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 .

)

138513781379Anderson,

1999)(Rastegare-puyani et al., 2008 and
 .

 .

.

3225

(Pitfall) .33

7

75 .

)3/33 (

(Ophisops elegans))11 (

03/3

(Tropiocolotes helenae)

(Trachylepis aurata septemtaeniata)

(Pseudocyclophis persicus)

.

(Trapelus agilis)5

(Mesalina

(watsonana6

(Ablepharus pannonicus)8

 .

(Trapelus agilis)

(Mesalina watsonana)

(Trachylepis aurata septemtaeniata)

 .

 .

(Astragalus sp.).

21540

 .

(Pseudocyclophis persicus)

(Ophisops elegans)

(Ablepharus pannonicus)

 .

1330

1

 .

(Amygdalus sp.).

32050

(Tropiocolotes helenae)

(Ablepharus pannonicus)

(Ophisops elegans) .

Acer monspessulanum,

Pistacia mutica, Amygdalus elaeagnifolia,
Amygdalus scoparia, Astragalus 

campylanthus, Ephedra pachyclada and 

Acantholimon sp..(Rechinger, 1963-2005)
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1

*
Testudines Testudinidae Testudo graeca 1

*
Testudines Geomydidae Mauremys caspica 2

*
Squamata Colubridae Platyceps rhodorachis 3

*
Squamata Colubridae Hemorrhois ravergieri 4

*
Squamata Colubridae Pseudocyclophis persicus 5

*
Squamata Colubridae Spalerosophis diadema 6

*
Squamata Colubridae Natrix tessellata 7

*
Squamata Elapidae Walterinnesia morgani 8

*
Squamata Colubridae Eirenis punctatolineata 9

*
Squamata Viperidae Echis carinatus 10

* *
Squamata Agamidae Laudakia nupta 11

*
Squamata Agamidae Trapelus agilis 12

*
Squamata Gekkonidae Cyrtopodion scabrum 13

*
Squamata Gekkonidae Hemidactylus persicus 14

*
Squamata Gekkonidae Tropiocolotes helenae 15

*
Squamata Lacertidae Mesalina watsonana 16

* *

Squamata Lacertidae Ophisops elegans 17

* *
Squamata Scincidae Trachylepis aurata 

septemtaeniata
18

*
Squamata Scincidae Ablepharus pannonicus 19

*
Squamata Varanidae Varanus griseus 20
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2
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Anderson, S. C. (1999) The lizards of Iran. 
Society for the Study and Amphibians and 
Reptiles. Oxford, Ohio, i-vii, 1-442.

Andreone, F., Glaw, F., Nussbaum, R. A., 
Raxworthy, C. J., Vences, M. and Randrianirina, 
J. E. (2003) The amphibians and reptiles of Nosy 
Be (NW Madagascar) and nearby islands: a case 
study of diversity and conservation of an insular 
fauna. Journal of Natural Hoistory. 37( 17): 2119–
2149. 
Rastegar-pouyani, N., Kami, H. G., Rajabizadeh, 
M., Anderson, S. C. and Shafiei, S. (2008) 
Annotated Checklist of Amphibians and Reptiles 
of Iran. IJAB.Vol: 4. Pp:7-30.  
Rechinger, K.H. (ed.) (1963-2005) Flora Iranica. 
Lfg. 1-176. Graz. Akademische Druck u.-
Verlagsanstalt. Graz. 

:Pseudocyclophis persicus:Trachylepis aurata septemtaeniata

:Trapelus agilis:Tropiocolotes helenae

:Mesalina watsonana:Ablepharus pannonicus

:Ophisops elegans
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Salvia spinosa L. (Lamiaceae)

*

42(Lamiaceae)Salvia spinosa L.

 .

 .

(Euclidian Distance Coefficient)SPSS V.11.5

 . .

 .Salvia spinosa

.

:LamiaceaeSalvia spinosa

L.Salvia900

56

Lamiaceae .

(Hedge, 1990)

(Albaladejo and Aparicio, 2004).

(Hedge, 1982b and Cahill and 

|Ehdaie, 2005) .

(Hedge, 1982b).

S. spinosa L.

Aethiopis Bth.Homalosphaceae

(Boissier, 1879)Grex D
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(Hedge, 1982b) .

-

(Boissier, 1879; Parsa, 

|1949 and Hedge, 1982a,b)

(Hedge, 1982b) .

Hedge)1982 (

Salvia

S. macrosiphon Boiss.S.

Reuterana Boiss.

)

 (

 .

 .S. spinosa

S. aegyptiaca L.S. doryophora

Stapf.S. distincta Grossh.

Bornmuller)1934 (

Bornm. S. spinosa var. stenosiphon

 .

S. spinosa

 .

 .

42S. spinosa

)1( .

(SUH) .

(Boissier,1879)(Parsa,

1949)(Hedge, 1982b) 

(Hedge, 1982a .

(TARI)

(IUH)

(IUTH).

) (

(Euclidian

Distance Coefficient)|

(Average Linkage Method)

(Box plot).

SPSS

V.11.5.
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1 :S. spinosa

/

S. spinosa)31SUH(-

S. spinosa)42 SUH(---

S. spinosa)4539 SUH(---

S. spinosa)47 SUH(--

S. spinosa)5152 SUH(--

S. spinosa)SUH56(--

S. spinosa)68 SUH(----

S. spinosa)71 SUH(---

S. spinosa)727397 SUH(--

S. spinosa)79 SUH(-

S. spinosa)8586 SUH(---

S. spinosa )7196 SUH(--

S. spinosa)98-99 SUH(--

S. spinosa)100 SUH (---

S. spinosa)101 SUH(---

S. spinosa )102-103105-107 SUH(---

S. spinosa)104 SUH(---

S. spinosa)110 SUH(---

S. spinosa)91033TARI(--

S. spinosa)7-18TARI(--30

S. spinosa)4-16TARI(-

S. spinosa)16306IUH(-

S. spinosa)4086IUH(-

S. spinosa)4083IUH(-

S. spinosa)4084IUH(

S. spinosa)7214IUTH(-

S. spinosa)6233IUTH(-

S. spinosa)65IUTH(-

S. spinosa)510IUTH(-

S. spinosa)10179IUTH(-

S. spinosa)11001IUTH(-

S. spinosa)899IUTH(-
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S. spinosa)4547 (

)1(.

:5/70-58

(Eglandular)

(Granular)

.

:88/3×11-41/7

-.

(Acute)

(Arachnoid).

.(Cuneate)

(Dentate)2/6-2/1.

.

:

84/3×83/8

-

 .

(Erose)

 .

:-

39-18 ×9/68-5/33)-1/29 (.

5/4-2/2

(Strigose)

 .5/8-5/6 ×2/24-

23)-21 ()32- (27-23)-22 (

15

)5/3-(5/2-2.)5/42(1/39-

5/27)-23 (

(Pilose).

 :3-2/2×5/3-9/2)-7/2 (

.

S. spinosa)395272

79 ()

2(.

:

(Tomentose)

 .

.

:8-5/3 ×5/13-5/4

(Rotundate)

(Truncate)(Obtuse)

(Tuberculate) .-

-

(Sinuate)

(Hirsute)

 .
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-

 .

 .

