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A Trial to Construct Leaf-shape Database by 
Automatic Measuring System (1). Salicaceae (1) 
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Abstract A set of various parameters of leaf shape (Tab. 2) mearsured by automatic 
measuring system through CCD camera was obtained as a trial of accumulating standard 
database. The parameters are length, width, margine length, leaf area, center of gravity, 
number of projection and number of convex point and their combination (Tab. 2). Data of 
Salicaceae (Tab. I) are reported here (Tab. 3). 
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~ I. ~fiJIIJ~*'f O)~. !*:lt~fi}f,j:lf?f~cl..JJ\. 1 7'J>~·IJ]I[;jt*"f:W"f:Jmft~-1'7-'f~ (19921f 
7 fJ 13-18 B!*:!t). 

Tab. I. List of sample plants. 

~*4~-5 "jtij foi; ~*~-5:to J: ()>'Vflj~ 
Sample No. Plant Name Japanese Name Label No. and Note 

35 Toisus urbaniana 
36 Chosenia arbutifolia 
37 Salix aegyptiaca 
38 S. aurita 
39 S. babylonica var. babylonica 
40 S. b. var. /avallei f. rokkaku 
41 S. b. var. /. f. seiko 
42 S. bakko 
43 S. chaenomeloides 
44 S. chrysocoma 
45 S. daphnoides 
46 S. elaeagnos 
47 S. elegantissima 
48 S. eriocarpa 
49 S. eriocarpa 
51 S. fragilis 
52 S. futura 
53 S. gilgiana 
54 S. gracilistyla 
55 S. g. var. adscendens f. /atifolia 
56 S. g. var. pendula f. pendula 
57 S. gracilistyloides 
58 S. hapa/a 
59 S. hayatana 
60 S. hisauchiana 
61 S. hukaoana 
62 S. integra 
63 S. i. f. pendula 
64 S. interior 
65 S. ishikawae 
66 S. japonica 
67 S. japopina 
68 S. jessoensis 
69 S. kangensis 
70 S. koriyanagi 
71 S. /eucopithecia 
72 S. matsudana var. tortuosa 
73 S. m. var. umbracu/iera 
74 S. me/anostachys 
75 S. miyabeana 
76 S. pierotii 
77 S. pierotii 
78 S. petsusu 
79 S. petsusu 
80 S. rorida f. pendula 
81 S. r. f. roridaeformis 

::t ::t /''-\' 7-¥" 
7''./3'.71'7-¥" 
~ Jv './ -~' / ,. ·y :::1 1' 7 -¥" 
.:LA 7/''-\'7-'f 
1!13 './'./:$"'v-1'7-¥" 
D ·y '}J -J -\'7-'f 
1!1::J-\'7-¥" 
-\'7-t::J-\'7-¥" 
7 Jvr<'-\' 7-¥" 
::J'}J";f'./:$"'1/ 
1!13'./~'/-\'7-¥" 

;t;t'./D-\'7-'f 
;t;t'./D-\'7-'f 
;f- 'Y 'f- 1) -\'7-'f 
::t::t'f-·;;.t-1'7-¥" 
'hr;-1'7-¥" 
;f::J-\'7-¥" 
1:: 0 /'* ::J 1'7-¥" 
;f ::J './ :$'' v 
D •y ::J './ -\'7-'f 
1Y.'h'7-\'7-¥" 
1) ""'./ '/'./ :>/ -\' 7-¥" 
7:>/1'7-¥" 
..:1. t:' ') -\' 7 -¥" 
1 y. ::J 1) 1'7-¥" 
'./:$"'v1 Y. :::1 1) 1'7-¥" 

1'./'h?-\'7-¥" 
'./ /'(-\' 7-¥" 
'./ "' 'f- ·;; '* -\' 7 -¥" 
'./ D-\'7-'f 
::J'./'h11'7-¥" 
::J 1) -\' 7-¥" 
7 1)'/71'7-¥" 
'./ /' 1) ""'./ 1'7-¥" 
7/'s./_,_'./-\'7-¥" 
-J o-\'7-¥" 
~ '/) 'h '71'7-¥" 
::t::t:$'7-1'7-¥" 
::t::t:$'7-1'7-¥" 
~ '/J'f-Y.-1'7-¥" 

~ '/J 'f- Y.-\'7-¥" 

'./:$"'v ~ '/1'7-¥" 

::J~ '/1'7-¥" 

712 

fwt:l'rnB'B-a~R<B 
10 
46 

103 

$EB~c:%ti'lAD 
115 
551 
264 

67 
23 

201 
100 

J:tifjfoiJ)jj{ 
96 

195 
101 
182 
506 
60 
48 

396 
485 

34 
256 
562 
703 
208 
526 
544 

63 

166 
113 
437 

369 
131 
456 

70 
270 
471 t.kEB~ 
492 *It~ 
465 
169 
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*I. ~~-
Tab. I. continued 

~*4~-\j- $og foog *M*~-lj-:to J: r.Hilli15 
Sample No. Plant Name Japanese Name Label No. and Note 

82 Salix rupifraga ::J71'71'7-¥' 715 
83 S. sachalinensis :J.!"/I.-\'7-¥' 473 
84 S. serissaefolia :::J:::J'J.-\'7-¥' 718 
85 S. shiraii :/711'7-¥' 708 
86 S. sieboldiana s.l. -\'7-\'7-¥' 89 
87 S. sigemitui 7tJ:J.!"-\'7-¥' 449 
88 S. si/esiaca :/v:/71'7-¥' a 65 
89 S. sirakawensis ::J-1?-'f.-\'7-¥' 405 
90 S. subfragilis 5'71'7-¥' 274 B~:it!l 
91 S. subfragilis 5'71'7-¥' Blcl:it!l 
92 S. sugayana .7. tJ" -\' -\' 7 -¥' 701 
93 S. thaymasta ~-\'::J-\'7-¥' 504 
94 S. triandra -1?1395'71'7-¥' 809 
95 S. tsugaluensis ·:; tJ" Jv "V 7 -¥' 450 
96 S. tsugaluensis "/ tJ" Jv-\' 7-¥' 502 B (o]:it!l 
97 S. viminalis -1?13'/=\'-;;(-\'7-¥' 7 
98 S. vulpina .of.'/:t-1' 7-¥' 4 
99 S. yoshinoi 3://-\'7-¥' 415 

100 S. yuhkii .::I.'/-'f.:/5"v 475 

* 2. ~fifl.IJ:iO J: O";)f tJj ~h.;, ~]C 

Tab. 2. Parameters attained by measurment. 

ogfj; gc-\j- 11!flz: mBJJ 

I.~~ Length L mm ~~1JicJO).aj;:~ 

2. ~·i Width w mm L IC:ii~lJ:fJ:1JicJO)_aj.:~ 

3. m!IHI~ Margine length M mm ~0)~$11~0)~~ 
4. ~liD~ Area s mm2 ~O)llfl~ 
5. m{.,flz:~ Center of gravity G mm ~llii~:tMIV<:-t.;, ITffi~iJ' Gf~t::m{,,O), ~~£ 

