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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. 1) are reported here (Tab. 3).
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Tab. 1. List of sample plants.
ReHES ¥y % BABS 5 L 0%

Sample No. Plant Name Japanese Name Label No. and Note
35 Toisus urbaniana FANvFE 712
36 Chosenia arbutifolia ryvav¥ ¥ ETEAHERE
37 Salix aegyptiaca RN Ny Y FFE 10
38 S. aurita 2258y FF 46
39 S. babylonica var. babylonica tf43avvyLrvr¥ 103
40 S. b. var. lavallei f. rokkaku Oy AT ¥FF HEHLSEAD
41 S. b. var. I f. seiko A4 avFF 115
42 S. bakko Y<xavy+¥ 551
43 S. chaenomeloides <INy FF 264
44 S. chrysocoma axmzvyL 1
45 S. daphnoides tf4av v+ F 67
46 S. elaeagnos 23
47 S. elegantissima 201
48 S. eriocarpa FAvovy+FF 100
49 S. eriocarpa xxvo¥FF R G
51 S. fragilis EoF)vrrF 9
52 S. futura FAFVRY+F 195
53 S. gilgiana AT¥FF 101
54 S. gracilistyla xav+F 182
55 S. g. var. adscendens f. latifolia tonxav+F 506
56 S. g. var. pendula f. pendula xavyL 60
57 S. gracilistyloides oy ayyFF 48
58 S. hapala AXAI¥FF 396
59 S. hayatana VoV IvrF 485
60 S. hisauchiana 79%FF 34
61 S. hukaoana R R 256
62 S. integra AX3)¥FF 562
63 S. i. f. pendula AT S =K 703
64 S. interior 208
65 S. ishikawae Avho¥+F 526
66 S. japonica YNy FF 544
67 S. japopina YNFY RV FF 63
68 S. jessoensis vovy+F
69 S. kangensis avhA4 ¥+ F 166
70 S. koriyanagi a) ¥ > F 113
71 S. leucopithecia 7)Y FYF¥ 437
72 S. matsudana var. tortuosa vvY)av¥FF
73 S. m. var. umbraculiera 2 vVau¥vFF 369
74 S. melanostachys Va-E 131
75 S. miyabeana b SV Ry S 456
76 S. pierotii A4y FYFF 70
77 S. pierotii x5 FYF+ ¥ 270
78 S. petsusu EAVVES Sk 471 FKHEE
79 S. petsusu IV FRYFF 492 LR
80 S. rorida f. pendula vy vy+F 465
81 S. r. f. roridaeformis ax/ v+ ¥ 169
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Tab. 1. continued
ARES ¥ g BAFES B LS
Sample No. Plant Name Japanese Name Label No. and Note
82 Salix rupifraga avAgvFF 715
83 S. sachalinensis /¥ ¥ 473
84 S. serissaefolia ad gyt 718
85 S. shiraii o4 FF 708
86 S. sieboldiana s.1. Ye¥+¥ 89
87 S. sigemitui 7hEYFF¥ 449
88 S. silesiaca YLy TY¥FF X 65
89 S. sirakawensis aeF ¥ ¥ 405
90 S. subfragilis yFYFF 274 HE&HH
91 S. subfragilis I FFE H [
92 S. sugayana ZAAY¥YFF 701
93 S. thaymasta Ivavrr¥ 504
94 S. triandra 4 I3V IFXIFFE 809
95 S. tsugaluensis Y H VY FF 450
96 S. tsugaluensis v ANV FF 502 H o
97 S. viminalis A4 avFX¥FF 7
98 S. vulpina Fvr¥YFF 4
99 S. yoshinoi =R ok o 415
100 S. yuhkii avFv i 475
# 2. FtAIBXUEHBEINEHET
Tab. 2. Parameters attained by measurment.
e LS BAfT AR
1. EE Length L mm  E#H R ORAE
2. TG Width w mm L ICEAHROHEAE
3. EPHE  Margine length M mm IEOWRFRIOE X
4. EREFE  Area S mm? EOHE
5. #MIE Center of gravity G mm EEEERTAEEL OEALELD, EHE
#Hh 5 D FERE
6. R  Flatness W/L TR LEROL
7. B\t Gravity rate G/L ERCHEMIBOL
8. #HME  Complexity M?/s ARE (C3H) LEmEDL
9. 5H%F  Occupancy S/(L*W) R ETERIC L 2 OmE & ETE ok
10. THA ¥  Number of projection  Pj WE EO—EOBBREHA T, AjRLD bR
L0 < oEEGOMMOES
WERY
11. TSR  Projection rate PjM /mm FEEEICNT 3TEAKOW
12. 1% 554 Number of convex Cv REIONER E OBEAR. COEIRLE -
BARD OESVERT
13. Gl#&HFE Convex area Sv mm? EFEONEETHE NS EEE ERE (S) &

