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Table 1. Dominanat species list
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Family Scientific name
Apiaceae Prangos latiloba Korovin.
Asteraceae Artemisia kopetdaghensis “Krasch., Popov & Lincz. ex Poljakov”
Asteraceae Inula peacockiana (Aitch. & Hemsl.) Korovin
Asteraceae Serratula latifolia Boiss.
Berberidaceae Berberis integerrima Bunge
Caprifoliaceae Lonicera bracteolaris Boiss. & Buhse
Caryophyllaceae Acanthophyllum pachystegium Rech.f.
Cistaceae Fumana procumbens (Dunal) Gren. & Godr.
Convolvulaceae Convolvulus calvertii Boiss.
Convolvulaceae Convolvulus dorycnium L.
Cupressaceae Juniperus polycarpus K Koch var.turcomanica (B.Fedtsch.) R.P.Adams
Ephedraceae Ephedra intermedia Schrenk & C.A.Mey.
Fabaceae Astragalus verus Olivier
Fabaceae Colutea porphyrogramma Rech.f.
Hypericaceae Hypericum perforatum L.
Lamiaceae Phlomis cancellata Bunge
Lamiaceae Perovskia abrotanoides Kar.
Lamiaceae Teucrium polium L.
Liliaceae Fritillaria raddeana Regel
Poaceae Aegilops tauschii Coss.
Poaceae Aegilops triuncialis L.
Poaceae Avena sativa L.
Poaceae Bromus danthoniae Trin.
Poaceae Bromus tectorum L.
Poacea Boissiera squarrosa (Sol.) Nevski
Poaceae Echinaria capitata (L.) Desf.
Poaceae Poa bulbosa L.
Poaceae Stipa barbata Desf.
Poaceae Taeniatherum crinitum(Schreb)Nevski
Rhamnaceae Paliurus spina-christi Mill.
Rosaceae Prunus microcarpa C.A Mey.
Rosaceae Prunus pseudoprostrata (Pojark.) Rech.f.
Sapindaceae Acer monspessulanum L.subsp.turcomanicum (Pojark.)Rech.f.
Scrophulariaceae Verbascum cheiranthifolium Boiss.
Xanthorrhoeaceae Eremurus kopetdaghensis M. Pop. ex B. Fedtsch.
Xanthorrhoeaceae Eremurus spectabilis M.Bieb.
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Table 2.The studied functional traits
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Sl p3¥ aomo (SEaST 2929 g9 (S b Sl S
I,2; .(Erfanzadeh et al., 2015; Heydari et al., 2017)
QLS G Sy (e (SRS S97g S5 Dygo
Ol il walys Rl ol slagis oS ol
Sl og)S (ol e @y i ) e Rl S
3szg0 LS I (6 s Bi> Coge a5 Sl LS )
JURNREEE ST ATV TRTN
SuslsST bl 5l (et ceol Sl 90,5 glid oS
Mason ef) cowl oals Jlil 39750 (sladisS aliwg 4y a5
Conl laigS L b soniins LLS )| sl )ls g «(al., 2005
Lis gl a5 oged (5S4l g co (Tilman, 2001)
ol slacdlad diion (pivwsST 0 (60,515 o5
E95 45 amd oo (LS Baiod (nl @l 1) i Cens conlie
60,5, g9 )b pls glyz co slaashais o (60,51
oy by 5 S e e ) oy (s
QB Golille (izen g (S9S bg 5l (e
P98 60,55 g5 Sl crge Wl o 5 035 A5 (£98

r:\.) LS‘)-?' QLA)' o )Lo.u o gloaalaie O oke EWY U"‘

OV JS8) 0,005 0929 (P-value>-[+0) sl cxe S
Sain adlas 5)90 adlaie jo a5 ol lis @l
2B e gl oS gel Az 5 63508 sle
ol e Giytier 45 (hgo a3 J1E 6 g5
yol> o M ol caalise sl gl dalaie o
daslio ) 45 Widgel Lb)lsS <Katovai er al. (2012)
(S gl g adgl Sl sl slaadlare L
5 o gz cou glaailiie 60,55 slé e
£ yolie 10 S| dg2g 0 )d 3929 ol g S0
2 gl 5l S8 Wl oo e slas )5 0 60,5,
alllas 5)50 laailaie 1o GLLS 63,5, sla Sy
el 23,5 5 0SB 350 e 488 Slallla o o il
Lohbeck ef al. (2012) simen (Mayfield ef al., 2010)
P 265 55 5 M 55 slaazin ydS 5

