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Figure 1. Location of the study area
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Table 1. Mean and standard error of diversity indices in each sampling plot
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Figure 2. Mean and standard error of the richness (&), evenness (b), Shannon-Wiener (c) and Simpson (d) indices for
the most important species identified in the study area
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Table 2. Significance level and t-value of biodiversity indices in circular and distance sampling methods

compared to 100% sampling method
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Table 3. List of tree species in the study area
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Figure 3. SIV index of all species identified in the study area

Ol (Y0) 5,5 s citd Cy e @lie ddsl Cilaal
4 55 ciliseo (slo et Sl oalitl b s )2
8l ptungS] S5lsS1 Cunidg dunlio g ipogs yolaie
5428 050 )b jb (bl Copde ) S mrea
la gy ddllles &y 3 cpl 21U (V) 29 dnlsd ppe
imssS| () 95 209l ysliteds 3ol (gl g0

L;L.SS) L;l)_g SleMbl M)L; o)lw Jio dlﬂm

Slahyyl g () dix jl pogmadan LaJ e cutS
9428 L olyice |y epoge cnl s olunj (S5ol5m
SrSojlal g (s jegs loadls I g b Lilos
= d)lae (B 0 S IS Gle omen ola Sy


http://dx.doi.org/10.29252/ifej.5.10.61
https://dor.isc.ac/dor/20.1001.1.24237140.1396.5.10.7.9
https://ifej.sanru.ac.ir/article-1-229-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1396.5.10.7.9 ]

[ DOI: 10.29252/if€}.5.10.61 |

Y

aS ol g0 slamdli 5l (S pasls ) Koo Byl
Coads jd S o dusle |y 316 g ke sl g0 4o
A g daad ) ond bl olay 38 90 aSo) Jloss!
o3l (Vo) amd ol 1y aiil awsly 5l 445
U9y dm bl gyl adllan )3 )5 Ws5 (yguapenes
9 IAYD o [N 5 (S dlé\.L.\oLS 9 d“’)—.’.b oo yd Jo
ibio 5ol  sleis YL 55 J (Sl S0 3blis
a3l 5:0ke jlude (V) (Sblysy 5 il & (gy5bey s
@SS a8 gl S ) —us-opld
Sl g YIVY (M5 1kl s (Acer plantanoides)
oanls 00, SIS YN el ool oS5 sl s
S5 ploean ©F 455 ly ol adlae 3 yug-ogls
9 d‘oﬂlﬁ o)) do db”uf‘ﬁ) u»l.wl »9 ailaio 2 ‘_;LDI
Gy g Ll Candas VIVAY 9 VIYVES OSYA Loy (glalols
VOYY ME A s s dilaio mao 65 (paogd (lgicdy jpon
g el aiaia 3 Jy 5 6 5 o 51855 55
Sl 0pls pasld aS a8 oo (F) o)Sen 5 (ot
ol b 235yl powlie 30 cdieS unjess
2 Ble S a s w8 yS Ly 35 (V) o) 5 00lj0ee
ol dalllas (0 &S5l &Sl Gl glyly yg —yeilis
A oald L 35

Plel L (ylayrasiges sla by, dmlio aes
Olasdy ldlols o) oS ol i adllas pl )0 doppio
S Ll e K 6890 5 e sy, Sl (S
oS ety SLS 50 S 43 slaw (650510 b Lol L
o s lopylal 5 glopmls (gl yatiges (sl sbgyds o
LS)—S")l'\—’l le)_J oy b OLMAIol C.la_w l_J oy
ool 510,08 51,8 eolitwl 5y50 (5590551 &u_duuasu,
yodaied aJol clolasl 5l 585 slaoaly 36l Cuwday oS
39 s gty el S5 > S 5 (A5 SleM] S
lallhe alox 5l S5 loasa 5l 5)bpaiges (by) ol &
dyg—0 ju Ji> Srdnasuio )JLM: 3)91).3 Auid g dy ‘LSJLO)
3 355485 oy sl LeSBl b 15,5 )5 o)
Slelidl g (gjmyaaliy o @5 4o g 298 S Joglas
Wgd Jloel wyd 4 58 e