D7,
Y

CDERBEGOMARRLNDOES W&




30 BHELK - BRIEFISE

L7 S N -

HALRFEAIRM B ¥ o+ FEOHKGB & % OFHIT T 1992 Fic B FiEIc>WTHEARE L 12,
WZAER 1 IRT. FAEREERBECHEIEAFANEGELEEIRI LS. RECH->TIE, KA
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N2bDEDOT, HPDOY 2 MTIDEAT 6 i TOREARE LTV D, THhIFFEBEN TR
WOT, BEEEHERDEBSET 1i, £0MaabRick 3ERIDESE T 2H TR TTORLE.
L7chs> TR THUNMIETIZ 00 L2465 5. £ Pj® CvORARNDO &S, HEEL
ERCIES 2~ C U
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BITVWEVWSHTETHSE, A4AvovF+E, 249F¥+F, 2V / FX¥+F, §F¥+%, vH
WY FFOLSIT, EHOMBETORERICEINEDDEVHEDD, ThhoEHLTD, TV
BAEEBICY 7V vOEEHEICET A L 3EHTH 5. Bl CEEEAD SEHER, ok
I IMETEOHRTRIBEVI ENE VDT, HEOBEHEZEIICRE OFENHD, TLA—
Tl lidblanwEEbns.
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RT T EDHELDONTVWS (3« /\H1993). LALIDI EMfthoEBEficoLTdHTIFE
EhEPRBAHTH S, AR TR Y FFRTRERSMEVIABTVWEAGHZILBEHLNTL
fz. TSRO VWTIHEGEHTRETT 3.
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@HahK « \HERE, 1993, EROPIHRBIOH & 73 2 AT OLEE. FiEFEBHYIE Hreas
12: 83-89.
Eptn I HER, 1991, BEARSE Y 2 7 ~BAREERE. B HHEDR



32 SFHahk - BRIEFISE

% 3. FHUlEEROE. HHEHRHLOEKIER 2 22RE £,

Tab. 3. List of parameter values. Sample number and item name correspond to those of

Tabs. 1 and 2.
R R R £ #EO RE EOC EE S5EE EA TESE O gk
E mWE & £ Ok B S ¥ X A oHE
Sample L W M S G WL GL MYS xW) Pj PjM Cv Sv
No. & Size SEE Mean
Plant Name EHEfRZ  Standard Deviation
B RAE Maximum
/Ml Minimum

