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Abstract

The members of the Characeae family are also known as
stonewort and usually inhabit submerged conditions in
slow running and standing water. They have long axes
and whorls of leaf-like structures at the nodes.
Systematic sampling was undertaken during July to
September of 2008 with collection in Markazi Province
(Iran). Eighteen populations were collected for five
species from 16 sites. Morphometric studies were
performed on populations of four Chara species of the
section Chara: Chara vulgaris L., C. gymnophylla
A. Br.,, C. Contraria A. Br. ex Kutz. and C. kirghisorum
Less. And, in addition, Nitella hyalina (D.C.);
C.A. Agardh belongs to the section Decandollea in the
genus Nitella as an outgroup. This was done with the
aim of finding inter-specific relationships and the
clustering showed the distinctness of the species.
Principal Coordinate analysis identified the same species
in the separate groups. Morphological characteristics
were also identified.

Keywords: Chara, Nitella, Cluster analysis, PCO
analysis, Numerical taxonomy, Markazi Province.
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Gollerbach
Name of the Wood 1962, |~ Wood 1965 | ) o) 1967 & Han & Li |y use (1997)
o Wood & Imahori microspecies (it Krassavina 1994 (i)
1965 appendix 1983 (China) P
(Russia)
Chara Chara V”lg‘,"” Chara Chara Chara' Chara' Chara
. var. vulgaris f. . . contraria contraria .
contraria traria (ABr contraria contraria A Braun ex A Braun ex contraria
A.Braun ex contrars . A.Braun ex A.Braun ex - . . A.Braun ex
Kutzing 1845 | X XWZAND RD. |- o 1845 | Kutzing 1845 Kutzing Kutzing 1845 1 0 ing 1845
Wood 1962 1845 var. contraria
Chara Chara vulgaris Chara Chara
gymnophylla var. Chara vulearis subs mnophvila Chara
(A.Braun) A. gymnophylla squamosa S P- g)(}A Br’; ):1) ot gymnophylla
Braun 1835 (A.Br)RD. Desfontaines Squamosa -orau (A.Braun) A.
(Desfontaines) A. Braun
var. Wood 1962 f. 1800 Braun 1835
Zaneveld 1940 1835
gymnophylla gymnophylla
Chara Chara vulgaris
gymnophylla var. Chara Chara
(A.Braun) A. gymnophylla Chara gymnophylla mnophvila
Braun 1835 (A.Br.) RD.W. rohlenae not (A.Braun) not i{ Braﬁnf A
var. rohlenae f. rohlenae Vilhelm 1913 A. Braun B;a N 1835.
(Vilhelm) (Vilhelm) R.D. 1835 "
Ahmadi 2010 Wood 1962
Chara vulgaris Chara
Chara var. kirghisorum Chara kirghisorum
kirghisorum f. kirghisorum kirghisorum not Lessing not not
Lessing 1835 (Lessing) R.D. Lessing 1835 1835 em.
Wood 1962 Hollerbach
Chara vulgaris C.vulgaris L. Cha}ja
. vulgaris L.
L. 1753 var. var. vulgaris f. Chara
. . . 1753 var. Chara
longibracteata longibracteata longibracteata Chara . .
. Lo . . longibracteata vulgaris f.
(Kiitzing) J. (Kiitzing in Kiitzing in not vulgaris L (Kiitzing) J loneibracteata
Groves & Reichenbach) H. Reichenbach 1753. Grovesg &' Kii(%zin 1832
Bullock- &1. Groves 1832 Bulloe, &
Webster 1924 1880 Webster 1924
Chara vulgaris C.vulgarzs'L. Chara Cha}ja Chara Cha}ja Chara
var. vulgaris f. . vulgaris L. . vulgaris L. .
L.1753. . vulgaris L. vulgaris L. vulgaris L. {.
. vulgaris pro 1753. pro 1753. .
var. vulgaris 1753 1753. . vulgaris
parte parte var. vulgaris
Nitella hyalina . . Nitella Nitella hyalina Nitella W At Nitella hyalina
Nitella hyalina . . (De Candolle)
(De Candolle) hyalina (De (De Candolle) hyalina (De (De Candolle)
(De Candolle) C. C. Agardh
C. Agardh Acardh 1824 Candolle) C. C. Agardh Candolle) C. 1824 var C. Agardh
1824 &2 Agardh 1824 1824 Agardh 1824 by l;; : 1824
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C. vulgaris var,
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C. contraria 6 J
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C. gymmophylla var. gymnopivlla 14 :I -