:

--1/37-28 ×51-

5/16 .2-5/0

 .2/11-5/7)-7 ( ×9/24-17

 .)35-(5/32-5/26)-22 (

2/4-5/246-5/32

)-5/18 ( .

:)1/3 -(5/2-1/2  ×)4-(5/3-3)-

5/1 (.

1 -S. spinosa)45 :(a(b (c (d1 (d2 (

e (f (g (h (i (j1 (j2 (
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2 -S. spinosa)39( :a (b (c1-c2 (d (e1-e2 (

f1-f2 (g1-g2 (h1-h2 (i1-i2 (j1-j2 (

k1 (k2 (.

)102107(

)3(.

:

 .

:5-5/4×7

(Cordate)

(Acuminate) .-

-

.

 .

:

 .

:29-1/28)-5/20 ( ×

5/36-36)-30 (--

.5/2-5/0

 .

5/8-2/8 ×1/24-5/22
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28-5/275/3-5/2)-1/2 (

36 .

:5/2-2/2 ×3

-

.

3 :S. spinosa)102:(a (b (c (d (e1 (e2 (

f (g (h1 (h2 (i1 (i2 (

S. spinosa(Boissier, 1879)

(Parsa, 1949)

 :

"-.

-

-

.

 .

-".

Hedge)1982(S. spinosa

:"60-30

(Villous)
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- .

 .16 ×20 .

22 .25-20

18 .7/2 ×3

".

S. spinosa

 .

.

9/68-5/16×39-18

2/11-5/6 ×9/24-17

5/32-2315

3-1/2 ×5/3-9/2)2( .

Bornmuller)1934(S.

spinosa var. stenosiphon Bornm.

.

"-

(Crenulate)

--

(Incised)

 .27

".

2 -S. spinosa

4539102Boissier (1879), 
Parsa (1949)

Hedge (1982b)

-

-

 -

-

-

--

--

)(9/68-5/3351-5/165/36-36-20

)(
27-235/32-5/2628-5/27-25-20

)(
2/24-239/24-171/24-5/22-22

)(
5/8-5/62/11-5/75/8-2/8--
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S. spinosa

 .

L.S. spinosa

S. macrosiphonS. Reuterana

S. macrosiphon

) (

S. Reuterana

 .S. spinosa

) (

(Boissier, 1879; Hedge, 1982b) .

S. spinosa

 .S.

macrosiphonS. ReuteranaS. spinosa 

:

1 -1-6-5/55/4-5/2.2/6-58/1 -5/0

....................................................................................................................................................................S. macrosiphon

1 -2-16-5/62/11-4.2/11-5/63-2/1

..................................................................................................................................................................................................2

2 -1-28-5/19.....................................................................S. Reuterana

2 -2-9/68-5/33................................................................ .S. spinosa

(Box

Plot)|

S. spinosa)4 .(
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4 -S. spinosa.LCA :

WCA :LB :WB :LCO :LFI :LST :

S. spinosa

4245

56

45528547

977973716851 .

S. spinosa

)5 .(

5 -S. spinosa
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S. spinosa

S. ReuteranaS.

macrosiphon

.S.

ReuteranaS.

spinosa) (

(Hedge, 1982b)

S. spinosaS.

macrosiphon(Hedge,

1982a)|.

S. spinosa

 .

.

-

 .

 .

 :1678 .

Albaladejo, R. G. and Aparicio, A. (2004) 
The paterns of variation in Phlomis x
composita (Lamiaceae) in Iberian Peninsula. 

Botanical Journal of the Linnaean Society 
145: 97-108.
Cahill, J. P. and Ehdaie, B. (2005) Variation 
and heritability of seed mass in chia (Salvia

hispanica L.). Genetic Resource and Crop 
Evolution 52: 201-207.
Boissier, E. (1879) Flora Orientalis. Genevae 
et Basileae. 
Bornmuller, J. (1934) Aus der Flora 
Afghanistans. Verlag Max Weg, Leipzig.  
Hedge, I. C. (1982a) Labiateae. In: Flora of 
Turkey and the East Aegean Islands (ed. 
Davis, P. H.) 400-461. Edinburgh University 
Press, Edinburgh. 
Hedge, I. C. (1982b) Labiatae. In: Flora 
Iranica (ed. Rechinger, C. H.) 403-476. 
Akademische Druk-U. Verlagsanstalt, Graz, 
Austria.
Parsa, A. (1949) Flore de l'Iran. Du Ministere 
de L'education: Museum D'histoire Naturelle 
de Tehran. 
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 .
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2-

(Margesin et al., 2001) .

 .

(Ventosa et al., 1998) .

39

Biotech-program

 .

 )Vereeland et al., 1993

and. Ventosa et al., 1998.(

pHNaCl

 .

 .

 )

 (

pH

)Vreeland et al., 1993 and Kaye et al., 2004.(

pH

.

 .

 )g/l(71

 . ) :

(51;NaCl7;MgCl26/9MgSo4 ;36/0

CaCl2 ;2;KCl06/0;NaHCo3026/0NaBr ; 

rpm130

282448

)Amoozegar et al., 2003 and Nieto et

al., 1989 .(

 .pH
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KOH4/7

)Amoozegar et al., 2003.(

)()

KOH(

)

 ()Brenner et

al., 2005 and Holt et al., 1994 .(

NaCl

) (

)Halomonas (

)Zanjirband et al., 2008 .(

277.

:

Forward ectoine primer: 5'-GGTAAYTGGGAYAGYACRC-3'

Reverse ectoine primer: 5'-GBGGHGTRAAKACRCADCC-3'

y=C or T (pyrimidine) 

H=A, C or T 

K=G or T ( keto ) 

R=A or G (purine 

B= C, G or  

D=A, G or T

DNA

 .

DNA

 .

DNA

260280

OD260/OD280

PCR)Mcpherson et al.,

2000 and Sambrook et al., 2001.(PCR

:

30×}) (60Cº72)(60Cº57)(20Cº98 {) (5Cº94

) (10Cº72)Zanjirband et al., 2008.(

)Drop plate method ( .

 .

5/0 .

 .)

 (

410

) (

4 .

5

510

 .

24

428374555

)5
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 (

 .

)2410 (

5

) .330

) (.Baron et al.,

1990 and Stachebrant et al., 1995.(

pH

pH

(Emtiazi et al.,

2005) .

)

5/05/2

)Ventosa et al., 1998(

 .pHHClKOH1

562/7897/9)Vreeland et

al., 1993 .(96

UVpH

12

12100

5=pH

100pH

 .100

pH

CFU/ml105×5 .

)BCDE

FGF (pH)562/7897/9(

 .

24-202837

 .630

(Brooks et

(al., 2001 .

pH

pH

 .A

A

pH.

88

 .

1 .

) (

)Halomonas (

)1 .(1

119

.
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1 :

-------++-H30

---+-+-++-H34

--++-+-+++H51

--++-+-+++H54

--+-++-+++H59

-+++++++++H60

+-------+-H61

-+---+-+++H62

-----+-++-H2d

---+-+-++-H46

-------++-+Ar29

-+-----++-HB1

---+---+++B1

++-----++-+MA1

+----+--+--NH1

+-++-+---+MH1

1-PCRH29, H30, H34, H46, H51, H54, H59, H60, H61, H62, 

H2d

 :L :Ladder - :)( : + (Halomonas salina ATCC 49509  )
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4

Halomonas .