53 74 123.6 23.7 2424 21653 546 0.19 045 28.00 0.71 1399 0.57 329 1.02
hT¥F+F 332 45 688 9644 13.1 0.03 0.09 5.17 003 409 0.03 43 0.03
2244 358 451.6 5227.1 76.9 0.31 0.57 39.02 0.77 280 0.69 43 1.21
68.2 15.0 1369 800.1 123 0.14 0.09 16.08 0.56 68 047 24 1.00
78 248 & 117.8 16.6 2519 13129 52.6 0.14 0.44 49.40 0.66 140.2 0.55 289 1.05
v/ F X 25.1 33 536 4465 9.7 0.02 0.01 7.18 0.05 328 002 34 0.09
R of 205.7 33.4 445.6 32380 74.8 028 048 6746 0.75 258 0.61 41 1.91
71.6 11.3 156.1 603.6 343 0.09 0.29 3140 036 82 047 20 1.00
79 233 106.0 21.2 232.3 1609.2 47.8 0.20 045 34.60 0.69 126.8 0.54 33.3 1.01
/) F X 23.6 39 499 5945 9.8 004 0.02 549 0.03 305 0.02 39 0.02
¥+ ¥ 174.7 33.7 379.0 3646.0 75.6 0.33 0.51 4525 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
51 127 110.3 29.0 250.9 2061.5 48.6 0.26 0.44 31.67 0.62 1404 0.55 29.8 1.05
o F 28.5 6.3 66.1 8762 104 0.03 0.03 496 0.04 400 002 4.0 0.04
Y+ ¥ 186.6 47.1 423.2 4906.5 72.0 0.37 0.51 41.01 0.72 243 0.63 41 1.26
53.0 140 1199 5579 26.7 0.20 0.37 2192 053 62 047 20 1.00
75 248 105.0 17.6 227.6 1289.4 494 0.16 047 41.85 0.67 141.4 0.61 30.6 1.03
xS/ h9 244 40 539 5509 94 0.01 0.03 429 0.03 364 002 3.7 0.06
Y+ ¥ 186.2 33.8 411.5 34782 66.9 0.25 0.52 5894 0.75 268 0.69 40 1.62
61.6 10.8 135.6 506.4 286 0.11 0.15 30.30 043 77 0.51 21 1.00
52 187 103.4 440 252.5 32435 50.7 044 049 2040 0.69 1347 0.52 387 1.01
A FV R 26.6 8.5 587 1275.2 12.1 0.09 0.01 2.75 0.02 362 003 4.1 0.00
Y+ ¥ 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 24.7 025 045 16.35 0.63 63 041 26 1.00
59 173 102.6 40.7 246.1 2943.5 48.6 0.40 047 21.12 0.68 1462 0.59 40.0 1.01
Vaw/9Y 202 68 466 9589 86 0.04 001 201 002 309 002 43 0.00
¥+ F 148.7 55.5 346.9 52609 64.7 0.53 0.52 26.99 0.74 225 0.64 53 1.04
; 54.6 24.3 143.0 1027.1 269 0.30 0.40 17.36 062 76 0.51 26 1.00
69 127 100.5 19.7 220.9 13640 44.5 020 0.44 36.85 0.66 146.7 0.65 31.2 1.02
=Ry 260 3.6 553 5457 9.5 0.04 0.03 6.32 0.02 41.2 0.03 32 0.01
¥+ F 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 5379 256 0.13 0.25 23.15 060 70 0.56 24 1.00
61 217 98.1 18.7 2154 1257.1 447 0.19 045 37.71 0.67 122.4 0.56 39.1 1.04
Y 243 3.1 519 463.0 11.0 0.03 0.01 6.09 004 324 0.02 32 0.06
Y+ ¥ 176.0 29.4 386.0 30569 72.0 0.32 0.48 51.05 0.77 240 0.63 39 1.31
549 12.6 126.7 505.2 243 0.13 0.37 2391 050 68 049 21 1.00
35 106 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
A F N 235 6.6 49.5 1011.3 10.1 0.06 0.09 2.36 0.02 41.2 0.05 5.0 0.01
Y+ ¥ 153.6 56.1 331.9 5575.0 564 0.60 0.92 23.47 0.75 260 094 54 1.07
50.8 264 112.7 929.6 11.8 0.34 0.14 11.79 0.58 83 0.43 26 1.00
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Tab. 3. Continued.
EE R R O BEO RE OBEOC EM S5ER EA THA Tk kg
E mHE & R K B S H R S mE
Sample L w M S G WL G/L MY¥S xW) Pj PjM Cv Sv
No. & Size Sl Mean
Plant Name EHE[RZ  Standard Deviation
TAME Maximum
/Ml Minimum
40 203 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
=R /4 21.5 50 42.1 4421 121 0.04 0.12 9.71 0.07 37.6 0.09 42 0.18
¥+ F 148.7 32.4 2899 2171.8 579 0.34 0.82 61.96 0.70 245 1.28 40 1.91
47.0 8.0 604 2773 52 0.11 0.06 11.54 0.35 65 0.65 15 1.00
83 248 92.5 17.5 202.5 1099.1 40.7 0.19 0.44 3827 0.66 136.3 0.67 31.0 1.04
- 163 2.8 349 3472 69 0.02 0.01 477 0.03 265 0.02 3.6 005
Y+ F 143.7 30.5 328.1 2678.6 61.3 0.29 0.48 5421 0.75 231 0.75 41 1.34
57.1 11.3 126.7 506.2 259 0.12 040 2441 052 74 058 23 1.00
93 207 92.4 20.4 205.1 1348.2 430 0.22 0.46 32.15 0.69 1450 0.70 35.5 1.01
g 189 3.6 40.7 449.1 7.7 0.03 0.02 430 0.02 31.7 0.03 44 0.01
Y+ F 131.3 28.4 288.0 2455.5 58.2 0.35 0.53 4568 0.78 213 0.79 48 1.17
49.5 104 111.5 4103 249 0.15 042 21.51 0.59 68 0.60 24 1.00
