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1 6.464 20.851 20.851 6.464 20.851 20.851 5.631 18.166 18.166
2 5.416 17.472 38.324 5.416 17.472 38.324 5.346 17.246 35.411
3 4418 14.252 52.575 4418 14.252 52.575 3.909 12.609 48.020
4 3.042 9.813 62.388 3.042 9.813 62.388 3.195 10.305 58.325
5 2.183 7.042 69.430 2.183 7.042 69.430 2.454 7917 66.242
6 1.805 5.823 75.252 1.805 5.823 75.252 1.969 6.351 72.593
7 1.225 3.951 79.204 1.225 3.951 79.204 1.815 5.854 78.447
8 1.060 3.420 82.623 1.060 3.420 82.623 1.295 4.176 82.623
9 918 2.962 85.586
10 714 2.302 87.887
11 .614 1.979 89.866
12 .580 1.871 91.738
13 519 1.673 93.410

o 14 431 1.391 94.801

g 15 312 1.006 95.807
@ 16 248 .801 96.608
g 17 .195 .630 97.238

< 18 185 595 97.833
19 168 541 98.375
20 145 469 98.844
21 .120 387 99.231
22 .090 289 99.520
23 .064 207 99.727
24 .045 .146 99.873
25 .030 .097 99.970
26 .007 .022 99.992
27 .002 .008 100.000
28 5.785E-16 | 1.866E-15 100.000
29 3.776E-17 | 1.218E-16 100.000
30 1.223E-17 | 3.946E-17 100.000
31 -2.556E-17 | -8.244E-17 100.000

Extraction Method: Principal Component Analysis.

Component Plot in Rotated Space
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Consolida ; Aconitum Delphinium .o obi o, 45 5 oS Slio ool n (FA) b fols 4 4520 -0 Joir
Rotated Component Matrixa

Component
1 2 3 4 5 6 7 8
[VARI .085 .166 920 184 .076 -.041 159 .048
VAR2 979 .032 -.041 .045 .101 -.074 .063 .016
[VAR3 241 765 -114 -172 .036 118 -.116 -.086
VAR4 -.043 -.061 -.139 .882 -111 -.192 -.128 -.003
[VARS -.103 -.467 257 294 -.365 .014 021 .570
VARG -.154 .663 301 147 307 .053 .146 -.196
[VAR7 .083 .006 159 .870 .025 .109 -.017 .082
[VARS .061 .009 179 .850 .168 242 121 .008
[VAR9 347 493 425 144 .186 130 224 354
[VAR10 345 -.093 .040 -.107 .699 -.012 289 117
VARII 114 351 071 117 791 -.120 .051 -.098
[VAR12 979 .032 -.041 .045 .101 -.074 .063 .016
[VAR13 -979 -.032 .041 -.045 -.101 .074 -.063 -.016
[VAR14 213 .036 -.097 -.088 .195 -.094 71 .098
[VARI1S -.054 -.049 156 363 -.038 744 -.223 179
[VAR16 118 .263 -.343 -.292 -217 -.003 -.564 .380
[VAR17 -979 -.032 .041 -.045 -.101 .074 -.063 -.016
VARI1S -215 .861 -.167 -.062 -.038 -133 .009 131
[VAR19 -234 792 .007 -.185 -233 -.058 .049 -.023
VAR20 -374 -.042 767 -.148 -.284 -.037 -.146 .142
VAR21 .670 .016 -.200 -.140 -419 159 -.244 -.106
[VAR22 180 -.390 -.174 -.069 -.336 -.366 158 -478
VAR23 .290 751 .107 .031 397 .078 -.165 .018
[VAR24 .160 -.060 -443 409 .100 480 .193 .044
VAR2S5 011 796 -.005 204 -.061 .080 248 .158
[VAR26 310 .038 142 184 411 177 273 488
[VAR27 012 A77 -.506 347 .024 -214 -.388 .075
[VAR28 -221 172 -.134 -.110 -.104 .850 .043 -.041
[VAR29 325 783 257 -.024 .035 .050 -.296 -.167
[VAR30 -532 121 .803 128 .002 011 .095 .031
[VAR31 -.076 .093 -.755 -.099 -.354 .025 227 .012
Extraction Method: Principal Component Analysis.
Rotation Method: Quartimax with Kaiser Normalization.
a. Rotation converged in 8§ iterations.
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Phenetic study on Iranian Delphinium and Aconitum species
(Ranunculaceae) based on morphological characters
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Abstract

In order to Identification of Ranunculaceae, morphological information of Delphinieae
(Delphinium, Aconitum and 2 species of Consolida) was investigated to clarify
taxonomic grouping this tribe. Delphinieae contains annual and perennial herb that
similar in many anatomical and morphological traits. It was performed Morphological
studies on 49 quality and quantity characteristics. Statistical analysis was conducted by
SPSS software and cluster analysis was performed by Average linkage method. PCA
analysis was performed and the most variable character were identified. The first group
includes Aconitum species and the second main group includes Delphinium and
Consolida taxa (two species of Consolida were studied). Principle Component Analysis
Showed that most variable character include: root form, tepal form, stem striate, stem
color, bract form and anther color. Based on the phonogram obtained, the results of
numerical taxonomy studies confirm the classical classification available in most flora.
The findings of this study confirm that D. elbursense var. gymnobotrys could be have
higher taxonomic level.

Key words: Delphinieae, SPSS, Cluster analysis, PCA, Numerical taxonomy
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