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Table 1. Geographical and ecological data of collected species locations of Smilax
excelsa populations in Mazandaran Province

Code Species Location Heightm Longitude Latitude

CAl;  Smilax Nowshahr, Kheyroudkenar 150 513503 36 36 09
excelsa Jungle

CAl,  Smilax Nowshahr, Kheyroudkenar 250 513507 36 3559
excelsa Jungle

CAl;  Smilax Nowshahr- Kojur- Firuzabad 400 512037 36 28 57
excelsa

CAl;  Smilax Nowshahr Airport 20 512718 364001
excelsa

CAls  Smilax Nowshahr, Kojur, Firuzabad 670 512528 36 28 10
excelsa Road

CAlg  Smilax Nowshahr, Kojur- Hasanabad 570 5124 43 362831
excelsa

CAl;  Smilax Amol, Haraz Road to Tehran, 250 522109 36 22 06
excelsa after Police station

CAlg  Smilax Amol-Haraz Road 200 522050 36 28 31
excelsa

CAlg  Smilax Tonekabon, Dohezar Road 500 50 49 58 36 39 25
excelsa

CAly  Smilax Chalous- Namakabroud- 30 511857 363949
excelsa Mesedeh village

CAl;;  Smilax Ramsar- Janatrudbar Road 670 50 36 31 365210
excelsa

CAl;,  Smilax Ramsar- Janatrudbar to Churte 750 50 36 18 365203
excelsa Road

CAly;z;  Smilax Ghaemshahr, Nezami Road 380 52 5503 361312
excelsa

CAl;;  Smilax Royan to Glandrood 400 5154 49 36 28 36
excelsa

CAl;s  Smilax Sari, Sari to Dodangeh Road 400 531309 36 1525
excelsa

CAlys  Smilax Galugah 400 53 24 37 36 37 47
excelsa

CAl;;  Smilax Neka 350 531708 363816
excelsa

CAI: Azin Izadkhah Collection number
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Table 2. Morphometry characters of studied populations of Smilax excelsa in
Mazandaran Province.

Characters Abbreviations
Habit form H
Rhizome: Presence R
Plant trichom PTr
Branch thorn BT
Stem shape SS
Stem color SC
Stem thorn ST
Thorn shape TSh
Stem trichom STr
Stem height SH
Stem diameter SD
Phyllotaxy P
Stipule shape StSh
Stipule length max StLM
Stipule width max StWM
Stipule length max / Stipule width max StLM / StWM
Petiole length PL
Petiole diameter PD
Petiole shape PS
Petiole trichom PtTr
Leaf shape LSh
Leaf base LB
Leaf margin LM
Leaf tip LTi
Main vein shap MVS

Secondary vein shap SVS
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Characters Abbreviations
Leaf length max LLM
Leaf width max LWM
Leaf length max/Leaf width max LLM/LWM
Leaf adaxial color LAdC
Leaf abaxial color LAbC
Leaf adaxial trichom LAdAT
Leaf abaxial trichom LAbT
Inflorescent type IT
Inflorescent length max ILM
Flower number in inflorescent FNI
Flower length max FLM
Flower color FCI
Inflorescent peduncle length IPL
Peduncle length PLe
Peduncle color PC
Peduncle shape PSh
Tepal color TC
Tepal length max TLM
Tepal width max TWM
Tepal length max/Tepal width max TLM/TWM
Tepal trichom TTr
Sepal shape SSh
Sepal length max SLM
Sepal width max SWM
Sepal length max / Sepal width max SLM / SWM
Petal shape PSh
Petal length max PLM
Petal width max PWM
Petal length max / Petal width max PLM /PWM
Stamen length max StLM
Stamen type StT
Stamen shape StS
Stamen axle connection SAC
Pistil Total Length PiTL
Ovary position OP
Style shape StSh
Stigma shape StiSh
Berry shape BSh
Berry color BCI
Berry length max BLM
Berry width max BWM
Berry length max/ Berry width max BLM/BWM
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Table 3. Qualitative characters of stem and leaves of Smilax excelsa populations in
Mazandaran Province.