42 248 91.9 41.2 202.7 2663.0 430 045 046 15.67 0.69 1542 0.76 41.8 1.01
Yexa 156 6.2 323 6654 99 0.06 0.08 2.11 0.02 274 0.03 49 0.01
¥+ F 124.1 55.3 2744 4372.8 58.2 0.60 0.57 22.47 0.77 216 093 58 1.14
51.6 25.0 1129 968.5 58 0.32 0.07 11.60 0.58 90 0.65 25 1.00
76 180 91.1 22.4 2039 1357.8 394 0.25 043 31.44 0.64 152.7 0.74 33.7 1.03
AxIFE 19.8 4.1 435 4822 7.6 0.03 0.01 399 0.03 352 003 3.6 002
Y+ ¥ 130.0 36.2 289.7 2727.4 547 0.39 0.50 41.98 0.72 237 0.82 43 1.16
469 13.2 107.4 4579 22.6 0.17 0.39 20.66 0.56 71 0.63 25 1.00
77 154 80.1 189 178.2 1009.9 36.2 0.23 045 32.52 0.65 132.8 0.74 319 1.03
x A TF 16.1 3.7 357 3580 69 0.04 0.01 495 0.02 292 003 4.0 0.02
Y+ ¥ 117.8 28.4 262.3 2042.2 53.0 0.37 049 43.64 0.72 212 0.82 43 1.13
-~ 475 11.6 106.1 402.1 21.5 0.16 0.41 22.12 0.57 75 0.65 20 1.00
49 248 90.4 24.1 203.0 1357.2 38.7 0.27 0.43 3097 0.61 152.6 0.74 322 1.04
A4 o 16.8 3.5 36.1 4059 6.7 0.04 0.01 3.70 0.02 31.1 0.03 3.7 0.02
Y+ F 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 6140 23.7 0.19 0.36 20.62 0.51 83 0.65 23 1.00
48 230 75.4 21.7 171.0 1060.5 334 0.29 0.44 28.19 0.63 136.6 0.79 33.3 1.03
A4 vo 139 32 302 3163 53 004 0.02 3.80 0.03 26.8 003 42 0.2
Y+ F 112.5 31.6 253.3 2108.9 48.6 045 0.50 37.75 0.72 216 0.88 47 142
= 412 152 99.1 463.6 20.1 020 0.39 19.28 053 70 0.68 21 1.00
81 248 86.3 24.6 197.0 1371.4 36.7 0.29 042 2894 0.63 150.6 0.76 335 1.04
= Fo 3 4 176 3.8 38.6 4421 64 004 0.02 404 002 329 003 32 002
Y+ ¥ 137.9 36.4 309.1 27943 524 047 0.50 39.23 0.70 256 0.85 44 1.14
44.1 15.6 1069 537.4 204 020 037 19.02 056 71 0.63 24 1.00
47 225 85.3 19.3 190.6 1065.2 37.1 0.23 0.43 3540 0.63 119.5 0.62 29.2 1.06
S. elegant- 21.1 42 462 4230 84 005 0.02 644 0.04 327 003 4.1 0.07
issima 1434 334 3143 26644 62.6 0.46 0.51 5049 0.74 214 0.70 42 1.54
48.3 9.3 109.3 3750 224 0.15 038 18.62 044 48 043 18 1.00
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Tab. 3. Continued.
R R A O RE B0 M SR TEE THA g ak
E mWHE ME ¥ K B S ¥ K AN G
Sample L W M S G WL GL MJS *W) Pj PjM Cv Sv
No. & Size SEE Mean
Plant Name BE#E[RZ  Standard Deviation
&AfE Maximum
/Ml Minimum
91 248 85.2 243 192.8 1391.5 39.0 0.29 0.45 27.15 0.65 1314 0.67 334 1.01
g F 15,5 3.0 33.1 39.6 7.1 003 0.01 237 0.01 26.1 003 33 0.00
Y+ ¥ 1159 319 258.1 2303.7 53.7 042 048 3199 0.72 185 0.75 51 1.04
46.6 160 112.1 580.8 21.4 0.23 043 20.15 0.62 66 0.53 26 1.00
90 248 80.8 27.7 188.4 1520.8 37.8 0.35 0.47 23.87 0.66 1264 0.66 34.8 1.01
& F 18.6 4.1 40.0 5273 7.7 0.06 0.01 3.07 0.01 312 0.03 34 0.00
¥+ F 139.4 41.0 316.9 3579.8 58.4 0.54 0.51 30.78 0.71 232 0.75 49 1.03
= 47.8 194 113.7 6222 24.1 025 038 17.73 061 72 0.57 23 1.00
57 105 84.2 30.2 160.2 1358.2 329 047 0.51 19.53 0.67 150.4 093 414 1.00
gy 3dy 122 6.7 304 5575 4.8 005 004 144 0.02 32.0 004 45 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
43.6 222 1119 6829 237 035 023 17.13 0.61 105 0.82 30 1.00
98 85 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
Fvx 20.8 9.3 494 10256 9.6 0.09 0.01 2.00 0.02 34.3 0.03 40 0.00
Y+ F 132.2 63.0 318.8 47509 61.9 0.68 0.51 24.74 0.75 216 0.70 47 1.04
44.8 23.6 115.3 782.7 219 0.34 045 1636 0.62 71 0.53 28 1.00
80 248 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
vy 119 2.6 269 29.2 47 002 001 230 0.02 23.0 0.03 3.3 0.02
Y+ ¥ 120.6 31.6 269.1 21423 51.6 0.32 048 35.19 0.71 203 093 42 1.17
51.5 147 1164 5045 240 0.20 0.39 2487 056 84 0.64 21 1.00
86 197 81.8 309 193.3 1688.7 37.4 0.38 0.45 22.72 0.65 1243 0.64 349 1.02
=¥+ ¥ 127 59 289 5319 55 0.07 001 193 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
50.5 214 1274 7323 247 030 0.43 1553 058 78 0.56 23 1.00
72 248 79.5 159 176.2 868.1 343 0.20 0.43 36.63 0.67 158.8 0.89 31.1 1.03
