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ABSlll.ACT. Wood is a natural and a very variable material. Much of this 
variability is attributed to the cellular structure of wood. Stereological 
techniques were interoduced as fast, easy and adequately accurate 
methods for quantitative structural characterization of wood. The 
techniques rely on counts rather than direct measurements . In this 
investigation systematic point counts , boundary intersection counts and 
feature counts were made on projected transverse sections of wood 
from trees of Eucalyptus camaldulensis var. obtusa of different ages . 
Intersection counts and feature counts were also made on macerated 
fibers . These sterological counts were used for obtaining wood 
structural parameters such as volume fractions of different wood cells, 
cell wall and lumen volume fractions, cell cross-sectional dimensions, 
ratios of these dimensions and fiber length. The analysis revealed 
significant differences between the wood of trees of different ages in 
most parameters; while within-tree variations were significant only for 
a few parameters. Many of these variations, however, did not follow 
any special trend, which might be attributed to the intrisic patterns of 
variations inherited in this species. 
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tlA:iJ'YIU~)J~)lI)'40;)I~L.;~)~1~14~1~L.0· (f)JJ~ 

. C/)W:.JI 

t\..lS" ~1r,l14~1~ ~1r,l14~1)~~ t.....!.;1r,l11.~1..:.>~1 . 4......;.. .' ~ . )L.s.l 
~l 
lQjle ). 

Ja....p 
t.lQj) )II 

lQjle ). 
)~I 

~1 
t.lQjJ1 

Ja....p 
t.lQj) )II 

t.lQjA 
)i..aJ1 

J.&-I 

t.lQj)1 
.h....p 
t.lQj) )II 

lQjle ). 
)~I 

L:...i'J1) . 
(L) 

A,1 1,A V,1 i, 1 Y,A i , • i , • i , • i,1 Y 

i,1 ~, Y Y , i \ , A 1,1 \ , A \ , A Y,1 • ,1 i 

V, Y V, i 0,1 i,1 i ,A i , • i,1 Y,1 Y,1 i 

"\ , . 1, i A,A i , • i , • i , Y i , • i, i i ,1 0 

'i, Y 1 , • 1,1 ,,, . i,A Y , Y Y , Y Y , Y i , i "\ 

"\, "\ , Y , i \ Y, • i , Y V,Y 0,1 Y , i 0, Y 1, i 1, 0 

o , • V,1 0, A Y • , i , • , , i i , • i,1 i , i /' V 

~IW~I~L.~ ~I).l:l:-I~L.~ ~I..:.>~I}JI~L.~ )L.s.l 
L-!.~I) . 
(L) 

..}>-I 

t.lQj)) 

.h....p 
t.lQj))l1 

l.Qj1e ). 
)~I 

~l 
t.lQj I). 

ja.....p 
t.lQj) )II 

t.lQj)1 
)~I 

~l 
t.lQj)1 

Ja....p 
t.lQj) )II 

t.lQjJ1 
)~I 

\A,A , "\ , i \ V, 1 i' ,1 ii,Y i' , A i~,A i • , i i· ,1 Y 

, 0 , A '1,A , "\ ,1 0' , • o i , Y 0' , A ii,Y Y~,' i' , "\ i 

\ V, • , 0, A , 0 ,1 i Y , i iV,1 o· ,1 i· , 1 i1,1 ii,1 i 

, i , i " ,1 " ,A i· , Y o· ,1 ii,' i"\ , i iV,A ii,' 0 

\ 0 , Y \ i, A , i , • o i , • iV, i iV,Y i· ,A iA,A iA,A "\ 

\ 0 , i , i , A \ A, • i ~ , i o· , Y i"\ , • iO,i io, • i1, • 1, 0 

Y • , i \ A, "\ , ~ , i iA,A iV, i iO,i i· ,A ii,' i ° , Y V 

~I.J..LJ:.\J ~\ ~U:-\yAJ\ ~L-~ t ~.J JJ..LJ:.\ ~Y..J 

r y-J'/."4\~~I~\S-\yAJ\~~~~JL4;J' ~\~'J\J 

http:C/)W:.JI
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.1~J'JI ~~~i~I uJ'uJ1 oh ~I~J. JLj')l\ ~J 

tlA:iJ'J1 ~~~ ~..r:? ~15 JJ.;JI 01 ~~)~J. (r=-0.629) 

\~ .a';~I~~;')II~~y:JLS~~i015 ~y:J101'Jl~1 

~~I~~lj~~l.ij)\ ,; ,a~·4~lo~I~I~JLj')lI~ 

. ~1~ltlA:iJ'JI' ';,a.~·4 

J~"YJ 4-J~~J 4 ~ ~ ~ ~ ;\r,-1I ~JL;l..1 ~~~ i JJ~I ~ 

~01~~IJJJ~I~~~J. ~ltl.ijJ'JI~L.,~J 

~ IhJ Jly:J1 ~!i J Ii, i ~JlJ-IJ~ ~ ~~ J.9I~U.I.;JI 

~U:-I~I 0~ 01 r!?..J ~~I ~ ~JlJ-I ~crl Ih ~J J')I r!y:;..o 
~JL;l..1 ~ -.:. >-~I ~\ . ~ .a ;;1101 J~..J dl~:.r L JI ~I 
~I 1\ \.;JlJ-I ~ -.: ,;\~ >.1 . Ie' ~ II ~ _I I . I A. \jj 1':')1 ~I 1\ ~ ~ r. ~. J r.r-Jt:.r -...I ~J '1t"' ~ ~ r. 