55 .

37

108×061/0±108×43/1

 .

28

108×037/0±108×15/1

 .22

.

2-pH

)C°(*
)×8

10(

28
26/1048/0

15/1037/0

37
43/1061/0

951/0045/0

45
--

509/0057/0

* :×10
8

2-pH
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pH

3 .

pH

2/7

043/0±679/0 .pH

pH .

3 .

pH2/7pH = 

 .

3-

 pH 

pHOD

5
338/005/0

113/0014/0

6
597/004/0

596/0049/0

2/7
679/0043/0

722/0056/0

8
624/0038/0

682/0051/0

9
467/0029/0

570/0042/0

7/9
338/0019/0

433/0032/0

3-pH
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)Margesin et al., 2001 .(

 .

)Kaye et al., 2004 and 

Ventosa et al., 1998 .(

pH

.

.

NaCl)1/0-

5/32/0 (%.

G+C)

 (%)Cumming et al., 1995 and 

Ciulla et al., 1997 .(

)Deutch, 2002.(

ectC

 .PCR

 :

)Zanjirband et al., 2008.(

108×056/0108×34/1

108×047/0108×05/1T

(p = 0.016).

37

108×061/0±108

×43/1.

.

28

108×037/0±108×15/1

 .

.

(p<0.001) .
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 .2

45

 .

)

 (.)Holt et al.,

1994 and Brenner et al., 2005.(

Ventosa

1998

45-15)Ventosa et

al., 1998.(

45-15

4) Holt et al., 1994 

and Brenner et al., 2005.(

Hao1984Marquez1992Mota

1997Stack Brandt1995

45.

 .

.

)Ventosa et al., 1998 

and Vreeland et al., 1993.(

1

42 .

 .

5/242

 .

 .

 .

NaCl

)Katinakis et al., 1989 and 

Ventosa et al., 1998 .(

5/2NaCl

)Vreeland et al., 1993 and Ventosa et al.,

1998 .(

 .

)Lippert et

al., 1992 .(

pH

pH)7/9-5 (pH
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2/7.

pH

 .

pH

(P =0.08) .

 pH

.

pH)8-5 (

Brenner et al., 2005).(

 Brandon

2006

pH32 %

pH=5)Brandon et al., 2006.(

pH)5/9-5 ( pH

4/7-2/7)Amoozegar et al., 2003 .(

.

pH .

pH7/59

pH

170100

 .pH5/7

pH

pH

)Ventosa et al., 1998.(

Na+/H++pH .

Na+/H+

NhaANhaBNhaD .

NhaALiCl

NaCl .Na+/H+

Na+Li+

 .

pH

.NhaA5/8=pH

7=pHNhaB7=pH

5/8=pH .Na+/H+

NhaANaClpH

NhaBpH

 .

pH

)Karoda et al., 2005 .(

pH

pH

)Ventosa et al., 1998.(

pHNa+

pH .

pH10-8 .

pH
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pH

 .

pH

pH

 .pH

9-82pH

)Ventosa et al., 1998Detkova et

al., 2006 and.(

pH

pH

NhaA.

Amoozegar, M. A., Malekzadeh, F., Malik, K. 
A., Schuman, P. and Sproer, C. (2003) 
Halobacillus karajensis sp. Nov. a novel 
moderate halophile. International Journal of 
Systematic and Evolutionary Microbioogy 53: 
1059-1063.
Baron, E. J. and Finegold, S. M. (1990) Baily 
and scott's Diagnostic Microbiology. 8th ed, 
St. louis: Mosby.
Brenner, D. J, Krieg, N. R. and Staley J. T. 
(2005) Bergey's Manual of Systematic 
Bacteriology. Sec ed. Vol 2. Part B. Springer. 
Brandon, R., Litzner, T., Caton, M. and 
Schneegurt, A. (2006) Carbon substrate 
utilization, antibiotic sensitivity and 
numerical taxonomy of bacterial isolates from 

the Great salt plains of Oklahoma. Arch
Microbiol 185: 286-296. 
Brooks, G. F, Butel, J. S. and Morse, S. A. 
(2001) Jawetz, Melnick, and Adelberg's 
Medical Microbiology. 22nd ed. Appleton and 
Lange. New York.
Ciulla, R. A., Diaz, M. R., Taylor, B. F. and 
Roberts M. F. (1997) Organic osmolytes in 
aerobic bacteria from Mone Lake, an alkaline, 
moderately hypersaline environment. Applied 
and Environmental Microbiology Jan: 220-
226.
Cummings, S. P. and Gilmour, D. J. (1995) 
The effect of NaCl on the growth of 
Halomonas species: accumulation and 
utilization of compatible solutes. 
Microbiology 141:1413-1418. 
Detkova, E. N. and Boltyanskaya, V. Yu. 
(2006) Relationships between the 
osmoadaptation strategy, amine acid 
composition of bulk protein, and properties of 
certain enzymes of haloalkaliphilic bacteria. 
Microbiology 75: 259-265. 
Deutch, C. E. (2002) Characterization of a 
salt-tolerant extracellular -amylase from 
Bacillus dipsosauri.Letters in Appiedl 
Microbioogy 35: 78-84. 
Emtiazi, G, Hassanshahyan, M. and Golbang, 
N. (2005) Development of a microtitre plate 
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Aceraceae 

ESPhAcer campestre L.
ESPhAcer cappadocicum Gleditsch
ES PhAcer velutinum Boiss. var glabrescens Boiss. & Buhse

Alliaceae

IT CrAllium atroviolaceum Boiss.
IT/ES/SS CrAllium convallarioides Grossh.

ES CrAllium erubescens K.Koch
IT CrAllium ubipetrense R.M.Fritsch

Amaranthaceae

IT ThAmaranthus retroflexus L.

Apiaceae

IT He Astrodaucus orientalis Drude
IT/ES HeCarum carvi L.
IT/ES ThCaucalis platycarpos L.
IT He Chaerophyllum macropodum Boiss.
IT (En) ThCoriandrum sativum L.

IT He Eryngium bungei Boiss.

IT He Heracleum gorganicum Rech.f.
ITHePimpinella affinis Ledeb.
IT/M ThScandix stellata Banks & Soland.
IT/ESThTurgenia latifolia Hoffm.

Apocynaceae

IT/ES He Vinca herbacea Waldst. & Kit.
ZHeVinca major L.

Araceae

IT CrArum rupicola Boiss.
Asclepiadaceae

ITHe Vincetoxicum pumilum Decne.

Asteraceae

IT He Achillea biebersteinii Afanasiev
IT/ES/M He Achillea setacea Waldst. & Kit.
IT/ES/SS ThAchillea wilhelmsii K.Koch
IT ThAnthemis altissima L. var. altissima

IT/ES ThAnthemis altissima L. var. discoidea Iranshahr

IT/ES ChArctium lappa L.
IT CrArtemisia aucheri Boiss.

IT/ES/M ThArtemisia splendens Willd. 
IT/ES He Bellis perennis L.
IT ThCarthamus lanatus L.
IT ThCentaurea depressa M.Bieb.
IT CrCentaurea hyrcanica Bornm.
IT ThCentaurea iberica Trevir. ex Spreng.
IT He Centaurea virgata Lam.
IT/M He Chondrilla juncea L.
PlHe Cichorium intybus L.

