, BIURSHEEREBREDRRER
THEHNRRES M - HERBFHRIEEST » 9(4):299-315.

Biomass and Leaf Area Index Estimates of
Broadleaf Forests in Fu-shan Forest

Kuo-chuan Lin, Fu-wen Horng, Han-ming Yu and Fu-ching Ma

[ Summary)

In Fu-shan hardwood forest ecosystem, two sampling plots representing
stands at building and mature phase during gap regeneration were selected. All
trees in the plots and all shrubs and herbs in subplots were removed and
weighted, and the distribution and accumulation of biomass and leaf area index
of the stands were calculated.

The aboveground biomass of the stand in building phase was 196.9 ton/ha,
of which 75.5% consisted of trees and 21.9% was shrub and herb. The above-
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ground biomass of the stand in mature phase was 289.6 ton/ha, of which 93.6%
consisted of trees. The majority of biomass in both stands concentrated below
11.3 m in height. The leaf area index (LAI) of the mature-phase stand (8.39)
was larger than that in building-phase stand (5.70), but the tree layer LAI of
the former (5.83) was more than double that of the latter (2.80). This
indicates better development of the upper canopy in the mature-phase stand.

The aboveground biomass and LAI of the mature-phase stand in Fu-shan
area were similar to those of the same type of stand in Lien-hua-chi area,
Compared with tropical rain forest with similar annual rainfall, the mature-
phase stand in Fu-shan accumulated less biomass but had similar LAL
Disturbances by typhoons in Fu-shan forest may affect the accumulation of
woody biomass, but leaf biomass can recover rapidly. The low aboveground
biomass and LAI of the building-phase stand may be controlled by the processes
of gap regeneration,

Key words: Building-phase, mature-phase, gap regeneration, biomass, leaf area
index (LAI).
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ETTHFE LS (Waring and Schlesinger, 1985)
 FSFHIEDERBEMNS RS S HRRERNE
B2 o MAREIEETFE LA R TRAERE Ry
 FEARER ARk S REE c RILEER
A SR AR 2 B F) R &£ BE 77 ( Whittaker and
Niering, 1975; Gholz, 1982; Waring, 1983) &
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Waring et al., 1978; Gholz, 1982) » 4 » Z&
ERI58 (leaf area index, LAI) % B gt EiAh 5
EHEAEFARFREAR RS (e s,
1986, FREAEE, 1989) o HEEEMND & ERF: -
E—HELAUMBAHESS -
TEFHEBRERENE DR GERIE
% EEFEIER AT ER FH R &4 (redwood
forest) W4 YD FTHE#E8R4,000 ton/ha (Waring
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(Cuevas et al., 1991) - HEMENERZERAT4)]
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BH, 1988) ~ & 5= 47 (Phyllostachys pubescens
Mazel.) (7R, 1980) SR AEMRAFEIE - T4
EBFE AR R IR - EHEE N E AR E A
» GHIEBHEDRRERR(BEE S, 1986) -
{EEFZRTRRED R R EERERE
B RIBESBRRE « BB B NEM TR L
BARL T (gap regeneration) RFHAIS BRI R E &
MEREARENEE  DSSENEEEERE
FLEREF RS ERRSArER » THER
S TEIR R TEAT (processes ) MBI ERIERE - B
e BERILIMR E SR FTE I S EE N R &R EE
MERBRERSH o

= MREAE

(A SEHE

A FREMRERRATBL S ERERNERZA
BAFZFTENRAMNENEEH S - LEBHA
b E24°34 » HER121°347 » ENE A0 B ARERiE



MSERERFTIFEEREST] » 9(4):299-315, 1994, -~ 301 -
1. BUSRERSEH
Table 1. Climatic condition at Fu—shan area
- T % & wEEY R
(T {mm) {(K) .
Month T . Mean relative
Mean temperature Precipitation Rainy day humidity
1 11.6 128.5 17 97.8
2 13.1 81.5 15 97.8
3 14.8 270.0 19 98.8
4 18.6 417.5 22 99.7
5 21.6 197.0 24 90.0
6 231 3225 21 97.8
7 24.8 177.5 11 99.4
8 24.1 173.3 9 99.1
9 22.5 141.0 10 91.6
10 18.2 271.0 8 984
11 16.9 325.0 12 97.5
12 14.2 189.3 19 91.6
g ERRET
Mean or tofal 18.6 2,694.1 187 97.4

Tl - mEILSA SRS 5 FIEHART ¢ 1992, 6.-1993, 12.

