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j1iml1S~j!;Ii!iI1iztlH'til<:mJ ' ;;j;·Y; 1, ~p J;!.l'itill.A.I;ltf,Hilffl '!I'li1fJll..~jf!Ii : -:- :,l'/ll***4}~mzJ!{<)

l'E' }~itli, :;'r~if~±1i¥I:-;"', :tlfli~if-!t~'1J'~!E~Jlil!i':m;:~[ii\\;~, rJ2m:;'r*t.t1i'\f~;l:;'
~Hlii~;tJt'i~; 1!9~ ;f,j;:$}zm!jlCiI!'l~ • jH\~t~*~:$}{tl*~;f:f , ffll;J.tfi ~jtJ:t;.~~ I":,~Qlj*;f:fz ifiIJm Jlil1l'i

liiIl'!:j[t, "", ~ ". , I 'J. , '.'. I'

'*Wi <1?#*#' Jjt*!~i:,nj ~('ml; 11 :<.. jf.t~ , ;;1;*;f:f1'!:1!l~:jSfn]'/!(*;f:fjm,.I1I«jlijz li}iI5 '

, , ' ':' A. j(~!1i:27~!Ell!i;ltjtg;: lfjjWi\1lij1S685-7201l;R
-'M ~ , " • '. • JI!~tioJ • lJIill!: 5'-18' • jtg'i'iJi)j*~jj£;\57% '

Wtlli (Ca/ocedrus forlllosaJla'Florin.) • ±~j1SWIi~f!ii!±' ~±j?IHt:J401l;:$}; 'l1!!~iJl',

3,A5~JJil~il ' :ill:'15l1S Taiwan incense-cedar' " 1i.lli'liIi1!l'; :Ifc'zp,Ji(illll!: 20Ji'C ' ~Iit~ffi:@:

N5:IE:I'I' (Cupressaceae) 'l1S<;fit'!Ii!iI1iz!!H(j,;j

f!Ii ' D!;Jl'EiiJill31l;R ' t.lli\1liiiJill251l;R ' m1ii!~*

iifi*m • ±'l<':$}jijim*'/ii~ti1ll:&..pfl\lllilWi\li 300 "E

19001l;,RzlllJiJ ' m~lll;lt!jlCIllc!Emif'M~t.ll*,,!,,,, ,

wm*;f:fZ&;f:flllt~=l!Je ' ,C>;f:fil'i=I!Je ' *l1I!
jjfj@J!;j~ , *llILklIIliX ' t~1'JIm;;l;{I!l1JPI®'JI, , ~m