ES CrCirsium arvense (L.) Scop. 
IT He Cirsium echinus (M.Bieb.) Sch.Bip.
IT/ES CrCirsium libanoticum DC.
IT (En) He Cousinia esfandiarii Rech.f. & Aellen
IT/ES He Crepis demavendi Bornm.
IT ThCrepis pulchra L.
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ZHeDahlia variabilis Desf. 
IT/ES He Echinops koelzii Rech.f.
IT/ES ThFilago vulgaris Lam.
Cosm ThInula britannica L.
IT/M CrInula oculus-christi L.

IT/ES/M ChLactuca serriola L.
IT He Leontodon asperrimus (Willd.) Endl.
IT He Onopordon acanthium L.
IT He Onopordon heteracanthum C.A.Mey.
IT He Onopordon sp.
IT/ES CrPetasites hybridus (L.) G.Gaertn., B. Mey. & Scherb.

ITHeScariola orientalis (Boiss.) Soják
IT/ESHeScorzonera laciniata L.
IT/ES/M ThSenecio vernalis Waldst. & Kit.
IT/ES/M He Silybum marianum (L.) Gaertn.
IT/M ThSonchus asper (L.) Hill
IT/ES/M ThSonchus oleraceus L.
IT He Tanacetum polycephalum Sch.Bip.
IT/ES CrTragopogon graminifolius DC.
IT/ESHe Tragopogon reticulatus Boiss. & A.Huet
IT HeTragopogon vvedenskyi Popov
ITHeTaraxacum montanum (C.A.Mey.) DC.
Cosm ThXanthium spinosum L.

Berberidaceae

ITPhBerberis integerrima Bunge
ESPhBerberis vulgaris L.

Betulaceae

ESPhAlnus subcordata C.A.Mey.
Boraginaceae

IT/ES He Anchusa Italica Retz.

IT/ES ThBuglossoides arvensis (L.) I.M.Johnst.
ITHe Echium amoenum Fisch. & C.A.Mey.
IT ThHeliotropium dissitiflorum Boiss.

IT/ESThLappula barbata Gürke 
ESCrMyosotis lithospermifolia (Willd.) Hornem.
ITHe Myosotis olympica Boiss.

IT/ESThNonea lutea (Desr.) A.DC.
ITHeOnosma microcarpum DC.

Brassicaceae

Cosm ThAlyssum desertorum Stapf.
IT/MThAlyssum hirsutum M.Bieb.
IT/MThAlyssum linifolium Stephan ex Willd.
ITThAlyssum stapfii Vierh.
IT/M He Arabis sagitatta (Bertol.) DC.

Arabis sp.
IT/M ThBrassica tournefortii Gouan
CosmThCapsella bursa-pastoris Medik.
IT/ES ThCardamine parviflora L.
IT/MHeCardaria draba (L.) Desv.
IT/ES/M ThDescurainia sophia (L.) Schur
ES/MHeErysimum cuspidatum DC.

IT/ES/MThErysimum repandum L.
IT/ES/M ThGoldbachia laevigata DC.
IT ThIsatis buschiana Schischkin
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IT/ES ThSisymbrium altissimum L.
IT (En) HeSisymbrium gaubae Rech.f. & Bornm.
IT/ES/MThSisymbrium irio L.

PlThThlaspi arvense L.
IT/MThThlaspi perfoliatum L.
ESThThlaspi umbellatum Steven ex DC.

Capparaceae

ITCrCleome coluteoides Boiss.
Caprifoliaceae

ESPhLonicera bracteolaris Boiss. & Buhse
ES PhLonicera floribunda Boiss. & Buhse
ESPhLonicera iberica M.Bieb.
IT/ES/MHeSambucus ebulus L.

Caryophyllaceae

ITChAcanthophyllum glandulosum Bunge ex Boiss.
IT/ES/M ThArenaria leptocladus (Reichenb.) Guss.
PlThArenaria serpyllifolia L.

IT/MThCerastium glomeratum Thuill.
ITThCerastium inflatum Link ex Sweet
IT He Dianthus orientalis Adams.
ES He Minuartia lineate (Boiss.) Bornm.
IT ThMinuartia meyeri Bornm.
IT/M He Petrorhagia saxifraga (L.) Link
IT/ESHeSilene latifolia Poir.
ESHeSilene schafta Gmel. ex Hohen.
ES/MCrStellaria holostea L.
PlThStellaria media (L.) Vill.

Chenopodiaceae

IT ThAgriophyllum lateriflorum Moq.
IT ThCeratocarpus arenarius L.

CosmThChenopodium album L.

ITThChenopodium foliosum Asch.
IT/ESThChenopodium glaucum L.
IT/M ChNoaea mucronata (Forssk.) Asch. & Schweinf.

Cistaceae

IT/ESHeHelianthemum nummularium Mill.
Colchicaceae

IT/ESCrColchicum kurdicum Stef.
ESCrColchicum speciosum Steven

Campanulaceae

IT/ESHeCampanula glomerata L.

Cornaceae

IT/ES/MPhCornus australis C.A.Mey.

Convolvulaceae

ESThCalystegia silvatica Griseb.

IT/M ThConvolvulus arvensis L.
IT/MHeConvolvulus cantabrica L.

Coryllaceae

IT/ESPhCarpinus orientalis Mill.
ESPhCarpinus betulus L.

Crassulaceae

ESThSedum pallidum M.Bieb.
Cupressaceae

PlPhJuniperus communis L.
MPhJuniperus excelsa M.Bieb. 
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IT/ES PhThuja orientalis L.

Cyperaceae

IT CrCarex diluta M.Bieb.
ES/MHe Carex divulsa Stokes

Dipsacaceae

IT He Cephalaria microcephala Boiss.
IT/ESHeScabiosa columbaria L.

Ephedraceae

ITPhEphedra major Host
Equisetaceae

PlThEquisetum arvense L.
Euphorbiaceae

ES/MHe Euphorbia amigdaloides L.
IT/M ThEuphorbia falcata L.
IT/ES/MThEuphorbia helioscopia L.
-He Euphorbia sp.

Fabaceae 

IT ChAstragalus denudatus C.Steven
ITHeAstragalus lineatus Lam.
IT He Astragalus mercklinii Boiss & Buhse
IT (En) He Astragalus nurensis Boiss & Buhse
IT He Astragalus retamocarpus Boiss. & Hohen. ex Boiss.
IT (En)He Astragalus vereskensis Maassoumi & Podlech
IT (En) PhColutea buhsei (Boiss.) Shapar.
ES He Coronilla varia L.
IT/ES ThLathyrus aphaca L.
ES/MThLathyrus laxiflorus Desf.
IT/ES He Lathyrus roseus Steven
IT/ES ThLathyrus sativus L.
IT/ES/M He Lotus corniculatus L.

ITThMedicago lupulina L.
PlThMedicago minima (L.) Bartal.
IT ThMedicago sativa L.