g9v)av 157 2.6 334 2748 6.1 0.03 0.02 536 004 333 004 40 0.05
Y+ F 121.8 23.0 265.5 1854.6 458 0.36 047 50.44 0.76 242 1.02 44 1.48
45.0 10.4 101.7 3564 20.7 0.14 0.32 2272 046 89 0.77 19 1.00
87 186 79.2 24.7 182.2 1406.2 383 0.32 048 2427 0.69 119.3 0.64 37.1 1.00
7 hA 209 3.8 451 5828 92 0.05 0.01 331 0.02 338 003 31 0.00
Y+ F 136.5 39.3 306.6 3328.5 60.2 045 0.53 3290 0.78 215 0.73 46 1.06
48.3 15.1 117.4 5779 245 020 041 18.64 0.64 66 0.53 29 1.00
68 247 78.5 17.2 176.2 836.6 333 022 0.42 37.76 0.61 181.8 1.03 324 1.10
vovyFrF 109 23 234 2022 44 003 002 411 004 274 0.04 3.7 0.09
105.6 25.0 231.0 14024 40.4 0.37 047 48.42 0.69 256 1.12 46 1.57
52.3 11.8 122.1 4534 226 0.16 0.31 2248 046 117 092 24 1.00
37 148 779 38.0 173.9 2164.2 399 049 0.51 14.34 0.71 143.1 0.82 442 1.00
NNy 167 64 350 7395 7.6 0.08 0.02 224 0.02 292 004 5.1 0.00
/Ny 3 128.0 549 272.5 44745 544 0.74 0.57 22.04 0.78 233 094 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
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Tab. 3. Continued.
EE OEE BB O BEO RE OBEOC EE 5EF EA TEA a g
E mWHE M&E X K B SO ¥ F A @O
Sample L w M S G WL GL MY¥S %xW) Pj PjM Cv Sv
No. & Size SEHE Mean
Plant Name HERE(RZE  Standard Deviation
} SUN ] Maximum
/IME Minimum
54 248 77.1 26.4 180.0 1508.2 38.5 0.34 0.50 2291 0.69 132.8 0.73 39.0 1.00
E =R o 158 64 382 7174 7.0 0.03 0.01 1.78 0.03 30.7 0.03 49 0.00
119.2 42.1 2784 34450 53.6 045 0.53 28.07 0.76 231 0.82 52 1.02
473 16.4 1148 5979 234 0.27 0.41 1878 0.61 79 0.62 26 1.00
82 146 77.1 23.6 177.0 1229.7 33.3 0.31 043 26.19 0.65 178.8 1.00 38.0 1.02
a=49 16.1 4.0 35.1 4206 53 004 0.04 287 002 403 0.04 43 0.01
Y+ F 112.7 33.7 256.7 2335.1 40.3 0.44 049 3292 0.73 271 1.10 52 1.07
382 153 92.1 412.6 179 0.23 023 20.37 0.60 83 0.85 28 1.00
65 208 75.1 18.4 167.7 931.7 34.6 0.24 0.46 30.77 0.66 171.4 1.02 379 1.01
Avh9 1.6 2.6 246 238.6 3.8 0.04 003 4.09 0.02 283 0.04 43 0.02
Y+ F 101.7 26.2 2259 1587.0 40.5 0.38 052 39.17 0.70 237 1.13 53 1.37
419 12.6 97.6 431.1 21.7 0.18 0.29 21.14 050 86 0.88 28 1.00
66 228 75.0 28.4 1789 1388.3 32.2 0.38 0.43 23.41 0.64 178.7 099 399 1.04
¥ F ¥ 11.0 3.7 25.1 3542 43 003 001 150 0.02 28.1 0.03 3.8 0.01
108.4 41.0 260.0 2717.2 40.0 0.53 045 27.74 0.69 267 1.10 50 1.08
48.7 19.7 119.8 6579 209 032 0.31 18.67 0.58 111 0.89 31 1.01
64 249 750 4.7 1649 2752 359 0.06 0.48 101.43 0.75 104.6 0.61 18.2 1.49
S. interior 146 07 317 88.6 6.2 0.01 0.02 1538 0.04 61.1 031 2.8 045
1220 6.7 267.3 584.5 49.1 0.09 0.52 134.97 0.90 245 096 28 3.33
46.4 29 100.1 1324 225 0.04 030 67.13 0.64 26 0.17 12 1.00
70 248 745 10.3 159.8 586.5 349 0.14 047 44.85 0.73 146.1 091 30.0 1.01
aY)¥+F 170 1.8 359 2395 58 0.01 004 420 0.03 357 003 3.6 001
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 7.2 108.4 299.2 233 0.09 0.18 3531 0.57 95 079 20 1.00
58 247 73.1 209 151.4 1096.4 30.0 0.28 0.41 21.25 0.70 132.0 0.87 39.8 1.00
AXHhT 13.1 2.7 273 327.8 10.6 0.03 0.14 243 0.01 260 0.04 39 0.00
Y+ F 119.1 29.2 250.0 2425.6 50.5 0.37 0.83 30.25 0.76 227 0.99 50 1.01
499 14.6 103.7 5539 1.1 0.19 0.01 1544 065 89 0.73 28 1.00
41 246 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
4 a 11.8 22 239 1959 7.3 0.02 0.08 4.80 0.04 29.6 0.09 3.8 0.06
Y+ ¥ 106.4 23.0 225.7 1505.5 40.7 0.32 0.61 46.65 0.73 242 144 42 1.39
42.7 100 889 3169 1.1 0.16 0.01 19.07 047 94 091 23 1.00
89 154 69.6 30.1 171.7 1563.1 33.4 044 047 19.54 0.71 129.0 0.74 41.7 1.00
Jt&F 16.3 56 37.7 642.1 7.3 0.06 0.01 1.75 0.01 32.1 0.03 4.7 0.00
¥F+¥F 114.8 50.2 279.3 39942 51.1 0.62 0.51 2498 0.75 216 0.83 57 1.15
38.5 17.8 101.7 572.7 189 0.28 042 16.14 0.66 75 0.64 31 1.00