~Z'!&'lJ'i'!:I.!inmwJ~ • l1fmn]'/!ti!l:,iti*Jl*A' ml,t1J

:&!JIi1lfj;f:f'@Ji'!s~jj£,tii*"'WZJ)j\H'ttlJ;J.

~~~~~~lli~~~,~~~~,4}n1imm~

, j[~31~~jijmJzll!itt;ITIT~B 13 i1ili'i~ , illMNjj!;

*.j;;;t~z!t:l".j:!j~:&;;I;;f:f1!lfi;j&~W.:Jt ' *r~; :Jt~Pii'

;jl1jtii,jj!;t~:* ' f,l:liIfJt"g.'1i!EH1,'JE :&*H1i:t:! '

J:JE; Q'A~lI!jz fi'Dr, •

H/!\~tt;rl!!

It- *H'I,~~ J'fo Jill 'ILil!l:$}~z 'ill' t1;AI jj!;H; jli! fig

N:![)(lJ.I&:&tl)* • "g./!tlii';f:fl1!J.ZrotilLlmik :

2,220.4mm'

B. J:l11i~lI!l:;ltii31~!Ell!i;ltJt!l : lfjjWi\'li690~70&

1},R, Jl(~tioJ' JJ/ill!: 9'-12' , ~2jiJi;jill!lt

20.6'C '~i~~ji[:@: 2,220.4mm , :11bj;\)%fli

. 1i;\5~' ±ml1S1ie*~f!ii!± •

C. j(~!1i:57~!ElI!i#Jt!l : llliWi\lij1S670-7C(1);R

, i!!im ioJ ' JJ/ill!:12'-l4' , ;;I;jtgj;\)%l'Iiili.:E: 7%

':!P2jiJi;jillll!: 20.6·C, ~IO'l.'if;:ID: 2,2,C,4

mm • ±!'Mm~~'i't!'M± ' ~±i'!IUt:J401);:$} , 11k

~U1l1'JJIlSliIi1!l'

(::)!Jf:JtntE;:

1. :tl1l!Iz iWJ:;jf :

mJ:i!ii.27if-!t, 31~!E:&57if-~~=iili.Mf;A

I# "':$}}J('!Ii l'l:llt![)(O,02-0, C4~.~ztr.l!I"g.

3 fIE1 ' Mi 9j[~ii ; m4}~l!Ir's:!i1DlI:o'£lff'tj;

;t2.H~l'E (Lbh) , j;l,i\li (Hl) 'E.t!l'J' (N)

·~~~n4}~I&~:;'r*;f:f~·~~nl1Sw1)

~:;'r*;f:fm'
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2·W*z~~2HI,ji!f:

M-.~~68~~*1.,&9.,&~.

'i!e)jj S.nalian J'\;1!'E5};Rftl\!<' :m:h1§bllnWl

tIT ' i!flE~I!'l'fZ!E~jl[2j\ , ;lEJ:'mjl;r.~zlt~

ffio

:3.m~ (Models) llil:lE",8,9"o> :

*lJf'ie~i\\!:lEz4l-~1!.l~~~IX :

(I)J'Il.i**zlilllit (A) ~~IJIi1'l! (Dbh) ,

lill~ (Ht) ':lL*ttli'l (V) ,ttli'lJ!l!~!E

~ (CAIv) 1k.ttli'l2j<~!E~ (MAIv) z

g~ffi :

Dbh= f (A, N, AS)

Ht= f. (A, N,_ A')

V= f (A, N, A')

CAIv= f (A, A', A')

MAIv= f (A, N, A')

(2):lL*tt fi'l~Ilt';l1'l!1k.t;ljjlijjr.~zg~bfi :

V= f (Dbh, Dbh', Ht, Ht', DbhxHt)

4. if<J 1R;lE~ Ifll&mil!HIl:!J~AbUflll\'! 1\1~ :

*lJf'ie~~~~lEz4l-~~A'~rr~~

J!! 9iil9.Jt !f, 7f; lIlliil5}tIT ,.m! Iii! ,!Hil~~~ 'l.i' fIE~
lE 1& 'i'i!l;ll 'olj!j i!Hil:JHI.A (The bost reg

ression eq uation)'6) , ;IE IJJ! J;J.)fI~:ill1~ 1\1 JlG
=;

5.tt1~~~ : ''ij

&1*~l!Jl=ii!!i*JI!!Z.*1lij', Ilt.m81'1i$

mjJfmililZlrnllt1~ , ;lE1*8!ft~I'I\¢O.3?£12.

1l:R'!!>z*It~~It~.Elit~Z)jj 0 *tt~JmflJi!i!

~1~ti:tz~lE:!J2I<!llrr :

Hff6~~litt,j;5}~ ftl*zlit1t ' 5\';J;J.AI·~

~, liHtIHnICi1Ii!10-16%i& -;-5}~IJfi~

g, {,,13* JISZllll i'I1~~"" ll\'!!jj(~1ffiA!t

, MlJi!'E .tIT.!:?!! 10 IX' 'IJlUil~,g l!il :ll:lit~ If';\

(Otto walpert universal testing ma-

~i~)~.~lJl••!'E~';lEJ;J.~.R&fi

(Analysis of variation) Rilil i-'lJ'\;1lrfHl!

J1I<.~. (Duncan's new multiple range

test) 1!'E5}6Jitg*tt4l-1Jil'E'i'!zE!E!13 0 tt3'U

1fl~~lEZ~JmR~~l'E'i'!~§~IX:

(I)~Jml'E'j;f :

a.i!;*"" b.lt:!li c.J&iIil$

(2)~~l'E'j;f :

a~nrn~ b.~~rn~ c.~~~n

dli!l!llE

'="if.'j*!ll!fit~

HfIll*i**zlJlo1! ~. t:iljlijjRi*:f.i-mZ!E~:

tl<l1~M~~.ii!!i*l1!!~tr; 9l*.*zl1iJ~mllift

~'~rr~~5}jJf'm!~m~bfi~M~l'E~lE~'

~1fl1Jlo1'l!'lilljlijjR:lL*ttli'l~4I-1Ji~*R~~~z

/&j@li!~il:!J:f;/,~, )ilJ~iiI< 1 :

~1~li!~:!J:f;/,~(1-1)-(1-3)~

jf-4I-{j'i~ii!!1*I!!l"z.U[~l!l'~~ , ~n!Illl f:lijf- : fJJJtJJ~

ilRtI!1Ii1fr ' J;,I.kJi£;l1c57¥~ii!!t,j;JI!!?,yZ!E~I&f! '

jl;~fJ<IX&kJi£;l1c27~~jiH~I1!l' ~l!li1t'iI!ll*%31

~!Eii!!1*11!l ; ITIJtEll~!E¥16-¥~zlk~ , llIJJ;J.1()if

l1c57~ ~ii!! 1* 'ill'll- 2. j; ~\Jl: f! ' jl;~:i<:;i:~ J::Jlfli'

iI!ll*%31~j;iiHn!, 'kJff9127~j;ii!!f,~!1!l; jliltE

1611' j;¥23-¥ j;z:J.9 ' llW J:1)/i1t!iI!l M;'!I31~ ~ii!!....
:f,j; 11!l?,yz.!E~ '& EE ' jl;lf, '"*~ k lj} 915711'~ijH~

l1!!' 'kJff!it27~~ii!!J*11!l ; ;Elft23¥~J;J.. ' llUJ;J.

'klj}!it57~~ii1iJ*i1!l'itZ!E~'&f! ' jl;~I!<IXIl}~

J1fi1t'il!!I*'&31~~ii1iM;I1!!' 'klifl1c27~~ii1iM;lt!! 0

1!l11 r.p , 'klj}bt27~~ii1iM;lt!!1tlftC!:fij"J!H~'liLft'!l!

.'J;,I..tEW¥~J;J.1&'X.~~~D~a.~,

&: 't!!.I: '!Kt¥i'l!! f,~1i1i31~ ~ ii1i f*11!!~1< lj}l1c57~~ ii1i

i*~••1t~~)¥~._•••~'!l!.'J;J..~

W¥~~.,jl;.~j;~a*~~.~;ilR~~¥