IT/ES/M ThMelilotus albus Medik.
IT ThMelilotus officinalis (L.) Desr.
IT/ES He Onobrychis altissima Grossh.
IT ChOnobrychis cornuta (L.) Desv.
IT (En) He Onobrychis mazanderanica Rech.f.
IT (En) He Oxytropis kotschyana Boiss. & Hohen.
IT/ES/M ThTrifolium arvense L.
IT/ES/M ThTrifolium campestre Schreb.
IT/ES He Trifolium repens L.
IT ThTrigonella spruneriana Boiss.

IT/ES He Vicia cracca L.
IT He Vicia crocea (Desf.) B.Fedtsch.

Fagaceae

ES PhFagus orientalis Lipsky
ESPhQuercus castaneaefolia C.A.Mey.

ESPhQuercus macranthera Fisch. & C.A.May.

Fumariaceae

ES CrCorydalis angustifolia (M.Bieb.) DC.
ES CrCorydalis hyrcana Wendelbo
IT/ESThFumaria asepala Boiss.

IT/ES/MThFumaria vaillantii Loisel.
Gentianaceae
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IT/ESThCentarium pulchellum (Swartz) Druce
Geraniaceae

IT/M ThErodium ciconium (L.) L'Hér.
IT/ES/MThErodium cicutarium (L.) L'Hér.
IT/M ThErodium malacoides (L.) L'Hér.
IT CrGeranium kotschyi Boiss.
ES/MThGeranium molle L.
IT/ESHeGeranium pyrenaicum Burm.f.

Hamamelidaceae

ESPhParrotia persica (DC.) C.A.Mey.
Hypericaceae

PlHeHypericum perforatum L.

Iridaceae

IT/ES CrCrocus biflorus Mill.
IT/ESCrCrocus speciosus M.Bieb.

Ixioliriaceae

IT/ES/SSCrIxiolirion tataricum (Pall.) Herb. & Traub
Juncaceae

Cosm CrJuncus inflexus L.
Juglandaceae

ESPhJuglans regia L.
Lamiaceae

IT/ES/M ChAjuga comata Stapf
IT/ES He Clinopodium umbrosum (M.Bieb.) K.Koch
IT/ES/M He Clinopodium vulgare L.

IT ThLallemantia royleana Benth.
IT HeLamium album L.

Cosm ThLamium amplexicaule L.
IT ThMarrubium astracanicum Jacq.
ITHeMarrubium vulgare L.

-He Marrubium sp.

ITHeMentha aquatica L.
Cosm CrMentha longifolia Huds.

IT/ES/MHeMentha pulegium L.

PlHe Nepeta cataria L.
IT He Nepeta crassifolia Boiss. & Buhse
IT/ES He Origanum vulgare L.

IT ChPerovskia abrotanoides Kar.
IT He Phlomis herbaventi L. subsp. kopetdaghensis (Knorring) Rech.f.
IT He Phlomis herbaventi L. subsp. pungens (Willd.) Maire ex De 

Fillipps
IT ThPrunella vulgaris L.

IT/ES He Salvia aethiopis L.

ITHeSalvia multicaulis Vahl
ITHeSalvia sclarea L.

IT He Salvia virgata Jacq.
ITThSalvia viridis L.

IT (En) ChScutellaria pinnatifida A. Ham.
ES He Stachys byzantina K.Koch
IT He Stachys lavandulifolia Vahl
IT He Stachys inflata Benth.

ES He Stachys laxa Boiss. & Buhse
IT (En) CrStachys setifera C.A.Mey.

IT He Teucrium chamaedrys L.

ES He Teucrium hyrcanicum L.
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IT/MHeTeucrium pollium L.
ITChThymus kotschyanus Boiss. & Hohen.

Liliaceae

ITCrGagea confusa Terracc.
IT/ES/M CrGagea lutea Ker Gawl.
ITCrHyacinthus transcaspicus Litv.
IT/M CrMuscari neglectum Guss. ex Ten.
IT (En) CrOrnithogalum bungei Boiss.
ITCrOrnithogalum sintenisii Freyn
IT/ESCrScilla greilhuberi Speta

Cr
Tulipa sp.
Linaceae

IT/ESHeLinum nervosum Waldst & Kit.
Loranthaceae

PlEpViscum album L.

Lythraceae

PlHeLythrum salicaria L.
Malvaceae

ES He Alcea hyrcana (Grossh.) Grossh.
IT He Alcea sulphurea Alef.
IT/ESThMalva neglecta Wallr.
ITThMalva sylvestris L.

Moraceae

IT/ES/MPhFicus carica L.

Oleaceae

ESPhFraxinus excelsior L.

Onagraceae

IT/ES CrEpilobium confusum Hausskn.
IT/ESHeEpilobium hirsutum L.
ESCrEpilobium montanum L.

Orchidaceae

IT CrDactylorhyiza umbrosa (Kar. & Kir.) Nevski
IT/ESCrOrchis mascula L.

IT/ESCrOrchis simia Lam.

Orobanchaceae 

IT/ESCrOrobanche alba Steph.
IT/ESHeOrobanche cernua Loefl.

Oxalidaceae 

IT/M ThOxalis cotniculata L.

Papaveraceae 

He Chelidonium majus L.
ITThGlaucium fimbrilligerum Boiss.

ESThPapaver chelidoniifolium Boiss. & Buhse
ITThPapaver dubium L.

ITThRoemeria refracta DC.

Plantaginaceae

PlHe Plantago lanceolata L.
PlThPlantago major L.
ITHePlantago maritima L.

Plumbaginaceae

ITChAcantholimon bodeanum Bunge
Poaceae

IT/M ThAegilops triuncialis L.

IT/ES/M He Agropyron pectiniforme Roem. & Schult.
IT/M He Arrhenatherum elatius (L.) P. Beauv. ex J.Presl & C.Presl
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PlHeBriza minor L.

IT/ES/M ThBromus scoparius L.

IT/ES/M ThBromus tectorum L.
Cosm Crcynodon dactylon (L.) Pers.
IT/ES/M He Dactylis glomerata L.
IT/M ThEremopoa persica (Trin) Roshev.
IT ThEremopyrum bonaepartis (Spreng.) Nevski
IT He Festuca ovina L.
IT/ES/M CrHordeum bulbosum L.

IT/M ThHordeum glaucum Steud.

IT/MThHordeum spontaneum K.Koch
CosmHeHordeum vulgare L.

IT/ES He Lolium perenne L.

IT/M CrMelica persica Kunth
IT/MThPhalaris minor Retz.
-He Phleum sp.

Cosm HePhragmites australis (Cav.) Steud.
Cosm ThPoa annua L.
IT/ES/M CrPoa bulbosa L.
IT/ES ThPoa trivalis L.
PlThSetaria viridis (L.) P.Beauv.

IT/MHeStipa lagascae Roem. & Schul.
Podophylloideae

ITCrBongardia chrysogonum Boiss.
Polygalaceae

IT/ES He Polygala anatolica Boiss. & Heldr.
ESHePolygala platypetra Bornm. & Gauba

Polygonaceae

ITThPolygonum aviculare L.
PlThPolygonum convolvulus L.

ESHePolygonum hyrcanicum Rech.f.
IT ChPteropyrum aucheri Jaub. & Spach.

ITHeRumex crispus L.

IT/ESCrRumex tuberosus L.

Primulaceae

IT ThAndrosace maxima L.