~ ! \ i, " J J..L.a.l1 <..5~ tlA:i) J.:.v ~I~ i ~ !", i ~ a.olSJI 

U:....aJ1 1-4\ ~1r.11 ~JlJ-I ~.k.....~ c}:.J. tlA:i) ~I J.:.v ~I~ "\ 

~~ T~~~JJ}~Y:-J~l;-:JI~~JiJ. Iv, iJ~lSJI~ 
~ ~~~JJ~J (P=O.OOOl)~IJ~"YJ 4~ ~ ~ ~;1r,-11 ~JL;l..1 

~r:JI 0~ (L.S.D) ~~ J) J.9i ~~I w-. tl.ijJ'J1 ~\.;~ 

. JLj')lI~J..ulI~u-5~J~;')II~e .. ~I~~I~ 
. (r=-0.457) .1~J'JI ~~ Jlj')ll ~~I ~L:.:.lI Ih ~.1iJ 

~;')11 ~..,; ~ ~IJ lQjl..,; ~~ 015 ..u; tLQ;J'J1 ~~~ loi 

~ 4~ Q~ ~;1r,-11 ~JL;l..1 ~~)J~,p~ JJ~I 01 ~ ~)~ 

~l tl.ijJ'J1 \ .; A~· 4~ \~ ,0'; ~I ~ tl.ijJ'J1 \ ,; ,o~· 4~lo~1~I 

.~I 

-\t­

http:I~~lj~~l.ij


538 The Us of SteroJogical Techniques for ... 

. L-S' I'- 'I . ~;; . _II ~LS ...lAj Jl.J.>U L....:JL loi ~y.. ~ • ~.J.>-"-' ".. 

~i JL:NI.J~ ~ ~15 .J..Aj ~;'11 ~ ~I~,J~,J. " J,J41 

l4:il~,J. ~1'p1~ I' C\, Y,J I'rY, Y~~~\'s;I,riJI~~ 

. ~UlII ~ -..o,J ~;;~I ~~,J~.) ~ JL:-NI.u...J;,J 0''1 ~.,.:;­
tU;.J'11 ~ ~Iy:..... Y~ 4..lL.:.. ~ If A~ U-oLS J~I~ ~,JU;,J 

;;~ltl4;)~..,..::..o~~Iy:..... 0 ~~/Y"" ~1;;~~?1 

dl~0~u:~I~~~,J. lOY, tJL:NI~~~&.Jl4:i 
~ " • I .• t ~ It. " ..

0\ '11 (P=O.OOOI) ~1.J~'11 ~ Jy'll ~~ I~ ~~ tJ,J.) 

~~ J) Jii ~~),J . tlA:i;'11 ~~~~~~ r-1 J,J,riJ1 

0i ~~;'1I4..lt.>. ~~J~\ ~~I ~ 4....SlA..o ~t:; (L.S.D) 

(f JIj'11 ~ Jii ~~~pl.J~'11 ~ ;;~I.J~'11 ~l.!.>-i 

¥;'1I~~~~,Ji~~~~l~ \~,J· ;;~\.J~'11 

~\t.l,4j)J\.;.JL~_U~)r1)4;')I ~L;~JwLfJI~L..~ . (y)JJ~ 

. CD 

ll.lSJ~I~ J~IJ'»:-~ J~I.:...U.I)~ ) . ..pl 
L:...!.~IJ . 
(L) 

~\ 

t,l..i:iJl 

.h.....,:.­

t,l..i:iJ~1 
l..i:ile J. 

J..l.,Ql1 
~1 
t,l..i:iJl 

.1a.....,:.­

t,l..i:iJ~1 
t,l..i:iJl 
J..l.,Ql\ tGZl 

.1a.....,:.­

t,l..i:iJ~\ 
t,l..i:iJ! 
J..l.,Ql\ 

ol,t 1\ ,1 00,,"1' rr,A rV,1 r o ,1 n,1 "1' t , • Yr, 1 "1' 

1\ , t o t , t 1 t , t U, • t· ,A to,1 \V, t , r, 1 \A,A r 

oO,A 01,"1' 1 t,A n,A rA,A U, t "1" , • 'V, t "1' • , t t 

Ir,"1' V· , "1' 1"1' , t r t , • U,A ro,1 "1'0,,"1' "1'0 , t n , A 0 

t'\ , • O"1',A OA, t rl,1 rV,"1' t· ,1 '" , t , 0,1 'V,A 1 

OV,A or, • 0"1',1 t· , • rV,1 ro,t \V ,A , 0, t 'V, "1' 1, 0 

or , t tA, • 0' , "1' rr,'I' r· ,A r· , "1' "1' • , "1' \V, 'I' '" ,. V 

-\,.­



u.lS'~}jl~ ~}jlJ'.I:>:'~ ~J"lI • .:•.t~I} ~ JL..Pl 

JI-.!."ll. 
(4:....)~1 

.la....p 
t..l,4jJ~I 

t..l,4jJ1 
JJ.."o:alI 

~1 

t..l,4jJ1 

.la....p 
t..l,4jJ~I 

t..l,4jJ1 
J~I 

~l 
t..l,4jJ1 

.la....p 
t..l,4jJ~1 

t..l,4jJ1 
JJ.."o:alI 

'1, t 

, Q" " 

"" . 