5 0,515 oS g il el

95 ain 5 (63,55 st Jlade (eSS ()b

Sp GBI - ez )5 4 dbgye g, 605
Mloaily @il 4 lagados 5l 6 ks 0556 () JS5)

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

144



ey Gz g el slz sla

i (5359 GeSles e (a8 > 3 el Jf B aslllas
el g (F-value = < /YY; P-value= +/0Y) 5, 059 zxlane
AL (F-value= +/+ V;P-value = YY?) S s mlaws 39

Aiseanlive gl caxe
Obas aslllas 8 )50 (slalocs 53 gl | (559 (eSilee anlie
aibie 4y b o ol | (59 (eSlee Jade (g it a5 3l
351 (WVR) 5 Uiz = |y alaie 5 (VAF) ol gl oo
pae Lo a4y by e azviw (pl Jlde (506 oS (J o
2 EW) (S9Nl Jade G eizmen 9 (A1) |
M o S L OVFY) ()5 Ui - |y pas aibats
il polie duslin (¥ JS0) il 0929 (5l sxo
P8 Ol e Gt iy o8 0l LS o 5 S 2 g
SISz - Lz poe o S adlaie ) boye (S

Sz bagio B o8 Dol 4z g5 b ad odalive (o )5 Sz
pls slyz jloolainl €8,5 am. S lgi oo ilaio ol 1o ols
Sane Rl lyi Wlgh oo Lagie B oS glacad o
5 &35 Rl 69,51 £95 ente b, 5o 593
Loty pal 50098 d ) E935 s dlly ot sS T lons
«(SlieS £95 w38l g Laa> Iy Erfanzadeh ez al. (2015)

Ailos )5 AST lawgio U oS (gl > o 9929

S 2 e 900 g9 ramiw (v

S LS Rl S
So 2 e 6358 g9 a4 b
Lo &S ols (Las (F Jguz) (oo slaSis ln Sis
(F-value =+/-¥ ;P-value =Y/AY)gls Sy el

3 90 5 Led 13U Coss (P-value <+/+ ) (5 ls gxo & jgar

T4 a
']
=
Iz ab
5.
-
oo
i
I gt il pae ol s I
AL
Ungrazing | Ungrazing +| Grazing + | Grazing
lorestation | foresiation

J_ o Fe .

s

LA

»Z h

Ll ]

SE . b

% 2

L=

TE

|z

2 7

?“_v e | Hlaes | tlg I
s | g

Ungrazing |Ungrazing +| Grazing+ | Grazing

[orestation | forestation

SIS 9152 w3l i (T39S0 2 (0 (69,5,1 955 lvaziuw (5250leo dun Lo - IS
Fig. 2- Comparison of the mean of single-based functional diversity indices affected by grazing and forestation

S50 9929 & Glgiee ) 4z Gl Lo 092 (gm0 0590
5o ol Cas gl gl adlaie )0 992 ge slrazS o g
Acer monspes- Ju8 3| glrazis 5 g i )0 ddlaie oyl
sulanum« Juniperus excelsas Lonicera bracteolaris:
Ephedra o Paliurus spina-christic Cerasus microcarpa
ol ol el )l Sig (Sl iali8l o g intermedia
3929 ;508 B,k |l oads bradlaie Koo Cond 4y ashais
OrSles azin 5. 69,515 SLid (e oo 5 Ceo LL3 |
Villéger et al.,) ol aid; )13 0uST 5 )90 oL glis)| s
cod ddhie 0 (50,55 sl lade (o i (2008
Lewly cpl o il oo J8 Cdlas 0aisS aul sl 6l >

(Y JSKs) 0gs (+/TY)
o R (e i g 4 Al Sy (Sl dmin
)] 0eSlee dnslie gz )3 (VL Soeal 4 009 (g
Slolyd 3l asn ol diloee )0 5 00 asal> o o S
Pla et al.,) 55,5 oo oolazul ol 8l S5g (55 5 (oo
(e oAz (60,5 IS g4 slrasin )l 51 (2011
F oS Sy g Je Jodoar Sy e 2
pressST S, L Bl iy s R0,
39 ol awslas (Butterfield ef al., 2013) scws
pls gl co glaadlais a5 ol lis LS sl S