A plad) ol s
03 dwbre (SIV) 465 couenl 55y (asls oluly

dy9 ddlaie ;3 odd glolid Lol 4568 dw «pils adllas )
CyS 4568 5 40de adls ol (YU lde (gl adllas
dy9 adlaio i o &S 2 Lolaidl dghay ) Hlade oy i
O 5 99,8 Byme diaddyl 465 oyl oK, | axlllae
adlato )3 jyea=pS bl QUi ) 5)98 b jyee
oyl dwoa by jasls ol a S Logl jlecslh
Sl LGS oSl 5 S e o o
sokaiod Kl oo Kgd o dpulne oa JUS ) lojen joboey
A8 e oVl oo b ailto S, 855 (o iate Byne
ol Uy 2T s 15 (VF) oo 5 by,
1538 Ole 0lRdng) 4 )3 L5 ek (B > paSlS
bylyd o ylis 65 S (gl sl cpl YU Hlade oS
ol Fbe (Se3sdsST Cuanl g o) 50 o caslio
Gl 395 o > 455

SSeilasl b (dalold gls pdiges g, jl edlatwl jo
Al FAY) ol ymdises dbd o )3 ci 0wl cula U )l
SIS (g (jess slapasls (Lisa o cé
2 ol el clwsy dopd do (g )b bl @ Cans o ime
I S plgmear Glogly (53 piges i) > & cul Js
3895 Sllllae ) ()l mdiged sbo ) (pdghie
YYVA do)d dio gy )0 9,8 ;0 cépo 4yl VoYY ol
90 3= A2 (g &5 MBS 0jlul LS 5 cd s b
cuils aalgs lalasMe B 45U o lsylel anja g olej

5 Gl L Sgel dalad )3 35250 (sladisS dluss Le
Olyedn adged aslad a3 15l &S Slass oy iy
i Slolp e o (GBIESy 298 o0 (Byme (sl (Sl
SO sl & glarels ] ddleio G yo Galisee (sladisS
S sle (sL2d 565 & Cud (65508 g0 gy Cuwl 4igSed L
(BleiSs o Lie Lili 8l L (VYY) cal LSS Slglyd b Ll
(o9 Saiss b Hlai gl 9 e 3k 5 adlaie S g5
Dy omobio s slie gl asdllas 550 adlaio

oAb duwloe gmparw 9 yag—(pld laasld e
F Sl 55,505 Gblio b auslis ) adllas 350 ailate (<l
oadli Jlade .l adlaie ol )5 slassS sV g5
o=las S ciwl SO U s 5l glacely glyls guan
Gl ddlaio ) yud a5 j lis WSl BKop S 4 dae

Fal%)

1. Abasi, S, SM. Hosseini, B. Pilevar and H. Zare. 2009. Corresponding author 10 effects of
conservation on woody species diversity in Oshtorankooh region, Lorestan, Iranian Journal of

Forest, 1(1): 1-10 (In Persian).

2. Abedi, R. and H. Pourbabaie. 2010. Plant diversity in natural forest of Guilan Rura Heritage

Museum, Iran, Biodiversitas 11(4): 182-186.

Ahani, H. and H. Pourbabaei. 2004. Biodiversity of woody species in Acer platanoides sites in the
Shafaroud forests, Gilan (Iran), Rostaniha, 5: 147-158 (In Persian).