$iJ> t0,0)~§~ 
6. Uili'l'-$ Flatness W/L ~~e:~~i\iO).lt 
7. !f!,C.,.lt Gravity rate G/L ~~ c !f!,C.,Uz:~ 0) .it 
8. tl~fi: Complexity M2/S m!IHI~C=.*) c~llfl~O).lt 
9. ""ff$ Occupancy S/(L*W) ~~ e:~'i'c: J: M§:Jf30)llfl~ e: ~llfl~O).lt 

10. JJt~,~ Number of projection Pj ~$11LO)-~O)ITffi~~IHI~~. M~J:~b~ 
t±:llt;::J'l!l?j-0)~. ;:: O)~li~~O)~I!!JO)Ji:g. 
l'~~-t 

11. JJt8$ Projection rate Pj/M /mm m.IIHI~Ic:x-1-t.;, JJi.8~0).lt 
12. ~~.8~ Number of convex Cv ~$110)5'}~~ c 0)~.8~. ;:: O)~liXtiJi t:: 

li:t'fl~~ O)Ji:g.l,~~-t 
13. ~~liD~ Convex area Sv mm2 ~:Jf30)5i-~~~IH!in.;,rni~c~rni~<~c 

0)~. ;:: O)~li~~O)I!!J,.\ "\"'XtiJ O)Ji:g.l,~ 

~-t 
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.!.f:!~t::k$l'li!$$NIIIi-v7 4-'~0Jtwi~£:BJ:. 11-tOJ{i:ilil:' 1992 if:l;:1it:@{<$:1;:-:J~'l:"~·H*~ L t:. 
tm!lo/J:g~~ 1 1;:~-t. ICJIE!i[![1tra,1tl;:.!.f:!~t::k$*M1r~::g~tJl::Btl;: J:. 7.>. !*~I;:~ t:-:> -c li, ~fl' 