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

FA



Sz = Iz pae )5 53 Sy (S pp &S
g aslllan s 90 slaes )5 500 ) yiion (g o e g
Lyl 09g a5 Sl okl SLIl @ Calizee slo uaxs
sl LS ol Syl il gl lole daioo delnsl
5 QLS (25l a5 Carge (Sl DML iged (s
(Edg ) LS (kS dnngs sl p Zeo B al8l cales 5o

(Azimi Motem et al., 2011) 545 o

S 5 Aot

2570 (S92 3,509, Sl 97me (69,55 8,50, 5l ool
S Wlge anly S g sleazin g pSojll
2 e s dele 5 S5alsST slaan] b 4 Conid |y 6
g5 hlies glaazin 3929 N3 (g il iled ool )]
(e oz » (e 9 Shs p Se Jold) 60,5,
(SaSly g ISy HesSs Lig) o] calizes sladilys 4
Sl S bl (o aed)l galdS lgia wilgs oo
A ) 55 Bl

iy > 485 planil slagadon (g 5l (S pol> dos
S )5 > S g5 Glaamin anglic 5 (o)
Sl 45 ol (lis G ol gl il e il
Gl a5 0 Gilgne Spga 258 g9
U oS Sals j0 ohge pld glyz 9929 (puioran 5l Siglas
55 6,55 5 Lade sl o v (o)1l Wl o0 Lamgie
2555 18 ool oy g0

ey o
! Functional Diversity
2 Xeric
* Mesic

Akkafi, HR., Ejtehadi, H. and Sepehri, A., 2017. Inves-
tigation of plant functional diversity based on functional
groups identification within the safe areas of the Gham-
ishloo National Park Isfehan province. Environmental
Sciences. 15(3), 93-108.

539 Oeles domiw a5 azils Lo Lavorel er al.(2008)
e slaaisS 53 (S O (G550 ke b e 4 el
Pl sl pa ol gazme s azn callnj s (Ko
@ dges >y 2 50 asS olas Jlsy8 0 AT e (S
Ol 5 et Slsl8) e sladisS (nlpln g co e
P A g Wl dazmiw (pl 5o gy U (i (S
Sl e slodisl ouims lis diw pl CaS g3 o

.(Grime, 2006)

o e $0 50 9 slrazien (o)

S S S Ryl SR
So e (60,55 £ i (5eS0lee dlie ol
OSlee polie (o5 0o lis (&S (S sl S
(F-value= +/-Y¥; P-value = Y/") Cody 5 o8 Si9
3,18 3929 (6 o sre S adlllas 5,90 (sl o o
Olee 60,515 £95 glvazins polie (&S Jl> o
eols) anlllas 3)50 (S lop,d oo o andlr s
S sne BB (Cadg 5 5 Codginn S cod Cudsin S
S PR Sy Ol Sl i gl Ll g
3l i S - L pas adhie 5 Sudg s
ladilate (o (g lopsd o &5 > 50 09 ladilaie
IS as cl ooyl oy gaios .cuilad 992 (LS
e o5 Sl Dglite aLS glaszrl 10 50 digF y2 (S
4 2L Clelaizl JLElo )0 Dglds S92 g (sline « DS
Obe 4 i wilgs o aS” (Mobayen, 1981) o5, o Lo
O o D9 ergS| 52 33 (Fglite Sloas 9o S5
SengipaS6 S35 5 (ol 5 5 (oS i S
s Ll oS il Sl aams e ol L]

oy lad gl (Pairanj ef al., 2011) osiws 35 S

&b

Allan, E., Bossdorf, O., Dormann, C.F., Prati, D., Gossner,
MM., Tscharntke, T., Bliithgen, N., Bellach, M., Birk-
hofer, K., Boch, S. and B6hm, S., 2014. Interannual vari-
ation in land-use intensity enhances grassland multidiver-

sity. Proceedings of the National Academy of Sciences.

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

£



wr &Sz g el sz sl

111(1), 308-313.

Allan, E., Manning, P, Alt, F., Binkenstein, J., Blaser, S.,
Bliithgen, N., Bohm, S., Grassein, F., Holzel, N., Klaus,
V.H. and Kleinebecker, T., 2015. Land use intensification
alters ecosystem multifunctionality via loss of biodiver-
sity and changes to functional composition. Ecology Let-
ters. 18(8), 834-843.

Anonymous., 2015. Green Albourz Consulting Engi-
neers. Forest project of non- industrial woods in Darkash
and Jozak watershed. Bureau of natural resources in North

Khorasan. (in Persian with English abstract).

Asselen, S. and Verburg, PH., 2013. Land cover change or
land-use intensification: simulating land system change
with a global-scale land change model. Global Change
Biology. 19(12), 3648-3667.