4. Alijanpour, A., J. Eshaghi Rad and A. Banj Shafiei. 2009. Investigation and comparison of two
protected and non-protected forest stands regeneration diversity in Arasbaran, Iranian Journal of

Forest, 1(3): 209-217 (In Persian

5. Alijanpour, A., M. Zobeiri, M.E%: Marvi Mohajer and N. Zargham. 2004. An Investigation of the
best statistic sampling method in forests of Arasbaran, Iranian journal of Natural science, 56(4):

397-406 (In Persian).


http://dx.doi.org/10.29252/ifej.5.10.61
https://dor.isc.ac/dor/20.1001.1.24237140.1396.5.10.7.9
https://ifej.sanru.ac.ir/article-1-229-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1396.5.10.7.9 ]

[ DOI: 10.29252/if€}.5.10.61 |

SA

Oblens] (K5 wiampmgS] ) a5 95 39l p yolaiods 3,8 o 5S35 slalold ()l pdiges o) (b))

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.
28.

Bahmani, H., . Ataei and A. Moradmand Jalali. 2014. Compression of tree species biodiversity

indices in the Darabkola forest, Mazandaran, Journal of Environmental science and technology, 15

(4): 55-64 (In Persian).

Cutko, A. 2009. Biodiversity inventory of natural lands, natural serve technical report, Alington,

Virginia, Naturalserve, 40 p. www.naturalserve.org

I(—:aigari,_ R.)H. 2008. Distance sampling methods In forest inventory, Razi University press, 122 pp
n Persian).

Haidari, R.H., M. Gholami and S.M. Masomei. 2016. Study of distance sampling methods accuracy

to estimation of mediterranean stinkbush species (Anagyris foetida L.) Density (Case Study: Forests

of Kasakaran, Gilanegharb), Ecology of Iranian Forest, 4(7): 26-34 (In Persian).

Halkos, G. and S. Managi. 2017. Land use, forest preservation and biodiversity in Asia. Journal of

Forest Economics, 29: 1-3.

Hamzeh’ee, B., S.R. Safavi, Y. Asri_and A. Jalili. 2010. Floristic analysis and a preliminary

\Iéege_tatl)on description of Arasharan Biosphere Reserve, NW Iran, Rostaniha, 11(1): 1-16 (In
ersian).

Jafari, A. and Y. Askari, 2017. Comparison of different biodiversity indexes in different Sampling

designs (Case Study: Chahartagh Forested Reserve, Chaharmahal & Bakhtiari Province),

Environmental Researches, 7(14): 135-144 (In Persian).

Kazemi, Sh., S.M. Hojjati, A. Fallah and K. Barari. 2015. Effect of single selection Method on

woody and herbaceous plant biodiversity in Khalil-Mahale forest, Behshahr, Iranian Journal of

Applied Ecology, 4(11): 15-26 (In Persian).

Kindt, R. and R. Coe. 2005. Tree diversity analysis. A manual and software for common statistical

methods for ecological and biodiversity studies. Nairobi: World Agroforestry Centre (ICRAF),

Nairobi, Kenya. 196 pp.

Marques, P.F., C. Fernandes, A. Gaio, J.P. Costa and F. Guilherme. 2016. A sampling methodology

tzoléaggg[ate biodiversity assessment in public green spaces, Urban Forestry & Urban Greening, 20:

Mirjalili, S.A. and E. Poorazizi. 2014. Biogeographical and biodiversity study of tree and shrub

vegetation in Tehran province, Plant and Ecosystem, 9(37): 35-52 (In Persian).

Mirzaei, R., A. Esmaili-Sari, M.R. Hemami and H.R. Rezaei. 2015. Spatial pattern determination of

biodiversity threats at landscape level (case study: Golestan province), Iranian Journal of Applied

ecology, 4(11): 79-91 (In Persian).

Mohammadzadeh A., R. Basiri, A.A. Tarahi, R. Dadashian and M.R. Elahiyan. 2015. Evaluation of

biodiversity of plant species in Arasbaran area using non-parametric measures with respect to

topographic factor of slope: a case study of aquiferous land of Ilgina and Kaleibar Rivers, Journal of

Plant Research (Iranian Journal of biology), 27(4): 728-741 gln Persian).

Motz, K., H. Sterbaa and A. Pommerening. 2010. Sampling measures of tree diversity. Forest

Ecology and Management, 260: 1985-1996.

