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Figure 1. Location of the studied area in Iran and Kermanshah Province (West of Iran)
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Table 1. Indicators used in this study
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Table 2. Characteristics of tree and shrubs species in the studied area
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<3N Fagaceae Quercus brantii John Lindley Sl bsly \
<3N Rosaceae Crataegus aronia Carl Linnaeus Sl Y
30 Fagaceae Quercus infectoria Olivier Chabaud Jgsle Y
3N Rosaceae Pyrus glabra Te-tsun Y g (W ¥

laois Rosaceae Amygdalus reuteri David Allardice Webb (015,)) RsS phobs 3
; A. cinerascens Thomas de Grey, 6th Baron

(Sl Sapindaceae . Walslingfhe}mj & oo o oSS 4
T onicera nummularifolia J. & sp Car A

lazss Caprifoliaceae Linnaeus P (cr5) 25324 \

slaos Rosaceae Prunus cerasus g Ul A
Cerasus microcarna (C.A.M) Boiss Carl .

lazss Rosaceae Anton von Meyer (SJly) bl a
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Table 3. Characteristics of plan species the Region under study

odlgils sols ol ), odlgils ol ol ),
Apocynaceae Nerium oleander Carl Linnaeus ya Poaceae Secale Carl Linnaeus \
Aristolochiaceae Aristolochia olivieri Collegno Y. Chenopodiaccac Noaea mucronata Y
Brassicaceae Hirschfeldia incana Carl Linnaeus Yy Poaceae Aegilops triuncialis Carl Linnaeus Y
Brassicaceae Isatis raphanifolia Carl Linnaeus Yy Poaceae Bromus danthoniae Carl Linnaeus ¥
Caryophyllaceae Dianthus orientalis Carl Linnaeus Yy Poaceae Hordeum marinum William Hudson o
Caryophyllaceae Silene vivianii Carl Linnaeus Y¥ Poaceae Poa bulbosa Carl Linnaeus 4
Chenopodiaceae Atriplex leucoclada Carl Linnaeus Yo Poaceae Hordeum bulbosum Carl Linnaeus \
Chenopodiaceae Salsola rigida Carl Linnaeus \rd Gramineae Kochia prostrate (L.) A.J.Scott A
Asteraceae Achillea vermicularis Carl Linnaeus v Iridaceae Iris hymenospatha Carl Linnaeus a
Asteraceae Achillea gillettii Carl Linnaeus YA Lamiaceae Salvia kerrﬂzra]r:]sar;%r;ensis Carl \.
Asteraceae Centaurea behen Carl Linnaeus ya Lamiaceae Stachys cretica Carl Linnaeus AN
Asteraceae Centaurea virgate Lamarck ¥ Asteraceae Arterglglr%?nti:gggw\a}e”rlneﬁlslfolla Y
Asteraceae Cousinia kirrindiea ¥\ Lamiaceae Thymus kotschyanus Carl Linnaeus Y
Asteraceae Cichorium intybus Carl Linnaeus ¥y Malvaceae Alcea calverti VY
Asteraceae Gundelia tournefortii Carl Linnaeus ¥y Orchidaceae Ophrys reinholdii 1
Asteraceae Echinops echatanus William Roxburgh ¥F Papilionaceae Astragalus brungiisesriierPierre Edmond \§
Asteraceae Echinops haussknechtii Carl Linnaeus Yo Papilionaceae Lathyrus gorgoni Carl Linnaeus Y
Asteraceae Helianthemum lippii Philip Miller \id Papilionaceae Astragalus gossypinus Carl Linnaeus YA
Asteraceae Heteranthelium pilifeprggw Hochst. ex Jaub. Y Solanaceae HyoscyamuLsi rl:r?;se%r;yanus Carl \a
Asteraceae Senecio vernalisvl\:/raalr&étg?nPaula Adamvon s Solanaceae Hyoscyamus leptocalyx Carl Linnaeus Y+
Compositae Tragopogon collinus Carl Linnaeus ¥a Rhamnaceae Paliurus spina-christi Philip Miller AR
Cyperaceae Carex sp. Carl Linnaeus "\ Salicaceae Populus euphratica Daniel Oliver Yy
Euphorbiaceae Euphorbia spp. Carl Linnaeus )] Rosaceae Amygdalus Ara\k,)\ilggk? avid Allardice Yy
Fabaceae Lotus corniculatus Carl Linnaeus oy Rosaceae Amygdalus sco%lgngavid Allardice ¢
Fabaceae Onobrychis sag\é%[%il?vanni Antonio oY Rosaceae Cotoneas&%rsinrgirpwégirliﬁsﬁiedrich Yo
Fabaceae Medicago sativa Carl Linnaeus oY Juncaceae Juncus sp Carl Linnaeus \rg
Poaceae Bromus tectorum Carl Linnaeus od Verbebnaceae Vitex pseudo-negundo Carl Linnaeus v
Oleaceae Dapehne mucronata Carl Linnaeus g Zygophyllaceae Peganum harmala Carl Linnaeus YA
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Figure 2. Frequency of number of species per family in the studied area (in three layers of tree, shrub and herbaceous)
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Figure 3. Mean comparison of biodiversity indices in three classes of altitude above sea level and tree, shrub and
herbaceous layers using by Duncan test
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Table 4. Analysis of variance for assessing the effect of altitude from sea level on the species diversity of the tree,