Azimi Motem, F., Talai, R., Asiabizadeh, F. and Houshy-

ar, M., 2011. A survey on flora, life forms

and geographical distribution of plant species in the pro-
tected forest of Fandoghlu (Ardabil

province). Taxonomy and Biosystematics. 9(3), 75-88.
(in Persian with English abstract).

Baraloto, C., Herault, B., Paine, C.E., Massot, H., Blanc,
L., Bonal, D., Molino, J.F., Nicolini, E.A. and Sabatier, D.,
2012. Contrasting taxonomic and functional responses of
a tropical tree community to selective logging. Journal of
Applied Ecology. 49(4), 861-870.

Blaser, J., Sarre, A., Poore, D. and Johnson, S., 2011. Sta-
tus of tropical forest management. ITTO Technical Series
38. International Tropical Timber Organization, Yoko-

hama, Japan.

Butterfield, B.J. and Suding, K.N., 2013. Single-trait
functional indices outperform multi-trait indices in link-
ing environmental gradients and ecosystem services in a
complex landscape. Journal of Ecology. 101(1), 9-17.

Cardinale, B.J., Dufty, J.E., Gonzalez, A., Hooper, D.U.,
Perrings, C., Venail, P., Narwani, A., Mace, G.M., Til-
man, D., Wardle, D.A., Kinzig, A.P., Daily, G.C., Loreau,
M., Grace, J.B., Larigauderie, A., Srivastava, D.S. and
Naeem, S., 2012. Biodiversity loss and its impact on hu-
manity. Nature. 486, 59-67.

Carvalho, T.S., Jesus, E.D.C., Barlow, J., Gardner, T.A.,
Soares, 1.C., Tiedje, JM. and Moreira, EM.D.S., 2016.
Land use intensification in the humid tropics increased
both alpha and beta diversity of soil bacteria. Ecology.
97(10), 2760-2771.

De Bello, F., Lavorel, S., Diaz, S., Harrington, R., Cor-
nelissen, J.H.C., Bardgett, R.D., Berg, M.P,, Cipriotti, P,
Feld, CK., Hering, D., Martins da Silva, P, Potts, S.G.,
Sandin, L., Sousa, J.P,, Storkey, J., Wardle, D.A. and Har-
rison, P.A., 2010. Towards an assessment of multiple eco-
system processes and services via functional traits. Biodi-
versity and Conservation. 19, 2873-2893.

Dodge, Y., 2008. Kolmogorov—Smirnov Test. The con-
cise encyclopedia of statistics. India.

Edwards, F.A., Edwards, D.P,, Larsen, T.H., Hsu, W.W.,,
Benedick, S., Chung, A., Vun Khen, C., Wilcove, D.S.
and Hamer, K.C., 2014. Does logging and forest conver-
sion to oil palm agriculture alter functional diversity in a
biodiversity hotspot? Animal conservation. 17(2), 163-
173.

Erfanzadeh, R., Omidipour, R. and Faramarzi, M., 2015.
Variation of plant diversity components in different scales
in relation to grazing and climatic conditions. Plant Ecol-
ogy and Diversity. 8(4), 537-545.

Fauset, S., Baker, TR., Lewis, S.L., Feldpausch, TR,
Affum-Baffoe, K., Foli, E.G., Hamer, K.C. and Swaine,
M.D., 2012. Drought-induced shifts in the floristic and
functional composition of tropical forests in Ghana. Eco-
logical Letter. 15, 1120-1129.

Gossner, M.M., Lewinsohn, T.M., Kahl, T., Grassein, F.,

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

y-



Boch, S., Prati, D., Birkhofer, K., Renner, S.C., Sikorski,
J., Wubet, T. and Arndt, H., 2016. Land-use intensification
causes multitrophic homogenization of grassland com-
munities. Nature. 540(7632), 266-269.

Grime, J.P,, 2006. Trait convergence and trait divergence
in the plant community: mechanisms and consequences.
Journal of Vegetation Science.17, 255-260.

Heydari, M., Omidipour, R., Abedi, M. and Baskin, C.,
2017. Effects of fire disturbance on alpha and beta diver-
sity and on beta diversity components of soil seed banks
and aboveground vegetation. Plant Ecology and Evolu-
tion.150(3), 247-256.

Jafarian, Z., Ahmadi, F. and Kargar, M., 2018. Effects of
grazing intensities on functional diversity and species di-
versity indices in the Bolban Abad rangeland, Kurdistan
province. Iranian Journal of Range and Desert Research.
24(4), 768-771.