Nautiyal, S., K. Bhaskar and Y.D. ImranKhan. 2015. Chapter 2: Methodology for biodiversity (flora

and fauna) study, 13-37. Biodiversity of semiarid landscape, 398 pg)

Patarkalashvili, T., 2017. Forest biodiversity of Georgia and endangered plant species. Annals of

Agrarian Science, 15: 349-351.

Pourbabaei, H., F. Asgari, A. Reif and R. Abedi. 2012. Effect of plantations on plant species

diversity in the Darabkola, Mazandaran Province, North of Iran, Biodiversitas, 3(2): 72-78.

Pourbabaei, H., H. Manafi and T. Abedi. 2010. Investigation of woody species biodiversity in white

Georgian oak tree (Quercus ]petraea subsp. iberica) sites (case study: Choobe daragh and Darana,

Arasbaran), Iranian Journal of Forest, 2(3): 197-207 (In Persian).

R Development Core Team. 2008. R: A language and environment for statistical computing. R

Foundation for Statistical Computing, Vienna, Austria. ISBN 3-900051-07-0, URL http://www.R-

project.org.

Rubio, A., R.G. Gavilan, F. Montes, A. Gutiérrez-Gironb, E. Diaz-Pines and E.T. Mezquida. 2011.

Biodiversity measures applied to stand-level management: Can they really be useful?, Ecological

Indicators, 11(2): 545-556.

Srinivasa Rao, D., P. Prqya?a Murty and M. Venkaiah. 2013. Phytosociological observations on tree

species diversity of tropical forest of Srikakulam district, Andhra pradesh, India, Indian Journal of

Plant Sciences, 2(4): 89-108.

Sagheb Talebi, Kh., T. Sajedi and M. Pourhashemi. 2014. Forests of Iran, springer. 152 pp.

http://lwww.unesco.org/new/en/natural-sciences/environment/ecological-ciences/biosphere-

reserves/asia-and-the-pacific/islamic-republic-of-iran/arasbaran/.Accessed 9th December 2017.


http://dx.doi.org/10.29252/ifej.5.10.61
https://dor.isc.ac/dor/20.1001.1.24237140.1396.5.10.7.9
https://ifej.sanru.ac.ir/article-1-229-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.24237140.1396.5.10.7.9 ]

[ DOI: 10.29252/if€}.5.10.61 |

Ecology of Iranian Forests Vol. 5, N0. 10, AUtumn @and WINEEr 2017 ..........coueieiririniniientsieere st st sissenene

Evaluation of Nearest Neighbor Distance Method. for Biodiversity Estimation in
Arasbaran Forest Ecosystem

Roya Abedi * and Tooba Abedi 2

1- Assistant Professor, Department of Forestry, Ahar Faculty of Agriculture and Natural Resources, University of
Tabriz (Corresponding author: royaabedi@tabrizu.ac.irg
2- Environmental Research Institute, Academic Center for Education, Culture and Research
Received: March 23, 2018 Accepted: May 8, 2018

Abstract

Species diversity protection will ensure the protection of natural processes and ecological
values. Appropriate information on the condition and location of endanger species will facilitate
the management and conservation of forest areas. The present study was conducted in
Arasbaran forests for the purpose of evaluatin% two sampling methods including circular
sampling (1000 m“ ared) and the nearest neighbor method. Richness, Evenness, Shannon-
Wiener and Simpson diversity indices were calculated in BiodiversityR package in the R
software environment and the comparison of the means was performed with independent t-test.
Results showed that there was no significant difference between the sampling methods and the
100% inventory method in terms of richness, evenness and diversity indices (p< 0.05). All
dlverstg indices showed high values of species dlverstgl in the study area. Species importance
value (SIV) for tree species showed the high values of thisindex, so that Acer campestre as the
main species in the region. According to the results of this research, the nearest neighbor
distance sampling method can be used as an efficient sampling method for estimation of
biodiversity in the studied forest ecosystem.

Keywords: Arasbaran forest, Diversity indices, Nearest neighbor distance method, Sampling
method, Species diversity
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