36 @HBLK « BIRTFIE
%3 fix (x04).
Tab. 3. Continued.
R R A E B WY BEO M HEE ES TEHS gk ok
E mE & ¥ Wk B ST ¥ ¥ AKX OHE
Sample L W M S G WL GL MJS *W) Pj PjM Cv Sv
No. & Size SEHE Mean
Plant Name E#E[EZ  Standard Deviation
AAE Maximum
=/IM#E Minimum
96 115+ 68.7 26.5 165.6 1369.8 32.3 0.39 0.47 20.48 0.73 1682 1.01 46.0 1.00
HN 127 39 296 4440 44 003 004 121 0.01 338 004 4.7 0.00
Y+ ¥ 103.7 36.1 246.3 2747.0 39.5 048 0.51 23.38 0.79 267 1.12 59 1.02
347 16.8 859 4069 17.6 0.31 0.26 18.13 0.68 72 0.83 34 1.00
95 161 56.4 25.8 1409 1080.3 27.5 0.46 0.48 1900 0.71 141.3 099 450 1.00
Y AV 11.8 49 287 4200 52 004 001 122 0.01 31.8 0.04 5.1 0.00
¥Fr¥ 90.6 39.4 222.4 2475.1 39.1 0.60 0.51 22.34 0.75 247 1.11 65 1.02
- 345 158 88.6 419.3 164 035 0.35 1674 0.65 80 0.86 35 1.00
88 95 68.1 389 180.5 1889.0 32.7 0.58 0.48 17.86 0.69 159.0 0.87 44.4 1.00
YLYT 154 73 364 689.6 68 008 001 139 002 346 003 46 000
v ¥ 96.6 51.8 249.5 3492.1 43.6 0.82 0.54 2273 075 222 098 55 1.03
31.6 23.3 993 589.0 170 0.36 043 1535 0.63 85 075 33  1.00
55 78 67.8 31.5 171.8 1610.2 329 046 048 18.99 0.73 141.3 0.82 423 1.00
Eo/nxa 13.1 6.1 31.8 602.8 6.0 006 001 150 0.02 284 0.03 49 0.00
Y+ ¥ 99.1 45.6 246.4 3139.0 47.7 0.61 0.51 23.06 0.79 207 091 54 1.01
429 222 117.1 7829 20.7 0.34 045 1641 0.67 091 0.69 34 1.00
71 134 67.8 29.6 166.2 1431.2 342 0.44 0.50 20.00 0.69 139.1 0.83 433 1.00
Z VYT 13.3 59 304 5505 52 0.07 0.03 201 002 284 0.03 5.1 0.00
Y+ F 107.9 48.6 254.7 31540 46.4 0.63 0.55 24.65 0.75 222 0.97 63 1.01
46.7 19.6 118.4 7423 248 0.30 0.34 1624 0.63 95 0.74 27 1.00
97 214 669 9.2 1434 4423 31.8 0.14 048 49.06 0.68 124.6 0.86 26.8 1.03
M43y 193 23 405 2255 7.7 0.03 0.02 9.04 0.04 394 005 4.1 0.05
F X 131.9 20.6 287.0 1471.7 47.9 0.28 0.53 75.11 0.78 244 0.99 41 1.36
Y+ ¥ 332 52 767 163.7 167 0.08 0.25 2442 051 60 073 19 1.00
43 248 65.8 41.1 1552 1969.4 29.7 0.63 045 12.39 0.72 189.2 1.21 49.1 1.01
< )N 97 49 204 4388 55 0.08 0.07 1.39 002 260 005 4.7 0.00
Y+ ¥ 99.7 54.6 226.0 33149 384 0.81 0.54 17.52 0.78 273 143 64 1.05
373 279 919 7567 74 040 0.11 10.02 0.65 102 1.06 36 1.00
73 201 65.1 11.2 1435 497.3 28.7 0.17 044 42.88 0.66 138.0 0.95 27.8 1.09
2vVav 114 24 252 1696 47 0.02 001 554 004 265 004 35 0.10
Y+ F 95.2 18.5 209.0 1049.2 42.5 0.25 0.49 5823 0.81 221 1.05 41 1.69
390 6.6 863 1937 182 0.12 0.40 28.67 0.52 83 0.86 21 1.00
39 249 64.5 114 1240 458.0 257 0.17 0.39 3443 0.61 1425 1.16 26.7 1.08
L =R 85 19 20.1 1265 6.2 002 008 579 0.04 203 0.16 3.3 0.08
P A% 90.0 21.1 1709 978.1 42.7 0.31 0.60 50.01 0.70 199 1.82 37 1.92
¥+ ¥ 423 70 61.5 189.8 1.8 0.12 0.02 1575 036 98 0.89 18 1.00
94 158 63.1 16.9 1453 805.3 30.5 0.26 047 26.73 0.72 150.4 1.03 37.6 1.00
A 439 11.1 23 242 2398 50 0.02 0.01 212 001 27.5 004 39 0.00
7 F 97.0 23.1 217.9 15729 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