Source: Fu-shan weather station, duration: 1992, 6.-1993, 12.
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Table 2. Characteristics of the trees in
Fu-shan Forest
{mean * standard deviation)

BB
HHE Building—
phase stand

REAM S
Mature—
phase stand

BE (cm)

DBH 16.08 +0.95 20.80+1.30
e (m)

Tree height 10.71 £0.20 12.78 +0.37
fEEIEE (m)

Crown diameter 3.75+0.22 4.78+0.36
BER (m)

Crown length 5.41+0.23 6.5240.34
B (B8R ha)

Tree No. (trees/ha) 1,350 1,330

1961) 5 MEEGHIMRARTES.6% BRERFECR » Hd
691.9% FRALEE - BShRERBOS B HAERY2.115 -
B 0.3 m SR EBR R R RS S
S ¢ ERELEAPROK M IR60 4 4 (LR ES0% L |
» ERTE IETRE A - RS - S
HEABETIOEMI40ELEE ) MEBHHEN
15%FRAHRO0ELE 5 H50% A B FE30-404F
EzF- Bt BIUBERESBRILEERLN
BB RERTETE -
O SR RIS

BB R APEM S EAR R AN SRS
EMETINRIFL - BRPTAMRERTEE
MBHET R - HEMESBIE31,090K 6,520 kg/
ha, 7 AU{E T B HEEDREITLO R&46.8%  HK
» S AEE 5> B £310,460 523,960 kg/ha, 1524.2 %
28.4% ; ZERISBIE1,670% 2,170 kg/ha + 453.9
B15.5% 5 BRI A EREIRA P ST
1 TR R FARIM S R E B A 5T R 10%
» TREDEDBERES AR 43,200 513,900
kg - BLLEEESRIEBRESEIImU T B
EHR R 53 BRI 524,750 510,640 kg /ha
» S BRI R 57.2576.3% °

G R O B AN E Y RIS
» ZEBAVEYRTIINGRS » R RIS E ST
BEEFPERIERNBEDES IS148,500 &
271,100 kg/ha « BIR{ERAEYR - BEFRRK
PAHE S B B5 104,000 B 186,600 kg/ha » 1570.1 5%
68.8% ; HABREAER/MEE s BERZ » 45
£$3,130 55,660 kg/ha » [EIEEE{E2.1% 5 TERE
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R 3 BEEAMSEARBEHEPTIRAESEELEYVEZST (kg/ha)
Table 3. Distribution of aboveground biomass with respect to height of shrub and
herb at building—phase stand

~ 303 -

Height Bole branch Foliage Sum
0~ 1.3 10,261 2,179 1,184 13,624 (31.5)V
1.3~ 3.3 10,115 929 82 11,126 (25.7)
3.3~ 53 6,338 1,928 102 8,368 (19.4)
53~ 173 2,471 2,741 92 5,304 (12.3)
7.3~ 93 929 1,584 79 2,592 ( 6.0)
9.3~11.3 833 856 48 1,737 { 4.0)
11.3~13.3 142 245 82 469 ( 1.1)
48 Total 31,089 10,462 1,669 43,220 (100)
E5E (%) Percent 71.9 24.2 1.9 100

D AT AR EENE AR -

DNumbers in parentheses are the percent of total biomass.

K4 HPAMRSEBEARASBHFEEDFIESEELEYEZST (kg/ha)
Table 4. Distribution of aboveground biomass with respect fo height of shrub and

herb at mature—phase stand

E TS LR 5 Bl ek fwE
(m) bole Small Foliage Vein Epiphyt Total
Height branch & piphyle
0~13 2,674 2,448 508 1,041 179 6,850 (49.1)
1.3~33 2,435 510 75 62 10 3,792 (27.2)
3.3~523 508 637 449 9 2,003 (14.4)
53~73 416 123 282 0 0 821 ( 5.9)
7.3~93 87 239 153 0 0 479 ( 3.4)
4@ Total 6,520 3,957 2,167 1,103 198 13,945 (100)
B3 (%) Percent 46.8 28.4 15.5 7.9 1.4 100
MEIABES{L2MREN TS -

Y Numbers in parentheses are the percent of total biomass.

HHoPREEAEDREEENEMES(L02R
0.1% > ERBIH S FREF R EEDRFETE
£ o HILFTATRAENS  RRNKERFEA
fRd M r T BIREE - (FEEMBRI97% LA
L o EREWHSTREELMENRTTII0E] -

HE T HNEMEREREEINIm AT » MRS
HIFRSIFE0~5.3 min] » HLEERR HEAE T AT RIHEE
RIBIEI &R 5 BRAEBF EEMRAIES
a4 » BRARRMBEENA R LmE
R EEBUEEAE -
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Table 5. Estimates of aboveground biomass among free components for two
gap regeneration phases of Fu-shan Forest

B= i) PG
Building phase Mature phase
HE
Component &inft HAE &R B
(kg/ha) (%) (kg/ha) (%)
Biomass Percent Biomass Percent

T _
Bole 104,034 701 186,605 68.8
B
Large branch 33,452 22.5 62,642 23.1
VR
Small branch 7,823 53 15,515 5.7
&
Foliage 3,133 2.1 5,657 2.1
B
Vein 17 -0 397 0.2
&R
Epiphyte 15 -= 308 0.1

ia

Total 148,475 100.0 271,124 100.0

DAEF0,1% =
U] ower than 0.1%.