Code H R PTr BT SS SC ST TsSh STr P

CAl;  climbing  Absent  Absent Present simple  green Present simple  Absent  Altemate

CAl,  climbing  Absent  Absent Present simple  green Present simple  Absent  Altemate

CAl;  climbing  Absent  Absent Present simple  green Present simple  Absent  Altemate

CAl;  climbing  Absent  Absent Present simple  green Present simple  Absent  Altemate

CAl;  climbing  Absent  Absent Present  simple  green Present simple  Absent  Altemate

CAl;  climbing  Absent  Absent Present  simple  green Present simple  Absent  Altemate

CAL,  climbing  Absent  Absent Present  simple  green Present simple  Absent  Altemate

CAl;  climbing  Absent  Absent Present  simple  green Present simple  Absent  Altemate

CAly  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAlp  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAly  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAlp  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAl;  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAl;  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAls  climbing  Absent  Absent Present  simple  green Present simple  Absent altemate

CAlg  climbing  Absent  Absent Present simple  green Present simple  Absent altemate

CAl;  climbing  Absent  Absent Present simple  green Present simple  Absent altemate
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Code StsSh PS PtTr LSh LB LM LTi
CAIll spiral simple Absent ovate cordate Entire  Acute
CAI2 spiral simple Absent ovate cordate Entire  Acute
CAI3 spiral simple Absent ovate cordate Entire  Acute
CAl4 spiral simple Absent ovate cordate Entire  Acute
CAI5 spiral simple Absent ovate cordate Entire  Acute
CAI6 spiral simple Absent ovate cordate Entire  Acute
CAI7 spiral simple Absent ovate cordate Entire  Acute
CAI8 spiral simple Absent ovate cordate Entire  Acute
CAI9 spiral simple Absent cordate cordate Entire  Acute
CAI10 spiral simple Absent cordate cordate Entire  Acute
CAIl1l spiral simple Absent cordate Attenuate  Entire  Acute
CAI12 spiral simple Absent cordate Attenuate  Entire  Acute
CAI13 spiral simple Absent cordate Attenuate  Entire  Acute
CAIl4 spiral simple Absent cordate Attenuate  Entire  Acute
CAI15 spiral simple Absent cordate Attenuate  Entire  Acute
CAIl6 spiral simple Absent arrow-head Attenuate wavy Acute
CAILl7 spiral simple Absent arrow-head Attenuate wavy Acute
aolol-Y Jgu
Code MVS SVS LAdC LAbC LAdT LAbT
CAIl arc branched Dark green Light green Absent Absent
CAI2 arc branched Dark green Light green Absent Absent
CAI3 arc branched Dark green Light green Absent Absent
CAl4 arc branched Dark green Light green Absent Absent
CAI5 arc branched Dark green Light green Absent Absent
CAIl6 arc branched Dark green Light green Absent Absent
CAI7 arc branched green Light green Absent Absent
CAI8 arc branched green Light green Absent Absent
CAI9 arc branched green green Absent Absent
CAI10 arc branched green green Absent Absent
CAIll1 arc branched green green Absent Absent
CAI12 arc branched green green Absent Absent
CAI13 arc branched green green Absent Absent
CAl14 arc branched green green Absent Absent
CAI15 arc branched green green Absent Absent
CAI16 arc branched green green Absent Absent

CAI17 arc branched green green Absent Absent
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Table 4. Qualitative characters of flowers and seeds of Smilax excelsa populations
in Mazandaran Province.

Code IT PC PSh TT TClI TTr FCI SSh
CAl;  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
CAl,  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
CAl;  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
Ligh B Ligh Ligh N
CAl,  umbellate Ight cylindrical otiom ight Absent ight °
green stuck green green teeth
CAls;  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
CAlg  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
Ligh B Ligh Ligh N
CAl;  umbellate Ight cylindrical otiom ight Absent Ight 0
green stuck green green teeth
Light S Bottom Light Light No
CAlg  umbellate '9 cylindrical g Absent '9
green stuck green green teeth
Light N Bottom Light Light No
CAlg  umbellate g cylindrical g Absent g
green stuck green green teeth
Light Bott Light Light N
CAly,  umbellate '9 cylindrical ottom g Absent '9 °
green stuck green green teeth
CAly;  umbellate Light cylindrical Bottom Light Absent Light No
green stuck green green teeth
Light N Bottom Light Light No
CAl;,  umbellate g cylindrical g Absent g
green stuck green green teeth
Light Bott Light Light N
CAl;;  umbellate '9 cylindrical ottom g Absent '9 °
green stuck green green teeth
Light N Bottom Light Light No
CAly  umbellate g cylindrical g Absent g
green stuck green green teeth
Ligh B Ligh Ligh N
CAl;s  umbellate ight cylindrical ottom ight Absent ight 0
green stuck green green teeth
Light Bott Light Light N
CAl;s  umbellate '9 cylindrical ottom g Absent '9 °
green stuck green green teeth
Light N Bottom Light Light No
CAly;  umbellate 9 cylindrical 9 Absent 9