ESHePrimula auriculata Lam.
ESHePrimula heterochroma Stapf

Ranunculaceae

IT/ES/M ThAdonis flammea Jacq.
IT/ES/M ThCeratocephala falcate (L.) Pers.

IT/M ChConsolida orientalis (J.Gay) R.Schrödinger
IT ThDelphinium tuberosum Auch. ex Boiss.
IT CrFicaria kochii (Ledeb.) Iranshahr & Rech.f.
IT (En) CrRanunculus buhsei Boiss.
IT/ES/MThRanunculus bulbosus L.
IT/ESHeRanunculus cicutarius Schlecht.
IT/MHeRanunculus constantinopolitanus d'Urv.
PlThRanunculus muricatus L.

Resedaceae

IT/ES/MThReseda lutea L.

Rhamnaceae 

IT/MPhPaliurus spin-christii Mill.
Rosaceae

IT/ES CrAgrimona eupatoria L.
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IT PhAmygdalus lycioides Spach
IT PhCerasus pseudoprostrata Pojark.
IT/ES PhCotoneaster nummulariodes Pojark.

Cosm PhCrataegus meyeri Pojark.
ITPhCrataegus microphylla K.Koch
IT PhCrataegus pentagyna Waldst. & Kit. ex Willd.
IT PhCydonia oblonga Mill.
ES CrFragaria vesca L.
IT/ES He Geum rivale L.
IT/ES/M He Geum urbanum L.

IT/ES PhMalus domestica Borkh.

IT/ES/M PhMespilus germanica L.
IT/ES He Potentilla inclinata Vill.
ES ThPotentilla meyeri Boiss.

IT/ES CrPotentilla reptans L.
ES PhPrunus divaricata Ledeb.

ES PhPrunus spinosa L.
ES PhPyrus boissieriana Buhse
IT/ES/MPhRosa canina L.

ITPhRosa canina × iberica 

IT PhRosa iberica Steven
ESPhRubus hyrcanus Juz.

IT/ESPhRubus sanctus Schreb.
IT/ESHeSanguisorba minor Scop.

Rubiaceae

IT/ES/M ThAsperula arvensis L.
IT ThAsperula setosa Jaub.& Spach
IT/ES/M ThGalium aparine L.
IT/MCrGalium verum L.
IT/SSThCallipletis cucullaria (L.) Stev.
ITHeCruciata taurica (Pall.) Ehrend.

Salicaceae

IT/ES PhPopulus nigra L.

ESPhSalix aegyptiaca L.
Scrophulariaceae

IT He Digitalis nervosa Steud. & Hochst. ex Benth.
ITHeVerbascum cheiranthifolium Boiss.

IT/ES He Verbascum gossypinum M.Bieb.
IT/ES He Verbascum sinuatum L.

IT/ESThVerbascum stachydiforme Boiss. & Buhse
CosmHeVeronica anaglis-aquatica L.
IT/ES ThVeronica arguteserrata Regel & Schmalh
ITHeVeronica orientalis Mill.
CosmThVeronica persica Poir.

Solanaceae

IT He Hyoscyamus turcomanicus Pojark.
CosmThSolanum nigrum L.

Tamaricaceae

IT/ESPhTamarix ramosissima Ledeb.
Ulmaceae

ESPhCeltis australis L.

ESPhZelkova carpinifolia Dippel
Urticaceae

PlHeUrtica dioica L.

Verbeneaceae
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ESCrViola alba Besser.
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IT/ES/MHePeganum harmala L.

IT/ESHeZygophyllum fabago L.
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(Rechinger, 1984, Ranjbar et al., 2004 

(Amirabadi-zadeh et al., 2007.

Širjaev)1926 (

BoissierianaeSzovitsianaePersicae

.

.

.

23

 .

)1.(

1-Heliobrychis.

 (m)

O. andalanica Bornm. and 1520 :.)6138(

O. atropatana Boiss. atr 1700 :.)5346(

O. aucheri Boiss. ssp. Teheranica 

(Bornm.) Rech. f.
auc 1700 :.)2828(

O. aurea Ranjbar, Amirabadizadeh 
& Ghahremani

aur 1720 :.)87151(

O. buhseana Bunge ex Boiss. buh 1900 :.)72734(

O. gaubae Bornm. gub 1800 :.)82403(

O. gypsicola Rech. f. gyp 700 :.)38791(

O. haussknechtii Boiss. hus 1200 :.)7584(

O. heliocarpa Boiss. hel 1300 :.)9962(

O. heterophylla C. A. Mey. het 1600 :.)6024(

O. kermanensis (Širj. & Rech. f.)
Rech. f.

ker 1380 :.)7053(

O. lunata Boiss. lun 1500 :.)7563(

O. melanotricha Boiss. var.
melanotricha

mln 2100 :.)647(

O. oxyptera Boiss. oxp 1800 :.)11775(

O. plantago Bornm. pln 3200 :.)17948(

O. psoraleifolia Boiss.var.
psoraleifolia

psr 2200 :.)42116(

O. scrobiculata Boiss. scr 1900 :.)7239(

O. sojakii Rech. f. sjk 1950 :.)45899(

O. subacaulis Boiss. sub 550 :.)6058(

O. szovitsii Boiss. szv 1500 :.)973(
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20

Erdtman (1960)

)Moore et al., 1991(.6

)

9:1 (

5

10rpm2500
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.
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)P()E(

)CL()CW()M(

)A()EX (

)P/E (20

.

 .

MVSP version

3.1)Kovach, 1985-2004(UPGMA

PCA.

Heliobrychis

.

 .22-

12×43-2740-24

5/1-18-5/3

2-1

1-8/07/2-6/1

)21.(

2 -Heliobrychis .

FL

)mm(

P

)µm(

E

)µm(

CL

)µm(

CW

)µm(

Group 1  

O. szovitsii 21-16 43-]3/2±15/38[-35  20-]6/1±35/18[-16 40-]1/2±3/35[-33 5/1-]3/0±35/1[-1

O. atropatana 17-15 40-]8/1±7/36[-34 22-]1/2±45/17[-14 36-]8/1±4/33[-31 5/1-]2/0±31/1[-1

O. scrobiculata 17-15 40-]6/2±1/37[-33 5/18-]4/1±25/16[-15 35-]4/2±4/32[-28 3/1-]1/0±15/1[-1

O. andalanica 22-17 41-]2/2±37[-34 21-]4/1±35/18[-17 37-]6/2±6/31[-30 5/1-]2/0±17/1[-1

O. oxyptera 20-16 40-]5/2±5/37[-33 20-]4/1±95/17[-15 36-]2/2±1/34[-30 3/1-]1/0±13/1[-1

Group 2      
O. aurea 15-12 37-]4/2±05/34[-29 20-]4/2±6/16[-14 34-]4/2±31[-29 5/1-]2/0±19/1[-1

