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fl£iful ' Mt:Jl,Ii\-i7.'l~* ' {.!J.'~~iE!~~1!t~7'~ , /f'1i:F.,1i'i'iJITJ 2~ ° 4Hllii\-il1'I' • t), -20'C ,'iX:ffl ' 11dli 8~

Il!j, 5 !l!ifillHHJ'rll:f."1-1~ : ~@'!~ 3% ' 1\l~2,1% ' 1iI11'i70% ' :;Ji>';llfii;jt)85%D.DJ!jj!J1i~62% • tE1'i~

ifullir:&i'<1NIlJtIlr"J ,%jMfill1El:!J:illll*{i'lI±lJJ!IJ/lP:ilz1'i'I'(i'!O!{~: ~Vp~~'il~' iI,lfi:&i;ff"iiijIiH' liHPfiII!iJ,l.i\Il

t!&~*1El'!f'¥ ' fmiFJlt 3 !l!ifillHi'J@'iii;ltiiii. • jil1il'!1'4,j1'i~'Ejffi1X* •

~ 1. :'{ifI 5 f'liH~~!fflHFr-1411~31~ (l971~1984) !r}1r;:

&::inirll!j}rjlf!.rf;fE~!i'@: .41&: £:71-

242 0

1462 58'

2253

2331 240

2002 100"

3757 285

3&16 835

2230· 310

1920 190·

2465

120·

ttJi~fjjfill'f • ;l<:ffll1tj~Tr,;Jf;;J;J.fl\Oilli:>l:t'h~1j[iIl '

tmfjg1Ci7t\il:II'i~;1tllir.fl&~)M".I11tj;l1M~ , lllJfill'fTIJ

~mjf!j\1'i;l1;m;l] (Wang, 1974) ° fill'f:J"JtIlgm

zfcl;l<:;rYli!J!l, :

HJitll!}r"11'i~fJi":ff: ifolj ,l'o'lit u~fill 'f ' ~jjjil!}nrlJ1\O\

1lf1liiilitt'z!!em •

(:)IJ·m'jtl'*fill'f;\ii1~'i!l',Iik~zO\TIif ' !!ew1Ii '
iiliWf:liJE~iI!H{fj:),IIIN;rIJillifj' •

(o')iW1!ij1Jj~l*fillz (ill7'~ 5< IJj •

tE*1!i ' Jlli~m~j;\jlEn=~1f-r"1Zr"11\'il~1!Ji!

13 2 3?: 7 ~/f'~JI ' l&il!}1'iUi)E;lI;-~lirZ1lfWlf(iiJ:

, I1iIfill'f*flgtlH1}nn!O!Jl! : I1iIdt ' !mligYif*1\J:E~

iilitfmfill'f1'i~fJi":ff: 2 3?: 7 ~ , @nnrjj<*w,ik~H

zfj\ill!r"~119 • *1\J:I*~rij[\\Wi~1l!:¥i,tI!Z~i'1I~~ ~

!l!ifill'f!!l:iiJ:"&,;\iiJ!l~'Iik~jma!< 1JrriF •

1f-rrr ~~~j.~

1971 1500*

1972 0

1973 0

1974 1080

1975 0

1976 250

1977 15

1978 10 '

1979 9950·

1980 0

1981

1982

1983

1984

282'"

1092

806

877

1576

2892­

3200'"

309

1251

60

300 300

800 60

178

o
300

o
1049·

143

2762·

100

427

737

o

800·
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t\~9'g¥Hl)l~l~1Hi"f Gil ~,'ie -rn\li i;;, _-"'~,: f!lf:I'C iTf (jl,

TJ-Aff,511; , ~n1974"J'- B. S. P. Wang @p!'tli2\J;i1nl'