]

15.3

13.3 E

1.3
9.3
7.3
5.3

23 i

T T T T 1 J T T
0 10 20 30 40 0 10 20 30 40 50

B2 X | AT HUFEAEYT Shrub and herb

FEAR  Tree

1. BEREPERI TREEZ LM -

Fig. I. Distribution of aboveground biomass with respect to height in Fu-shan Forest.
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LERsadmE S BIE196.8 5.289.6 ton/ha ; EET
BRAEM S AMNEYRBHES - TRL&DE
BRG] » 2 BIB575.45%93.6% 5 &
REERRE  SE2.651.6% o TSRS
R A B H i E R 15 LB 5522.0% B A Bk Bhile
HI4.8% H 2% » B BRI MR N2 Ocm Ak
KBS > TEMADEEIEE ALY -

A EHEmHENIS A
AR B B AT (R B 2 L BRI BT AN 2R
o R4 PR S R R e 0
200} 0-1.3 m B ERER HEEMFPARB200em? /g ° T
7 BEEHRERRENS AT ESR L EERTIMN
7 B3 © FAIE A - BRI SR b 5T T »
100 L R 6. BARMBHENARSEC HEETH (cm?/g)
Table 6. Specific leaf area with respect to
height of shrub and herb at
two selected stands
o = 2EH R
{m) Building Mature
Height phase phase
] %k Tree
, 0~ 1.3 197.5 235.8
AR R ALY Shrub and herb 13~ 33 130.0 185.8
33~ 353 121.7 1721
m HEERT  Litterfali layer gg: ;g i?gg ﬁgg
2. BEHRAIERS EMBL S - 9.3~113 117.8 -
Fig. 2, Distribution of aboveground biomass among 11.3~13.3 103.5 -
strata in Fu-shan Forest,
17.3 1 Ao
15,3 1 o AB oo o
13.3 1 A AABR /KL ¢ o 0
11,3 1 A AN DN N © e A o o©
0,3 A AN AALL © o ©
T.8- Fa o M A ©o Moo 6o o s
B3 ¢ A o A ] o
3:3 7 A ° ©
1.3 5 T T T T T T |
50 o 100 126 160 1756 200 225 250

3. EERIRRFGHAS L EEE L TR -

Fig. 3. Specific leaf area of major tree species with respect to height in Fu-shan Forest.
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ESTERB{LRR - 7] RBIE THFAYE f S8
HEERSE - fHEMEGHE - BHEXKERND
FRESHAPRSY - PEEEETIEK - HAR200 em?® /g
v EEFET3 m AT IR IEEHE 5H K #2200
cm’/g & (BHEED ) - MR HEBR A
PREERRE - REARPIS0cm? /g3
HIEE YRR LCEEN  ATEREMD EEE
EEHEEAENIEDE » RERINET - BE
PESNEEEH S REEHT S - UEELHES
RES - HEWTREES, 740 m® » {FBEEEMZ
24.1% » K&/ KIKAK (Symplocos cochin-
chinensis subsp. laurina (Retz.) Noot.) » S
(Elaeocarpus japonicus Sieb. & Zucc.) ~ B F

FEER ~ BUESC - BN - RIEM R L BRAREAE SR E YR EIEE TR RS

FHEIEL10% LA LR GRS EIE » TR E
FLRRIRBARE ( kD v Bl » SEEEH
B{E - EREMAHIUIERED  BEEmE
14,070 m* + {GEHEEEMN24.1% » HRXERE
SBEEU11,190 m® - 1519.2% - BEKRE FIRE
9,960 m? + $517.1% - & = FEIEA TEE RS
BAEFL10,000 m? © R /B s S REm FRY60% LA
L+ o BNt ABETNETRC,900 m® » &5+
ITERHEERRITI70% LIE » EuiEEiEEE s
i EESEEERRI% L E o 2T AR
Treh R S TR (R 3R2) - BRI —PR T 1ESR
BHREHERER - M EEEERERT B
BRI 328,000 m?  BRPNHAME S £358,300 m? ¢+

R —ERSIEBLELENEEIRERMECEEAMARKGRECTHE

Table 7. Estimates of leaf area (m?) per hectare of major tree species in

Fu—shan Forest

BEIAS RS
Building—phase stand Mature—phase stand
EEmEH EER
B ) T ke )
ecies ea ecies €a
P area  Lercent P area  Lercent
RELRE HkE
Castanopsis earlesii var. sessilis 6,744 241  Machilus thunbergii 14,065  24.1
INBERIRA RERHE y y
Symplocos cochinchinensis 12.5 Castanopsis carlesii var. sessilis 11,190 19.2
subsp. laurina 3,487 REFET
Wy Litsea acuminata 9,959 17.1
) ) ZEEID
Elaeffarpus Jjaponicus 3,234 11.5 Engelhardtia roxburghiana 6,934 11.9
R (AT
Pyrenaria shinkoensis 3,185 11.4 Diospyros morrisiana 2,980 5.1
SRR N BRI
Cyclobalanopsis longinux 2,696 9.6  Symplocos cochinchinensis
§THy subsp. laurina 2,811 4.8
Machilus thunbergii 2,512 9.0 EREEE
KT Cryptocarya chinensis 2,103 36
Myrsine sequinii 2,015 7.2 TR
Cyclobalanopsis gilva 2,017 35
il =1 Em
Meliosma squamulata 1,462 3.2 Pasania ternaticupuln 1,501 33
Cryptocarya chinensis 1,136 41 Cyclobalanopsis longinux 1,570 2.7
HAthigftg HAgE
Other species 1,506 5.4  Other species 2,737 4.7
& &
27,977 100.0 58,267 100.0
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ITERAFTERHESD » hERRHEERRK
BSERET ARV
ERHSTREERERESR(LAD 227
FUanE4 » B TS HIM AR EELAIRE
RIF20- 1.3 m BRETHIBEAEDY) - HLAIR2.34{5 2%
SLATRI41.0% » FEAFISLAIRIE » E2mEH

