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Figure 1. Position of the study site in northern Khorasan province.
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Table 1. Indices of plant species diversity in this study.

(dslas) alal, la el oals el
Equation Parameters Index
51 Z n|(n| 1) Logs o 313 5lad =N 5 58 5143 =8 O g 2 Ls =8 5 £
N (N ]_) s S sl =N T as, L6 S« Simpson diversity
R S-1 :N;ﬂb&)@:Ln;u&ﬁ sl =S gla 8 slé =R LIS Lo bk
LnN sl slias Margalef richness
Eo_ 1 Sspor parli =0 Loa Larls =2 L S
Sxet |05l g 55 el =H' Hill evenness
5L sed 55 e S i ad Solias =0} 381 2l =
a
N=— S)ls 5 s ol arel b 500 53 Lot oS slas Salies =b ; anel- L ol
a+b+c o o Jaccard index

:)la:ﬁjpzwlakmw)ahﬁﬁdhmﬁauxzc,

Cou g W
Jhlﬁfeﬁ'YAA{JaﬁfASMu{LdquaAJ)}AMJJL;&.L&A.}j;vo)d{ﬁé\jjg“' Sl
@S Ve L Rosaceae (slas s ol asiie bdsdr opl p3 S b0k (F 5 Y Jsla) ol
545t L » Asteraceae ; Poaceae 5 ao s 4/+4 &S 0 L Lamiaceae (1o s \ANA

A3k e S dilate pl 3 g g Lo 5 S Sl A3 01 i
LL;L.<;\?.' aaleis U"\ alises dug\;ﬁjj BE (Y d).\}) S LSLQ“ji )}\.é;- GOR 0
Acer monspessulanum sub sp. turcomanicum Celtis caucasica dux 3l s, ols
Acer sba S L, s i w Juniperus excelsa , Berberis integerrima
Malus [Lonicera nummularifolia .Cotoneaster integerrima .cappadocicum
Pyrus boissieriana Rosa sp. Prunus divaricata Crataegus elbursensis .orientalis
o s Saaws 5 oLl as Sl (ol wlib was ;s Querecus castaneifolia
Berberis Acer monspessulanum sub sp. turcomanicum slas 8 coé . Llazils | po>
> Sorbus torminalis 5 ze YA+« 51 5oL ¢ls,l 5> Juniperus excelsa dntegerrima

Acer monspessulanum Carpinus DetUlUs slaw 53 .55 oo gume 2o Vv 5l Sl plis)

1- Shanone and Weiner

YYA



Ol)Sed 9 (¢ iz g

Mespilus sl S 5 3,5 auls ;5 Las Juniperus excelsa sub sp. turcomanicum

5 Y Jsld) Las 3l Ao s 00 5l i slaewd 53 Juniperus excelsa 5 germanica
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Table 2. Floristic list of woody species of Joezak-Darkesh site based on physiographic factors.

_ _ O X ) bys s gl sl Cer ]
“F et A o b Elevation (m) Slope Slope steep (%)

Scientific name of Species Plant families IV oA ALY Ui p S X Yoo o~
Acer cappadocicum Gled. Aceraceae x x x x x x x x x
Berberis vulgaris L. Berberidaceae - - x x - x - x x
Carpinus betulus L. Betulaceae x x x - - x - x x
Celtis caucasica Wild. Ulmaceae x x - x x x x - x
Comus australis C.A.Mey. Comaceae x x x x x x x - x
Cotoneaster integerrima Medicus. Rosaceae x x x x x x x x x
Crataegus m:llsaﬂgrs?:\ M.B. subsp. Rosaceae » " " “ “ “ N N N
Fraxinus excelsior L. Oleaceae x x x x x x - x x
Juniperus communis ssp hemisphaerica L. Cupressaceae x x x x - x - x x
Juniperus excelsa C. Koch Cupressaceae - - x - - x - - x
Lonicera bracteolaris Bois. Caprifoliaceae x x x x x x x x x
Malus oreintalis Ugl. Rosaceae x x x x x x x x x
Mespilus germanica L. Rosaceae x - x x - x - - x
Paliurus spina-christi L. Rosaceae - x - x - - x - -
Prunus divaricata Ledeb. Rosaceae x x x x x x x x x
Pyrus boissieriana Decne. Rosaceae x x x x x x x x x
Querecus castaneifolia C. AM. Fagaceae x x x x x x x x x
Rosa canina L. Rosaceae x x x x x x x x x
Sorbus torminalis (L.) Crantz. Rosaceae - x x x - - - x -

yva
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Table 3. Floristic list of herbal species of Joezak-Darkesh site based on physiographic factors.

“556‘*"6“

Scientific name of Species

A eyl
Plant families

(\~~><,u)tw>ch.,.jlcw)‘ sl e [N o
Elevation (100 x m) Slope Slope steep (%)
VT VA AT Jled o G =T Yeoo oA

Acanthophyllum spinosum (Desf.)
C.A. Mey.
Acroptilon repens (L.) DC.