O. melanotricha 13-10 40-]7/2±1/36[-31 20-]8/1±9/16[-14 35-]4/2±8/32[-28 3/1-]1/0±12/1[-1

O. psoraleifolia 13-10 35-]7/1±45/32[-30 20-]8/1±17[-5/14 31-]6/1±9/28[-27 2/1-]1/0±1/1[-1

O. buhseana 13-11 36-]1/2±9/32[-29 5/18-]6/1±16[-5/13 33-]1/2±9/29[-26 4/1-]1/0±14/1[-1

O. kermanensis 15-13 35-]7/1±15/33[-30 18-]4/1±15/16[-14 32-]7/1±15/30[-27 2/1-]1/0±09/1[-1

O. heliocarpa 8-6 34-]4/1±1/32[-30 19-]5/1±3/16[-14 31-]4/1±1/29[-27 2/1-]1/0±07/1[-1
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O. aucheri 6-3 35-]8/2±9/31[-26 5/18-]1/2±16[-13 32-]6/2±85/28[-27 3/1-]1/0±16/1[-1

O. lunata 15-12 37-]6/1±4/34[-31 20-]9/1±17[-15 34-]6/1±4/31[-28 3/1-]1/0±14/1[-1

Group 3      
O. heterophylla 14-10 34-]7/2±45/31[-5/27 16-]9/0±7/14[-13 31-]4/2±4/28[-24 2/1-]1/0±13/1[-1

O. gypsicola 12-8 34-]5/1±85/30[-29 15-]8/0±7/13[-5/12 31-]5/1±8/27[-26 2/1-]1/0±1/1[-1

O. plantago 10-7 5/31-]6/1±5/29[-27 16-]4/1±17/14[-12 28-]3/1±6/26[-5/24 3/1-]1/0±1/1[-1

O. haussknechtii 10-7 32-]2/1±35/30[-28 17-]3/1±85/14[-13 29-]2/1±4/27[-25 2/1-]1/0±08/1[-1

O. gaubae 14-11 35-]5/1±2/33[-31 16-]2/1±9/13[-5/12 32-]2/1±8/29[-28 2/1-]1/0±05/1[-1

O. sojakii 12-8 36-]6/2±3/33[-28 5/17-]4/1±95/14[-13 32-]6/2±1/30[-25 2/1-]1/0±1/1[-1

O. subacaulis 8-7 38-]9/2±25/34[-30 17-]1±9/14[-5/13 35-]3±2/31[-27 2/1-]1/0±09/1[-1

 *)P()E()CL()CW()FL.(

2)(-Heliobrychis .

M

(µm)

A

(µm)

EX

(µm)
P/E

Group 1       

O. szovitsii 9-]8/1±7/5[-4  2-]3/0±45/1[-1  1-]03/0±99/0[-9/0 61/2-]3/0±1/2[-75/1

O. atropatana 7-]1/1±2/5[-5/3 2-]2/0±63/1[-5/1  1/1-]04/0±02/1[-1 57/2-]2/0±12/2[-82/1

O. scrobiculata 7-]9/0±4/5[-4 5/2-]3/0±2[-5/1  2/1-]1/0±03/1[-1 57/2-]2/0±29/2[-83/1

O. andalanica 8-]1/1±75/5[-4 2-]3/0±75/1[-5/1  1/1-]06/0±01/1[-9/0 3/2-]2/0±2[-7/1

O. oxyptera 7-]8/0±35/5[-4 2-]3/0±7/1[-5/1  1/1-]05/0±97/0[-9/0 6/2-]2/0±1/2[-74/1

Group 2     
O. aurea 6-]6/0±83/4[-4 2-]2/0±6/1[-5/1  1-]03/0±99/0[-9/0 5/2-]3/0±1/2[-6/1

O. melanotricha 7-]9/0±8/4[-4 2-]2/0±58/1[-5/1  1-]05/0±95/0[-9/0 37/2-]2/0±14/2[-75/1

O. psoraleifolia 7-]2/1±15/5[-4 8/1-]1/0±58/1[-5/1  1-]04/0±98/0[-9/0 13/2-]1/0±92/1[-72/1

O. buhseana 5/6-]03/1±28/5[-4 5/1 1-]1/0±96/0[-8/0 52/2-]2/0±07/2[-84/1

O. kermanensis 5-]4/0±7/4[-4 5/1 1 29/2-]1/0±06/2[-88/1

O. heliocarpa 7-]1/1±1/5[-5 5/1-]1/0±44/1[-3/1  1-]05/0±97/0[-9/0 43/2-]2/0±98/1[-67/1

O. aucheri 7-]1/1±65/4[-4 5/1-]1/0±41/1[-2/1  1-]05/0±94/0[-9/0 38/2-]2/0±01/2[-78/1

O. lunata 7-]1/1±6[-4 5/1-]1/0±48/1[-3/1  1-]1/0±92/0[-8/0 35/2-]1/0±95/1[-65/1

Group 3     
O. heterophylla 6-]7/0±3/4[-5/3 5/1 1-]03/0±91/0[-9/0 43/2-]2/0±15/2[-83/1

O. gypsicola 5/4-]3/0±9/3[-5/3 5/1 1-]07/0±94/0[-8/0 38/2-]1/0±26/2[-07/2

O. plantago 5-]7/0±2/4[-5/3 5/1-]1/0±4/1[-2/1  1-]1/0±94/0[-8/0 23/2-]1/0±09/2[-87/1

O. haussknechtii 6-]7/0±45/4[-4 5/1-]2/0±38/1[-1  1-]1/0±87/0[-8/0 31/2-]2/0±05/2[-79/1

O. gaubae 5-]6/0±05/4[-5/3 2-]2/0±6/1[-5/1  1-]1/0±88/0[-8/0 72/2-]2/0±4/2[-14/2

O. sojakii 5-]7/0±5/4[-5/3 5/1-]1/0±48/1[-3/1  1-]05/0±96/0[-9/0 54/2-]2/0±24/2[-06/2

O. subacaulis 5-]6/0±4/4[-5/3 5/1-]1/0±48/1[-2/1  1-]06/0±91/0[-8/0 67/2-]2/0±3/2[-07/2
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*)M()A()EX()P/E.(

1 -Heliobrychis) :1200 :5/0(

O. szovitsii (AB(O. atropatanaO. scrobiculata (CD (O. andalanicaO. oxyptera (EF (O. aureaG (O.

melanotrichaO. psoraleifolia (Hbuhseana (IO.J (O. kermanensisK (O. heliocarpaO. aucheri (LO.

lunata (MO. heterophylla (NO. gypsicola (OO. plantago (PQ (O. haussknechtiiR (O. gaubaeS (O.

sojakiiO. subacaulis (T.
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Heliobrychis

)2(:

1.

15/38-7/36

35/18-25/16)5(.

O. szovitsiiO. atropatana
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Evidences for balancing selection from PAH-BglII and PAH-EcoRI

polymorphisms in Isfahan population 
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Department of Biology, Faculty of Science, University of Isfahan, Isfahan, Iran 
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Department of Biology, Faculty of Science, University of Isfahan, Isfahan, Iran 

Abstract

Two polymorphic markers including BglII and EcoRI, were identified at intron 1 and intron 5 of 

PAH gene. In order to test whether these polymorphisms are behaving as neutral alleles or are being 

subjected to selective pressures in Isfahan population, 110 individuals were genotyped by PCR-

RFLP. The Arlequin input file was prepared by use of phase-known haplotype data and Neutrality 

tests (Tajima D test and Fu

heterozygous for both polymorphisms whose haplotype phase remained unknown. The BglII-EcoRI

haplotype phase was known only at 68 individuals who were used for preparation of input file. 