't'Jlf ' ~'lf1i;Ol!! !*]'I31~~ii!! f*!l!!z~';}~~:!il:?i/Ji

~jr~, mJ'k!ffbt57~~1l!if*!I!!$1ft}klt'l1f (26¥

!E) R·17~:EII'nj!j:J!tfj.ftl),l., t...(.lkli;~:<}~

(4
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;;; 1 : r~l*tf.*I;lIG'~~''" ' Wll"i ' :i'L*·tH·lzll'!~;j)1J£ljl;

Table 1: Regression equations of relationships of Age and Dbh, Tree height, Stem volume

lJi § I~ tt llli I J!j 1~t 1J £l >l: IlitlE tf.1Ii 11J l1l jl; ll\i >II.,
Items Plantation Regression equations R: Eguation No. I

A Dbh= -2.05+0.82A -0.0003A' 0.980 1-1
fr1l 1E

B Dbh= -0. 33+0.08 A'-0.OO2A' 0.963 1-2
IDbh

C Dbh= -:UG+l.09A -O.OOBA' 0.961 1-3

A Hl=-1.4£+0. 77 A -0.0002A' 0.972 1-4
W "lLiJ

Tree B Ht=-1.50+0.99A-0.012A' 0.968 1-5

I
,

height
I

C Ht=O. 76+0. 78A-0.OO8A' 0.801 1-6

A V = -0.0065+0.0003A'-0.00OOO2A' 0.979 1-7
:i'L*oMt'1

Stem B V =0.0130+0.0003A'+D.OOOOOI A' O.B85 1-8

volume C V = -0.0913+0.0128A +D.DOOIA' 0.797 1-9

itt : ,.,,;U~'=-I\lI'" • A : !k1li!ii:27~;Ej!ltl:jlli •

B : J:.I!E:lifflli*n\I3H/!~:E3.ni*l;fl!! '
C : !k1li!ii:57~~,jiJt!:JV!' tlTti-;UY.;Jffjj "

,J
! A:j~l'.1t>t:?;¥~l:.;HtJt!!

B: 1;;;gJiZi'Ji t1:9,.Jl ¥1:.~ t~~

C:~:g.~:iiEf.ti5:~~!'1

i": ;trr9:'i1.2rr:;;-,{t(ti:-rzVI~~

...--8.,....

c
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1o:1Hli~-ii1nJ~1i\'l-Hf • ElIdtiiT Y!.i!J1E&JJ!iJml!-lf,~*

Jj{;J1'i';E:Ilt¥illi:flf~ t1*~ :m:!IIk o' .

.M~~(1-4)-(1-6).~4~

1iitj:iH~J1!lZl1ili'JIi;E:Ilt • tmlkJl2 j5fr~ : fJJjl)J;E~*~

:!1L271F;EjJ!;f,~jt!! ' l:mr'l"il!lt"'1\Ji:311F;EjJ!;*~J1!lR *

t;}Vt571F!EjJ!;t,j;jt!!='iS~fl;tJtj£ • ffjrtE201¥-!EUtlt

~~mlj)~zliJ"i!l • iE271f!E11# • J:Jl:illi'i'il!Jj,j;&\ii31

Of.!EJili f,PI!!'irz!E:iltlLid1 • ;IUl\tJ<Ckm*Ji§Vt57Of.

!EjJ!;*~jt!! ' *~Vt271F!EJi!!*~jt!! 0

IkJ1 3 g f1<j).!!!~IJ:Jj:§~ (1 - 7) - (1 - 9

B: J:i1!:!:li\!!n~31::PS:jllt*Ja
C :kjfi !:it57~f.~j;!t~ I'"

6~5040

~__---c

Age (Years)
20

IJJi:l1; (:r-)

.S

I!I 2 : (,lJ;Q;!>ll;ljg~zll!lli\

Fig 2: Height-age relationship for Taiwan incense-cedar

l.0

I3: 1:i.llij;':ii!!~I:Hli:3Up~l;.;!!i+f.j'2

c: :hJi!tJL57:¥~ti:!lt.~Jill

c

*-t:l ~ 0.5
U5

oL_~~~=----_--,,\o------+'---~---..,o,------,I
1<1 20 30 40 50 60

m!!~ (.;\:") Age (YC'i',s)

III 3: 'vt'#lIl!>ll;lJ~zf!!l>f.
Fig 3: Relationship of stem volume and age for Taiwan incense-cedar



) r1i,f!!w!%j;lrotz1L*:Mf>~IiIJ~*II!lM\ • J;J.3<lli11£

57~~f.H~'Jt!J '1\'11& IDd!ll • ;Itr~it(i:>:11&J:l!i!¥i'i iI!J1*IiI

31~~liJiI*Jt!J ' 3<lli!:t[27~~liJit.J;Jt!J 0

(::)*tf>~mJ~~*' ZP:Jf;)~*ji!f,lJ~zU~J~ :

%liJitl,jt!JZ1L*:Mf>'imJ~~*' 'P:Jf;)~*ji!1:l1

-',5 -

et.zU~~;;l:;3'Uim* 2 :

~9iilJj~;;l:; :(2- J,)-( 2- 3) '-;r,;ffT!'imJ

~~* ' ;ltilll~imI/,ll4 r1i;r, : %U\iJ;tji1H.J;:tt!lJf;)BJf£!

/!Ii1$' • jm3<lli!:tL27~~liJiHJt!J"(E20~~1IIi • J:l!i!¥i'i

ilM"'1iI31~~liJi1*:tt!l:(£28~~lrIi • 1m 3<lli!Jt57~~

ll< 2: l\'!1*t**blIC~('ilttf.'liUl'I'!Efl:'tJf.·l'l'J!;J!Efl:zJ:1!liil'it
Table 2: Regression equations of relationships of Age and Current annual

& Mean annual stem volume increment

'.l'l
Items

9ii! Jj 11<
Regression equations

ttfIH!I!1f:!EJ':

CAlv

tJfll 'I'J!;J!Efl:

MAlv

A CAlv = -0.0007+0. 00006A'-0.000002 A' 0.791

B CAlv= -0.0019+0.0007A -0.OOOOOO3A' 0.902

C CAlv = -0.0096+0.0021 A-0.ooo03A' 0.505

A MAlv= -0.0003+0.00002A '-0.0000004 A' 0.863

B MAlv= -0.0010+0. 0003A -0.00000003 A' 0.952

C MAIv= -0.0033+0.0009A -0.00001 A' 0.695

A:;km!:i(27;f-·t~nJll

B :J;i!ff,!i~ !~!::::JI1;;:.:t;aI~J~ .
C :o)~J~!.t5';r:~!:s'~~

-'-'---./' BC,\Iy

_.-aMAI.,
1\~lI\JV

:\c,\!\'

" '--.LI."""=---;;1O;-~~---,:tc'''-~----;:30,..---~-,:'nO-~-----;;50:'--~---7..o
Iil"~ (:j:) :\i;C O'C<lrs)

~4:ttmiUl1f:~fl:''I'J!;J~fl:~~mz~~

Fig 4 : Curves of current annual and mean annual stem volume

increment for Taiwan incense-cedar
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~H'J1!lllU1E35~1'.1Iif0

m~n~~(2-4)-(2-6)~~U~