!J!il')jtOJ b OJ, 1!ii!:l£. iti&OJ~ 7.> b OJ, ~'!f[![~OJ$:71-'?'fiE:!Hil:OJ~Iiim' ltt:iJs, c < 1;: l~$ft]tJ J 

~~~..S~ <:. c li Lt.r. iJ>-:> t:. ~tiJl.IJT 7.> ~OJtl( li IOD-200 j;JIJ~Il:L:'+:Stl:' ~ 7.> <:. c iJitJ iJ>-:> -c ~' 7.> 0) L:' 
(~:# • 1\Hl 1993), JJli:~rJC L -c U1.J:.IJ ~' < :71$~ 1;:!* IJ, ffilifl*Jti;:J'JI(:A., L:'@'iitOJ1Jiil:'~~ L t:. 
c. OJcpiJ> G:JTfttt: 1J i:l£%OJi§;t:· U' b OJ ~~ e:. HiJirJt;J-*4 c Lt:. 

~tiJirJOJXi~ c L. t: 0) li~Jt$:71-z:' ~ 7.> iJi, ~tiJirJ~Li li~Jt c ~WlHllt~iJT 7.> <:. c iJil:' e: tJ ~' 0)-z:', 

~ GiJ> L:;~~Wl~tJJIJ~-:> t:. <:. OJJ:. -J tJ~*4~-ttcf-:J~*4-8'1;:~-1t. 7J 7 7-z:'~~~G-ltt:. ~ 

*4-8'1;: li~OJ~~ 1Jicl~~-t.ffllJlJJ~iJiiJ liJ>tl. -c:B IJ, ~OJJt~c:±:!lff(£$~ <:. ttl;:~t>-lt 7.> c, ~0) 
~~ c, -'(- OJ[![:J'fl1Jicl c L. l:"O)~O)~!ii:B J:. [t~O)~~iJi, §I!JftJI;: ""AT .b.l;:~:g~~ n7.>. HiJirJ~Ii 

l@~OJtl(~ mm $t'I:K~lf L. -c1i Gn7.>. <:. OJt:~~tiJIIJI;:Jt:lz:-:> -c. £$1:1Q%1;: J:. 7.>{-g~O)~:JR. 119.! 

~O)~l!ffiftOJt:~O)B~Jl:c -tOJ~~O)~/EiJi, i'\!1v11H'F~c L. -crrt>n7.>. 
~tiJirJ~ n7.>~:7I;~~ 2 1;:~-t. c. OJ -J !:> 1- s, 10, 12 li~tiJirJ~c L. -c1i G n, 6--9, 11, 13 li-tn G ~ 

-~~t>-lt-cHlfl~M·cL.-c~Gtt7.>. 

~tiJirJM·~~ 3 1;:~-t. ~jrj)lif4~1i~~ (L) OJSjZlt]~OJ::ke: Hlif4, -'C-tl.iJiiCJ L:; tJ G~~lii (W) OJ::ke: 
Hif4L:'~ 7.>. ICJ- 7 ~ 'J :.--L:'i!tl(OJ~tiJirJM•iJi~ 7.>~~~;: li. * e: ~ '1JOJM•I;:*.JHJ·-c~c L.. L_____j L:' 
~-:>-c~L.~. @~OJ~§OJtl(~~. -fj(OJ~~H~-t7.>~UK~Gn7.>~~. -@~7tOJH~~~ 

t>-:> t: 0) !:>~~t Lt: b 0)-z:' ~ 7.>. ~O)fj(tl(!j: Size OJitMII;:~-t . <:. n G O)~li '/ 7 r ? I 7 ftJI;:M,J'll!~ 

nt: b 0) tJ 0)-z:', ~mO) IJ A r 1;: li1>tl(};~rr 6 m* -z:'O)tl(~iJi~ ~ n -c~' t:iJi, c. nli~~ftJL:' litJ 
~ '0) L:', [![1t~tiJirJ~ li1>tl{.~-r I *11. -'C OJ~Jl~~t>-lt 1;: J:. 7.> ~ li1>tl{.~-r 2 *iJL:'tJ] IJ ~-c-c~ L. t:. 
Lt:iJi-:> """Cfi!li~-c~tj\tJ~L:'Ii 0.0 c tJ 7.>~~ b ~ 7.>. it: Pj-'?' Cv OJ:iii::k:liitj\0) J:.-) tJ, @tl(~~ 

-t~,i~tl{c Lt:. 
i±~-t« e: li. @~ OJlltiJirJM.Ii I@~J ~;:: -:J ~' -c OJ b OJL:'~-:> -c. I 7 ~ 'J :.-- J 1;: -:J ~ '-c OJ b OJL:' 

!ifHIC~I-JC,c-z:'~7.J. ;:t;:tO/D-\'74-', ;:t;:t:$'7-\'74-', I//'f-)1.-\'74-', :$'7-\'74-', '/7J" 

1v -v 7 ¥ OJ J:. -J 1;:, i!tl(OJ@~L:' OJM.I;: liiJ> tJ 1J OJi!!~ 'iJi ~ 1J, <:. hiJ> G ~tt L. -c b. <:. -J ~' -J M 
•~[![!:>1;: >' ~ ') :.--O)~*~~;:~-t7.> c. c li!f!~tl:'~ 7.>. JJli:llc~-'?'£i'\!1~*iJ' G1it:tl(~li . c.OJJ:. 

-J tJ*iE~tM,l'li!OJM.L:' litH' <:. c iJi$ ~ '0JL:', jjljj~OJ~~tt~1i7.> 1;: !i$ < OJ~~iJi~ 1J, tJ L 0-

3&-t 7.> c. c li1>tJ ~' c.'~t>n7.>. 
~tiJirJ~ nt:~OJ~ G li' IJ 1JI;:-:J ~~-c li, ~ e: 1;: '-" 7 7J 0/0)~~. ~~lii. nil~~~;: -:J ~ 1 l:"iHW.7t:.ffi~ 

~T <:. c iJili'iiJ>~ G n -c ~' 7.> (~:# • 1\Hl 1993) . L.iJ> L. <:. OJ <:. c iJifiBOJtwi!lo/Jffl;: -:J ~ 'l:" b ~-c li i 
7.> iJ>:aiJ' !;t::;r::B~L:' ~ 7.>. JliJfli!L:' li -v 7 H4L:' liiHW.:St:.ffi c ~' ;t tJ ~ ~~~ b ~ 7.> <:. c iJi~i!,~ G n -c ~' 
t:. <:. n G 1;: -:J ~ '-c lif!Cfli!L:'~~T 7.>. 

~tiJirJ '-"A -:r 1>. OJ;frJ.ffll;: -:J e:. .::·r~~ ~' t: t:· ~' t:.!JHi$~~::k$l'li!I$N!lmt~I$Mf!l1fi:l[![fttJl::Bt. ICJ 
::k$~ C~~) 1:!<: ~R. i!/f~rrR. n*'a:;7..RtJ G U~;:ICJliJf~:¥:OJ-li!i':I*I;:J¥ < 1fi!ItL$ L.l:lf 7.> . 

.!.f:!~t::k$*Mtr1ft:g~tJl::Bt. W$NBlf.!lo/J$tll::¥:::kmJ.t~tll::Bt. :ijHJ*Mtll::Bt. ::*:'81/a:R:B J:.ctliJf~:¥: 
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O)~f*. ICJ7;:$fiMo/Jti!0);\~7C-it%'ti L:: 691CJti!O)~f*:B J:. u:·~:e-~!f.!:g~~~~.: ti, ~MtUU: ICl 
!El.:-=>~ :Bt!!ffi!il.: tJ...., t::. i5/E~tJ.:lM~~~-t 7.>. 

~~ m x ~ 
~#iJL.:t<:: • ;\Hli:f:.a. 1993. ~JTJO)~~~:!¥M11ic tJ. 7.>~:<f>:iltii!IJ O)..f:',~~- lJI:ilti:1if~i1Mo/JtlllVF~$R'B 

12: 83- 89. 

ffil~~:tnJ~Efl. 1991. Elllrm*~#-::.--;;?, -T .t..~MJ~flJ~$R'B. ffil~~:n•~Efl. 
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~ 3. gf iJ!Ijf,5~0)~. !Ji §~t:Jj l.,O)J!i:~li~ 2 ~$JI.~f:t J:.. 
Tab. 3. List of parameter values. Sample number and item name correspond to those of 

Tabs. 1 and 2. 

Sample 
No. & Size 
Plant Name 

53 74 
f1'7-'vf"¥ 

78 248 
.L '// -+ )1. 

"'vi"¥ 

79 233 
.L'/J-'f-)1. 

"'vi"¥ 

51 127 
;f "/ -+ ') 

"'vi"¥ 

75 248 
.L'/ / tJ'7 

"'vi"¥ 

52 187 
:t:t-t- ·;t ;f. 

"'vi"¥ 

59 173 
i).:o.? '/ ? :./ 

"'vi"¥ 

69 127 
:J'/t11 

"'vi"¥ 

61 217 
.:L t •" '/ 