17.3
15.3

13.3

1.3

9.3

73

53

3.3
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EGE5% AT i EESE LAIRIEES ML
7.3-13.3 mPd o EFAM S BIRE] » 2520-1.3 m
R AEIL A S (S 2 34913.4%  TEAAILAL
18 .3-7.3m - E2m EME AR0.45 {525
FI5% LA E - EF EEBERISESTE.3- 15.3 mfd
» SRR HAAR > ERE T - BIETE]S. 3~ 17.3 mfH -

[#] 0.5 1.0 1.5 20

EAR MY Shrub and herb

5
X

TEAR Tree

B 4. BEHkRIEHS TR EZ FEEER(LAL -

Fig. 4. Estimates of LAI with respect to height.

LAIZRME5% L b » BEREREAAMR G BIL AT 3 FEE
4] o LIRS RILAITNS » EAHEA8.30 hEH
BERS.T0RS » FERIBESIH

M5 i

(3 AR 4B a5y A

TE IR EA R SR T E D E MR
HULLBEEANRS - R AT ANTE L HE S R AR EE
HEMED B RAEREERSTR R EMREE
o EELE BT MEIRE - MEARRELSR
BT o B2 LA AR RIS ERE R
#710% - MR EE bR FHARE RIS AL
FORE15 om LA ERUBIARS R » At LURER10
cm BA LU HE - S REEAR LG EERR
MELEMREIE - ERREEHSD » BAE0EL
FrEMRERA (BVEXE » 1985) » EiIERR
L AR AP FHI60% A - FIFEABPEER
R » EYBEE » KESFEERBREEL

HAERTO%ES » AMEEISFELERKEDE
BF{197-209 ton/ha) (R » 1981) » ti{r Rl
TR AT80% « (BTER AR FEE Mz
FER BT E268 ton/ha (BRUEEE » 1986) » B
SRR IR E T EEE TR EREEY
ERMR3SEESEMZ « FFEANEBLO1385  # L E
¥R E1 335 ton/ha (RIS » 1989) » EERE
(L #b R R EEME - TTERESED - BERETE
REUstEERH o EENSBMKE » WIEHKEE
PIEE317-19 ton/ha » SR APEAMR 3 2RY3
5 MERESFEERELEMEZESFALILZ ton/
ha (BAE XS - 1985), thEBiELIE692(5 - AiRiE
EHERIREIEM S  BEREEH 0 ER&EL
1 WHAWSAE  WEYEEE  IULERSE
PR BSRERPH - R R -
o EPRIENE R B RRNEEFRIFZE
o Whittaker (1975) R 8 E W R £ ¥ 5200
ton/ha * BAFERESI00-350 ton/ha » BT
72450 ton/ha ° {EMZRE TEFREMNEZEE - BAE
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Table 8. Biomass of forest ecosystems in Taiwan
b e
& | EiEERh IR usian
g =y *ﬁﬁ‘z Cryptome- Cunning- {0 L h;  hardwood forest
Ttem Trema Casuarina via hamia hardwood = rovem
Orientalis spp. . , lanceo- A A
Japonica lata forest  pyilding  Mature
phase phase
DBH (cm) 21.0 6.0 20.1 13.8 29.6 16.1 20.8
Ht {m) 14.3 6.6 16.9 - 17.1 10.7 12.8
PR (R ha) 520 5,480 1,650 2,300 - 1,330 1,330
Tree No. (trees/ha)
#b FER&#)E (ton/ha)*
Aboveground biomass 138
5B Bole 39-40 44 145-167 17 192 104 187
#% Branch 20-23 17 13-17 5 74 41 78
# Foliage 2 1 17-19 160 5 3 6
f83t+ Total 61-66 62 176-196 (186)** 271 148 271
(321) (197) (290)
LAI - - - - (9.01) (5.70) (8.39)