Asperulla taurina L.

Asyneuma sp.

Brachypodium pinnatum (L.) P.
Beauv.

Bromus danthoniae Trin.
Centaurea sp.
Cousinia sp.
Cynoglossum officinalis L.
Dactylis glomerata L.
Digitalis nervosa Steud.
Echinops ritrodes Bunge.
Epipactis helleborine (L) Crantz.
Festuca ovina L.
Geranium robertianum L.
Glycyrrhiza glabra L.
Marrubium wulgare L.
Medicago sativa L.
Onobrychis sativa L.

Phlomis sp.

Polygonatum polyanthemum (M.B.)
A. Dietrich

Salvia sp.
Sanguisorba minor Scop.
Scrophularia vernalis L.
Silene vulgaris L.
Sisymbrium sophia L.
Stachys byzanthina C. Koch.
Thalictrum foetidum L.
Tanacetum coccineum (Wild.)
Thymus kotschyanus Boiss. et Hohen
Urtica sp.
Verbascum thapsus L.
Vicia truncatula L.
Viola odorata L.
Ziziphora clinopodiodes Lam.

Caryophyllaceae
Asteraceae
Rubiaceae

Campanulaceae

Poaceae
Poaceae
Asteraceae
Asteraceae
Boraginaceae
Poaceae

Scrophulariaceae

Asteraceae
Orchidaceae
Poaceae
Geraniaceae
Papilionaceae
Lamiaceae
Fabaceae
Papilionaceae
Lamiaceae
Polygonaceae
Lamiaceae
Rosaceae

Scrophulariaceae

Caryophyllaceae
Crucifereae
lamiaceae

Ranunculaceae
Asteraceae
Lamiaceae
Urticaceae

Scrophulariaceae
Fabaceae
Violaceae

Lamiaceae

X

Y.
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Table 4. Analysis variance and comparison of mean biodiversity indexes based on physiographic
factors.

do S8 AEL Glo S sle Openn @IS g5 IS 55 el e Slib
Hill evenness  Margalef richness  Simpson diversity ~ Physiographic component

/00\Es /0 Mook /Yy @ VENTEIVIN (FARE L P ol
Bl gab)
/048 E /0 Y VIAYE s /73 40V /o oY IRTRTRVIS
b b ko> g
VR VAR a0k Ve Atk /e oA YAv e —Yeun
()
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gy ™ aY* N i p (m)
Vot k0 Y AV et /YA v/Q08t /00y Y
/0OYE /Y VvVt /it A8t/ Yoon wals
+/0qVE /4 v/arEsre AoV Y 0r—Ar (s 2)
Slope
V/08 A \/YY
F steep (%)
'/VY ns ./o\ ns ./Yt. ns P
VoVEEs /) ZaSEAL vaggEe/ ey ® S
HoVIEs /4 V/Arde Ve +/400Es/+ o AT e .
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no significant difference, significant at the 5% level, significant at the 1% level
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Table 5. Jaccard index (%) of the study site based on physiographic components.
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Abstract

Background and objectives: This investigation has been done to determining
plant species diversity influenced by physiographical factors in forests of west
Bodjnourd (North of Iran). Plant diversity is as affected by land physiographical
factors (slope, slope steep, elevation). In this regard, several researches in the world
and Iran have been conducted but no report has been published related to forests of
west Bojnourd.

Materials and methods: To cope with the aim of study, 220 ha of these forests
(called Joezak-Darkesh forest) at 1400-2000 m a.s.l. with different geographical
aspects and slope steeps of 0-80 percent were identified. Number of 55 sample
plots of 20 x 20 m as random-systematic distribution was selected to determination
of the trees and shrubs. In addition, within each plot, 9 micro-plots 2 x 2 m were
confined to recognition of ground non-woody flora.

Results: The highest species similarity values were obtained respectively, between
elevation classes of 1400-1600 m and 1600-1800 m, eastern and western slopes, 0-
20 and 50-80% slope steeps. Indices of diversity, richness and evenness did not
differ with increasing slope steep. Maximum and minimum of Simpson’s diversity
and Margalef’s richness were found in the 1400-1600 and 1800-2000, respectively.
The highest and the lowest Simpson’s diversity were observed in eastern slope and
northern slope, respectively.

Conclusion: With increasing elevation, plant diversity and species richness
decreased; likewise, plant diversity decreased in northern slopes and increased in
eastern slopes. The presence of some vegetation elements associated with
Hyrcanian vegetation in this region appears a figure of vegetation which from
viewpoint of phytogeographic requests deeper and more completely investigations
by botanists and phytogeographic specialists.

Keywords: Hyrcanian vegetation, Plant diversity, Topography factors, Species
similarity
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