1£J1~!j[ 1'119401"J;I';'IHjB~tl'*fH:fi:J!JJGnrlii.z !VUE

¥jJ1lf13fctf.;i • Jljim~f.~Y'1:RJ\ijf,hWHr1-jr,:1r.:JJmzM

rf,; ° Muller (1980) ~¥!ltin-~t'IQ=~fiHi"f ' 5)-G

~ 4°C. _5°C z,t-15°C ~'lia1I" ;It'!'J;',-15°C

~~~ffi~#z~*'~~OO~~~~"J'-zHi"f~

i¥i1illJt1\1ill • ~~il!i*1o:l>:jj;tlfr¥,j'Hi"f~.:~'il\'~ °

*~jili~mI~:~Tf:Z1iU)~[j , ~:tlk?t~TiTi!tJ,lSf7\. ' fill

"fi!!01';7j('ijzj~H;IJ~-I1Jl:;I'*llftt"7ft..\lzi!1'E!>~Jl'I" •

EEm;;r;JI, • l&*ilit~z:crh1!!~nmjtml'!'IHi.i'ilm"J'-J.(l'

W'IJllz**illi,IIA'JRtY1 • jiMTilit~ ° EEilli-iJ;z41­

.m1';*'iJz,ti!EFrl!n'Q'\t~mJizllilf,\lVf'iE • lllWd'r

llit~'!'o

*ITi\~jtJfjfijE;;;r~~tf; (Taiwania cryjJto1ll­

erioides Hay.) :ffH~(CmJ1lillg1w1Jlia IWHisIJii

Hay.) Utf; (Clwmaecyparis Jormosensis

Matsum.) ;;;ri!'~!ill;fl3 (Clzamaacypal'is obtusa

(Sieb. et Zucc.) Eudl. var. Jormosana

(Hay.) Rehder.) &~iElj1j·~fi (Calecedn!S

Jormosaua (Florin) Fiorin.) $,l' 51illHi"f °

:fu:llfIHi:Y-jEl'\'; 1'!165"J'-~,* 13 'K?I"MJ z iill1.r illi

Ifll '11J.U}TUElttrJ:~I'Ft-111.~1!Ei',~;J~lrrlrt7k~jtf,Ftf,lLI1t I

L;J, 35°C---40°C1·Jti:il: t1 IJ\n~f ° 1~-,l)!-IH(Hf:1I;:Iili~~ .. l'W

W~::i" rJU:i.~liiiifi·i!;7J(·:1RrllJJi!fiiii1ii.:~-iT:.i;i!ll.l:ft. 2rrr

~:

f)\:Aflfi"f(;I'iM;;!& • :fu:1illl;I.Hi"f5tm~?; (pr­

ecison divider) -{ki\i1.tJi' 5H':J200fJL-B • 'l.~

1kM 0 'N1'!.1l'>!tii9' • :(.E7t.IT!@ (65"J'-1~.FJ) :cr1M~

,!;J'~jt125E • frl'ili\\;,*[i'!-l'''1'I(Basic genmination

rate) ° ;;I<ikffi5E • 1~-tftlmli!EFrl H~~'!-I'IITl • 11E

-u;HFIIILJ;( 400 fJLfr 4mill •iIX<;rI'!J~~~Ht12!7&jlb

1':'J (International Seed Testing Association

j[ulli) ISTA) n5Ez~~<JJ!.lltl • ~5E4I-!lHiJ:rs~illnf­

¥-lli';{£'Gf.HJ1"'~1illl11q • :nillim~!&zfilli:1<ITi\!¥> °

~tmlJt127t:W,;t/J\1t~fill=f : ~J!u:JIj1D£~O.lmm

~.::.1(~IID1ar.I:t , 1T~'ilirt\i' SoC .. aoc .. -5°C \

-lOoC :&- 20 °C ~J~ 6 fffimL([ r:1:tf;OI~~ , -i:t11Hi1ifuir&

Jiiim ±1"C zfwl'il\' ° ~v,;jG'IZSIHi"f;;r;R. • -20°C

l;{9'~ , 19l~ 5 iF;ii:!~zm : ;1'trtf:*-r~H!TI ' ~V:iJ,[E {J~

~~'l1(1~~}EL!Ji 0 It.t:!KiilHj4t ,t(~ I1f.m 3mJ1

-cJ.: • W2& 3 "J'-m~I'1f-iX • !il~ 4 "J'-J;l1:'t~11E"J'­

~5E1Jgl'¢-iX ; 1J.iikt12!fa11E1'JHii'JJ;)gl]j!2 'J'B~,

400fJLfF 4mm •~23°C '1i'!l5J.~,*:ifi'I'II<5E • 13 III

A illrWlIIl flllJ) • 11i~[J%h30'K ° 3j73"J'-12.FJ J1: • ~Jm

1~81"o

•
.g7j($ (96) !Rt:w~ ($'6)m l'Il tf. ~H Jt!! iiJ tk if.'j

~~t¥!1iiJ ~iZt¥!lU .ITl..iillilU B!.~i&

;If il-~ ~ 1'5 ili 1,900-2,200 10 8 12 60

1!t ~~ ~ I"~ 2,000-2,300 12 9 17 42,~

U If:1 *m Lli 2,000-2,200 15 10 22 33

is ~ .1m jB *~Lli 1,900-2,400 14 9 18 'Zl

a ill 1il 1m :;!;'I'Lli 900-1,100 12 10 22 29

• lll.t!lJlJtii!:i.i''i'=t.\*li!Jf'i''