* 1BTAELS trees only
** IS AR E 2445 whole stand in parentheses
L 7-9F&E IR MREESHR(

si-tou experiment fores

2.
3,
4, 2
s hua-chi, Nan-tow county,

TS - BEREAR 2,400 mm > RIGHET
#400-600 ton/ha ; BEFIEEE1,200~3,000 mm
r Bl &EBB300-350 ton/ha ;s BRNEEEE
750-1,400 mm > Rl #8 R 50-200 ton/ha
(Singh, 1989) - 7EH1 B R P B BATEREI R AR
(Sal forest) 4B £292-717 ton/ha (Bargali
and Singh, 1991) - @& FEERATEBE
2,500 mm (381) - EEHREHEE290 ton/ha * B
PHELEYIE « HEFEE AT » ENew Guinea FUEEIL
R EE £ R F310 ton/ha 3 [ EE New
Guinea 78 BRAE I LRkt L3R £ B ANZETT3
ton/ha ; FBREEIPasoh HIEEILRIMiE FEE 49
BR4755664 ton/ha ; 7EZE Khao Chong H[E
SLHEER I A 423331 ton/ha (Whit-
more, 1984) < FFH R NEE B AE @ 47
PEEMEmHEEREASRIo Negro2 il » HFF
AR £ BAOETE R 234 F1423 ton/ha »
H R FEENHS HEYBEEE (Medina and
Cuevas, 1989) » THEPEER & B b #EHIRTARHEE
BB Y BRI T744 ton/ha (Golley, 1983) o L3R

B + 1980) 7-9 vrs old Trema orientalis stand in Liu-kuei, Kao-
hsiung count
B4 7F¥ D ERTEAERE (BRRSHRERE 507 » 1988) 8 yrs old Casuaring spp. stand in Hou-lung, Miaoli
25@%@*”'7{* ﬁ?ﬁk@'ﬁﬁﬁ# ({1850 » 1981) 25 yrs old Cryptomeria japonica plantation in NTU
OELERZARE ﬁﬁ*ﬁ&ﬁﬁrﬂz(#@EX% 1985) 20 yrs old Cunninghamia lanceolata plantation in Lien-
T & FUBEH » RO (JEE X% » 1986) secondary hardwood forest in Lien-hua-chi, Nan-tow county.

MU RHRE RTS8 L R 2 5 s g L
EEHEM - BRTHEBREEN  BEFERE
HEMNEERZR - BILHMEMBESY - EXE
(&) » FERETRERKRNEME - (2776
ZETRARBNEE  £RIIHE &
RERENR « HEBTRECF9HSEREERSE
FE4.5mbPl b (388) LR EEFERHIZRE
WE  EERTBABEEDENHEIEM (Waring
and Franklin, 1979) < {B H; #l|#% Virelles-Blai-
mont HEEBEE R (Quercus spp.) #i_F¥F & f i
5156 ton/ha(Packham and Harding, 1982) ;

EBGeorgia LI BAIREZERI MM H R EMBE 157
ton/ha (Monk et al., 1970) ; EEWisconsin |
LT E » Acer rubrum L., 35 5% (Acer sac-
charum Marsh.), Berula Papyrifera Marsh °

VO FE S R A B AU RIS IR B A Kb EE 4B
E95-119 ton/ha (Crow, 1978) ; &KX Alberta
BREESH EEER RAET77 ton/ha (Peterson
et al., 1970)  EEHKSFEBRERSORENHTE
R - EMREREUERSEDE - HEE
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Puerto Rico BYSEEATF 4 REFERIAF » Hih L&
4 F36 ton/ha (Cuevas et al., 1991) - i
PR ED BRI EE SR ERTE L HbIE AR HE
2 AT B E LM E AR A920% - SrFEREAS
B HYREeRKEEY 0 TBMKE (Cuevas
etal., 1951) «

HORIEMRRESR 0 BESPABESR
HISETT IS (Doyle, 1981; Peet, 1981; Waring
and Schlesinger, 1985) o i@l H#blE RE FEAR BREAHA
H EE Mo £ e SEEIREAL4765(E2) -
REEARSME » RPEHSIBRKEDEES
» BRSNS 1.826%  MEIA R MR E
MRIBIE » AEEBHAENCIE ) MREER
F&DBRAIRETR  RAEESEEREZ
0.9045 ([E2) - RIEEREEERS AR ERS:
28 EARRIEEDTERANETER
HERE{E2HSEMBHN22% (E2) - BEE
PFLBERRIET - LERER2EH  wAR
HAEEYE » 7] B AP REARIMDE
THEE » (BB REERD » AR (K2) -
{EFAR R HFHEDNEDRERBIAM T2
SEMREREERS% LT (B2) - EEERERR
EREMANE R KBREONER - LA HER
SRR AR R M AR PR VR TR 2 & B At 331
ton/ha ' FELPES1.7 ton/ha T R E G
8B 6.5 ton/ha + EEF2.2 ton/ha(3R3 5zd)
y RAEIR S - ERRHEETERER AR
WA MEBEME RIS » BEEH « EER
PHARIH AR T A AR T EEEE ABXY
B PEfEE o TR T RS AR S LSRRt
B (FR6) » E4 » B RPHARR A R M 44888
ARERHIE N - A BRI E TR B
BEHAH T Fa020f5 L L (3R5) » EFTHENEE SR
HEPNTREEER - ERERERSIATES
BRI R B B E e SREAI AR S PR
HHFEOFHN 3 miE » EMERENREMSEREE
AR BETETE R EIS0% (54) - MEREIEH
AR FREYNEDRAIS RS - EF
/309 EMBHEFLE0-1.3 mMH (R3) - BHEH
AR EAREBEERNRS  HEEREERE
AEN3 mPAE BB ERHEN12818 .
REWRSEMELSHINE » BIEHEARBENS
REFEM - SEFEIImET » RPIHS &
WBELER SRS (1) - BRSNS H
AR R RIS E BB » #7E0-3.3 mfH
AHLANEME -