"'vi"¥ 

~ !I!{.' ~¥ !f!{ ,, ~~ r!ifF$1 m2 m.~ '21.~ '21.~ 
iiifW t'I~ ~ .lt J.t S/(L ~ ~ .~~ iiifW 

S G W/L G /L M2/S *W) Pj Pj/M Cv Sv 
'¥~~ Mean 
~$~& Standard Deviation 
:!&*~ Maximum 
:/&tJ\~ Minimum 

123.6 23.7 242.4 2165.3 54.6 0.19 0.45 28.00 0.71 139.9 0.57 32.9 1.02 
33.2 4.5 68.8 964.4 13.1 0.03 0.09 5.17 0.03 40.9 0.03 4.3 0.03 

224.4 35.8 451.6 5227.1 76.9 0.31 0.57 39.02 0.77 280 0.69 43 1.21 
68.2 15.0 136.9 800.1 12.3 0.14 0.09 16.08 0.56 68 0.47 24 1.00 

117.8 16.6 251.9 1312.9 52.6 0.14 0.44 49.40 0.66 140.2 0.55 28.9 1.05 
25.1 3.3 53.6 446.5 9.7 0.02 0.01 7.18 0.05 32.8 0.02 3.4 0.09 

205.7 33.4 445.6 3238.0 74.8 0.28 0.48 67.46 0.75 258 0.61 41 1.91 
71.6 11.3 156.1 603.6 34.3 0.09 0.29 31.40 0.36 82 0.47 20 1.00 

106.0 21.2 232.3 1609.2 47.8 0.20 0.45 34.60 0.69 126.8 0.54 33.3 1.01 
23.6 3.9 49.9 594.5 9.8 0.04 0.02 5.49 0.03 30.5 0.02 3.9 0.02 

174.7 33.7 379.0 3646.0 75 .6 0.33 0.51 45.25 0.77 218 0.61 50 1.17 
57.9 12.5 131.2 598.2 27.7 0.14 0.40 22.80 0.56 61 0.46 22 1.00 

110.3 29.0 250.9 2061.5 48.6 0.26 0.44 31.67 0.62 140.4 0.55 29.8 1.05 
28.5 6.3 66.1 876.2 10.4 0.03 0.03 4.96 0.04 40.0 0.02 4.0 0.04 

186.6 47.1 423.2 4906.5 72.0 0.37 0.51 41.01 0.72 243 0.63 41 1.26 
53.0 14.0 119.9 557.9 26.7 0.20 0.37 21.92 0.53 62 0.47 20 1.00 

105.0 17.6 227.6 1289.4 49.4 0.16 0.47 41.85 0.67 141.4 0.61 30.6 1.03 
24.4 4.0 53.9 550.9 9.4 0.01 0.03 4.29 0.03 36.4 0.02 3.7 0.06 

186.2 33.8 411.5 3478.2 66.9 0.25 0.52 58.94 0.75 268 0.69 40 1.62 
61.6 10.8 135.6 506.4 28.6 0.11 0.15 30.30 0.43 77 0.51 21 1.00 

103.4 44.0 252.5 3243.5 50.7 0.44 0.49 20.40 0.69 134.7 0.52 38.7 1.01 
26.6 8.5 58.7 1275.2 12.1 0.09 0.01 2.75 0.02 36.2 0.03 4.1 0.00 

155.7 64.6 366.4 6392.5 73.1 0.64 0.53 29.13 0.76 211 0.59 55 1.03 
46.9 21.7 131.3 1017.6 24.7 0.25 0.45 16.35 0.63 63 0.41 26 1.00 

102.6 40.7 246.1 2943.5 48.6 0.40 0.47 21.12 0.68 146.2 0.59 40.0 1.01 
20.2 6.8 46.6 958.9 8.6 0.04 0.01 2.01 0.02 30.9 0.02 4.3 0.00 

148.7 55.5 346.9 5260.9 64.7 0.53 0.52 26.99 0.74 225 0.64 53 1.04 
54.6 24.3 143.0 1027.1 26.9 0.30 0.40 17.36 0.62 76 0.51 26 1.00 

100.5 19.7 220.9 1364.0 44.5 0.20 0.44 36.85 0.66 146.7 0.65 31.2 1.02 
26.0 3.6 55.3 545 .7 9.5 0.04 0.03 6.32 0.02 41.2 0.03 3.2 0.01 

164.4 31.4 359.0 2892.0 61.4 0.34 0.50 52.17 0.73 247 0.72 37 1.10 
51.2 12.6 118.6 537.9 25.6 0.13 0.25 23.15 0.60 70 0.56 24 1.00 

98.1 18.7 215.4 1257.1 44.7 0.19 0.45 37.71 0.67 122.4 0.56 39.1 1.04 
24.3 3.1 51.9 463.0 11.0 0.03 0.01 6.09 0.04 32.4 0.02 3.2 0.06 

176.0 29.4 386.0 3056.9 72.0 0.32 0.48 51.05 0. 77 240 0.63 39 1.31 
54.9 12.6 126.7 505.2 24.3 0.13 0.37 23.91 0.50 68 0.49 21 1.00 

93.7 40.0 201.8 2558.1 38.7 0.43 0.41 16.38 0.66 158.1 0.78 38.3 1.02 
23.5 6.6 49.5 1011.3 10.1 0.06 0.09 2.36 0.02 41.2 0.05 5.0 0.01 

153.6 56.1 331.9 5575.0 56.4 0.60 0.92 23.47 0.75 260 0.94 54 1.07 
50.8 26.4 112.7 929.6 11.8 0.34 0.14 11.79 0.58 83 0.43 26 1.00 



Sample 
No. & Size 
Plant Name 

83 248 
:tJ~ 

1":t-¥ 

93 207 
~ 1":::1 

1":t-¥ 

76 180 
:t:t7'7' 

1":t-¥ 

77 154 
:t:t7'7' 

1":t-¥ 

49 .248 
:t:t:/o 

1":t-¥ 

48 230 
;;t;;t:/o 

-v:t-¥ 

81 248 
::J~ '/ 

1":t-¥ 

47 225 
S. e/egant­

issima 
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~ 3. *ft~ ( -f:-0) 1). 

Tab. 3. Continued. 

~ -m,c,, ~'¥ m{.' ti~ cl:-i~$ Ut~ Ut~ '21.~ '21.~ 
rn:i~ flr.[ll $ Jt );l S/(L ~ $ .~~ rn:i~ 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
'F-l'::J f~ Mean 
t\!1~~~ Standard Deviation 
:1&::*:~ Maximum 
:/&t]\f~ Minimum 

92.8 17.0 173.1 964.0 32.3 0.18 0.35 33.78 0.59 146.2 0.84 27.5 1.16 
21.5 5.0 42.1 442.1 12.1 0.04 0.12 9.71 0.07 37.6 0.09 4.2 0.18 

148.7 32.4 289.9 2171.8 57.9 0.34 0.82 61.96 0.70 245 1.28 40 1.91 
47.0 8.0 60.4 277.3 5.2 0.11 0.06 11.54 0.35 65 0.65 15 1.00 

92.5 17.5 202.5 1099.1 40.7 0.19 0.44 38 .27 0.66 136.3 0.67 31.0 1.04 
16.3 2.8 34.9 347.2 6.9 0.02 0.01 4.77 0.03 26.5 0.02 3.6 0.05 

143.7 30.5 328.1 2678.6 61.3 0.29 0.48 54.21 0.75 231 0.75 41 1.34 
57.1 11.3 126.7 506.2 25 .9 0.12 0.40 24.41 0.52 74 0.58 23 1.00 

92.4 20.4 205.1 1348.2 43.0 0.22 0.46 32.15 0.69 145.0 0.70 35.5 1.01 
18.9 3.6 40.7 449.1 7.7 0.03 0.02 4.30 0.02 31.7 0.03 4.4 0.01 