(-H~~~~~fuFf:ff:iF~umrUifutBEr-? ' 8 ~IHlz~

~j'rfi~1tt;:n~!ml:llllfr;f< :

Ehlrn 1 fg{;F , ~~tr1i~H!=f~:q;:~5F:t1r.s60% '

iE:f!i!lu11ik il1ll! 3 IJ!,l JJ ' {JJ~itJ;f:;r;~ , 6 f;il JJ 1ii:Jl,Ui

m!k: ° 5°C 'I' , /iEQHf,J\ 3iIUJ1& ' ljHPi\Jum71%

rmffi1~~6:-1.~:(!IFF ' ~WH&Ii1A5°C (41~ 3l31R '

1il1lt;g.zm;'.'.:i1..<Jl!: ° O°C "'ZTI'~IUI~~ 5°C :ffi

f!;lilii~!l 5°C m ° -5°C, -10°C lit -20°C 3 ;fif[
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.g"".5••~••~are*.:ffi~'iE5%

~~*~T*~~~'lm~;f<~~5.~'~3~

fi.l\g1..<Jl!:ffii1I ' 1&l:~j!:'jt&~T%ffi!EQaf.U!Jl:;r;jjj\ 5

• ' tl!J!j _5°C m;ITii BJi!. ' iltTIflii'i'/,;;);;ru:1''':'I.?1itr.p

m&iliizJiliffi ° it -20'C z.~:II1Ji:j!lli1t'*' ' Ili1

?Ii 3 (52%) ,W 4 (56%) lk.1"'1&z~~ 8. (58

%) =lll:iI<m(I£~:Ii\;* ••j~ , f!~{;\,~l!li;i'i:i~:Ii\;*

• ~1i; , l1lt;f< i'11 f.U,I'.l, :H IJJl ~;r.: itS.=lFq;;z1Xlit IJJl !!fi

~mt&iillHE:;r;~.Ii>:,pWli;iZ 8 .JtIlI61(iiJ121~:

!.f;*'!Ef.!i*tm~1 2 :

ilJ1!JI2!11i;f< ,mt*:Bl""f:jE:f!ill1f,!iRT' 6i1MJ'.l

.~:q;;ilJ 42%~;E 5%' hHOOJJ:i':llIlm5< ° 5°C
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If> • tEl,\\ 1.5 ~ifR'I' • t;~ 3 ~~5!iii'l~ ° DOC R

_5°C 9' • Illll~1~{~~tJfCl • ?£il:\itl' Hfll:' DOC

fJ?J{!j~fFJmfit31~?1:iL~~ I fl3Jkiiff'itl1 5 iF ' t~llifl~~TIIT

-SoC [i;J'*,IU'!i30% 'f,lJ{~-5"C ill~~ DOG ff.tffi"

r*im'lj~, 8~ • -20'C 7Jt. -WC {)11~,:{f32%R

3D%zuH¥¥ • -5'C IlUBI~?£15%,

~~OO~8~~~~IU1~~~'$Wm4M*

~ , mtY:51~5~M&~::1;:ul~F?'l\1 , gi~{-tlWHtr"@:~ill!T

(~~rr.11'ffill~:'~ff/GlIiJfl~i.l1£r.p tmy;-X 8 ~Z~~2fJ~il~
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1iJ11ll31f>ffi'ilf- • liIjiI1ffi'f:(Hj~il@.,*,9'~' 5'C

'*' 1 rtf-:&. 0"C r.p 2 if-. , wt!f~:i 7'G ii~ il~ 7~ " ;i't f(f; 3

tillWU1l.1' ~tE"iliI=~ , TI.@~~~Jllllh!f.1~j~:TIfJH1j, ;ttl=t'

_5°C ~-lDoC zIUHi~lm"J"'ffilfi] • ii,4 "J'if.tjjjiL

jjJl ; lJi.it~ 5 ~1Ii} -lD'C 11lo;J'zf'i'x'f'i]ijlkiil6 ~ii'l

9( " -20°C zilltW;:+:i:tE*MV;;~8~:f.f&15% "

B~IW.~llim~ffi'iz~~·fi.3.n,9.n

R 1~ 2 ~'lIT 4 j]£1!]iI!&;M;;.J;:l£BPjl • Ut!1'4!Jldil"1ill

'ftfllfi] • jffij/ltii'Jir.lJ'l.1,(JEilliiJJmz;:t • {[l;lVfbQ!J

l!$!JpJilffiH'l'ifill'f:{£ 8 ~{l~[i,~j!IJ9' • iio;J'"i'ili,Ht

1i!ilf3bQ I~J 4 I'Jilf- :

II



dJlOlJ 4 'N!ii;f, , §fif:1j;M1i1ill=j:;2:~:4'1i'!~'~fjJE

27% ' §i1iit,*,4':¥~II1W,~~'J!lj1J ,5°C "& ooe ~fl

aJlJUffif,ii0Jlt!il1zl!!1JfJ(tlfiil ° -5°C '(filii 3:¥JEiili

fIE; _lOoe Ik -20°C :tEfJli 4 ~f~iHf-+l'~~jS)pj'j

ffljj;l)j~~~~, 5:¥;JJj}[iliiiiif;l-20oe JEt\] , (JliIFili
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iig(~';(F~*lli'!~'l\J2A" $1,ji~'l84' ltUilii'f-4 %

L11:W~~ , B*~~ 5 JJi~JffiltE(i'i~r.p , &1'J;j~2¥m