, 0 , " 

,Q" 1 

"', 1 

, 0, 1 

'1, 1 

,r, " 

r, " 
0 , " 

t , • 

", " 
1," 

1, • 

r, " 
1, t 

r, " 

,r, " 
, t, • 

'1, • 

"' , t 

,", " 
'1, 1 

"', t 

"'," 
, " 1 

" r 
t 

W,1 

n , 1 
" , " 
'I'V, t 

, 1, " 

"' , . 
r, " 
1, 1 

", " 
1, t 

1, " 

t , t 

, 1, " 

n, " 

Q" • 

"" . 
"', 1 

'1, 1 
° 
1 

" " t , Q" " W, t 0, " 0, 1 0, • 
'0, " 

, t, t "' , 1 1, ° 
"0, " n, 1 r,1 " , 1 r," W,1 n, " ,Q"" V 
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u:JI Ih ~~ ~15 ~J~I ~ ~JLi;..liJ "/.f,r )..lJ:..1 ~J"/.' f, 4\ 

, ~ '/. Y,V, f J )..l.,a.\1 t.l,.4j) ~~Ir f ~ IJ r, A ~~I~ 

~i..G:-~UJy-t ~L:-:JI ~ ~JiJ' .k-.,..:11 t.l,.4j)'l1 ~~Ir 

JJy--4JI ~LS~ (P=O.OOOl) ~I)~'ll )~I ~y.;~I ~ 

~ L P ~J (P=O.0044) ~I t.Li;)'l1 ~~~~~I 4k.....P 

~y~!o.)..LdI~li)A1I~)L!.IJ' '/., 4\, Y, ..>;l5JI~u:J\\~~J\l1 

..>W~I ~ .r.-Si Y-}~I.0-A 4--i ~'-?~ o~I..>~~1 0~ i~ 

~i~ ~.)Ij~;'ll ~ 01 o.)..udI~li)A11~Ji dLiS. o~1 

~l t.l,.4j..>'11, .; .a~' 4 0-A ~Il~ ,a.,; ~I ~ ~l,.4j) l .; ,4~' ~!O~\4 

. t.Li;..>'l1 ~~~ ~.?i.)~ LI)~ ~G~! dl~ (.~ j5JJ' ~I 

~I t.L.i;..>':JI ..:;.J~.J..>~)lI).~s.\I ~~~.J ~;)ll ~L... ~ . (') JJ~ 

. (f.) 

"', " 

-\T­
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Jy1JI 0.1>-) Jlj':JI ~.J.1>- L J~'jI.1.# c:kLZ.1lAj ~~..6.....,~1\ 
J~'jl.k.>- J..,.1 ~L> ~...l9.J. ~UI 0.1>-) J~I ~~..6.....,~ NA.J 

. lA~~~.;JI~)JI~J~'jI~L-.J 

c..i ~~ W (L) Jlj':Jl J..,.1.k.....~ ~L..>- ~ uL;WI h:.ro.J 

_ : ~L:JI ~~WI J~~ ~UI ...AI 
i = It!L 

2NA 

: ~~:.ro ~~~~~ 4 ~ 4...-.IJ ..u1 r-~<) ~ ~ J.A.l.J Ih 

~~ tlAiJ'j1LS~ -jl:JI.J u~~ 4..-. !J~':JIJ~i J;':JI 

IL ~ (L.S.D.) ~~ J) J91 ~.J .:;:L;-:JI ~~r.I.J u~~ 

U:: uL.,~1 oh c..i ~~ J.J)!J~..:...;L5 I~l W ~~~.J v"L.:':JI 

01 J.JyJI oh u4-::-Y.l:~.J ~I tL:iiJ'j1 u~~ U::.JJ~':JI}.~i 

. u~.J 

~?I uL;fll.J ~yU..I e}i ~L-~ t ,)1 , :.ro J.JI.J.J:.I ~ 

tl.Q.jJ'j\ u~~.JJ~~ ~I:.ro u:JI 1-41 ~~IWI j ~I 
Ii.! • ~q ---s ~q . U ~I 6..>L.o ~. 'J..lJ.-lj. ~I-'-+' ~~ . ~ r-' ~ ~.J . ~ .J. 