131.3 28.4 288.0 2455.5 58.2 0.35 0.53 45.68 0.78 213 0.79 48 1.17 
49.5 10.4 111.5 410.3 24.9 0.15 0.42 21.51 0.59 68 0.60 24 1.00 

91.9 41.2 202.7 2663 .0 43 .0 0.45 0.46 15.67 0.69 154.2 0.76 41.8 1.01 
15.6 6.2 32.3 665.4 9.9 0.06 0.08 2.11 0.02 27.4 0.03 4.9 0.01 

124.1 55.3 274.4 4372.8 58.2 0.60 0.57 22.47 0.77 216 0.93 58 1.14 
51.6 25.0 112.9 968.5 5.8 0.32 0.07 11.60 0.58 90 0.65 25 1.00 

91.1 22.4 203.9 1357.8 39.4 0.25 0.43 31.44 0.64 152.7 0.74 33.7 1.03 
19.8 4.1 43.5 482.2 7.6 0.03 0.01 3.99 0.03 35.2 0.03 3.6 0.02 

130.0 36.2 289.7 2727.4 54.7 0.39 0.50 41.98 0.72 237 0.82 43 1.16 
46.9 13.2 107.4 457.9 22.6 0.17 0.39 20.66 0.56 71 0.63 25 1.00 

80.1 18.9 178.2 1009.9 36.2 0.23 0.45 32.52 0.65 132.8 0.74 31.9 1.03 
16.1 3.7 35.7 358.0 6.9 0.04 0.01 4.95 0.02 29.2 0.03 4.0 0.02 

117.8 28.4 262.3 2042.2 53.0 0.37 0.49 43 .64 0.72 212 0.82 43 1.13 
47.5 11.6 106.1 402.1 21.5 0.16 0.41 22.12 0.57 75 0.65 20 1.00 

90.4 24.1 203.0 1357.2 38.7 0.27 0.43 30.97 0.61 152.6 0.74 32.2 1.04 
16.8 3.5 36.1 405.9 6.7 0.04 0.01 3.70 0.02 31.1 0.03 3.7 0.02 

140.5 35.3 309.6 2477.0 54.1 0.45 0.47 39.37 0.68 244 0.82 42 1.19 
51.3 17.7 120.7 614.0 23.7 0.19 0.36 20.62 0.51 83 0.65 23 1.00 

75.4 21.7 171.0 1060.5 33.4 0.29 0.44 28.19 0.63 136.6 0.79 33.3 1.03 
13.9 3.2 30.2 316.3 5.3 0.04 0.02 3.80 0.03 26.8 0.03 4.2 0.02 

112.5 31.6 253 .3 2108.9 48.6 0.45 0.50 37.75 0.72 216 0.88 47 1.12 
41.2 15.2 99.1 463.6 20.1 0.20 0.39 19.28 0.53 70 0.68 21 1.00 

86.3 24.6 197.0 1371.4 36.7 0.29 0.42 28.94 0.63 150.6 0.76 33.5 1.04 
17.6 3.8 38.6 442.1 6.4 0.04 0.02 4.04 0.02 32.9 0.03 3.2 0.02 

137.9 36.4 309.1 2794.3 52.4 0.47 0.50 39.23 0.70 256 0.85 44 1.14 
44.1 15.6 106.9 537.4 20.4 0.20 0.37 19.02 0.56 71 0.63 24 1.00 

85.3 19.3 190.6 1065.2 37.1 0.23 0.43 35.40 0.63 119.5 0.62 29.2 1.06 
21.1 4.2 46.2 423.0 8.4 0.05 0.02 6.44 0.04 32.7 0.03 4.1 0.07 

143.4 33.4 314.3 2664.4 62.6 0.46 0.51 50.49 0.74 214 0.70 42 1.54 
48.3 9.3 109.3 375.0 22.4 0.15 0.38 18.62 0.44 48 0.43 18 1.00 
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Sample 
No. & Size 
Plant Name 

91 248 
77-

-\"':t-¥ 

90 248 
77-

-v:t-¥ 

57 105 
0 "/ ::1? 

"V:t-¥ 

98 85 
'f- '"/ .:f. 

"V:t-¥ 

80 248 
::.- ;tv.r. ·/ 

"V:t-¥ 

86 197 
-\"'7-\"':t-¥ 

72 248 
? / ') ;>.? 

"V:t-¥ 

87 186 
7t.J:t 

1"'7-¥ 

68 247 
:/ 0-\"'7-¥ 

37 148 
~ lv :/ 1' 

/ "< ") :J 

* 3. *ft~ ( -'C- 0) 2). 

Tab. 3. Continued. 

~ :m,c,, ®s:v- :m,c_, ?,!i• r!J~$ nt~ m2 '2!~ '2!~ 
Uii:f11 Ul.li $ .lt /Jl S/(L ~ $ 8~ Uii:f11 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
SJ!. ts]~ Mean 
~tit®~ Standard Deviation 
ii*~ Maximum 
:ji;j \~ Minimum 

85.2 24.3 192.8 1391.5 39.0 0.29 0.45 27.15 0.65 131.4 0.67 33.4 1.01 
15.5 3.0 33 .1 396.6 7.1 0.03 0.01 2.37 0.01 26.1 0.03 3.3 0.00 

115.9 31.9 258.1 2303.7 53 .7 0.42 0.48 31.99 0.72 185 0.75 51 1.04 
46.6 16.0 112.1 580.8 21.4 0.23 0.43 20.15 0.62 66 0.53 26 1.00 

80.8 27.7 188.4 1520.8 37.8 0.35 0.47 23.87 0.66 126.4 0.66 34.8 1.01 
18.6 4.1 40.0 527.3 7.7 0.06 0.01 3.07 0.01 31.2 0.03 3.4 0.00 

139.4 41.0 316.9 3579.8 58.4 0.54 0.51 30.78 0.71 232 0.75 49 1.03 
47.8 19.4 113.7 622.2 24.1 0.25 0.38 17.73 0.61 72 0.57 23 1.00 

84.2 30.2 160.2 1358.2 32.9 0.47 0.51 19.53 0.67 150.4 0.93 41.4 1.00 
12.2 6.7 30.4 557.5 4.8 0.05 0.04 1.44 0.02 32.0 0.04 4.5 0.00 

105.5 60.9 292.5 4849.2 41.2 0.65 0.55 23.11 0.75 297 1.03 55 1.03 
43.6 22.2 111.9 682.9 23.7 0.35 0.23 17.13 0.61 105 0.82 30 1.00 

83 .2 41.7 213.1 2467.3 40.0 0.51 0.48 19.16 0.68 132.7 0.61 37.7 1.01 
20.8 9.3 49.4 1025.6 9.6 0.09 0.01 2.00 0.02 34.3 0.03 4.0 0.00 

132.2 63.0 318.8 4750.9 61.9 0.68 0.51 24.74 0.75 216 0.70 47 1.04 
44.8 23.6 115.3 782.7 21.9 0.34 0.45 16.36 0.62 71 0.53 28 1.00 

82.6 21.4 186.1 1152.6 35.8 0.26 0.43 30.50 0.64 14.23 0.76 31.8 1.03 
11.9 2.6 26.9 296.2 4.7 0.02 0.01 2.30 0.02 23.0 0.03 3.3 0.02 

120.6 31.6 269.1 2142.3 51.6 0.32 0.48 35.19 0.71 203 0.93 42 1.17 
51.5 14.7 116.4 504.5 24.0 0.20 0.39 24.87 0.56 84 0.64 21 1.00 

81.8 30.9 193.3 1688.7 37.4 0.38 0.45 22.72 0.65 124.3 0.64 34.9 1.02 
12.7 5.9 28.9 531.9 5.5 0.07 0.01 1.93 0.01 20.5 0.03 3.7 0.00 

132.7 59.8 311.7 4178.2 59.7 0.82 0.53 26.20 0.73 199 0.70 46 1.04 