~~~WM~~~~8:¥Z~*~~'1E~~

~,\i1ffi.l'Zlli'!~'l\J1il!f~'~;!,'%Pnlrn 5 m';f, ;

1

'_ dJ r8l5 ~Ti;f, , ~r':i1~'l\fi~~z~*lli'!:;F.flJ#i,29

% ' 1E~i1ffi.l't,~*:¥iJ1l9<: ' tE 5°C Ik ooe '*' ' )j~

1.5 :¥iI1i~!!i:lll):1< ' _5°C f;ll' 31illfl£i1ffi.liiiW2 3i'f

Jl ' #l;i'Jiliiir!~*lli'!'Wl\JZ~ , 1filli 4:¥fp'j-1ooe

Ik -20°C lli'!'tJ'¥lll1*\tiIFPJUJI[J;l' ~l¥itil8:¥ ' I!!i
_20°C f{~]ff1~:(:7-11%Z~:!,P*1, Jtn~~W~·~B::l\;:~

~~5~~~~8~~~~~¥~*,~~~

iIJ'lzi1;',ill'lli\ft\;' ~J!Ui;:.;J" I!lMliMTIJijjl\!i~!,' QII1i:

~~ill'~~,~~i1;',ill'lli\ft\;'~~iIF~*z*otE

'f;j~ fall~.'Zl1lJlt "" (~'tJ'l'l.'tiJ,Jot< ~1Jl( lli'!~''i110%)

• 3':ffi,Wi 'tJ' lill Mlm'J'5'P'iiJiJ:71')j£1'1.~ , iiii ,'iWi IT!!JIJ

!!ll~~* 'it ' ilil'i!,iiiio/Jfmt*,J:J-J'],iO 111 1TiJl.1G'i~:W:!i<!