green stuck green green teeth
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Code PeSh StT SAC OoP StSh StiSh BS BCI
. Bottom Above Three
CAl;  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAl, Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAl;  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAl, Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAls  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAlg  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAl;  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAlg  Elliptic  Free atrophy round red
stuck petal part
. Bottom Above Three
CAlg  Elliptic  Free atrophy round red
stuck petal part
CAl, . Bottom Above Three
Elliptic  Free atrophy round red
0 stuck petal part
CAl, . Bottom Above Three
Elliptic  Free atrophy round red
1 stuck petal part
CAl, o Bottom Above Three
Elliptic ~ Free atrophy round red
2 stuck petal part
CAl; L Bottom Above Three
Elliptic ~ Free atrophy round red
3 stuck petal part
CAl; L. Bottom Above Three
Elliptic  Free atrophy round red
4 stuck petal part
CAl, . Bottom Above Three
Elliptic ~ Free atrophy round red
5 stuck petal part
CAl, . Bottom Above Three
Elliptic ~ Free atrophy round red
6 stuck petal part
CAl; L Bottom Above Three
Elliptic ~ Free atrophy round red

7 stuck petal part
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Table 5. Quantitative characters of stem and leaves of Smilax excelsa populations in
Mazandaran Province (mm).

StLM

Code» SH SD StLM  StwM ISWM PL PD LLM LWM LLM/LWM
CAl Above 10 meter 3 130 4 32 14 11 65 55 12
CAl, Above 10 meter 3 100 2 50 14 11 65 55 12
CAl; Above 10 meter 2 110 2 55 15 11 9 85 105
CAl, Above 10 meter 2 70 15 46 15 11 95 9 105
CAl; Above 10 meter 35 56 1 56 1 12 7 6 116
CAls Above 10 meter 35 61 1 61 1 12 7 6 1.16
CAlL Above 10 meter 35 80 2 40 1 14 9 8 112
CAlg Above 10 meter 35 120 1 120 1 14 9 8 112
CAly Above 10 meter 25 50 1 24 12 6.5 55 12
CAlyp Above 10 meter 25 45 1 45 09 16 7 65 1.07
CAl;; Above 10 meter 25 40 1 40 15 15 8 8 1
CAlp, Above 10 meter 2 40 1 15 15 6 5.7 1.05
CAli Above 10 meter 15 100 1 100 102 106 6.5 5.7 114
CAly Above 10 meter 2 0 15 60 14 12 7 6.5 107
CAlss Above 10 meter 15 80 0.7 114 12 14 9 7 128
CAlg Above 10 meter 1 21 0.3 70 12 12 48 35 134
CAl;; Above 10 meter 1 30 05 60 12 1 75 55 13

SBCare 53 axlllan 950 0gr0 9 5 (ooF Wlao ganlllas il Jol> glrodls -7 Jguar
(o oo G ) o]y 3le Ll o SMilax excelsa
Table 6. Quantitative characters of flowers and seeds of Smilax excelsa
populations in Mazandaran Province (mm).

TLMm/ SLM/
Codee ILM FNI IPL PLe TLM TWM TWM FLM SLM SWM SWM
CAl, 10 3 13 7 75 11 6.8 10 75 12 6.2
CAl, 10 3 13 7 75 11 6.8 10 75 12 6.2
CAl; 13 4 12 6 75 1 7 10 8 15 53
CAl, 13 4 12 6 8 1 8 10 8 1 8
CAlg 1 5 12 65 8 1 8 10 8 1 8
CAlg 1 5 12 65 8 1 8 10 8 1 8
CAl, 12 5 11 55 75 12 6.2 95 8 15 53
CAlg 12 5 11 55 75 12 6.2 95 8 15 53
CAly 14 4 11 51 75 12 6.2 95 8 15 53
CAlp, 12 5 12 52 75 12 6.2 95 85 15 56
CAl, 14 4 11 5 7 11 64 9 9 2 45
CAl, 14 4 11 52 7 1 7 9 9 2 45
CAlz 15 6 5 75 8 1 8 9 7 11 64
CAl,, 15 6 15 73 8.2 1 82 10 6.5 1 6.5
CAls 17 7 6 72 85 12 7 10 6.7 1 6.7
CAl; 16 7 7 75 9 1 9 10 7 1 7
CAl; 17 7 17 8 9 1 9 10 75 1 7
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Code» PLM PWM g\l;vl\:/: StLtM PIiTL BLM BWM BLM/BWM
CAl 6 0.6 10 0.5 4 4 4 1
CAl, 6 0.6 10 0.5 4 4 4 1
CAlg 6 0.6 10 0.5 4 5 5 1
CAl, 7 0.7 10 0.6 4.1 5 5 1
CAl; 7 0.7 10 0.6 4.1 3 2 15
CAlg 7 0.7 10 0.6 4.1 3 2 15
CAl; 55 0.6 9 0.4 4.5 5 5 1
CAlg 5.5 0.6 9 0.4 4.5 5 5 1
CAlg 5.5 0.6 9 0.5 5 5 5 1
CAly 5.5 0.6 9 0.5 5 5 5 1
CAly 6 0.7 8.5 0.6 5 5 5 1
CAly, 6 0.7 8.5 0.6 5 5 5 1
CAly 6 0.8 7.5 0.6 5 6 6 1
CAly 6 0.9 6.6 0.5 5.1 6 6 1
CAlj5 6.5 1 6.5 0.7 5.1 7 7 1
CAlyg 7.5 1 7.5 0.8 5.1 5 4 1.25