~~~*,~~~~~4~~:*~~~~1'.~~

J1!l1f<J:l!li""il!!~1&31~1'.ll!1 ~J1!l i'll'l\Y~ *J:l!/iii~ ,

9-1'i *~~57~1'.ll!1~jl!l1R45~1'.@11<'/iIi¥i~ 0

~~fI(jj;tll!1~ll!l,*, ' *j1'lI1L~~l'.J1!!~J1!l iJJ 11<'&

1'i1'CrrMt{jl; , J;lj'm~lL*u~zJili~l'.:lH,,~j~

1'.*=~~1R25~1'.1Iif~~rr3Ce; ~1f<J:l!li""il!!t¥

1&31~1'.~~jt!lE131i~11<'20~1'.1Iif1'i1'(ll~i&lMttl< ' J;l

i'<11<'~ I'l iiii (31~1'.) ~lL*Ut'iZi!l!~l'.*~~

~l'.i<=illJ~fl;j*3Ce ; rm*~~57~1'.~t~ll!lE13

11<'1R20~~ , 26~1'.1f<47~1'.1Iif,g.:l!r1i\&:iljiftl<-1k '

J;li'<1R~lL*~~ZJili~l'.*~~~l'.*=~~~

~54~1'.1Iif:t3Ce ' E13J:fiJiDMttl<fiJJ;l~UtlL*tt

t'izi!l!~l'.*~~~l'.*=illJ~3CeZIlif~o

~lL*H.fi'(n§!~z[r!111 :

it<lI~*fI~jj;tll!1ti;jt!ltrl*zffi~:Ifr'J:iH ' iiEflj

Smalian ll;J,lli'l};J<!i'li* ' [r!li!llL*~.fi't~lll;)ff'

f.lj/ilizr.~{,f;~ , :;lEl1lHiml!!!,,1{,f;!lI:!1Ii',;\'i'1JJ;jE , X1Iltil

lL*~li'tn~~7Uli,'~ 3 ':;lE~MlL*:tt.fi'i;,l<71JI;'<

~f1ll'f. ' ~Ji.\=.tijElL*HflizJfl 0

ll! 3: !Dr-ttflt:IJff'il::
Tnble 3: Regression equations for Stem volume

- I I IlltJEffiil!i \15 l'< 'il:: IQ 1)1, .~ 1'1 ii!< ;ft .It!! J:i! iiil 15 '" 'il::
Items PlantatIOn Regression equations R: Equation No. .

!Dr-fJl!lIji\1It,i A V=0.0007-0.0004Dbh'+0.00004Dbh'+0.0005DbhX Ht 0.998 3-1
11> ' j,JitI

V=0.0005-0. 0016Dbh +0. OOOO<1Dbh'+O. 0002 Ht'Stem volume B 0.996 3-2

and Dbh, Ht C V=0.0406-0. 0328Dbh+0. 0012Dbh'+0. 0215H t 0.995 3-'1

4!!i;j;!:'l}zl'fi/ili;lIXW, :

it< 1I~ jij'lfijA.I~t\i(giJ!l'i!i:z t~Me*'f ' 'l}}JIJ{;t

~i ,g.1f..~H!i:fO l<l/ili~z~UX: 'l}'l1l ' J;l iH:l'i:,g.ll!1~J1!l

tl,'l}z~~JlI!Jff' ~~r.jlili:&~Ji'i\i\!l~~ , I'ilII!fJli.

it<lIll,g.tr!(gz~*r~,'/l{:&lL*ttt'i ' fl;:l'):W:0,~z.

~*l*'/l{:&~*t.j't'i%'1m!U: ' 7Jl~~ 4 :

Table 4: Average Dbh and tree height, estimated tree numbers and stem

volume per hectare in the plantations of Taiwan incense-cedar

Jili.f.l:j1!! t~ lJt t~,HI£:9'l¥l,1& iii> 11> Dbh (em) WI iQi Tree height t~,i'~£:9'lrz:*

(No./ha) (m) Ufi'l (m'/ha)
Plant- Stand

JSJWl±/)]1ijllWi :I~U!'<±~~&!!;;a,! EstimatedEstimated 0' {Ii; IIillI!ll 0'{fi;1Iill1m
alions age Mean ± Mean ± stem volume

(Years)
tree No. per

Range. Standard Range Standard
hectare error error per hectare

A 27 1,400 8.0-22,0 15.50±0,85 11.0-18.0 15.62±0.83I 270.96

B 31 1,100 10.0-24.0 17 .53±0.72 13.0-21.0 17.27±0.74 354.40

C 57 625 21.0-55.0 34.38±0.62 16.0-26.0 19.11±O,56 613.95

- -

(li)*t'~ 11<7~:fOtel1iJ\ i11'l
n1f=@~~",,;j;!,'l}J}TtII;i\it:f:5 ' {Hpj;: JISZ,,"t';!

i\!lM/ili;jj;tft ' f~"retjE*~4'a~btlliliJj(i§:'i'i ' :;lE~H}:

~~;J&:&.~;'j~lii.'J! t\lma~ 5 :
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i1< 5: 'f'[ii]'''Ol~1!mii!iI~**j;jZr-"Jillfiilr.!!;tI1'l'l

Table 5: The physical and mechanical properties of Taiwan incense-cedar at different ages.