shrub and herbaceous species

Sig. F Slaye (pSSke wll 4y Slayye Eg0me RAIWEF RN uasls 4y
oo™ FETSA VIVAD Y YIavy 095 o Odsky
RS ay YIVEY 05,5 Loy
AR TA/59A s Y VY 095 o
RN ay VIVE. 0515 092 OIS
e aEE FY/A-F Y/Yd Y A7ARN 09,5 O ols =2
. ay ¥/SAY 255 (92 <7
eram® YYISE- V55 v vAYY 2555 O Bl
R ar \lans 0555 019 ’
e /YA WA ¥ -IVVA 05,5 o S e
o[y ay VA 095 09 )
ofees* YY/AV V/osY Y Y/AYY 09,5 (w2 ol
oA ay #Ivaa 0555 92 o
feean® YA/YAS YR Y Y/ AY 09,5 O )
R ay YW 0955 Oy9y OFE
e Y5/ Y/IVV¥ Y VAR 09,5 O il TN
JAf ay a/avy 09,5 a0 o EEE
erase YE/5YD YT v FIVE) 09,5 o R
A ay y/ayy 05,5 Loy ’
et YY/SVE AYa Y Y/YYVE 09,5 (m "
RN ay FIVYY 05,5 092 ek
NS a/FYY SIEYY ¥ VIVES 09,5 O iy
I ar AR 05,5 o0 Ok
RS /51 -lovs Y R 05,5 Ot
A ay -Iv¥Y 0555 92 OFnE
ooy Fl\vos +[AYA Y VISOA 09,5 w2 s il
-I\¥D ay SIAYA 05,5 092 o7
ooy £IYYD YIEVE Y SIAYA 05,5 Ot L
-Io¥ ay - /vsY 09,5 Loy ’
R FIYVE <1530 ¥ VIYAR 0955 O Sz
Y ay y-/¥ay 0555 92

=

ot § € 9 sl gasli Sl

oyd K eio ) gy e )3 ()1 Gxe «g D gime pas FF g * (NS

ie“'] fl i
y

A
¥ g
& {( Eg

3

S S L i g sl 4ty T T

il 5 sl 55 GoaY 3 g g Jad Ll Slox )3 i 95 slapasl (Sibe Auslio -F S5
Figure 4. Comparison of the average of biodiversity indices in directions of the geographical range northern and
southern in the tree, shrub and herbaceous layers
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Table 5. Independent T-test results for study of the effect of geographical direction on the species