EEEREEEIC L 2EEF— s ~x— 2 (1). ¥+FF ) 37
# 3. K& (£D5).
Tab. 3. Continued.
¥R HE AR ¥ FEO WY BEO EM SR ES EHA g ak
E wWHE & X Lk B SO ¥ F S OE
Sample L W M S G WL GL MJS *W) Pj PjM Cv Sv
No. & Size SEE Mean
Plant Name HERE[FZ  Standard Deviation
A Maximum
%/ ME Minimum
45 117 62.6 18.7 120.7 802.2 30.1 0.29 049 18.89 0.65 128.0 1.06 309 1.02
A4 3 119 39 262 3395 7.2 002 0.12 236 002 27.5 0.08 4.0 0.01
T 106.6 33.1 225.5 2329.7 439 0.36 092 26.04 0.72 248 1.32 38 1.10
Y+ ¥ 42.6 120 77.2 370.8 4.4 0.22 0.05 12.54 055 78 0.90 20 1.00
44 247 619 11.2 1119 459.5 256 0.18 042 28.60 0.64 124.6 1.11 26.6 1.05
b s 3 16.2 3.3 30.5 225.1 7.2 003 0.12 594 005 354 0.11 3.7 0.06
A% 120.6 38.3 228.6 1383.2 434 0.32 0.83 46.33 0.76 255 1.66 37 1.37
39.0 6.5 626 1929 1.7 0.12 0.02 1525 0.16 70 0.84 17 1.00
56 213 61.2 17.4 139.8 763.1 31.6 0.28 0.51 26.25 0.70 1455 1.03 39.2 1.00
2avyv 99 27 215 2280 4.6 0.03 001 239 002 252 004 42 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 12.0 924 3664 21.2 021 040 1949 064 82 0.88 28 1.00
100 209 60.2 19.8 147.1 773.6 264 0.34 044 28.58 0.64 129.2 0.87 29.1 1.04
a9+ 153 3.1 329 2592 6.1 0.08 0.02 5.67 0.03 324 004 34 0.03
A% 116.3 30.3 285.2 2019.1 47.1 0.64 0.50 42.92 0.72 251 0.98 41 1.20
362 13.7 98.1 3946 16.8 0.20 0.38 17.89 0.55 78 0.76 20 1.00
92 248 57.9 21.4 138.1 902.7 284 0.38 049 2147 0.71 139.1 1.00 41.0 1.00
& d 114 2.7 244 2662 52 0.06 002 223 0.02 28.0 004 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 1.04
36.3 154 924 4810 179 0.25 020 16.28 065 75 0.81 31 1.00
74 120 56.8 199 1344 7914 274 035 049 2346 0.68 167.3 1.24 38.7 1.01
V=Rt 99 34 226 2605 33 004 005 1.89 0.02 304 0.05 4.6 0.00
82.7 32.4 191.6 1684.3 324 048 0.54 27.36 0.73 254 142 53 1.03
38.4 133 94.6 4124 20.6 027 026 19.35 0.61 110 .11 27 1.00
67 161 52.9 26.8 138.0 994.3 252 0.51 047 19.68 0.68 131.2 0.94 364 1.02
YINF Y R 120 46 282 3515 54 0.07 001 204 003 29.1 0.04 3.8 0.01
¥+ F 83.0 38.4 208.8 19339 37.8 0.73 0.52 25.35 0.76 200 1.05 50 1.06
30.5 17.2 89.1 4842 150 0.36 043 1546 0.62 82 0.82 27 1.00
62 247 52.4 22.7 118.3 984.7 26.3 0.43 0.50 14.83 0.79 128.7 1.08 42.5 1.00
A4 X3l 10.7 4.8 245 403.8 60 0.06 0.09 146 0.03 29.9 0.05 49 0.00
Y+ F 82.1 37.7 1909 2367.4 40.6 1.02 1.04 20.00 0.86 223 1.30 55 1.01
31.7 143 739 391.2 1.6 030 0.03 11.25 034 77 096 30 1.00
84 248 52.0 11.0 115.5 390.7 239 0.21 0.46 34.88 0.67 160.5 1.38 32.1 1.03
o [ "¢ 83 1.8 183 113.8 34 002 002 3.05 0.03 28.3 0.05 3.7 0.02
Y+ ¥ 73.5 16.0 162.0 7369 299 0.33 0.51 44.31 0.75 236 1.50 43 1.19
328 6.7 734 177.4 13.7 0.15 0.30 27.38 0.53 97 1.18 23 1.00
60 203 51.7 22.0 128.5 8279 247 0.43 0.47 20.32 0.71 152.7 1.18 42.6 1.01
79%FF 88 3.1 194 2296 38 006 001 172 0.02 264 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
30.5 144 78.1 3535 147 0.33 0.41 16.54 0.66 88 098 32 1.00