CAly 75 1 7.5 0.8 51 5 4 1.25
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Figure 1. Leaf images of Smilax excelsa populations in Mazandaran Province.
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Table 7. Leaf diversity results of studied populations in Mazandaran Province.

Leaf Shape

Cordate in Tonekabon, Dohezar Road;
Chalous- Namakabroud- Mesedeh village;
Arrowhead in Galugah and Neka Ramsar- Janatrudbar Road; Ramsar-

populations. Janatrudbar to Churte Road; Ghaemshahr,
Nezami Road; Royan and Sari, Sari to
Dodangeh Road populations.
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Leaf Shape

Ovate in Nowshahr, Kheyroudkenar Jungle; Nowshahr- Kojur- Firuzabad; Nowshahr
Airport; Kojur, Firuzabad Road; Kojur- Hasanabad; Amol, Haraz Road to Tehran, after
Highway Police and Haraz Road populations.

Leaf Base

Attenuate in Ramsar- Janatrudbar Road;
Ramsar- Janatrudbar to Churte Road;
Ghaemshahr, Nezami Road; Royan; Sari,
Sari to Dodangeh Road; Galugah and
Neka populations.

Cordate in Nowshahr, Kheyroudkenar Jungle;
Nowshahr-  Kojur-  Firuzabad; Nowshahr
Airport; Kojur, Firuzabad Road; Kojur-
Hasanabad; Amol, Haraz Road to Tehran, after
Highway Police; Haraz Road; Tonekabon,
Dohezar Road and Chalous- Namakabroud-
Mesedeh village populations.

Leaf Margin

Wavy in Galugah and Neka populations.
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Figure 2. Scree Plot of morphological data of Smilax excelsa populations in
Mazandaran Province.
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Figure 3. Dendrogram of PCA analysis of morphometry data of Smilax excelsa
populations in Mazandaran Province.

SBCarez (5 ykogd )0 sWools gl PCA 5IUT 51 Juol> slaailin 51 < p (uilylg Hladio A Jgor
.oly3ke buwl 4o Smilax excelsa afliwe o540
Table 8. Components total variance of PCA analysis of morphometry data of
Smilax excelsa populations in Mazandaran Province.

Total Variance Explained

- Extraction Sums of Squared Rotation Sums of Squared
- Initial Eigenvalues . .
S Loadings Loadings
c
S % of Cumul % of ]
S %of Cumulat . . ) Cumulati
8 Total . . Total Vari ative Total Varian
Variance ive% ve%
ance % ce
1 12031 30077 30077 12031 o077 30077 9938 24845 24845
2 6443 16108 46186 643 16108 46186 6723 16808 41653
3 5344 13359 59545 5344 13359 59545 4044 10110 51763
4 3631 9078 68623 3631 9078 68623 3523 8807 60570
5 314 7760 76383 314 7760 76333 3212 8031 68601
6 2548 6.369 82753 2548 6.369 82753 293 733%6 75937
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Total Variance Explained