J~.J y;':JI u~l~ ~:.ro J5 J.J~I ~-,. Jy91S0I:.ro ~I 
}.~YJ ~LS ~;':JI ~~J~~~ oJ..>. ~ J5 ~;':JI 

u~\~~ 0iJ.J~\ ~Y!.c!~~ W.J. ~I tL:iiJ'j\ u~~.J 

ul~ ~;':JI~.J L ~ Ih.J lAJ~ ~:.ro ~.r.5i ~;':JI 
u~lyJI ~ ..6.....,~ e. J...9.J. JIJ;':JI')l ~L:J\ ~I J.:...o~~ 

-,,­
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u~iyi.lIJ )~iJ ~I ~'J\J ~I..J\J JLj'J\J ~;'1\ ~~~J 

~;'11 -JL!l'\- : Ul.:.J\ ~")l;ll eyl )Lhil ~L>- ~~.i5 ~ ~I 

,-:?y8-i )~\~J ,-:?y8-1 ey1J\ y6 L P ~L>- ~W- ~ ~\..JIJ 

JL>-~4 ~~J uL..l:A-l1oiA~.; ~I ~\~ Jl oW\!4 JLjJU 

~)y.y......\!1 u\!~WI -i NAJ PL J Pp ~J 4:L>- ~~\ ~I uL;~\ 

. ~U\ ~~I -i LA.?~ ~)J 
: ~~IJ.,...k 

1< · ulv if ~ ~ ~ U ~ L. ~ Ll1..;r--'.~. ~ ) l...::.>.1 ~ ~ JU'J\ J . L ..lI~ ~ ~ ..,..­ ~ 

~lk...:J\ oh jAJ . ~~I lU;)\!\ uL~ J!i ~\ uPI~'J\ jA uP~ 

jA0~.k}>-~\ S - ;;·!~IL:l1..;~<jJiJLj'J\u~1 

\: \ ~~\ 4l3-1 ~l>-J Ii· f.:5? ~J)~41I..L:--5Jr!. 

Jl u.L.. o.ll) ~yL..";~ i~ -i ~U2..!J\ ~ U: ~I ~JJ 

u)~ Jl:J4J 4-.a..- .: JLj'J\ ~; ~\ ~\ o~lA jA ~(~L., 
u..lYIJ ~i~\ o~~ JLj'J\ ~~~.Lt:. \ g .a -::.r- JLj'J\ 

~I~ ~))-::-:..>\ ~J' ~~ J5 ~ Jl)''J\ jA ~~~\.rJ\ 
~\~\~J~'lLQ:;)\!\u4~jAcS~J5 jA~I~~~ 