38 EHLK « BIFFIE

%3 Hix (xoe6).
Tab. 3. Continued.

R OEE AP 3 EO RE BEO M HEE TES TES O akg
E O mHE & * L B S ¥ F A I
Sample L W M S G WL GL MYS *W) Pj PjM Cv Sv
No. & Size S il Mean
Plant Name E#E{EZ  Standard Deviation
o] Maximum
/Ml Minimum
36 246 479 129 97.0 4163 22.6 0.27 047 2290 0.66 146.8 1.51 345 1.01
gvav 7.7 1.4 158 947 3.6 004 003 4.01 0.02 258 0.09 3.8 0.00
Y+ F 70.7 17.3 1444 7340 30.5 0.44 0.57 36.55 0.72 219 191 44 1.04
29.3 8.7 60.7 2241 11.6 0.14 0.27 12.26 0.61 93 1.32 23 1.00
85 194 46.5 249 1250 766.9 200 0.54 043 20.64 0.65 161.6 1.28 342 1.03
SGA 9.0 3.1 199 1944 3.7 0.08 0.01 199 0.02 29.1 0.05 3.5 0.01
Y+ ¥ 73.4 31.6 184.1 1286.5 30.1 0.69 0.46 2828 0.73 251 145 44 1.06
279 17.1 77.4 3458 125 0.27 0.36 16.86 0.59 95 1.11 24 1.00
99 200 449 11.2 101.0 350.5 20.7 0.25 046 29.55 0.68 142.0 1.40 36.1 1.01
av) 6.7 1.4 145 86.6 32 0.02 0.01 228 0.02 226 006 39 0.01
Y+ F 63.1 15.1 1399 598.5 29.0 0.44 0.50 35.15 0.77 203 1.56 46 1.09
28.8 6.4 657 134.1 14.0 0.21 0.42 19.09 0.60 82 1.24 28 1.00
63 248 42.1 16.1 1034 5404 21.2 0.38 0.50 20.31 0.77 111.7 1.07 384 1.00
AT 8.1 24 19.6 1970 4.0 003 000 1.32 0.02 24.6 0.05 40 0.01
a) 73.8 25.2 180.1 1511.5 359 0.52 0.54 26.44 0.82 205 1.23 49 1.17
¥+ ¥ 288 114 729 268.1 144 0.28 047 17.18 0.70 71 092 28 1.00
46 248 389 .7.8 80.8 217.5 19.6 0.20 0.50 30.44 0.70 1150 1.42 30.8 1.01

S. elaeagnos 75 1.0 156 597 35 0.04 0.04 548 0.02 246 0.09 3.1 0.01
79.5 11.0 163.4 592.8 304 0.31 0.64 50.19 0.77 248 1.85 40 1.06
263 55 543 1225 124 0.12 0.23 18.61 0.64 75 1.19 22 1.00

38 248 30.5 20.6 71.6 4453 169 0.68 0.55 11.71 0.69 110.8 1.54 37.7 1.01
RGN 45 26 104 1178 2.6 005 0.02 1.05 0.01 17.2 0.10 3.7 0.00
YE 434 29.1 1009 8619 253 0.86 0.61 15.34 0.74 171 192 48 1.03

219 154 504 2492 122 0.54 047 7.83 0.64 73 123 28 1.00
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