Tajima's D value and Fs value at Isfahan population were 1.7 and 1.02, respectively. Positive values 

of Fs and D>0 indicated that these polymorphisms are under selection pressure at Isfahan 

population. Although these polymorphisms were in the non-coding region of PAH gene, but these 

were not neutral alleles and positive values of these tests provided evidence for balancing selection 

of these polymorphisms at Isfahan population. The results of this study could improve our 

understanding of evolutionary history and structure of Isfahan population. 

Key words: Neutrality test, Arlequin program, DNA polymorphism, PAH gene 
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Pollen morphology of the Onobrychis sect. Heliobrychis in Iran 
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Massoud Ranjbar 
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Abastract

Pollen morphology of 20 species belonging to Onobrychis sect. Heliobrychis was studied in Iran. 

The pollen grains from the herbarium specimens were prepared by acetolysis method and then 8 

quantitative characters were studied by light microscopy. Data analysis was carried out by cluster 

analysis and principal component analysis methods. Pollen grains of the sections were 3-colpate 

with reticulate ornamentation. Results of the study showed that although the pollen grains in the 

section were comparatively homogenous, but had a considerable variation in the studied 

quantitative characters. However among the studied characters, equatorial and polar diameters of 

pollen grains were the most significant characters. The members of the section can be divided into 3 

groups based on these characters. 

Key words: Interspecific relationships, Palynological characters, Onobrychis sect. Heliobrychis
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Floristic study of Kiasar National Park, Iran 

Farrokh Ghahremaninejad* 

Department of Biology, Faculty of Science, Tarbiat Moallem University, Tehran, Iran 

Samaneh Agheli 

Department of Biology, Faculty of Science, Tarbiat Moallem University, Tehran, Iran 

Abstract

Kiyasar National Park is a mountainous region in Mazandaran province, Kiyasar district, 70 

kilometers far from Sari city, with an area of approximately 9530 hectares. The altitude of the area 

ranges from 883 m to 2775 m in Shahdeg pick. This park is located in the central Alborz. The mean 

annual rainfall is 650

regional floristic studies, approximately 720 specimens were collected during 2007 through 2008. 

The total number of 378 identified plant species belonged to 321 genera and 73 families. The dicots 

with 320 species were the richest group, following by monocots with 49 species, gymnosperms with 

4 species and pteridophytes with 5 species respectively. The largest families were Asteraceae (43 

species), Lamiaceae (33 species), and the most diverse genera included Astragalus, Salvia and

Stachys. There were 11 endemic species among the plants of the area. The life form of all plant 

species was determined via Raunkier,s method. Hemicryptophytes constituting 37% of the 

biological types were dominant, followed by therophytes and cryphtophytes with 31% and 16% 

respectively. The largest chorotype was Irano-Turanian, with 120 species.

Keyword: flora, life form, Chorotypes, Kiyasar National Park, Mazandaran Province 
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Vegetative parameters of Mangrove forest on the Govater bay 
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Abstract 

To investigate the vegetative parameters of mangrove communities, sampling was performed in 
random- systematic method using 8 transects and 37 plots (100m2) in Govater Bay at the southeast 
part of Iran in Sistan and Baluchestan province (Govater and Bahu creek). The area of mangrove in 
this location is 672 ha and consists pure communities of Avicennia marina (Harra). On the basis of 
performed measurements, mean density of mangrove trees was measured 1623 trees per hectar. 
Mean of height trees and canopy height trees were obtained 264.90 cm and 180.58 cm respectively. 
Crown mean diameter of trees measured 263.34 cm and the mean of crown density was 54.60 
percent. Nature of data (parametric or nonparametric) surveied by tests relating to normality of data 
and equality of variances and then each variable was analysed according to its nature. Analysis of 
statistical information performed by spss 13 softwar in format of descriptive statistic of vegetative 
parameters and investigation of statistical differences and correlations between these parameters. 
Results showed that, although the Avicennia marina is the only tree species existing in this area, 
these forests have significant differences regarding to many parameters in two creeks, different 
transects and along sea to land, that altogether indicate heterogenity of grey mangrove pure stands 
on basis of these parameters. 

Key word: Mangrove forest, Grey mangrove (Avicennia marina), Vegetative parameters, Govater 
Bay, Sistan and Baluchestan Province 
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Isolation of the moderately halophilic bacteria and effects of pH and incubation 

on their growth 
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Abstract

Micro organisms that grow in habitats characterized by high or low temperatures, acidic or 

alkaline pHs, high salt concentrations and high pressures have been termed extremophiles. The 

halophilic microorganisms are a group of extremophiles that are able to grow in the presence of 

NaCl. For isolation of moderately halophilic bacteria, specimens were collected from sea water 

(Persian Gulf) and different parts of tannery factory. Samples were enriched in specific medium for 

halophils, and bacteria were purred with streak plate method and were identified. To investigate the 

effects of various temperatures and various pH on their growth, drop plate method and microtitre 

plate method were used. In this study, 8 bacteria from different parts of tannery factory and 8 

bacteria from Persian Gulf were isolated. Phenotypic and biotipic studies were accomplished the 

collected bacteria. Results indicated that, the best temperature for tannery factory and Persian Gulf 

isolates were 28 C and 37 C respectively. Optimum pH for tannery factory and Persian Gulf 

isolates was 7.2. 

Key words: Moderately holophilic bacteria, drop plate method, microtitre plate method, NaCl salt 
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Taxonomy and morphology of Salvia spinosa L. (Lamiaceae) in Iran 
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Abstract

The taxonomy and morphology of 42 Salvia spinosa L. accessions (Lamiaceae) were studied in 

Iran. This species had a high morphological diversity which was related to the hair frequency and 

indumentum of base and surface of stem, form of leaf, leaf margin and leaf apex, leaf indumentum, 

form of bracts margin, dimension and color of bracteole, calyx length, style length, form and color 

of nutlet. Using the cluster analysis based on Euclidian Distance Coefficient and SPSS V.11.5 

software the infra-specific relationships were determined. The results of cluster analysis showed 

diversity among the accessions of this species. Based on the findings, it can be concluded that the 

morphological variability in this species might be due to the polymorphism, hybridization and new 

varieties. Consequently, the morphological characters of Iranian accessions of Salvia spinosa have 

been described and designed in details. 

Key words: Iran, Taxonomy, Lamiaceae, Salvia spinosa
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Abstract

The Gorm mountain with an area of 80000 ha is located in northwest of Jahrom city in Fars 

province, south of Iran. The area is registered as a no- hunting zone since 1995. In order to study the 

Herpetofauna of this region, a survey was conducted during Apr. 2007 to Apr. 2008. In this study, 

three quadrates (size 100×100 m) in different elevations were selected and a total of 225 pitfall traps 

of two different sizes were placed in the quadrates. Quadrates were visited within three weeks for 

three months. The trapped samples were collected, transferred to the laboratory, fixed in 10% 

formalin solution and identified using different valid documents. On the basis of different field 

works and study of trapped samples in quadrates, 20 reptile species consisting of two species of 

turtle and tortoise belonging to two genera and two families, eight species of snakes belonging to 

eight genera and three families and 10 lizard species belonging to ten genera and five families were 

identified and their conservation status were worked out. 

Key words: Fars province, Jahrom, Reptiles, Gorm mountain, Conservation status
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