Jy1 ~y" ~~~\ JJ\>. jA ~J ~\~ cSy:'J\yt o..l;>-iJ 

~~~ J5 jA Jyi>- u-> ~..uJ\ ~ ~.r.IJ r-' 'tV ~\.;, 
~I \r . ~\ l :;.LI.b ~ ~ I' L.:..>.I ~ W- ~I ~ ~ L·LA \,,:,:>,1. ~) U- ~ ~))~ ~ ~~~..r-:)~ 

uLA~1 jA JLj'J\ e)~'1\ .b.,.k>- &li.:;~41~~~~I 

.~\~~ 

~l:JI ~;'JI uL~1 ~l......;.. ~..wl ~~ jAJ..w1 ~~.r.IJ 

-\ .­
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,...." A=Ox~=L\' 0., 

rr-- " '"'".. , = r(~;:.-) = (A)}~:>.'YI4>-Lo L.al 

~-.r-:JI uL;..,s:l1 ~~ 1.S.;i-~I~ ~-.rJ1 0J.r" tjy.J 
~L.,a.;ll ~~~I t:J;'Y1 u~~1~ J) ,4 =>-lJ ~L....!..>)U 

~ ~I~) .Hr----'YI U'Y.)WI) ~I~I J~ - .. ~ ~}kll ~~I 

J~ ,-?i ~~ JS :r Jy4.> L-> ~ ..wI ~~~i .1i). LA.;S ~ 

0~ ~..L.J' ~J\.!JI t.l.AjJ'Y1 U~ :r I.S~ Js:l~:.r~ 
. "Jl4>. . J ~ 6..:.-.l1 ~ ~~--- - \-. 

: 0 1o ..w1 ~ :r 4# J~I~ ~14.:J}11 uL..l:il1 ~ I Q !'J 

.)~J - uL;..,sl1.))..L:>-~ &L.i:.ll J:,lAj.)~ - J:,WI ~I~ .)~ 

~I u~L..J..I ~~~I ~~ ~. ~I J>b WI)I uL;..,s:l1 

.)~ :r uL;..,s:l1 ~ Ji (Pp) J:,WI ~ ~L..>- ~ ~I: uL;l::J1 oh ~ 

J~'Y\ J:,W ~I .)..wl ~ J:,WI ~Iy.)~ ~~~) J:,W\ ~Iy 

. ;Jld.-I oh ~ ;Ju; " 0 ~) 

(1\) J}JI owl>-) uL;..,s:lI.))..L:>- ~ &lA:J1 J:,l.4;.)~ ~~.lS' 

.)~ ~ L-5 J~'YI.k>. J.,1 ~ &l.4:JI J:,lAj.)~:l Q 4: ~~) 

. J~'YI 4>-Lo ~ uL;..,s:lI.)~ ~ (NA) 4>-WI owl>-) uL;..,s:l1 

(1\) J (pp) ~~I uL..~1 oh J~I ~ o.;:-~.\'1) ~l!l\ ll>.)1) 

~)I u'Y.)WI J~~ ~l..!..>)U ~~I ~I uL;~ y!..L4::.l (NA») 
)i 4JLj..1 (J-4 ti ~ (Pp) J:,WI ~.k......,.::..o j!.cJ' ~LJ\ y AI ~ 

~.1i). ~I~~14>-L.lI:r ~I trll4...>Lo ~~";JI 

-~-
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. ~~)\ ~, ~\~~ ~J~\J":';~':J\ ~~~\Jj ~JJ)\ 

~II ~\ ~':J\ . J5 l~_ ~I ~\ ~ U 1_. 0 ~ L.:..>.\ ~'-:? . J if r-Y ~ ~ ~ ~Y""': f':"-" J ~ ~J 

V, i, 0, i, 0, i, r, r J~':J\ ~ \ <) ~ .;J\J ~\J..Ll\ \ g ~. <) ,oi 

~.j~}).-:-:.>-':J\uY~J~\~JJ~':J\~. u\y:...... 

~:..r".2 " r) J..L,a.\\ c.S~: '-:I' t.L..i;) uL~":';~:..r" ~\)\ 

~~0\~t.LjjJ\~i~io~ ~J~\ t.L..i;J':J\ ~J' (~;':J\ 
. ~U\~~\~oU\, ';.a~·4~io~\t.L..i;), ';,a~·4~J' ~ 

u\..y~J':J\ ~ ~\ ~\)'':J\:r ~y-i J5 :..r" o~u~~ 
.....,L:>-)U . .-J;, -II .h;;~ll ~\ ~ u..l&-\ ~ 6..s1 ~ U 1_ . ..!.lE ~I 

. '-: ~ ..r'"" C--- ~ r-" ~ ~ ..r--- ~Y""': J 

U~~..Ltuu~1 j ~:l\ __ ._.:I\~ ~ u~\' 
~ ~ ~ •• (J ~ c:::::-- ~ ~J . if 

. ~:.r- ...;0':J1 fJ. ~~ 

: ~~IFlulil::-! 

u~\ :..r" ~l.!..:>-)U Y f &~~ ~I ~#.\ ~\rJl u~1 

:..r" c.S~ J5 :..r" ~I~~~ ~I~ L!) )~~-:.>-\ ~J 0 J\.vi 0JyS' ..u1 

~J~I~~~ J5 ~J~ . .,:.;Jl:JI t.L..i;J':J1 uL~ 

....JGJ r-"'" r A ~ J.,1.k~I :..r" ~,.r4 ~ ~L~~)I :..r" oJ~1 
&LZ ~ r 0 ..!lJl: ~~ ~~~ .k):z.>- 0 c: &~~i .k):z.>- 0 :..r" 

1,#-1:..r" ~ JL:-:->-':J 1.k.:>- lAI. ~\I~ .jJ~':J 11,u.; ~ 

..!lJ~J 'y' U1 ~I.j ~JJ LS ~l~.~ 1\~1 ~J~ ~~ Y;':JI 

~~ j...olJ-I ~~..J~I~J~ ~ (~) ..l>-1}1.13-1 J.,1 ~ <) ;;: 

J.,1019 (0 • .) ~15 ~l 0.."' ~ 11 ~I~J~ 01 u:.J. ~~i.k#-1 

-A­
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OCWT = dF - LDF : (OCWT) l$}.:ll )41 d-... ~n ) 
l$}.:ll e..,..JI ~ ..k.....~ = IOF J JLj'11 ~ ..k.....~ = dF ~ 

. Jl!JU 

RR = DCWT (RR) ,1(':1 ~ ('0
LD F c:,J-"" J . 

CCR = DCWT : (CCR)JLf'1loJw~y
2XdF ~ 

Jlj'1I~..k.....~=dF~ 

: ~JS ~~I~~15 

~ (MCI) 4"jj..1 ~~I ).;;'11 J..,1..k..... P 

-
MCI=~ 

PL 

~ (MFP) ~14"jj..1 ~ 4,.;UI..k.....~J 
-

(MFP) = 2( 1-Pp) 
PL 

U:.oyJl ~~k~ 4"jj..\ Ji ~L;..,s:tl ~L....l:i e:PY ~L- '"7"'L>.101 

M2 J MI WJ 4"jj..\ t'j.,:j 0;);'11 (moments) 

- -
M - d- - PL M2 = (d)2 = 4Pp1- ---=­

2NA 1tNA 

...:. ~I J>J ~1,jA 
~~J~i ~I~ J~i~~~~ ~\I-4J ~~I 
Eucalyptus camaldulensis Dehn var. obtusa Ij~1 ~ J..r-!l.501 J~i 

-v­
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LA = (~lL
2 

tf (y4 ~i (y4 (Jfo ~I ~I l:?i o)L:.:lI uG..,5J.I ul~ ~I~.J 
~I~ .k....P ~L>-~ 0..lL.aJ1 ~l!.>-'11 ~~ 4")\;1...1 (y4 .1>-1.J 

~~.J t.JfU (NA) ~UI 0.1>-) uG..,5J.1 ~~ (J151~1 (L) 0.1>-1)\ ~)I..U\ 

: ~~I ~~W\ (y4 

~)I..U\~\~.k....p=d ~ 

~\~.k....~=I 

(d ) ~\~ .k......,:-o ~U 4l;.!\ ~~w~~~~ (y4.J 

- PLd=-=­
2NA 

: 4l;.!\ ~~W\ (y4 LD l:?};l\ e.)J\~ .k....p ~L>- ~~..i5 

LD = Pp(1umen) 
1tNA 

~\ crJ ~\ ul&.\.)J\ ~L..o ~ .k....~ =Pp(lumen) ~ 

.~~\~\~~\ 
~U\ 0.1>-.J ~ 4")\;1...\ ~~.k......,:-o = NA 

~)o~ LSY->-\~.J ~~\ ~L-->. ~~~I 0!h (y4.J 

r-y.J ~\')~.J l:?.#I).lJ;-1 ~ l+-o ~l!.>-~ ~~I ~.;JI 

~~I u'1~W\ ~ loS JLj)'\ o.JW 

-'\­
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J:.c.-J ~}y,,2':J\ v~\~ ~.}11\ 4.-0411 vL..~\..L>-i ~.J 

.k.>- J.,1 0.1>-} ~10fol ~.J.1>-.J )~':JI.k'p ~ c:bli::.l\.k~ ~~ 

~ ~":jl.k'p ~;":jl JI.,1i ~l?.J~).:-:>-':JI.k.>-.J. (PL»).:-:>.':JI 

vly4o~.J~:r~\~~~~\.rJ\01~j5J.J' ~\ 

L ~\p~I ~)~ ~ )L:-;..>-':J1.k'p .r~-- ,pi:r ~':J , o...\.:..u:. 

. c ~ L.:>.':JI.k.>- J. L 0U ~ . L...:..;l..\ w\ v\..;c:'1 :::: 11 ~\I.,;).J ~). 	 .r ~.J ~. ~ . ..J-"'" ~ . 
~ 	 ~ 

~~ J...oLd-1 ~~..J	~\ ~)~ ~ i..r-io .1>-1}\ hU ~I J,#\ 

. )L:;.>-':J\.k.>- lSi ~I J,#I ~J~.k..,kJ-\ 
~ ~ 

v\..L>-.J ~~~~.J: (NA) ~L..l1 0..L>-} v\..;."sJ.I~..u:. -i 