diversity of the tree, shrub and herbaceous species

Sig. t Sig. F 3l 4y oadls &Y

o[- 0¥™ -V/200 IAVA -Joy af sy

NS -V/AVA NINZN +[+YA a¥ Oy

R RTRVA -/an ooy af opls B
ey -Y/ANY [5YD IYYY Q¥ Bl

o™ -Y/AVE -Jof- <IYYA ¥ Segie

AR YYE R VoY af Ofshy

e YV feen YV/OAY a¥ O

RS YIFY ofeee \R4 a¥ osl sl >
AT -+ [YOA ofeen YO/0A Q¥ [

R Y/.YY ofees /.y Q¥ Siipe

e INARZN NAYS VA Q¥ O8sh

o™ ¥/FAA -Ja¥ o[--¥ ¥ N

oo™ O/FVE Y Y/¥Y af ol il
Jee SIVY - ofoes VA Q¥ L

oo £[-50 o/ £IY0 af Sile

{72) ohlad g ol o8 il jsSio Lelis) i
(V) Ol en 5 e > (1F) OhlSen 5 S ggings
3ge3e 9 (VF) ghlSen 5 (0)5 (VA) e 5 (2ljpee
Cax by e w jl gl a sl ast (V) o, Sen 4
Geod 9 1)l 3l s £ g e cd g aldl i
Caz 5 by e 5l £l s ine 1 0aiiS Syl 3 5 >
Mo oyl | wlados gl b g cuw | duws £55 0 4ol
) g alels 0 il (w2 g5 Cle s Tl 1) S
iy g6 (39 S g LB gl o3g b Olgise
Sbar )9 g Colgiar dbely )3 adlllas 3)90 adlate (1)
Ay e el buly 5 g aw e S S 4,
29 Al 0 (T f 45 g bl o0 2929 4 (le lalS
ol sl K j> a8 ol lis () e s | g
55 Oy gl yio VooV e elas)l ddilo oMM
sl adl , sls Gdsd g cwl G
e g 039 (gunsj 95 i Sl e VooV
b ipgh 090 ddlate (obidlyie Cubge glis )3 lg 0
(V) ohen 5 (gl ccuils o] bl olo s
65 £95 by s 5 £lis)) Ll b 4 wials i
Ul S5 5 5l 3o gl by g el asily i3
Slg 0> Koy g 390 adlate &Syl Ly g o s
el ) & ol (IS 4 alSitng) bl g ol o
@ S5 Jobd @) b olelis) g o cnpidin Sbe
ALl 5 (plsling) bwg )55 5 (S5Sume bl
Jad o lie e (b g g SR> 039 58 )
S5 £95 (8365 oo )13 Gllaels ool 3)90 yidisy d 2
(o VeormV0++) Slo olas)l ddb & Cuud (g p5eS
aY 0 S e oS o LS Limeh ol Wb )b

Loyd K eio ) gy e ) ()1 pxe cg D gime pis FF g *ns

&S Gl dilaio S (oo S G 4 (B1)S 538
5 By &S & aS ol ol Buisd gls L(A) 3y
a8 21 3929 (15 ¥ Jgia) (LS 4555 0F 5 (glaxis >
03g; Asteraceae odgils 4 lsio ol oy i Jlgly8 Hkas
& ol Caonl s L oyl 5l laasgS ) Slelis .o
& Sl Sl b (ol g (g9t il cbli> yal 5
Sladise Yo ay 468 (golaad cl (Sen lo; yo50
B lwpy K 4538 5l BTN 6y b GBlo b
LS L 48 jase i ase JB S8 Wl o
9 oy yool 350 )0 Wled ylaioee 4y 0l s
WY ) ) g9 Sadld (5Ske e o ieS
il ab dcaiya By laxs e
o (VS5 ) b osaliin o Vere 5l 08 g Voo e VO
OO )I.)‘_s.uw odiiSa,l AB)E@ u»)l) )15 & o0 uyaj
W)l dids dw > s o s jas i (pSle OS]
(29,5 duliie) (3> ygo3l g (¥ Joi) cl b)> s
P ) Eod et b Sl oy S b L
WS 20 VO« + I e 9 VAo + B Ve ee ol lab
ab b elas) ddds o0 opl bl e il 3939 4l mo
(Y JSS) sl Hlo pme BMSL Ve e NDY v el
Gk 2y90 Y A 3 (S £95 Cundy (nlplh
AR YARR L;CLO.J)I 4.0.».]0 JLl (‘_SJLLC 9 dl&o).) 56:5).))
o) 90 g Cawlodgy 00 awMS” g I i b > maws 3l 26
iy sy o B e =YAe e elas)l adgaze &S Wn S
2 gbod lulpd (g dsbua |y o) Jds 5wl (s g5