C. gvmnophylla var. rgymnophylla 5
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andllan 3 )50 Slad S 5 lurar )3 ) Slio S35 1 b Jole 4 425 51 ol PCA pslia =t oo

Component Matrix

Component
1 2 3 4 5 6 7

bract cell= oogonium -.007 494 -.006 -.574 -.327 (1.914E-02 -.492
bract cell 2 times larger  16.477E-02 -.141 -.007 -.362 -.342 .164 779
bract cell 3 or more of

oogonium .339 -.222 734 329 341 -.032 -.029
Gametang in cort seg. .507 -.410 -.524 -.475 129 |4.528E-02 -.025
Gametang in uncort seg. -.039 .648 410 400 -.246 391 -.008
Gamtangia in cort & ecort |6.905E-02 -.061 .346 .264 -.012 -.744 |5.119E-02
branchlet ecort -.579 471 .364 357 -131 371 -.002
branchlet1-2 seg cort .330 -274 455 -.096 .607 -.391 -.001
Branchlet 2-4 seg. cort 107 -.196 HM4.115E-02 -.677 -.585 151 -.033
branchlet most seg cort 145 -.003 -.898 .394 |1.383E-02 -.101 |3.692E-02
monoecious 119 -.966 -.049 197 -.073 |4.705E-02 -.043
dioecious -.119 .966 [4.878E-02 -.197 |7.290E-02 -.047 |4.321E-02
axial cortex absent -.964 -.203 -.012 -.008 .162 |3.068E-02 |8.603E-03
axial cortex2 .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009
axial tylacan 6.383E-02 .542 -784 .246 |5.363E-02 -118 |5.777E-02
aulacanth 416 -423 562 -.496 -.015 -.151 |5.128E-03
isostich 3.285E-02 |7.259E-02 .300 548 -.228 475 -121
spines=axes -.119 .966 [4.878E-02 -.197 |7.290E-02 -.047 |4.321E-02
spines<<axes 794 -.560 -.027 151 -173 |1.201E-02 -.038
spines absent -.794 560 [2.663E-02 -.151 173 -.012 |3.802E-02
spines single .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009
stipulodes 2 rows .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009
stipulodes short .964 .203 [1.249E-02 |8.424E-03 -.162 -.031 -.009
end seg ecort long 546 1193 .358 113 .153 -.024 441
Num of cell in end seg .200 -.114 1129 -.134 .620 .262 -.051
end seg length 119 -.966 -.049 197 -.073 |4.705E-02 -.043
branchlet length 794 -.560 -.027 151 -173 |1.201E-02 -.038
internode length .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009

osterior bract cells

zeveloped -119 .966 [4.878E-02 -.197 |7.290E-02 -.047 |4.321E-02
ggzg{” bract cells 964 203 [1.249E-02 |8.424E-03 -162 -.031 -.009
antheridia wide .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009
oogonium wide .964 .203 (1.249E-02 [8.424E-03 -.162 -.031 -.009
oogonium L. 742 -.001 -.128 |5.441E-04 544 219 |3.433E-02
membrane granulate .363 -.385 224 -.765 A1 124 -.053
g’;"ri:ubl;‘ge minutly 7.781E-02 |6.992E-03 595 688 -299 -.043 -.003
;"lﬁglﬁ’a'f”e roughened 145 -003 -898 394 |1.383E-02 101 |3.692E-02
membrane roughl

elavated any -119 .966 [4.878E-02 -.197 |7.290E-02 -.047 |4.321E-02
membrane reticulate -.964 -.203 -.012 -.008 .162 |3.068E-02 |8.603E-03
LPA .763 -.006 137 -127 502 .199 -.035
LED 742 -.001 -.128 |5.441E-04 544 219 |3.433E-02
ISI .605 432 =172 234 357 .328 -.081
Fossa breath 277 483 [6.006E-02 .196 .303 -.509 -.103
Number of Striae 742 -.001 -.128 |5.441E-04 544 219 |3.433E-02
dactyles 2 celled -.964 -.203 -.012 -.008 .162 |3.068E-02 |8.603E-03
dactyles elongated -.964 -.203 -.012 -.008 .162 |3.068E-02 |8.603E-03
coronula 5, 10 celled -.964 -.203 -.012 -.008 .162 |3.068E-02 |8.603E-03

Extraction Method: Principal Component Analysis.
a. 7 components extracted.
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