BiERERENEERTTETRER - B
BeJE, e ASHIEEIEY T8 » e REEE - FRILHE
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A FIS - MiELHER R EEE L ILEE
FRE(ZEEE » 1992) - HRE LIRS
AREARERNERAN » FABNTEREZEES
B BESERA TERABESFNRELTEHN
3R o AR AERETLIR (gap) » [BiERESE
¥ & 18 A (Brokaw, 1985a ; Brokaw and
Scheiner, 1989) ' E8E A ARBEME » FEFLEIE
(gap phase) FIHAL: P RE(EA M dRHIE AT
HMT-9F&EH EMERLEYEMETGC ton/ha
(FREE » 1980) - {BALEEMITEHMEDRATEERE
2 ft > 402 B New Hampshire Il Hubbard
Brook BB Prunus pensylvanica L. M2 #E14
E4XREMBC LT ton/ha (Marks and
Bormann, 1972) - —REMMFETH AT EEE
K & ¥ B (Shugart er al., 1981; Waring and
Schlesinger, 1985) » RS EETEIC » FLEAH
[ HEEHERSA  £DEPETE » FEER
BEN - EHEEMRNTE - EHMHERIEEMR
RFEE Y - BRERERME » 7 HEHRE (Peet,
1981; Shugart et al., 1981) « {(EfEERBGHAIRIEE
PR EREYENTE - RI-CHEBRERRNE
(Shugart et al., 1981) ; MERRBERE £
YR IR B/NE RSN (Doyle, 1981) » LIFELHH
EEEMRERE - ESCERIENHS - B2
FZIRERE  AABREFE/IEHREE  BR
_REHE - HW-HRETCTHTEMAFEFE
(Brokaw, 1985b) = A<y 7CHUER T H2{%0.04 ha »
HEERIRAIP FLBAHE B S8 BE
YRR - BRREEE T ERARREE . -
DEEMRI 27
mEELEEARER S RTARZLAIZ
5.3 EBEEPEZ2.0ED(RT)  ERELEE
SBIEERH » AT 57,3 m U T A R i
wHHPHILLERET LRSS RS (F6) - [
 EREAHARRS HO- 1.3 m BERY HE IR E F i 2235.8
em?/g (3R6) » AP HEEDRETERE2 m LIT 4
AGEE R EEN213.2 om?/ g (BEE XS » 1986) °
HETEEDELISNRERREEEE - BIHE
RER - HEAEEFRETEE - DSt
B e i (Monk et al., 1970; Lewandowska
and Jarvis, 1977) AN RNERRBRAS
(FR6 B E3) - [ERF - AW SELAF & B EER
HEEZMELAl BB EMRBAOER
(Shelton and Switzer, 1984 : Burton, er al.,
1991) o (BB FHALER AR LIRS E S EE
EH . ETEBOER L EEE T2366-427 cm?/g
(Burton ez al., 1991) » HHELEFEHEES -
ETEEHPRBHEARNNERESTIRE  £4
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HEARRISEEMMUEBOLR - MEAMNS » A3
Mo L FEEAOEEF £571.9-247.3 cm*/g » TR
BEHS64.0-144.7 ecm?/g ( H3) » ET-HEBEL
BEALEEETRERTA BB THEERAT
1aE » EPEAT S TEENEEERBEES -
meiRERH I 2B/ ERMB131-319
em?/g (Burton et al., 1991) & H &L AREAHAH
HRE o

g L H S RAZE R R BRI R 2 LAL 38,39
BIBHLAIRS.70 (R8) BN EERRER S
PEY9.01 (BEE XS 0 1986) - {BH2E b |w R SE
MERETT IR ML ST BAvBEASE » RIETE
(L[ ERFNHE AR o R » SEHEEMHE AR A
IHELAITEOFERSREA » 8842 (WEXE
» 1986) » SRR L HElR PRAHAS > HAHDL o —& T8
ROLAI EBEZEFEE - BSOS E - BiEE
TEHENEE  BERFPXLUASRBEERRE
FEfeflAE SR (Waring, 1983; FREE - 1989) « 3
B P AL EB ¢ IR A M S W R B ARMILAL >
Oregon 250 450 = 4 DITEREAR (Pseudotsuga
menziesii {Mirb) Franco) 5 B EAISH 354 »
H {8 55 T B T #20-42 m*/m?* (Gholz et dl.,
1976) ; H & Oregon M 76 & &9 Tsuga hete-
rophylla (Raf.) Sarg. #BEEDHS47 m* /m’
(Gholz, 1982) » K Cascades Mountains #1[E &
B E AN REEREESLS m*/m? (Waring
et al., 1978) ¢ o H—EBIRAIHIERTRENEE
HRFEEMBCETELE  ERAKENT
# - BREENESRERESEEEE  HRAFIAK
F BB EHEEFT % K (Waring and Franklin,
1979) o —fig#hsr RIRA AN AEEER » 0
R AL BRIV EAM > HLAI S 7-8(Burton
et al., 1991) » HFEILHIEFMRE ; MRTBRMNER
Alberta BRIFHE R ELAIRI{EE]1.8(Peterson
et al., 1970) - il—RERMORBERIHRESE
ENTETES - B 0 ERFEE 0 HLAI &g
{& (Cooper, 1975) « EREATFREH » £REEE
HIRIMELAIZELL 4(Cooper, 1975) BTaLLHE
HERAREMNE iR E YK PEEEPasoh Y
oy » HLAIST.1-8 (Whitmore, 1984) RIBS{E
Bl HEE o B4 0 §i R EE EEF R0
Negro Z IR R AR H LAI 5 7.5 (Medina and
Cuevas, 1989) RIS H1E -