0.17±0.01

1455±98

1819{2±IQ.161

~ ~
(Items)

~ii\~lli¥z:6710f.i (Moisture content) (96)

!t ill (Specific gravities)
ilI!(itJlllil:/~I;#~fll

J&tm$ (Shrinkage)ClI (96)
~ !oJ (Radial)

It I!;J (Tangential)

FJi1J~!ll1 (static bending) O<g/cm2 )

, ' .
&i~ff.1tl (Modulus of rupture)

~11£f,1ll (Modulus of elasticity)

~fj!mll!J (Impact bending)

'2!Jll:zfJEID: (Energy absorbed) (kg-m/cm')

27 ~ 10 I 31 ~ 'I' I 57 ~ 'I; I
(27 years old) (31 ye:J.rs old) (57 years old)

I l1.79±0.79 I l1.65±0.~6 I 11.51±1.91

I 0.57±0.01 I 0.52±0.01 I 0.63±0.01

0.1l±0.02' 0.12=0.02 I 0.09±0.02
I

O.16±O.02 I O.19±O.02
I

I ,;~:::..! ~~::. :
0'70±0'051~~0-'5-5-=-0-'0-'1-:--0-'-77-=-'0-.-04-

1

p ~(riJ!wt.J (Compression parallel to grain)

fr:t*:btM~fJ. (Maximum crushing strength) (kg/cmZ)

@! I[ (Brinell hardness) (kg/mm2)

~ ii'fi (Tangential surface)

~ iTo (End surface)

aO) : J&tillf'ff,E!lr3'm:'il:WITIli~} :

a ~t,-e, 100%
- e,xMC, (in percent)X 0

496± 9

5.84±0.19

2.43±0.15

495=1l

6.33±O.54

1.84±O.25

581 ±16

6. 17±0.25

3.16±0.17

iB Ik2;'7JC!i"~t*J;I 2,41·:illlllil iJ!:J\'IiJl,~~ • ilk iii}

,g,1li\:ltzllilll!:It!ii1<HUs?j-4-jt~IE;Et'Ni\U~iJ(~J!i,

12%llifzi@.'" • @P~71(~jW:iillj,' 1%If!j • ;JtlliliJ!'z

jfi~n~tIIrf :

L \\'Ji;IJ!"!11Il : WiWHf;.~ : 4% 0

l!l!i'1bf:W<: 2% 0

2.iiii~E!iIll : -0.5% '

3~lcJill;IJ : 6% 0."
4.li!eflr : ~fciITii 4 % ' ?.tJillR~illi2.5% 0

HiJM'HJi!l!Ht1i~iBIE~ • f!lUjjm!J!,~?j-tfr • ?j-

lJlJ ,g,JJ'j:lti!EiftjE~llif;r"9Zil\;J!, • ;If;J;J, 111Io~, ~'Wij}!ii!

!/I,iftjEiJllJ~ ,g,~IIi~r"9:1t'iitz mg; • ;Jt*!i:i!UlJtm;lZ 6
o

iB;IZ 6 !?!iff- : WI1li~:It*Zltm:*~tEO .52-0.63

zr.9 • ;Jt<FJ;J,57~!E:ffi:Ltl!Ui1:k • ;lJ;v.f<It<~"'27~

~:&.31~~ ; ~7~ITiizl!El!'W31~~:ffi:mm::k (

&5i!27~~:&.57~!E:ffi:iE11li"S'f$0. 05~jEi!;Jl2'<rs9

il\;!/I,;lf;'F11li'If) 9~' ;ltv.~Gijtmij!!U;:[bf:W<' l!l!J1bf:W<

, lii~l".!llIl ' fi'tlcJill;IJibi:kDt!l'illil:&P:iiITiiZl!E!ll:'ll'

i!;JU57~~~ibi:k • ;ltfil\(1<~1ii,27~~:&31~!E 0
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~ 6, 'l'1"J~Otj1jI1ii*#%'1ifulillJii!I!l!~tt'i'lJ;,(ilil~Ja;Ifi;Eil;l'JiilNj£2J"JI!

Tnblc 6: Results of Duncan's test on physical and mechanical properties

of Taiwan incense-cedar at different ages.

'1i 13 (Jtems) Ilfi jE fa JI! (Results)

'!t ill: (Specific gravities) B A C
0.52 0.57 0.63

fJljJtlJJlli (StatiC bending) (kg/em:)

i!2!!.1!tF.!l'i (Modulus of rupture)
B A ·c-'

1138 .1287 1426

. .;

:;
~!iW£(;f:Di. (Modulus of elastiCity) , 113~108 A '\"C·

161336 , .180129

m~'ij~1 (Impact bending) (kg-m/cm')

A C B
5.81 6.09 6.27

B A C
1.82 2.41 3.10 ..."

ilitraJrn-~ (Cqmpression parallel to grain) ,., I '

B A C
ii:tktitm~; (Maximam c.rUShin,:g~s~tr~e:n:g:th~)~(~k:g/~c:m~')~_:4:85==4=9=0--!_:56:4~J ~~."

W! l!t (Brinell hardDe~S) (kg/mm:!)

~ rm (Tangential'surface),
ttd ifij (End surface)

itt' ""NOlA , 27'I'~' B ,31'f.~' C ,57'I'~.

(2) - '" if-J;,(!m~'I' f\!iO .05 \;jjEJ!j ll!',ro1ir!:¥<'I'l1Il'li' •

#*1';J:J£2.!l<jE'iWf • ;k!lU • J;l57~!E:Iii·.tt·

m~;k·~~~~~,~tt~~,~~~~,~~

~n~;kmm~R~~2.~~~%~Mtt$~m~

• ~l1d1',A27~!E:Iii'LLtlll ' llij~§.!~R~~2.~

1ll:<\'~fliil!iJ;klj~31~!E~J • jj\(1iJt;g1i31ktEi14l"frjljj~

tUl&tf(iLIi',''l' PJ~3& • ~t!.f lIU:f.rffl J;\ lJi:j!}1'1'illi-

Hj1ih1iJ;;itt-#%11IWi!~,tt-#Lfr.'1J1'E!E~(1IlJI<1Il)

• :mWHRffiiJft.Ufl,\lfr • J;l;k>it!1i:57~!Ejjfrt*It!!:Iii·2.