50.5 21.4 127.4 732.3 24.7 0.30 0.43 15.53 0.58 78 0.56 23 1.00 

79.5 15.9 176.2 868.1 34.3 0.20 0.43 36.63 0.67 158.8 0.89 31.1 1.03 
15.7 2.6 33.4 274.8 6.1 0.03 0.02 5.36 0.04 33 .3 0.04 4.0 0.05 

121.8 23.0 265.5 1854.6 45.8 0.36 0.47 50.44 0.76 242 1.02 44 1.48 
45.0 10.4 101.7 356.4 20.7 0.14 0.32 22.72 0.46 89 0.77 19 1.00 

79.2 24.7 182.2 1406.2 38.3 0.32 0.48 24.27 0.69 119.3 0.64 37.1 1.00 
20.9 3.8 45.1 582.8 9.2 0.05 0.01 3.31 0.02 33.8 0.03 3.1 0.00 

136.5 39.3 306.6 3328.5 60.2 0.45 0.53 32.90 0.78 215 0.73 46 1.06 
48.3 15.1 117.4 577.9 24.5 0.20 0.41 18.64 0.64 66 0.53 29 1.00 

78.5 17.2 176.2 836.6 33.3 0.22 0.42 37.76 0.61 181.8 1.03 32.4 1.10 
10.9 2.3 23.4 202.2 4.4 0.03 0.02 4.11 0.04 27.4 0.04 3.7 0.09 

105.6 25.0 231.0 1402.4 40.4 0.37 0.47 48.42 0.69 256 1.12 46 1.57 
52.3 11.8 122.1 453.4 22.6 0.16 0.31 22.48 0.46 117 0.92 24 1.00 

77.9 38.0 173.9 2164.2 39.9 0.49 0.51 14.34 0.71 143.1 0.82 44.2 1.00 
16.7 6.4 35.0 739.5 7.6 0.08 0.02 2.24 0.02 29.2 0.04 5.1 0.00 

128.0 54.9 272.5 4474.5 54.4 0.74 0.57 22.04 0.78 233 0.94 56 1.03 
49.4 26.7 118.5 1181.6 26.0 0.28 0.39 10.04 0.63 99 0.71 31 1.00 



Sample 
No. & Size 
Plant Name 

54 248 
.:f-::J-\'7-t-' 

82 146 
:::7717 

-1'-t¥ 

65 208 
1 './ 1J 7 

-1'-t¥ 

64 249 
S. interior 

70 248 
:::1 ') -1'-t¥ 

58 247 
1~1J7 

-1'-t¥ 

41 246 
~1::1 

-1'-t¥ 

89 154 
::J~of. 

-?:t--t-' 
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£;( 3. ~~ (i-0) 3) . 

Tab. 3. Continued. 

~ m>C., -lli\lSJZ m>C., ~~ ~ffi¥i nt~ m2 ~~ ~~ 
rniffi Ur~ $ .lt /jt S/(L ~ $ .~~ iiDffi 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
SJZJS]fl Mean 
~$-lli\l~ Standard Deviation 
il*fl Maximum 
il!J\fl Minimum 

77.1 26.4 180.0 1508.2 38.5 0.34 0.50 22.91 0.69 132.8 0.73 39.0 1.00 
15.8 6.4 38.2 717.4 7.0 0.03 0.01 1.78 0.03 30.7 0.03 4.9 0.00 

119.2 42.1 278.4 3445.0 53.6 0.45 0.53 28.07 0.76 231 0.82 52 1.02 
47.3 16.4 114.8 597.9 23.4 0.27 0.41 18.78 0.61 79 0.62 26 1.00 

77.1 23.6 177.0 1229.7 33.3 0.31 0.43 26.19 0.65 178.8 1.00 38.0 1.02 
16.1 4.0 35.1 420.6 5.3 0.04 0.04 2.87 0.02 40.3 0.04 4.3 0.01 

112.7 33.7 256.7 2335.1 40.3 0.44 0.49 32.92 0.73 271 1.10 52 1.07 
38.2 15.3 92.1 412.6 17.9 0.23 0.23 20.37 0.60 83 0.85 28 1.00 

75.1 18.4 167.7 931.7 34.6 0.24 0.46 30.77 0.66 171.4 1.02 37.9 1.01 
11.6 2.6 24.6 238.6 3.8 0.04 0.03 4.09 0.02 28.3 0.04 4.3 0.02 

101.7 26.2 225.9 1587.0 40.5 0.38 0.52 39.17 0.70 237 1.13 53 1.37 
41.9 12.6 97.6 431.1 21.7 0.18 0.29 21.14 0.50 86 0.88 28 1.00 

75.0 28.4 178.9 1388.3 32.2 0.38 0.43 23.41 0.64 178.7 0.99 39.9 1.04 
11.0 3.7 25.1 354.2 4.3 0.03 0.01 1.50 0.02 28.1 0.03 3.8 0.01 

108.4 41.0 260.0 2717.2 40.0 0.53 0.45 27.74 0.69 267 1.10 50 1.08 
48.7 19.7 119.8 657.9 20.9 0.32 0.31 18.67 0.58 Ill 0.89 31 1.01 

75.0 4.7 164.9 
14.6 0.7 31.7 

122.0 6.7 267.3 

275 .2 35.9 0.06 0.48 101.43 0.75 104.6 0.61 18.2 1.49 
88.6 6.2 0.01 0.02 15.38 0.04 61.1 0.31 2.8 0.45 

584.5 49.1 0.09 0.52 134.97 0.90 245 0.96 28 3.33 
46.4 2.9 100.1 132.4 22.5 0.04 0.30 67.13 0.64 26 0.17 12 1.00 

74.5 10.3 159.8 586.5 34.9 0.14 0.47 44.85 0.73 146.1 0.91 30.0 1.01 
17.0 1.8 35.9 239.5 5.8 0.01 0.04 4.20 0.03 35.7 0.03 3.6 0.01 

126.8 17.8 272.4 1456.2 46.0 0.18 0.55 60.61 0.81 253 1.00 42 1.14 
49.8 7.2 108.4 299.2 23.3 0.09 0.18 35.31 0.57 95 0.79 20 1.00 

73.1 20.9 151.4 1096.4 30.0 0.28 0.41 21.25 0.70 132.0 0.87 39.8 1.00 
13.1 2.7 27.3 327.8 10.6 O.Q3 0.14 2.43 0.01 26.0 0.04 3.9 0.00 

119.1 29.2 250.0 2425.6 50.5 0.37 0.83 30.25 0.76 227 0.99 50 1.01 
49.9 14.6 103.7 553.9 1.1 0.19 0.01 15.44 0.65 89 0.73 28 1.00 

70.3 15.0 138.2 668.5 28.8 0.21 0.41 29.27 0.62 159.0 1.15 32.5 1.06 
11.8 2.2 23.9 195.9 7.3 0.02 0.08 4.80 0.04 29.6 0.09 3.8 0.06 

106.4 23.0 225.7 1505.5 40.7 0.32 0.61 46.65 0.73 242 1.44 42 1.39 
42.7 10.0 88.9 316.9 1.1 0.16 0.01 19.07 0.47 94 0.91 23 1.00 

69.6 30.1 171.7 1563.1 33.4 0.44 0.47 19.54 0.71 129.0 0.74 41.7 1.00 
16.3 5.6 37.7 642.1 7.3 0.06 0.01 1.75 0.01 32.1 0.03 4.7 0.00 

114.8 50.2 279.3 3994.2 51.1 0.62 0.51 24.98 0.75 216 0.83 57 1.15 
38.5 17.8 101.7 572.7 18.9 0.28 0.42 16.14 0.66 75 0.64 31 1.00 
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Sample 
No. & Size 
Plant Name 

96 115 
·;; tf Jv 