- Extraction Sums of Squared Rotation Sums of Squared
- Initial Eigenvalues . .
S Loadings Loadings
§. %of Cumul %of .
IS % of Cumulat . . . Cumulati
8 Total Variance e Total Vari ative Total Varian %
ance % ce
7 1990 4974 81721 1990 4974 87727 2745 6863 82800
8 1382 3455 91182 1382 3455 91182 2452 6130 88930
9 1141 2852 4034 1141 2852 94034 2042 5104 94034
10 736 1840 95874
11 582 1455 97329
12 548 1371 9869
13 240 600 99300
14 09 249 99548
15 058 146 9964
16 042 104 9798
17 037 091 99839
18 021 052 991
19 014 034 9975
20 004 011 99986
21 003 008 99994
22 001 004 9999
23 001 001 9999
24 000 000 100000
25 9031E5 000 100000
26 25245 6.309E5 100000
27 3525E6 8812E-6 100000
28 1790E-7 4470E7 100000
29 8026E-16 2007E-15 100000
30 7816E-16 1954E-15 100000
3 5508E-16 1377E-15 100000
32 2543E-16 6.358E-16 100000
3 8593E-17 2148E-16 100000
K7 0063E-18 2266E-17 100000
35 -2074E-16 5186E-16 100000
36 -2300E-16 5751E-16 100000
37 -3621E-16 D061E-16 100000
38 6.376E-16 154615 100000
39 -1070E-15 2675615 100000
40 1221E15 B063E15 100000

Extraction Method: Principal Component Analysis.
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Table 9. Components of PCA analysis of morphometry data of Smilax
excelsa populations in Mazandaran Province.

Rotated Component Matrix®

Rotated Component Matrix®
Component
1 2 3 4 5 6 7 8 9
Leaf length max 953 -259
Leaf width max 916 -329 126 -106
Leaf shape 903 -245 -184 152 168 -121
Petiole length 8% 227 215 248 126
Pistil Total 89%5 -104 -175 A77 229 213
Length
Stipule  length 892 -128 108 152 222 -251
max
Stipule  width 832 304 385 106 -148
max
Stem diameter -779 259 186 392 279 166
Petiole diameter 717 -104 -403 -196 -316 269 -156
Leaf adaxial 593 -107 -130 -315 -253 554 239 -227
color
Leaf abaxial 502 443 107 -193 324
color
Leaf base -179 961 137
Leaf margin 239 869 142 -268 -178
Berry width max -457 856 109 103 120
Bery length max -457 856 109 103 120
Inflorescent -470 632 171 252 381 240 219 130
length max
Stipule  lengh 253 626 238 568 227
max/Stipule
width max
Stamen  length 434 607 -413 -187 150 121 158 21 -229
max
Leaf length -104 -905 -152
max/Leaf width
max
Flower  number -267 163 824 -133 221 219 175
in inflorescent
Peduncle length 204 736 106 400 220 256
Beny  length -316 227 832 142 -203 123 77
max/ Berry width
max
Tepal width max -195 164 -118 787 -221 190 -116 -281
Tepal length max -358 -234 726 -362 -287 -188
Inflorescent 156 402 -292 658 -154 -229 -180 -344

peduncle length
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Rotated Component Matrix*
Component

1 2 3 4 5 6 7 8 9
Flower  length 153 153 -110 917 150
max
Petal length max 1838 -179 174 -101 876 150 194 -171
Sepal length max 159 367 830 234 249
Petal width max 284 222 786 257 -253
Sepal width max -336 183 155 326 787 -288
Tepal length -434 142 -327 198 609 -143 302
max/ Tepal width
max
Petal length max 279 -277 251 862 -101
/ Petal width max
Sepal length max -104 -318 129 -282 822
/ Sepal width
max

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 27 iterations.
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Abstract

Introduction: Smilax genus are climbing and dioecious plants which are growing in
north of Iran and they have too variation of morphological characters. Material &
Methods: In this study, morphological characters of vegetative and generative organs of
17 population of Smilax excelsa from Mazandaran province are studied for the purpose
of distinguishing significant characters that effective in segregation of populations. The
results were analyzed by SPSS (Ver. 16) software and dendrogram constructed using
within group method. In this study there was only Smilax excelsa in Mazandaran
province. Results & discussion: The results have shown that characteristics such as
Stem diameter, Stipule length and width max, Stipule length max/Stipule width max,
Leaf shape, Leaf length and width max, Leaf length max/Leaf width max, Peduncle
length, Inflorescent length max, Inflorescent peduncle length, Flower number in
inflorescent and Berry length and width max are effective in taxonomic segregation of
populations. Conclusion: The present results showed that there is leaf diversity among
the studied populations and characters like Leaf shape, Leaf length and width max, Leaf

length max/Leaf width max are variable between populations.

Keywords: Smilax excelsa, Leaf variation, Morphology, Mazandaran.
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