~wjN:§1ziiG1J' dtGlli1M"F:trt!lf-lt (circadian)

)i,T"'HIUt~lIU;! , 7,')1'!JE£iJi~I!iJjJH!fi~ , '{t:JtfliJlili~0

~~ , iIF",'ut-'l]I~;iF{E (~U*'1l , H,k:iL19n2)

° Kummerow (1965) :,HIr-IJG'fill=j"lli'!~'ZI)J1fill\

~ltI!~j , llfJlltM1H15}E5fif49Ji ' -}.f)iU~-u.:.1JllJJ;!~JW

~ , ¥J-r~,;,,~~:rF:Fi:;;"(kklWI:'fS 0 Bunning (1965)

ltlji'tw.~l~S,M!ji;WO,~li~fHJi;f,jj:¥'(j'-;klliWi1j[\\JijJ

° {91JM?M!\'i (Amal'allllllts 11efl'ojlexlls) 'filli'

1f20oe 'P!*1f 78MJl , 1filijtllfa'j:Jt:filli'~5Fl\JEf

tJjm=1k;e;* ' -1f~ 8-101l\JJl '¥.,-tE20-22

iJ§IrJ (Barton 1961) ° Pneest (1979) JfJJ!.ii3t~

(Agafhis artstraiIs)['r12:¥ff;i't~~~Zill!5F'ij

ii;iE"I" , ~mlffi',JltiIFlIJ'i;f,'iE~~jj<iEJU1'p~*'it!J!

fl:' :jU~r:11 (1976) 'W' f;l 2°eR 5°C X\'l1ltJ~P'J

~, 'ifi~R10m~ 6 :'iHl'j)HlJ.fillHf-jWjJ!JJ10~ziJ.'!

~®W~~'dJ~~2j[\\m~ill!*l\Jjj<iE~*'~

rJI IJ!l® ll'i~Fd!Jl.flOE if!jtill~~'W~j,1 Z*.J(Jlt91' , :iIF{;\'

1JJl;f,1/;'~ IfiJJtIll61 ' ~ jilJ1illL'lI&~JillIHJ Z jfJ!5F'l'B:iO

,\" fl£;&IT! °

*~~ , ~-~lJ.il{;\'filJll!it1<~tl!;JJi'l:if!j1T ' 110

~~'¢~(~f.iiiiiijJHr RBH'<IT!z;-;c:'it!.2'fl:,*, ' ~lj~

r.l~tn 21p~, 5 ~tij.ilif!~iEtS~91· , l'tfr.t.~~'~w'tt?-.t

IgJ ' jJQ!i\\5G::£'rr;IWi\' , iltiIF1iJ@\1Iiff-r"F(f,,!lNtZI3

fi'iJIJQn~ill'I!i1ljiljM!"&jj<iEjtJjz~l'1JjjiJil'* ° iltilf ' ?f,

~Rti~*:f~IF:j=·'W;~~-JEJtJ]IHJZ'f*P.m ' f!a,jgtD:t!:5G~r£

!;:!\zHJ~l&~ j ~t:~nlli:tf~Jt\.fillf'lln~- , ~gB!*rn~'!,.F~
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1980; :E'fiE1965) 'utf,f,iEIl[lfuliiJ3'I,~*~JIt{jlil

'iiJllH Iii l'.lllijfPi!i; lj)\ffPI (PIM) f;T~ lillizf*nmJ3i'\:'(

; jjHl~liJf~it;~m, j\Ji~t>:;r~t11liiHEI,'iilfulr,;JJ;fJfi

=fF"3.frH!ffl~~EtUf.l',~ilu;., fEi.tEM;llii""f' ~ft~'jta

j)nrm~lil]~r~@{S-nx:~f~~J:. I W2-@~fu{{n\t!SiJffi

iig:{EIE'ii\'il,;liS."l'mj','j' , Jjli; W~B:J\c:(F{E(I'D~n:llli 13 '&l

tjg~ili:f.j-;l"tIE'n~ff:m 0 g~-f~fillftJ~iE{~l1ii"iiJaj:~t5tlli

, l\e§lf.~ ii~ :fj"~1'1'J11 *1,t,f jiijj1!EiFI'~mJ 'fU!j~ fJfi 'fz

liH¥ eH~,l'l';198l) ,

5', Iii~m: *ljm!iJ[i:&.fJfi'fjQHliY!t!l.pP.fiffi. 0'.
1) 'Mil'll(;®'f14~~~ , ®.PN.l1l'::i~ , {!J.J:J68~