~~~.J ' )~':JI ~~~~..J~I J>-b ~\ 0fol 

~)~~~I~ J.,1 ~~o~i ~).JI ~ )L:-;..>-':JI 

~L....>- Jl ~~ NA V"~.J' ~ X.r..- .a~\1 J...ol>- ~~..J~I 

~'JI ~.".J~y........':JI v':J ~WI JI Q.~ •• ~ (A) ~I G.~.k....".:­

: (Ifju 1983) 

_ AA Pp - Pp
A=-=- .'. A=­

NA NA NA 

~ (NA).J (PL).J (Pp) lAI.?~ ~ ~14.);":j1 v\";~1 i~.i..ll~ ~ 

v':J~WI ~ JI~ ~ ,,~ ~L:.;>.YJ ~#.I ~I vL;~ vL..l:i~..l.Z 

. ~)y,,~':J1 

L c:b\L:J1 .k~ ~~ .k....~ ~,; ~J\y ~~ 0i ~ J\.:ll ~~ 

~~I~ J.,1.k.....f"-" L (1\) J,#I 0..L>-} (~~I) v\..;fll ~.J..L>­

u)W1 oh:.r (1970) Underwood..r:-Y..L9.J (LA) ~L.lI 0..L>-} ~I 
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'OJ~ ~j~ F .JI..L:.( LUi; J!1 ~IJ~ ~I)I 'O~lll 0i ~..,..; 

~l...a.>-';II u~1 ji J~IJ~I ~ 0i ~ (DoHoff and Rhine 1968) 

.1yk3-1 if ~~ L..,~I ~J~ ji ~I~I if ~I~~~ 
wI uli . ~. \i". ~~~ \,. 1.. •. .i..,~. - -II LAi';l1\. ~. Y""'...s- ~. ~ ~ 1S..r.- r-' ~ ~j ~ 

~j. ulifll 0--4.\ 'O~~ uL..~ ~I.r.-I if'J~ '-:'"'~~ ~~I 
~~; ~1.r9j u';l~~ ~I ~l..a..>-';Ilj ~-4JI ~I~I~ 

~j ~lrJI ~ 1S.;i- ~1...uJI u~ (f ~l:JI ~;--jl uL.~1 

~;--jl uli~1 ~j. ~lrJI o~ ~ u~1 ~I u~1 ~l..a->­

~Jy.-.o ji ~lrJI ~ IS~ ~Ij ..uJJ ~L.';II u l ) ~JI if ~l:JI 

:~~~~I 

~~j: Pp (.1lA:JI ~) 'O..l>-Iyll ~ .1lA:JI c!ly ~~ -, 

.uu:.u .1lA:JI c!ly ~j. ~yly~';I1 u~1 ~i if .1WI c!ly 

.)SJI ~.LJI if ~~I 0fll ~ Wlyll).:=->';II.1L.Q.; ~~ 'O..l>-Iyll 

.1 L:l I· ~ .hlij.1~· '0 G. L:.:;.';II.1~ . L:.,;;.';II.1W~(f . C rY'J. J. j J. 