1'7--¥ 

95 161 
·;; 1iJv 

1'7--¥ 

88 95 
:/v:/7 

1'7--¥ 

55 78 
l::o";j<.::J 

1'7--¥ 

71 134 
7 'J 'J 7 

1'7--¥ 

97 214 
-t!-1'3'/ 

4'-Y: 
1'7--¥ 

43 248 

73 201 
7/;/.:>.Q 

1'7--¥' 

39 249 
-t!-1'3'/ 

:/ :$'' v 
1'7--¥ 

94 158 
-t!-1'3'/ 

:$'7-
1'7--¥ 

* 3. m~ c-c-® 4) . 
Tab. 3. Continued. 

~ :m:.c.\ fjjjj-'jZ !!!ILl 1iln t!:iff~ Tit~ Ut<!?, ~~ ~~ 
rn:ifl f:i'I.fi ~ .lt Ji: S/(L ~ ~ -~~ rn:ifl 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
-'¥~~ Mean 
:mll$fjjjj~ Standard Deviation 
:lli::k~ Maximum 
:lli!J\~ Minimum 

68.7 26.5 165.6 1369.8 32.3 0.39 0.47 20.48 0.73 168.2 1.01 46.0 1.00 
12.7 3.9 29.6 444.0 4.4 0.03 0.04 1.21 0.01 33 .8 0.04 4.7 0.00 

103.7 36.1 246.3 2747.0 39.5 0.48 0.51 23 .38 0.79 267 1.12 59 1.02 
34.7 16.8 85.9 406.9 17.6 0.31 0.26 18.13 0.68 72 0.83 34 1.00 

56.4 25.8 140.9 1080.3 27.5 0.46 0.48 19.00 0.71 141.3 0.99 45.0 1.00 
11 .8 4.9 28.7 420.0 5.2 0.04 0.01 1.22 0.01 31.8 0.04 5.1 0.00 
90.6 39.4 222.4 2475.1 39.1 0.60 0.51 22.34 0.75 247 1.11 65 1.02 
34.5 15.8 88.6 419.3 16.4 0.35 0.35 16.74 0.65 80 0.86 35 1.00 

68.1 38.9 180.5 1889.0 32.7 0.58 0.48 17.86 0.69 159.0 0.87 44.4 1.00 
15.4 7.3 36.4 689.6 6.8 0.08 0.01 1.39 0.02 34.6 0.03 4.6 0.00 
96.6 51.8 249.5 3492.1 43.6 0.82 0.54 22.73 0.75 222 0.98 55 1.03 
31.6 23.3 99.3 589.0 17.0 0.36 0.43 15.35 0.63 85 0.75 33 1.00 

67.8 31.5 171.8 1610.2 32.9 0.46 0.48 18.99 0.73 141.3 0.82 42.3 1.00 
13.1 6.1 31.8 602.8 6.0 0.06 0.01 1.50 0.02 28.4 0.03 4.9 0.00 
99.1 45.6 246.4 3139.0 47.7 0.61 0.51 23.06 0.79 207 0.91 54 1.01 
42.9 22.2 117.1 782.9 20.7 0.34 0.45 16.41 0.67 91 0.69 34 1.00 

67.8 29.6 166.2 1431.2 34.2 0.44 0.50 20.00 0.69 139.1 0.83 43.3 1.00 
13.3 5.9 30.4 550.5 5.2 0.07 0.03 2.01 0.02 28.4 0.03 5.1 0.00 

107.9 48.6 254.7 3154.0 46.4 0.63 0.55 24.65 0.75 222 0.97 63 1.01 
46.7 19.6 118.4 742.3 24.8 0.30 0.34 16.24 0.63 95 0.74 27 1.00 

66.9 9.2 143.4 442.3 31.8 0.14 0.48 49.06 0.68 124.6 0.86 26.8 1.03 
19.3 2.3 40.5 225.5 7. 7 0.03 0.02 9.04 0.04 39.4 0.05 4.1 0.05 

131.9 20.6 287.0 1471.7 47.9 0.28 0.53 75.11 0.78 244 0.99 41 1.36 
33.2 5.2 76.7 163.7 16.7 0.08 0.25 24.42 0.51 60 0.73 19 1.00 

65.8 41.1 155.2 1969.4 29.7 0.63 0.45 12.39 0. 72 189.2 1.21 49.1 1.01 
9.7 4.9 20.4 438.8 5.5 0.08 0.07 1.39 0.02 26.0 0.05 4.7 0.00 

99.7 54.6 226.0 3314.9 38.4 0.8 1 0.54 17.52 0.78 273 1.43 64 1.05 
37.3 27.9 91.9 756.7 7.4 0.40 0.11 10.02 0.65 102 1.06 36 1.00 

65.1 11 .2 143.5 497.3 28.7 0.17 0.44 42.88 0.66 138.0 0.95 27.8 1.09 
11.4 2.4 25.2 169.6 4.7 0.02 0.01 5.54 0.04 26.5 0.04 3.5 0.10 
95.2 18.5 209.0 1049.2 42.5 0.25 0.49 58.23 0.81 221 1.05 41 1.69 
39.0 6.6 86.3 193.7 18.2 0.12 0.40 28.67 0.52 83 0.86 21 1.00 

64.5 11.4 124.0 458.0 25.7 0.17 0.39 34.43 0.61 142.5 1.16 26.7 1.08 
8.5 1.9 20.1 126.5 6.2 0.02 0.08 5.79 0.04 20.3 0.16 3.3 0.08 

90.0 21.1 170.9 978.1 42.7 0.31 0.60 50.01 0.70 199 1.82 37 1.92 
42.3 7.0 61.5 189.8 1.8 0.12 0.02 15.75 0.36 98 0.89 18 1.00 

63.1 16.9 145.3 805.3 30.5 0.26 0.47 26.73 0.72 150.4 1.03 37.6 1.00 
11.1 2.3 24.2 239.8 5.0 0.02 0.01 2.12 0.01 27.5 0.04 3.9 0.00 
97.0 23.1 217.9 1572.9 39.7 0.37 0.52 31.86 0.80 230 1.13 50 1.02 
39.7 12.3 91.5 356.1 19.5 0.20 0.32 20.71 0.67 81 0.88 25 1.00 



Sample 
No. & Size 
Plant Name 

45 117 
-\?13? 
~ '/ 

-l":t-=1' 

44 247 

74 120 
:7D"\"'t=f 

67 161 
::.o'( .of. '/ * 

-1"1-¥ 

84 248 
::1 :::l j 

-1"1-¥ 

60 203 
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~ 3. *1C~ ( JC0)5 ) . 

Tab. 3. Continued. 

~ :m,c,, ®-'!Z :m,c,, ?i~ ,!Jt:J$ Ii't9, Ii'i.~ ~~ ~~ 
rnifti Ul.if[ $ .lt J.t S/(L ~ $ .~~ rnifti 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
-'jZ:IS]~ Mean 
~~®~ Standard Deviation 
:1&*~ Maximum 
:1&1]\~ Minimum 

62.6 18.7 120.7 802.2 30.1 0.29 0.49 18.89 0.65 128.0 L06 30.9 L02 
1L9 3.9 26.2 339.5 7.2 0.02 0.12 2.36 0.02 27.5 0.08 4.0 0.01 

106.6 33.1 225.5 2329.7 43.9 0.36 0.92 26.04 0.72 248 1.32 38 1.10 
42.6 12.0 77.2 370.8 4.4 0.22 0.05 12.54 0.55 78 0.90 20 LOO 

6L9 1L2 IIL9 459.5 25 .6 0.18 0.42 28.60 0.64 124.6 1.11 26.6 L05 
16.2 3.3 30.5 225.1 7.2 0.03 0.12 5.94 0.05 35.4 0.11 3.7 0.06 

120.6 38.3 228.6 1383.2 43.4 0.32 0.83 46.33 0.76 255 L66 37 1.37 