mElL BT R E RN BRI
» HEARILAISES.83 » (52FSLATRIHIT0%
' TUEE T ARRILAIS2.80 » {E2MALALIHY
50% (%7 &8) « EETEESINEN S EREE
Mo » —fQME + LAIFEEEEAISCE - by

FREIER - BERIC ~ IR - BT AL RIS E R A B R R EER RS

EMERAL - WEVHLAIRE LA » FERXE
% TTHERIFTE M —EEEE) - SERCTREEER
FBEEEE) - EERIEANTES L (Waring
and Schlesinger, 1985) « # W R ERE®E » &
PWHIE » HTEBESRTEARE » LAIEETE
WEEFRIAEMEE  ERTHENHERREIES
&L E A BEMRTE (Waring and Schlesinger, 1985)
o {HANSR BEFRIRT EERIHERAAR » MHERE
REARNESHE TR ERNZSESR
FIZEFRAULAL (Marks, 1974) - iifiskms @ &
LALZ R AR » BRFORERBRSREBIIRRE
» BURE P HEHRRA « 8 ENLALBE LR
AELAIELIO-20% (Marks and Bormann, 1972;
Waring and Schlesinger, 1985) - BB+ E
» FESERERUAIA IR A A - B EN
HE  LAIFTREG Ry T « EESEItCRE
REREILE  HEBERA » AER—EBF
fal » LAIA SEZFW1R1R (Peet, 1981) - T@IlHIEEE
ERAMS ATRERFLBH R AT AR 15 LAL{DER
RAMERE—BREE  RERELVERHTES
BIREHE » (ORI -

TR LATROEE] » EFLBERIERITE
S0FERZFEREALAL » M2 HPRERBRFE
£ ' LAI§ TEEI0-20% - RERF—BaRE
(Doyle, 1981 ) ° HATRILEHE B EHI%Z BB
"B FLREEF AT E A  HarRILAL
T ERARFERAR LA FEES MR
AT LA — RSN LR - BRiE ik » BAE
Liigil R AR R S — LR » T 5EE
Fh—FHRRE o BEHAF A RILALE R R FAH
HHY 68.1%(3%8) » CHEETEARRIES » IR
I — R EETILRES - AMTEREE
L A AR AR L AT B EE fh b [ B RS (3R
8) ' ELAIF. VR EHHFEREZLAL  EF
BFIRBLALIZ B » (A E—F T - BRI LIREE
B2 » P FLERE FH BT AR IS8T » AU
I6k REIFEAR - VT REICE A B HAE ST BRI TR T ARl
PREFEIEALAL (Bormann and Likens, 1979)

A Ft A B R Er A (G EERIRNSC 82-0202-
B-054-07-A07) » 5505 -

5| FSCRR

FEF. 1992, TRUHERIERSK EEEHILIR
EHRH D BE TG - L S8K
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Appendix 1. Major tree species in building—phase stand of Fu-shan forest