!E~,,"lli ' ;t1;fi~l"tx:t\1,j(>it!1i:27~!Ejjfrt¥J1!l' J:

illi'" iilit!:lEi31~!EJ!!i *::It!! ; IIO:;±1l~!E~1G~!E

Lr.'1 • l1IJJ;l;kjii!1i:57~!Ejj!;.f.1<j1!liT2.!E~ii>:1;j; •

~fi~I:&(!::!ii,illi"'iliJf.l:m.:31~!EjjfrN:1t!! ' ;kliitJt27

~!Ejjfrj;l;j1!J ; 1IO:(£16~!E~23~!E2.ru9 'lIUJ;lJ:

illi'"iliJf.!: lEi31~!Ejjfr *1: J1!liT2.!E~~ f;E • ~fiWe

(!::!ii,;k>it!1i:57~!Ej'Mt-J1!l ' ;k>it!1L27~!E~*!:JI!J.

; 3?:m23~!EJ;I.lJi: • Ill] J;l ;k>it!1L57~!E~ f.!: Jill;~

2.!E~rc'l;j; • ;!trilll"(!::!ii,J:illi""iliJtf:mi31~.'E;ili

f.!:JI!l ' ;k>it!it27~!Ejjfr f1:1t!!. IllIl * .;k>it!1i:27

~!E~f.!:It!!E!J1f,i1:f.r~Wrtl!ij[tJtj/;jlJi! • J;l3&lk,'E20

~!EJ;llJi: • ~1r.~1'E!E~lIl]i'!Jr<!lli!ltlZ • &l!l!J:illiiii<

il!!tt-1Ei31~!to jill t¥lt!!R;k>ittJt57~!E jjfr t¥lt!! i1'i:Iii"

am20~!toIlljj!i)r!/{J!iJiBitjj(;""lJi! • J;l3&mm20~!E

J;llJi: • ~)Jijj1'E!E~1E51'i1~~li!ltlZ • @3?:26~!tor.!r

• J:l1!i'i'iliJtf:m.: 31~!Ejjfrtl:J1!l2.n!<J1'E!E ~:r i'ii'irn

<1itlZ • 1I";kH\tJt57~!Ejjfr:tj:j1!lEl31mMtll!f (2G~

!E) R 47~!Err,ij!i)j!}Wrrij[jj(;j;\jlJi! • J;l3&IMtllt'1J

~!E~'~liJf)-j[jJ~1i\'J.H'f • Ii3dt1iJ.l/.ij[jj(;j/;jf,rrS"!

t¥#)Jijj~!E~2. (JEilli1;~rc!Yf;k(j~:l'tJ((): •

~%jjljli~2.f1fl'"!E~(1IlJ1llI 2) • :mj!ll!E~;k>ittJt2r
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Growth and Wood Properties of Planted Taiwan

incense-cedar (Calocedrus formosana Florin.) III

Lian-hwa-chih Region

Shen-cheng Liu Wann-yih Wu

Summary

Taiwan incense-cedar (Calocedrus /ormo$ana Florin.) is one of the most impor

tant conifer species in Taiwan. The growth at the 27-year-old and the 57-year-old

plantations of Huoo-peir-keng and the 31-year-old plantation of upper Lian-hwa

chih forest district was investigated. Nine sample trees of average size from each

of the 9 plots were felled and the growth and stand composition were analyzed.

The physical and mechanical properties of wood in these pla:ltations were also

studied.

The important results obtained in this study are as follows:

1. The growth of dhh increased with age. The growth of single tree at the 57

year-old plantation of Huoo-peir-keng was the best among all the plantations.

Those from the other plantations were inferior in order of the 31-year-old

plantation of upper Lian-hwa-chih forest district and the 27-year-old plantation

of Huoo-peir-keng. (Fig 1.).

2. The growth curves of tree 'height rose rapidly with age. In comparison with

the 27-year-old stand, the growth of single tree from the 31-year-old stand of

the upper Lian-hwa-chih forest district was higher. Those from the other

stan:!s were inferior in order of the 57-year-old stand of Huoo-peir-keng and

the 27-year-old stand of Huoo-peir-keng. (Fig. 2).

3. The growth of single tree volume of the 57-year-old stand of Huoo-peir-keng

was the best, then wer~ the 31-year-old stand of the upper Lian-hwa-chih

forest district and the 27-year-old stand of Huoo-peir-keng. (Fig. 3).

4. The curves of c. 3. i. and m. a. i. of stanj votu:ne r:rossed at the tree ag~ of

25 years old at the 27-year-old plantation of ['boo-peir-keng and crossed at

the 54 years old of tree at the 57-year-olrt plantation of Huoo-peir-keng, but

the cross of the c. a. 1. and m. a. i. curves of th" 31-year-old plantation of the

upp~r L:an-hwa-chih forest district was not shown in this study. (Fig. 4).
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5, The equations or stem volume selected' are' listed in 'table 3 'and the stem

volume tables are listed in appendix 1 to appendix 3.

6. In terms of the various wood properties of Taiwan incense-cerlar,-· the wood

from the 57-year-old plantation has the higher values in specifi~" gravity.
, ..

modulus of rupture, modulus of elasticity, impact bending, maximum c;rushing

, strength in compression parallel to the grain. and end surface brinell'·hardnes;'.
. ~: . I

The wood from the 27-year-old plantation has higher values in specific gravity.

impact bending and end surface brinell hardness than those from the· 31-year

old plantation. This may be attributed to the relative location over the cross-,
section of the stem where the sam9'les were taken. The exact causepf whiCh

may have to be examined in further studies.

':,.'

.'

:.. ....,

~ '. .-::>

",
.;.. -

"
.~~_.:..:.