t~jy u.jy .1~ ji 'O~ .1.# u4~ ji 6.:~~I .1yk3-lj ;i~ ;; ;';JI 

o~ .1lA:JI ~~j . ..wI ~~~ ,-:?jJl J~';II JA>-~~I~ 

C: 6 1\ ~ (AA) ~I 0fll ~~ ~Ifl..u; (Pp) 41 j-.r.. ~Ij 

~\.:; l:J. ifj (Vy) ~I J ~~lfl.tij~lj ~.rJlji..r~I 
: 6..Jl:JI ~l!JI 6....>- .1 ~ ~I ~J\.,JI~ . ~ • ..Yy"..,r-" 

VV=AA=LL=Pp 

Jy6.lI~= LL~ 

(PL) Jy6.l1 'O..l>-yl ulifll ~j..l>- c: .1yk3-1 &lZ .1L.Q.; ~~ - ~ 

-t­
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. ~}.kll uGWI ~~ 

~..,-JI o.1:-Ld:-1 JL.)I o~~) ••1Jl~II~ 0~..J<) ~ ­

Jykl.l j:..L:S o~l:ll uL.~1 ~'J~.LJI u~~ J -..; ~I..,<) 

~I..G-....;.....I.., ~ ~~.., ,-:,",l.!.>.~~~I uL..I)..lU ; 1 <) .- \ I ~~I 

Eucalyptus )y-9KlI )~I ~ ,-:,",~':1 ~~IWI (f' uG~~ 

~IS 1.~11o c!'y ~ )wl ul~ obtusa ~ camaldulensis Dehn 

~ o~l-.i t.U;)lILS~..,i).~_~\lIr--l ~~ ul~G.!Jl:..Jb 

~~I t..T' ~':11 ~ .1:~ -.i J.5Y ~ LS ,-:,",L..:.>-~ ~.r-:JI ~W.I 
~1y:J )y-9KlI ~ t;-lll~ ~ G)-::-':">-1 r!'" ..lAJ.., (1978) 0",..r--->-T.., Ifiu 

~..,i .:lJ.-.j.., ~I ~r ~ ~ ~ U.., ~.:lyt-ll ~.rJ1 OJ.J.I j ~I)j 

~~~ 0i ~~I )~':11.1:~ 0..4, cU~.., ~l.!:...>i JI <) •• 1• ­

. J~~1~0~1..,~~)W':11 

: L>.I - ~lu~I~I~-' ~.J'!.~ - .T 

(1976) 0..,.,,>T.., Steele.?~ W.., 4-)y,..2':1I~.rU -.i i~ ~ J) 

(f' O)~ l;;:-)y,.r,,,NI)): Jl:J1 ~..r:JI.:l)..,i ~ (1971) ~ Elias ~ 

ul~ (~) ~I~ ~ u~1 ~L.a...> 0~~ uGlZ.., jJL...., 

~I?I o~ ~)~)~I u l 
<) .JI o~ (y'> u..u.1 .hA....; 0:~ 

..L.Y1.r--9 J-s- P ~ JL..)I o~ 0i Lcj . ((~~~ L...,~ 
0.:lWI.., ~I~ o~ u~~~~~I ~i..w 4l.a>-1 /~J:J. 

~~ .:l~' .;.. .a~.., t..T'l::-9 ~ JL.)\ o~~..,. ~~.., ,-:,",L..:.>-~\.., 

uL.~I..,. \ g I).l.:llyllul .J\~o..uJ.I~I~I~J~1<) 

~~ cU..u.., ~W\ -.i ~L.a..>-I L!l1 ul~ uL.~~) y,.~\II 
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0rPU ~L.!..>-')II ~~ L..IJ~ ~ ~~:r ~)~j. o...l.>-I}I o~1 

.1...0 ~L....; ~I\ ~ ~ ~II ~ ~. II I I~ ~I\ I '". ~J.>. . . iU . ~'-:? ~ ~..r--' ~. ~-- y ~~ ~ c:~~-
~ ~. I." ~ 

~l.:...>)lI~.r-;I'-~~~j. ~1~~')II~~j~~ 

~)~ ~~~ ~~I..:;.J~ ~I~I J.;k f~ ~lll ~ 
~1~1..:;.J')I~j ~l.!.>.~ LSY::JI ~L,aj..1 ~~ ~ 4-~~ ~ ~I ~ 

~I ~~I ~ J~I~~j. il~')II ~ ~L.!..>-')II I'-bl Ol'-W'j 

~~.rJI~L.a>JJ~I~IY~Y.i~)'IJ1J~j~1l1 

~L.,a..;ll ~ 4ij ~~}I ~lj)1 !JIJ~~ ~~:JII'-~ .k.....j if}1 J~I 

J):JI ~';-:JII'-LS~~ ~ ~~Ij. LSY::JI ~L,aj..lj ~~I 
~ ~ 

~ ~LS ~i')ll ~')II ~j ~~I ~~:J ~L:11 J"'y.u ~~I 
..:;.Jy~:J ~L:JIJz-.a: ~S'u~ '(;jjj\~ ~~LSj' ~j 

0iJl~.i5 J~I~lj. ~I~J~~L.>-~~~j~~ 

~l5:.ol (1978) 0j~lj Ifju ~~~j (1976) 0j~lj Steele e:-P) 

~j"YJ1 ~I ..:;.JJ\:.WII'-I.r.')I ~}Y..r')II Y~}Ij ..:;.J~)a:J1 il~1 

IjJ..,10jy->1I'-~ r g ;; ••. .D 0t5j . ~L.!..>-~ ~~I ~I~} 

. 0~Wlj ~IJ~~ 6...pl>.LS?i ..:;.J')I~ ~ y~}1 oh il~1 

..:;.JGL:-:JI ~ JraJ-14.JJ+--"j ~y-J~ ~}y"y:-....')II y~}1~j 

~ij W' o~L:1I..:;.J~L:AJ1 (f ~~ ~..:;.J~ ~~~\j ~...,lkll 

4.J~1 ~ ~')I ~~I J):JI ~~I:r~.rs1..:;.JG~ ~ 

~i ..uJ1..:;.Jl;.W- 0')1 ~I~ LS.r.: ~I..:;.J~I ~ o~Gj 0~ 