http://dx.doi.org/10.29252/ifej.7.13.66
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.5.7
http://ifej.sanru.ac.ir/article-1-213-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24237140.1398.7.13.5.7 ]

[ DOI: 10.29252/if€).7.13.66 ]

\A)

o ywd jd S ojlasl 4y Cogby Jlay Juad jd g LS o3
Clyd |y adygs 5l i 551 o dkeld 5 039
292 o g Sl dals 1) (g canlio laulyd 5 wled oo
el ) Y ol July e £95 9 QLS Jude S
P9 (29

P ) g8 B b gl Cople I ol Bua
55 b (aolldyg) &S gyob sl (b lag S slops,
Siddels g Blden olul bbb guin e
g Conl JoS () 55 b slaodg 4 Cund (il
e g g el i obg b b olapilees
Sl nid Jole & 08 ol Gl N xS
2o (aeh ol cua g by gaw gl Jeli)
aibate )3 LS g axas)d (U (aj g95 Cumdg
P S 95 b g Conl b U Ghagg )90
e ads > e g laesd (5 Y
Sl dield g Lyd oo Gl e Voo e VO glyd o
o sl WY ol il gel o (e WY ) 2)
A odalie (Cawl

WA bl g 5l 1Y o)les /M.:a Jw Ql).ﬂ s K wlidpg

o= sl 5l ity Jled dleld p> (glass o g (230
aold 3 (glassS o cle Y 0 uSey g Col 0y
= il g (T JS=d) ol Jlad aels 1 it o9t
5 o 2ldlyz aaly 53 )5 ) £95 lagasle
Jpiz) (e g sl o (50 4 4w ) (09>
Laases s 5 gLd ) (=l b sl plgsee |y e 5 (0
Pladoad g lis 1o de Y 4 Caus
ol gl (JL s oLl b olo i) g, b
250 G g 039y (g Aol | il Jled Al
aoel ) Dgu oo (Jloud aloly jo asad )y 9 LS )0 iy
) obien il (Jlod aiels 3 Y 93 (pl (S14555 g9
P JSe @S e 4 wSey (oo ald b duolio
LS el e (Sasl (e ) g ol Jusd
olels s L culie 35 S Cugb) 9 bled o Lo
Bl 55l g aiely Ll cup Ggli g Cusl 29290
J—o& uLmLf )9..9} LS])’ b.\.US.)BJDu uly.ctb J.:.w)? )]

N

10.

11.

12.

13.

14.

15.

&l

. Abasi, S., B. Pilehvar and S.M. Hosseini. 2014. Study of plant biodiversity in Oshteranko protec:ted

area of Lorestan. Journal of Environmental Science and Technology, 16(3): 155-164 (In Persian).

Abd ElI-Wahab, R.H., A.R. Al-Rashed and A. Al-Dousari. 2018. Influences of Physiographic Factors,
Vegetation Patterns and Human Impacts on Aeolian Landforms in Arid Environment. Arid
Ecosystems, 8(2): 97-110.

. Abdollahi, J., H. Naderi, A. Khavaninzadeh and M.S. Mahinifar. 2015. The relation between

vegetation diversity and some of environmentally variables in Nodoushan steppe rangelands, Yazd.
Journal of Range and Desert Research Iran, 22(2): 251-265.