39.0 6.5 62.6 192.9 1.7 0.12 0.02 15.25 0.16 70 0.84 17 LOO 

6L2 17.4 139.8 763.1 3L6 0.28 0.51 26.25 0.70 145.5 L03 39.2 LOO 
9.9 2.7 2L5 228.0 4.6 0.03 0.01 2.39 0.02 25.2 0.04 4.2 0.00 

85.8 25.7 197.4 1634.5 39.2 0.44 0.55 32.17 0.77 213 1.18 51 1.02 
40.1 12.0 92.4 366.4 21.2 0.21 0.40 19.49 0.64 82 0.88 28 LOO 

60.2 19.8 147.1 773.6 26.4 0.34 0.44 28.58 0.64 129.2 0.87 29.1 L04 
15.3 3.1 32.9 259.2 6.1 0.08 0.02 5.67 0.03 32.4 0.04 3.4 0.03 

116.3 30.3 285.2 2019.1 47.1 0.64 0.50 42.92 0.72 251 0.98 41 L20 
36.2 13.7 98.1 394.6 16.8 0.20 0.38 17.89 0.55 78 0.76 20 LOO 

57.9 2L4 138.1 902.7 28.4 0.38 0.49 2L47 0.71 139.1 LOO 4LO LOO 
11.4 2. 7 24.4 266.2 5.2 0.06 0.02 2.23 0.02 28.0 0.04 4.0 0.00 

100.1 29.6 230.1 2049.6 39.6 0.59 0.53 27 .50 0.76 238 1.13 56 L04 
36.3 15.4 92.4 481.0 17.9 0.25 0.20 16.28 0.65 75 0.81 31 LOO 

56.8 19.9 134.4 79L4 27.4 0.35 0.49 23.46 0.68 167.3 1.24 38.7 LOI 
9.9 3.4 22.6 260.5 3.3 0.04 0.05 L89 0.02 30.4 0.05 4.6 0.00 

82.7 32.4 !9L6 1684.3 32.4 0.48 0.54 27.36 0.73 254 L42 53 L03 
38.4 13.3 94.6 412.4 20.6 0.27 0.26 19.35 0.61 110 1.11 27 LOO 

52.9 26.8 138.0 994.3 25.2 0.51 0.47 19.68 0.68 13L2 0.94 36.4 L02 
12.0 4.6 28.2 351.5 5.4 0.07 0.01 2.04 0,03 29.1 0.04 3.8 0.01 
83.0 38.4 208.8 1933.9 37.8 0.73 0.52 25 .35 0.76 200 L05 50 1.06 
30.5 17.2 89.1 484.2 15.0 0.36 0.43 15.46 0.62 82 0.82 27 LOO 

52.4 22.7 118.3 984.7 26.3 0.43 0.50 14.83 0.79 128.7 L08 42.5 1.00 
10.7 4.8 24.5 403.8 6.0 0.06 0.09 L46 0.03 29.9 0.05 4.9 0.00 
82.1 37.7 190.9 2367.4 40.6 1.02 L04 20.00 0.86 223 1.30 55 LOI 
31.7 14.3 73 .9 391.2 L6 0.30 0.03 11.25 0.34 77 0.96 30 LOO 

52.0 11.0 115.5 390.7 23.9 0.21 0.46 34.88 0.67 160.5 1.38 32.1 L03 
8.3 1.8 18.3 113.8 3.4 0.02 0.02 3.05 0.03 28.3 0.05 3.7 0.02 

73.5 16.0 162.0 736.9 29.9 0.33 0.51 44.31 0.75 236 1.50 43 1.19 
32.8 6.7 73.4 177.4 13.7 0.15 0.30 27.38 0.53 97 1.18 23 1.00 

51.7 22.0 128.5 827.9 24.7 0.43 0.47 20.32 0.71 152.7 1.18 42.6 LOI 
8.8 3.1 19.4 229.6 3.8 0.06 0.01 1.72 0.02 26.4 0.05 4.6 0.00 

75.0 32.0 183.3 1671.1 33.3 0.67 0.52 24.24 0.79 218 1.34 57 1.05 
30.5 14.4 78.1 353.5 14.7 0.33 0.41 16.54 0.66 88 0.98 32 1.00 
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Sample 
No. & Size 
Plant Name 

85 194 
:/7 1 

1'7--¥ 

99 200 
3 :/ J 

1' 7- -¥ 

63 248 
:/:$' v 1)( 

:::1 1) 

1'7--¥ 
46 248 

S. elaeagnos 

38 248 

~ 3. *ft~ ( -'C O) 6) . 

Tab. 3. Continued. 

:fi m:,c,, ®-'JZ m:,e,, 1,l* t:!J~~ m#.i. m.~ -21~ -21~ 
ffiiffi UL~ ~ .lt J3t S/(L tJ( ~ ,~t)( ffiilJ{ 

S G W/L G/L M2/S *W) Pj Pj/M Cv Sv 
-'JZ~f& Mean 
t\!1~®~ Standard Deviation 
:l&::kf& Maximum 
:l&tJ\f& Minimum 

47.9 12.9 97.0 416.3 22.6 0.27 0.47 22.90 0.66 146.8 L51 34.5 LOI 
7.7 1.4 15.8 94.7 3.6 0.04 0.03 4.01 0.02 25.8 0.09 3.8 0.00 

70.7 17.3 144.4 734.0 30.5 0.44 0.57 36.55 0.72 219 L91 44 1.04 
29.3 8.7 60.7 224.1 1L6 0.14 0.27 12.26 0.61 93 1.32 23 LOO 

46.5 24.9 125.0 766.9 20.0 0.54 0.43 20.64 0.65 16L6 L28 34.2 1.03 
9.0 3.1 19.9 194.4 3.7 0.08 0.01 L99 0.02 29.1 0.05 3.5 0.01 

73.4 31.6 184.1 1286.5 30.1 0.69 0.46 28.28 0.73 251 1.45 44 L06 
27.9 17.1 77.4 345.8 12.5 0.27 0.36 16.86 0.59 95 Lll 24 LOO 

44.9 11.2 IOLO 350.5 20.7 0.25 0.46 29.55 0.68 142.0 1.40 36.1 LOI 
6.7 1.4 14.5 86.6 3.2 0.02 0.01 2.28 0.02 22.6 0.06 3.9 0.01 

63.1 15.1 139.9 598.5 29.0 0.44 0.50 35.15 0.77 203 L56 46 1.09 
28.8 6.4 65 .7 134.1 14.0 0.21 0.42 19.09 0.60 82 L24 28 LOO 

42.1 16.1 103.4 540.4 2L2 0.38 0.50 20.31 0.77 111.7 L07 38.4 LOO 
8.1 2.4 19.6 197.0 4.0 0.03 0.00 1.32 0.02 24.6 0.05 4.0 0.01 

73.8 25.2 180.1 1511.5 35 .9 0.52 0.54 26.44 0.82 205 L23 49 1.17 
28.8 1L4 72.9 268.1 14.4 0.28 0.47 17.18 0.70 71 0.92 28 LOO 

38.9 . 7.8 80.8 217.5 19.6 0.20 0.50 30.44 0.70 115.0 L42 30.8 LOI 
7.5 LO 15.6 59.7 3.5 0.04 0.04 5.48 0.02 24.6 0.09 3.1 0.01 

79.5 1LO 163.4 592.8 30.4 0.31 0.64 50.19 0.77 248 1.85 40 L06 
54.3 122.5 12.4 0.12 0.23 18.61 0.64 75 Ll9 22 LOO 26.3 5.5 

30.5 20.6 
4.5 2.6 

7L6 445.3 16.9 0.68 0.55 11.71 0.69 110.8 L54 37.7 L01 
10.4 117.8 2.6 0.05 0.02 1.05 0.01 17.2 0.10 3.7 0.00 

43.4 29.1 100.9 86L9 25.3 0.86 0.61 15.34 0.74 171 1.92 48 L03 
2L9 15.4 50.4 249.2 12.2 0.54 0.47 7.83 0.64 73 1.23 28 1.00 
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