~~~ o~~yjlo~I..:;.JR.Dj· o~~I..:;.J~~I~~t?-"'lj 

01} ji <yu~ o~ ~ ysi J~')I ~I..:;.J~I oh I'-I.r.')I \ ,a.~ .a?­

-y­
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~ ~ 

J~~I~ ~l:iLIJ..u~)J'!f-')'IJL.,)lil~- ··1 

~w.::'1 ~~I~IJs- t.~J'1II..5~J 
Eucalyptus camaldulensis var. obtusa - Jjls::J1 

~.Y'-" dill ~~ - ~0)1~ - -JL;.:f1 [1.:;'11 r-i 

~~r-11 ~.r11 O::W/-l 1to 1~VI- (r n .)~. i.T' 


ci LT-~I I.l... '.S~.-J' ~I ~L..a.;ll d~~I ~I)I .:.r ,-;-,L..:..:>-'JI. ~I 
JL...,11...:.......G......:.-..! J.jJ. ,-;-,~)U ..,r'~1 ~.rJI ~ ...,a-lL...aJ..1 

~.r-:JI ~~I u..,,}.l ~ .J:,~J ~r'J '-4-- J)aS ~} Y-T-')'I 

..::..>~.r\1~~.J.lA.:J~..::..>~~~)a.lI,.l...~J' u..r.:-"J'-;-'L..:..:>-)U 

t: ~~I ~J~ &U; .J.I.4.:J .J.lA.:J1 ~I.r' ~ ......I;..ul ,.l... cit"..L>J .r-UI <yl:-JI 

.:.r ,-;-,L.!.>-'J 4:~~~ &lA.l ~I"":'~ ..!.U~J~~I ~~J;L,:.>-\'I.J.).>­

. ~;~i ..::..>I~ obtusa u....:....... Eucalyptus camaldulensis ;"";Kil ;~I 


&LO; .J.U; ..u. t" ..!.U.iS . U""l>- U .:.r ~~~ .:.r ......~~lrJlJ 
. ~I"-:' ~ o;y-:.:...J;.s::Q1 w~I..::..>~.:.r w~I~..lJ.J wL.jl1 ~J..L:>­
~~I...,a-lLa.J-1 ~ ,-;-,LJ. ,.l... if-".,1y-.r-.-)'I..wl e:JL:.; ...:.......G......:.....IJ 


~~IJ ~)3-I..::..>\S.I.riJIJ 4.-ftl ;41 ~J~I ~~I ey\ ~ J!..o ,-;-,L.!.>-)U 

4:y.......l;J) ~L..:.:JI..::..>.#I..L>J. w~1 J).~! oL..;)'~ ~.rJ12ill1ci ~JlJ-I 

\...;J)"::">nbtw . ~I;~'JI d~ ;W'JI ,-;-,L.!.>-I0. ~L..a.;ll.:.r.r.s ..) 
,.l... ~ "'\\'1· ;~I.,11 ;~I ci t.lA:;;)'I..::..>L,.,.r--~ ~\...4.1 ~ ci 0 
.:.r;r.? ~~ ~1.f>IJ ;~\,I.:r-;.......J..!.U~ '.S/-'.-J l,......1....lfl t? ~ JJ.riJ1 


. ~l;jI.d-0'fll~~,-:",L..:..:>-'J1 

: L..Lal.1 

Ih r..Sj-"U..J. ~:..N~~I O~~.J ~L.a3-\ ~~~o~lo ~I 

J>-I~ ~ ~L.:>-~ ~r.-:ll ~.;JI ~L;.;J ~L..a3-1 J J"*->-~I 

-\ ­
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