Asri, U. 2006. Ecology of Vegetation Coverings. Payam Noor Publications. 209 pp (In Persian).
Barnes, B.V., D.R. Zak, S.R. Denton and S.H. Spurr. 1998. Forest Ecology. 4™ edn., John Wiley and
Sons Inc., ISBN: 13: 978-0471308225773 pp

Boscutti, F., V. Casolo, P. Beraldo, E. Braidot, M. Zancani and C. Rixen. 2018. Shrub growth and
plant diversity along an elevation gradient: Evidence of indirect effects of climate on alpine
ecosystems. PLoS ONE 13(4): e0196653.

Hashemi, S.A. 2010. Evaluation plant species diversity and physiographical factors in natural broad
leaf forest. American Journal of Environmental Sciences, 6(1): 20-25.

Hegazy, A.K., M.A. E1-Demedesh and H.A. Hosni. 1998. Vegetation, species diversity and floristic
relations along an altitudinal gradient in south- west Saudi Arabi. Journal of Arid Environment, 3: 3-
13.

Hosseini, A. 2016. Study effect of altitude gradient in diversity of tree species in oak forests (Heian
Ilam). Iran's Natural Ecosystems, 7(1): 1-8 (In Persian).

Heidari, R.H. 2006. Study different inventory methods in Zagros forest (case study: Sorkhe Dizeh
Rejion in Kermanshah). PhD Thesis in forestry science, University of Tehran, 112 pp (In Persian).
Heidari, M., S. Attar Roshan and Kh. Hatam. 2010. The evaluation of herb Layer biodiversity in
relation to physiographical factors in south of Zagros forest ecosystem (case study: Dalab protected
area). Journal of Renewable Natural Resources, 1(2): 28-42.

Jiang, Y., M. Kang, Y. Zhu and G. Ku. 2007. Plant biodiversity patterns on Helan Mountain, China.
Acta Oecologica, 32: 125-133.

Jafari, J., M. Tabari, K. Kouchaksaraei, S.M. Hoseini and Y. Kooch. 2016. Effect of physiographical
factors on plant species diversity in forests of west Bodjnourd. Journal of Wood & Forest Science and
Technology, 22(4): 2016 (In Persian).

Karami, R., H.R. Mehrabi and A. Ariapoor. 2015. The Effect of Altitude and Slope in the Species
Diversity of Herbaceous Plants (Case Study: Watershed Miandar Qarootag — Gilangharb). Journal of
Applied Environmental and Biological Sciences, 5(7): 197-204.

Khanhasani, M., Kh. Sagheb-Talebi, R. Akhavan and Zzh. Vardanyan. 2015. The effect of
environmental factors on distribution of three oak species (Quercus brantii Lindl., Quercus. libani
Oliv. and Quercus infectoria Oliv.) in northern Zagros forests. Iranian Journal of Forest and Poplar
Research, 23(3): 549-561 (In Persian).


https://link.springer.com/journal/13330
https://link.springer.com/journal/13330
http://dx.doi.org/10.29252/ifej.7.13.66
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.5.7
http://ifej.sanru.ac.ir/article-1-213-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24237140.1398.7.13.5.7 ]

[ DOI: 10.29252/if€).7.13.66 ]

¥ o o515 oS 3 (LS GlodisS w95 2 (S5 Jolse b s

16. Mahmoudi, S., M. Khoramivafa and M. Hadidi. 2018. Investigation of the relationship between
altitude and aspect with plant diversity: A case study from Nawa mountain ecosystem in Zagros, Iran.
Journal of Rangeland Science, 8(2): 129-142.

17. Mirzaei, J.,, M. Akbarinia, S.M. Hosseini, H. Sohrabi and Hosseinzade. 2007. Biodiversity of
herbaceous species in related to physiographic factors in forest ecosystems in central Zagros, Iranian
Biology Journal, 20(4): 375-382 (In Persian).

18. Mirzaei, J., M. Akbarinia, S.M. Hosseni and M. Kohzadi. 2008. Biodiversity comparison of woody
and ground vegetation species in relation to environmental factors in different aspects of zagros forest.
Environmental Sciences, 5(3): 85-94 (In Persian).