#w FRE (%)
Species Tree No.
K Tree
RERFE (Castanopsis carlesii var. Sessilis Nakai) 17.0
AERE (Myrsine sequinii Levl.) 17.0
ISBIF (Pyrenaria shinkoensis (Hayata) Keng) 15.1
XLH5 (Machilus thunbergii Sieb. et Zucc.) 15.1
#FAB (Meliosma squamulara Hance) 1.5
WS (Elacocarpus japonicus Sieb. & Zucc.) 5.7
SRR (Cyclobalanopsis longinux (Hayata) Schott.) 3.8
TH (Schefflera octophylia (Lour.) Harms) 3.8
BT (Engelhardtia roxburghiana Wall,) 3.8
NEKIKA (Symplocos cochinchinensis subsp. laurina (Retz.) Noot.) 3.8
REARET (Litsea acuminata (Blume) Kurata) 1.9
HEREE (Cryptocarya chinensis (Hance) Hemsl.) 1.9
& (Cinnamomum randaiense Hayata) 1.9
BAEKAR (Symplocos lucida (Thunb.) Sieb. et Zuce.) 1.9
#EAR Shrub
KREARE (Myrsine sequinii Levl.) 14.3
ANEERIT (Ardisia quinguegona Blume) 12.5
SREEASA (Eurva acuminata DC.) 3.9
}ET (Meliosma squamulara Hance) 8.9
FSBIF (Pyrenaria shinkoensis (Hayata) Keng) 7.1
LA (Diespyros morrisiana Hance) 5.3
T3 (Schefflera octophylla (Lour.) Harms) 5.3
R (Castanopsis carlesii var. Sessilis Nakai) 53
FEEHEMS (llex ficoidea Hemsl.) 36
&iE (Cinnamomum randaiense Hayata) 36
#LA# (Machilus thunbergii Sieb. et Zuce.) 3.6
MM (Pasania brevicaudara (Skan) Schott.) 3.6
5% (Adinandra formosana Hayata) 3.6
ANEEFRIE (Syzygium buxifolium Hook. & Arn.) 1.8
LUBEAR (Helicia formosana Hemsl.) 1.8
$ZE (Elaeocarpus sylvestris (Lour,) Poir.) 1.8
FIEF (Tricalysia dubia (Lindl.) Ohwi) 1.8
HEEZHE (Litsea acutivena Hayata) 1.8
#LR (Styrax suberifolia Hook, & Arn.) 1.8
SERR (Cyclobalanaopsis longinux (hayata) Schott.) 1.8
BT (Eleeocarpus japenicus Sieb. & Zuce.) 1.8

EEHEEY Major herb
REBIRAE (Castanopsis carlesii var, Sessilis Nakai)
EFERERRE (Lasianthus playiophylius Hance)
IR (Lasianthus bunzanensis Simizu)
E1RBIY (Selaginella doederleinii Hieron.)
&4 (Ardisia japenica Blume)
F#k (Alpinia sp.)
KEBIE (Myrsine sequinii Levl.)
EHE (Plagiogyria adnata (Blume) Bedd.)
ENER (Monomelangium pullingeri (Bak.) Tagawa)
WHEE (Symplocos glauca (Thunb.) Koidz.)
BB (Pasania brevicardara (Skan) Schott.)
EIRER R (Plagiogyria dunnii Copel.)
FEEH (Psychotria serpens Linn.)
HIERERE (Piper arboricola DC.)
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Appendix 2. Major tree species in mature—phase stand of Fu-shan forest

B O BB (%)
Species Tree No.
A Tree
Y048 (Machilus thunbergii Sieb. et Zucc.) 19.0
BT (Engelhardtia roxburghiana Wall.) 14.3
BREARET (Litsea acuminata (Blume) Kurata) 11.9
F RS (Castanopsis carlesii var. Sessilis Nakai) 11.9
ANFRESIRAR (Symplocos cochinchinensis subsp. lgurina (Retz.) Noot.) 7.1
BEEMRE (Prunus phaeosticta (Hance) Maxim.) 4.8
SR (Cyclobalanopsis longinux (Hayata) Schott.) 4.8
#EE (Meliosma squamulata Hance) 4.3
B % (Pyrenaria shinkoensis (Hayata) Keng) 4.8
FREL (Cyelebalanopsis gilve (Blume) QOerst.) 4.8
A {(Litsea acutivena Hayata) . 2.4
ILELH (Diospyros morrisiana Hance) 2.4
JEERE (Cryptocarya chinensis {(Hance) Hemsl.) 2.4
=35 (Pasania rernaticupula (Hayata) Schott.) 2.4
INEBH (Itea parviflora Hemsl.) 2.4
#A Shrub

SRIEMR (Eurya acuminata DC.) 20.0
T3 (Schefflera octophylla (Lour.) Harms) 16.7
HWIHESR (Helicia formesana Hemsl.) 10,0
FRBIH# (Castanopsis carlesii var, Sessilis Nakai) 10.0
¥Lfs (Machilus thunbergii Sieb. et Zucc.) 10.0
=20 (Pasania ternaticupula (Hayata) Schott.) 6.7
8 (Meliosma squamulata Hance) 6.7
KIERE (Osmanthus matsumuranus Hayata) 3.3
134 (Cinnamomum micranthum (Hayzta) Hayata) 3.3
{BIAR (Blastus cochinchinensis Lour.) 33
R B# (Pyrenaria shinkoensis (Hayata) Keng) 33
i (Daemonorops margaritae (Hance) Beccari) 33
FBEEARETF (Litsea acuminata (Blume) Kurata) 3.3

EEHHHED Major herb
$62E (Ardisia japonica Blume)
ILI#EAR (Helicia formosana Hemsl.)
WERER (Microsorium buergerianum (Mig.) Ching)
5 (Vandenboschia auriculata (Blume) Copel.)
{RAEE (Lemmaphyllum microphyllum Presl)
FHRTE (Pileostegia viburnoides Hook. f. & Thoms.)
HhHERR (Pothos chinensis (Raf.) Merr.)
EREE (Aeschynanthus acuminatus Wall.)