-lkiiHMI!9,950e , iJii:lt!i~ -20'C .pY.iiJ:lC~fm

li£J'i! 8 ~J;.U:W!Z ' ;rURJ'J!:IiFlb1*iil:fiHlFfW4;li£

, 13 iiJ1c5J-~/~I!,tJ't~1li:1ill'fz~\1J!1 ' 1\t(;Z.a1'l '

;)E~!!JJ!1Ilz'!il;iF' 1$~wiiJ,*;mI1ill'f ('P'1!!JJ;'G1985

) '(iIfum:ffifJlftlfl,l4J., ~.l1l3t~~tli1'lz\;lliF ' Ifr.
~fIHN1Hia {liii 1~ 2ij!zfi::ill:BJEIJjHI iltrffi:\Y! ; 1m

Mjfijhillt'f111'1li:j'H¥!a:!U::fj"I~ , 1fr.!if'1II.i.l1l'J!:liF ' fiHJ,

Jlt{iil:'l'~ , )J};5i'I,IiJiJ<;lliirSiF"1Jm ' 'ffilllMii'illifrti ' m
~ifJl~JIrr;;> , :fill'f\T.iJiliil:Y.i\TI* ' tfJlll.ii!\;l1 ' :lik~

, IIn:lt*iEw,lrrj,jPJ:tEg!n;!<;:*fJfi'ff1>lllli.p , ]J!i!iH~

~j;:ll(; , 1fj(;:lMIT ' !fr.;lt:fill'fjj[h'1rzwHr'~11~1lQ '

1J'J~j;/iJdi1f'l'Ez<0:\Y! ' TIHJ'zill ' :§:~f~J~i>!illi!m

f;!;W: \il; iii\JIiVi'i! rIG lllitif'l' J'I,z ~,HI£ ' Eii~i:l't JI1l1[!Lz~

:r7-&D£ (critical temperature) R~~JtTr.~-E;

7.kiil: ' ;l(;;rUJilIt.iJ!l\'l;kl!Jj';:i<! J;.I.~r.ri&:l't.g-7.kti" ' ililil'

{iiti~tJ-J~~ C!mlJill1Jni:il:r..7!f!llj) l!J..{(Il~[i·R!{:f~iizqi~'!f-~ ,

"",iiJ:f1XtJif*;ltm,li,!i,JtJJl!I!! '

5 :glflll=fr.p , ~m.1.a:it(:ili 3 {R!I rJ ' t1:W~'!J1*

irJ9< ' :l't.p~~-,(;!£*f[li,;M;*Ui'>i"i" ' ~w!JJl(~

f,f,>f;:'1!i 1:3: 3 JJr"1 ' !;,\&H/;jf!&zi& ' ;l(;;Jf;J<ffiff:fiiJ
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The Storage of 5 Important Coniferous Seeds of Taiwan

Yong-Ly Chung Ta-Wei Hu

Summary

The coniferous seeds of Taiwan for forestry use are from natural forest, because

of the influence of spontaneous periodicity, the cultivation of seedlings cannot be

proceeded as schedule. In order to regulate the supply of seeds during good crops

and poor crops, the storage of the seeds is very important. The experiement was

started in December 1976. The seeds were collected from natural forest. Five

species namely: Taiwonia cryptomerioides, CUJlllillglzamia lWllislzii, CIza11loecyparis

!o"mosells;s, Chomoecyparis Db/usa var !ormosollo and Calocedrus jormosol1o were

studied. After careful sampling and selection, the seeds were put into plastic bags

and stored in the following temperature condiUoDs: room Temperature, 5°C, DoC,

-B'C, -10'C and -20'C respectively, this report dealt with 8 years's result obtained

at the end of December 1984. The result of germination rate showed that the best

storage temperature is -20°C after 8 years of storage. the germination of Taiwania

cryptomerioides reduced only 3%, Cuuiughomia kOl1ishii reduced 24%. CllGmaecyparis

!ormosel1sis reduced 70%. Calocedrlls !ormoson(! reduced 62.96. and Clza1Haecypm-is

obtusa var. formosanna reduced 85% respectively.

Kay words: coniferous seeds, storage period, germination rate.