19. Qian, H., R.E. Ricklefs and P.S. White. 2005. Beta diversity of angiosperms in temperate floras of
eastern asia and eastern north america. Ecology Letters, 8: 15-22.

20. Smith, F. 1996. Biological diversity, ecosystem stability and economic development Journal of
Ecological Economics, 16: 191-203.

21. Sekhavati, N., M. Akbarinia, H. Zanganeh and J. Mirzaee. 2016. Effect of topography on diversity of
site in the forests of Kermanshah province. Forest and Rangeland, 97: 24-33(In Persian).

22. Tian, Z., W. Chenb, C. Zhaob, Y. Chenc and B. Zheng. 2007. Plant biodiversity and its conservation
strategy in the inundation and resettlement districts of the Yangtze Three Gorges. China. Acta
Oecologica Sinica, 27: 3110-3118.

23. Vujnovic, K., RW. Wein and M.R.T. Dale. 2002. Predicting plant species diversity in response to
disturbance magnitude in grassland remnants of central Alberta. Canadian Journal of Botany, 80: 504-
511.

24. Vaseahi, P., H. Ejtehadi and H. Zahedii pour. 2011. Plant Species Diversity in Relation to Elevation
and Aspect: A case study in Kalat Highlands of Gonabad, Khorasan Razavi. Materials & Energy, 9
(3): 547-558.


http://dx.doi.org/10.29252/ifej.7.13.66
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.5.7
http://ifej.sanru.ac.ir/article-1-213-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-08-23 ]

[ DOR: 20.1001.1.24237140.1398.7.13.5.7 ]

[ DOI: 10.29252/if€).7.13.66 ]

Ecology of Iranian Forests Vol. 7, No. 13, Spring and SUMMET 2019 ........cccuiiririiinieiinieesieesisises ettt 75

Effect of Physiographic Factors on Plant Biodiversity in the Central Zagros
Forests (Case Study: Educational Forest of Razi University of Kermanshah)

Reza Hossaein Haidari', Azadeh Sohrabi Zadeh? and Maziar Haidari®

1 and 2- Assistant Professor and Graduate MSc., Faculty of Agriculture, Razi University, Kermanshah, Iran
3- Assistant Professor, Forests and Rangelands Research Department, Kurdistan Agricultural and Natural Resources
Research and Education Center, AREEO, Sanandaj, Iran, (Corresponding Author: m.haidari@areeo.ac.ir)
Received: February 11,2018 Accepted: December 12,2018

Abstract

Ecological condition including physiographic factors have impact bon plant species
diversity. There for it is necessary to investigate at the ecological condition in other to achieve
sustainable development and natural ecosystem conservation. The present study aim is
investigate the effect of physiographic factors (altitude and geographic directions) on the
biological diversity of plant species in the middle Zagros forests. The investigate was conducted
in Research and Education Forest at Razi university located in between the west cities of
Kerend Gharb and Sarpole Zahab, in Kermanshah province. The studied area was divided into
three elevation class including less than 1000 m, 1000 to 1500 m and more than 1500 m asl. In
each class of elevation and direction, respectively 32 and 48 plots of circular shapes of 1000
square meters in random- systematics were taken. In order to study the shrub layer in each
circular sample plot, a plot of 25 m* and a microplate of one square meter to study the
herbaceous diversity were taken. The results showed that the highest values of diversity indices
for tree, shrub and herbaceous cover in altitudes from (1500-1000) were observed and ANOVA
test showed significant different between diversity index in three elevation classes. The results
of compare biodiversity index in two main aspect showed that in trees and shrubs layer
maximum of diversity index observed in the northern slopes, but for herbaceous layer,
maximum of diversity index showed in southern slopes and T-test showed significant different
of biodiversity index in two aspect direct. Overall results showed that the physiographical
parameter (Elevation and aspect) are a significant effect on diversity condition.
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