.,
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Appendix 1: Tree volume table for the Zl year-old Taiwan incense cedar plantation of Huoo-peir-keng of Lian-hwa-chih I
branch office of Taiwan Forestry Research Institute' ~

I
I~ t, 8.0 I I 10.0 I 11.0 I 12.0 I 13:0 1__ 14.0 I 16.0 I 17.0 I ,18.0 t 19.0 I, 20.0 _I 21.07.0 9.0 15.0
!!fi!l!(cm)

7.0 0.019: 0.0228 0.0263 0.0298 0.0333

0.04J8.0 0.0231 0.027 0.0316 0.6356 0.0396

. 9.0, , 0.0290 0.0335 0.0380 0.0425 0.0470 0.0515 '00561'. ,
10.0 0.0357 0.0407 0.0457 0.0507. 0.0557 0.0607 0.065' 0.0707

11.0 0.0495 0.0550 0.0605 0.0660 0.0715 0.0770 0.0821 0.0880

12.0 0.0662 0.0722 0.0782 0.0842 0.0902 0.0962 0.1022

13.0 0.0795 0.0860 080925 0.0990 0.1055 0.1120 0.1185 0.1250

14.0 0.1021 0.1091 0.1161 0.1231 0.1301 0.1371 0.1441
,

15.0 0.1207 0.1282 0.1357 0.1432 0.1507 0.1582 0.1657

16.0 0.1421 0.1501 0.1581 0.1661 0.1741 0.1821 0.1901 0.1981

17.0 0.1751 0.1836 0.1921 0.2006 0.2091 0.2176 0.2261

18.0 0.2034 0.2124 0.2214 0.2304 0.2394 0.2484
. I

0.26640.2574
1

,

19.0 0.2352 0.2447 0.2542 0.2637 0.2732 0.2827 0.2922 0.3017 0.3112

20.0 0.2807 0.2907 0.3007 0.3107 0.3207 0.3207 0.3407 0.3507 0.3607

21.0 0.3207 0.3312 0.3417 0.3522 0.3627 0.3732 0.3837 0.3942 0.4047 0.4152

22.0 0.3650 0.3760 0.3870 0.3980 0.4090 0.4<00 0.4310 0.4420 0.4530

1

0.4640

23.0 0.4253 0.4368 0.4483 0.4598 0.4713 0.4828 0.4943 0.5058

1

0.5173

0.4913 I I
0. 55131 0.5633 0.575324.0 0.4793 0.5033, 0.5153 0.5273 0.5393

25.0 0.5382 0.5507
0. 5632

1
0.5757 .0.5882 0.60"7 0.6122 0.6257

1
0.6382

26.0 0.6153 0.6413 0.6543 0:6673

1

0.6803 0.6933 0.7063

:!7.0 ::::::1 0.712-1 0.7269 0.7394 0.7529 0.7664 0.77991:
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Appendix 2: Tree volume table for the :n year-old Taiwan incense-cedar plantation or the upper Lian-hwa-chih forest

district of Lian-hwa· chih brc1Jlch office of Taiwan foorcs:.ry Research Institute

...
w

0.3823

0.3885'
1

0.395J

0.4021

0.4095

0.4173

0.42551

0.4341

0.4431
,

0.4525
,

O.ol6'3

0.47251

OA8Ji

OA9,n

0.5055

0.5173!

0.5295

0.5421

0.3277

0.3335

0.3397

0.3463

0.3533

0.3607

0.3685'1
0.3767

0.3853

0.394311
0.4037

0.4 1351

0.'l137
1

0.,13·13

0.4463

0.4567

0.4685,

0.'1807

0.'1933

0.2783

0.28~7

0.2895

0.2957
I

0. 30231
0.3093

1
0. 31671

0.32451

1

0.33~71

0.3413'

0.3503

0.3597

0.3695

0.3 97

O. :>!!O3

0.4013

0.4127

o.ol2·15

0.4367

0.4493

0.c338'
i

0.2388
I

0.2442
10.2500

1

0.2562

0.2628
1

0.2698

1

'

0.2772

0.2850

1

0.2932

0.3018,
0.3108

0.3202

0.3300

0.
3412

1'

O. ~508

0.3618,

0.3732

0.3850,

0.3972"

O.ol098

0. 19401

O. J986

0. 20361

0.2090

0.2148

0.2210'
0.22761

0.2346

0.2'120
1

0.
2498

1
0.2580

0.2666

0.2756

0.2850

O.l948

0.305°1
0.3155

0.3265

0.3380

0.3498
1

0.36;'01

0.3746

0.1629,

0.1675'

0.1725

0.1779

0.1837,

0.1899

0.1965

0.2035

0.2109

0.2187, .

0.2269:
,

0.2355

0·2445

0.2539

D.~6;)7'

0.2739

O.:?i:HG'

O. ~955

0.3069

0.3187,

0.1357:

0.10103

0.H53

0.150.7

0.1565

0.1627:

0.1693

0.1763

0.1337

0.1915

0.1997

0.2083

0.2173

0.2267

0.2365

O.~'J671

0.2573

0.2683

15~1 16.0 1-=7.0 I 18.0 I 19.0 I 20.0! 21.0

, , , I

0.1079:

0.1121

0.1167

0.1217

0.1271

0.1329

0.1391

0,1457'
,

0.1527

0.1601
10.1679
1

0.1761

0.1847

0.1937

0.2031

0.2129

14~1

0.0'3:8'

0.1.876

0.0918

0.(196-1

0.1014

0.1068

0.1126
I0.1188,

0.1251

0. 1324i
0. 1398

1

0.1476

1
0.1558

0. 1644
1

13.0 1

0.0632,

0.0656

0.0704
1

0.0746
1

0. 07921
0.08'12,

0.0896:

0.0954

0.1016,

o.1082~

0.1152

0.1226
1

0.1304

12.0 I11.0 I

0. 04591

0.0489
1

0.C523

0.0561
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Appendix S: Tree volume table (or the 57 year-old Taiwan incense-cedar plantation of Huoo-p'cir-kcng of Lian-hwa-chih

branch office of Taiwan Forestry Research Institute

'----..1.j;rS( IIIJI--I- I
15.0 I 16.0 I 17.0 I 18.0 I 19.0 I 20.0 I 21.0 I 22.0 I 23.0 I 2~.0 I 25.0 \~ 13.0 1~.0 26.0 l 27.0

~illl!(cm)

20.0 0.1~41 0.1656 0.1871 0.2086 0.2301 0.2516 0.2731

I21.0 0.1605 0.1820 0.2035 0.2250 0.2465 0'2680 0.2895
22.0 0.1793 0.2008 0.2223 0.2438 0.2653 0.2868 0.3083 0.3298
23.0 0.2005 0.2220 0.2·135 0.2650 0.2865 0.3080 0.3295 0.3510 0.3725
24.0 0.2456 0.2671 0.2886 0.3101 0.3316 0.3531 0.3746 0.3961 0.4176
25.0 0.2716 0.2931 0.31~6 0.3361 0.3576 0.3791 0.4006 0.4221 0.4436 0.4651
26.0 0.3215 0.3430 0.3645 0.3860 0.4075 0.4290 o 4505 0.4720 0.4935 0.5150

. 27.0 0.3523 0.3738 0.3953 0.4168 0.4383 0.4598 0.4813 0.5028 0.5243 0.5458
28.0 0.3855 0.<1070 0.4285 0.4500 0.4715 0.4930 0.5145 0.5360 0.5575 0.5790 0.6005
29.0 0.4211 0.4426 0.4641 0.4856 0.5071 0.5286 0.5501 0.5716 0.5931 0.6146 0.6361
30.0 0.4591 0.4806 0.5021 0.5236 0.5451 0.5665 0.5881 0.6096 0.6311 0.6526 0.6741 0.6956

31.0 0.5210 0.5425 0.5640 0.5855 0.6070 0.6285 0.6500 0.6715 0.6930 0.7145 0.7360
32.0 0.5638 0.5853 0.6068 0.6283 0.6498 0.6713 0.6928 0.7143 0.7358 0.7573 0.7788
33.0 0.6090 0.6305 0.6520 0.6735 0.6950 0.7165 o 7380 0.7595 0.7810 0.8025 0.8240
34.0 0.6566 0.6781 0.6996 0.7211 0.7426 0.7641 0.7856 0.8071 0.8286 0.8501 0.8716 0.8931
35.0 0.7066 0.1281 0.7496 0.7711 0.7926 0.8141 0.8356 0.8571 0.8786 0.9001 0.9216 0.9431
36.0 I 0.7805 0.8020 0.8235 0.8450 0.8665 0.8880 0.9095 0.9310 0.9525 0.9740 0.9955
37.0 0.8E68 0.8783 0.8998 0.9213 0.9/128 0.9643 0.9858 1.0073 1.0288 1.05~~
38.0 0.9140 0.9355 0.9570 0.9785 1.0000 1.0215 1.0430 1.06~5 1.0860 1.107
39.0 0.9736 0.9951 1. 0166 1.0381 1.0596 1.0811 1.1026 1.12~1 1.1456 1.1671
40.0 1.0356 1.0571 1.0786 1.1001 1.1216 1.1~31 1.1646 1.1861 1.2076 1.2291

41.0 1.1000 1.1215 1.1430 1.1645 1.1860 1.2075 1.2290 1.2505 1.2720 I.293E
42.0 1.1668 1.1883 1.2098 1.2313 1.2528 1.27~3 1.2958 1.3173 1.3388 1.3603
~3.0 1.2360 1.2575 1.2790 1.3005 1.3220 1.3435 1.3650 1.3865 1.~080 1.4295
~4.0 I I. 3291 1.3506 1.3721 1.3936 1.~151 1.~366 1.~581 1.~796 1.5011
45.0 I. 4031 I. 42,16 1.,1.101 1.4676 1.~891 1.5106 1.5321 1.5536 1.5751
~6.0 l. 4795 I. 5010 1. -?: 5 1. 5440 1.5655 1.5870 1.6085 1.6300 1. 6515
~7.0 1.5583 1.5798 I. 3 1.6228 1.6443 1.6658 1.6873 1.7088 1.7303
~8.0 1.6395 1. 6610 I. 5 I. 70~0 1.1255 I. 7~70 1.7685 I. 7900 1.8115
49,0 1.7231 1,74~6 1. '11,1 1.7876 I. 8091 1.8306 1.8521 1.8736 1.8951
50.0 1.8091 1.8306 1." \ I. 8736 1. 8951 1.9166 1.9381 1.9696 I.9811

51.0 1. 9190 1. 'i5 1. 9620 1.9835 2.0050 2.0265 2.0480 2.069
52.0 2.0098 2. '3 2,0528 2.07~3 2,0958 2.1173 2.1388 2.1603
53.0 2, 103~ 2. 45 2.1'160 2.1675 2.1890 2.2105 2.2320 2,253
54.0 2.1986 2. '01 2.2416 2.2631 2.2846 2.3061 2.3276 2.3491
55.0 2,2966 2, 81 2.3396 2.3611 2.3826 2.~041 2.4256 2.44H
56.0 2.3970 2, 85 2.4400 2.4615 2.4830 2.5045 2.5260 2.547
57.0 - 2.49~8 2, .13 2.5428 2.5643 2.5858 2.6073 2.628P 2.6503
58.0 26050 2. ~6; 2.6480 2.669: 2.6910 2,7 25 2.7340 2.7555
59.0 2.7126 2, :1,11 2.7;;56 2.7771 2.7988 2'.8:01 2.8416 2.8631
60.0 2.82:6 2 1~1 2.8656 2.8871 2.9086 2.9:01 2.9516 2.9731
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