Kent, M., 2012. Vegetation description and data analysis.
2nd edition. John Wiley & Sons, Ltd. USA.

Hooper, D.U., Chapin, ES., Ewel, J.J., Hector, A., In-
chausti, P, Lavorel, S., Lawton, JH., Lodge, D.M.,,
Loreau, M. and Naeem, S., 2005. Effects of Biodiver-
sity on Ecosystem Functioning: A Consensus of Current
Knowledge. Ecological Monographs. 75(1), 3-35.

Isbell, F., Calcagno, V., Hector, A., Connolly, J., Harpole,
W.S., Reich, P.B., Scherer-Lorenzen, M., Schmid, B., Til-
man, D., Van Ruijven, J. and Weigelt, A., 2011. High plant
diversity is needed to maintain ecosystem services. Na-
ture. 477(7363), 199.

Esler, K. and Rebelo, A., 2014. Quantifying Functional
Biodiversity. African Journal of Range and Forage Sci-
ence. 31(3), 235-236.

Katovai, E., Burley, A.L. and Mayfield, M.M., 2012. Un-
derstory plant species and functional diversity in the de-

graded wet tropical forests of Kolombangara Island, Sol-
omon Islands. Biological Conservation. 145(1), 214-224.

Laliberté, E., Legendre, P. and Shipley, B., 2014. FD: meas-
uring functional diversity from multiple traits, and other
tools for functional ecology. R package version 1.0-12.

Lavorel, S., Grigulis, K., Mclntyre, S., Williams, N.S.,
Garden, D., Dorrough, J., Berman, S., Quétier, F,
Thébault, A. and Bonis, A., 2008. Assessing functional
diversity in the field-methodology matters. Functional
Ecology. 22(1), 134-147.

Lohbeck, M., Poorter, L., Paz, H., Pla, L., van Breugel,
M., Martinez-Ramos, M. and Bongers, F., 2012. Func-
tional diversity changes during tropical forest succession.
Perspectives in Plant Ecology, Evolution and Systemat-
ics. 14(2), 89-96.

Loreau, M. and Hector, A., 2001. Partitioning Selection
and Complementarity in Biodiversity Experiments.Na-
ture. 412(6842), 72.

Mason. N.W.H., Mouillot. D., Lee. W.G. and Wilson.
J.B., 2005. Functional richness, functional evenness and
functional divergence: the primary components of func-
tional diversity. Oikos. 111 (1), 112—118.

Mayfield, M.M., Bonser, S.P., Morgan, J.W., Aubin, L.,
McNamara, S. and Vesk, P.A., 2010. What does species
richness tell us about functional trait diversity? Predic-
tions and evidence for responses of species and func-
tional trait diversity to land-use change. Global Ecology
and Biogeography.19, 423-431.

Mobayen, S., 1981. Plant Geography. 2nd edition, Teh-

ran University Publication, Tehran (in Persian).

Morris, R.J., 2010. Anthropogenic impacts on tropical
forest biodiversity: a network structure and ecosystem
functioning perspective. Philosophical Transactions of the
Royal Society B: Biological Sciences. 365, 3709-3718.

WWAA laee; Foylod VYo 90 ¢ awore pole dslilad

\Al



wr &Sz g el sz sl

Mouillot, D., Graham, N.A.J., Villeger, S., Mason, N.W.H.
and Bellwood, D.R., 2013. A functional approach reveals
community responses to disturbances. Trends Ecology
and Evolution. 28, 167-177.

Naeem, S., Dufty, J.E. and Zavaleta, E., 2012. The func-
tions of biological diversity in an age of extinction. Sci-
ence. 336, 1401-1406.

Nelson, G.C., Bennett, E., Berhe, A.A., Cassman, K., De-
Fries, R., Dietz, T., Dobermann, A., Dobson, A., Janetos,
A., Levy, M., Marco, D., Nakicenovic, N.O., Neill, B.,
Norgaard, R., Petschel-Held, G., Ojima, D., Pingali, P,
Watson, R. and Zurek, M., 2006. Anthropogenic drivers
of ecosystem change: an overview. Ecology and Society.
11(2), 29.

Omidipour, R., Ebrahimi, A., Tahmasebi, P. and Faramar-
zi, M., 2019. The relationship between functional rich-
ness, functional evenness and functional divergence with
ecosystem function in a cold steppe rangeland of Marjan,
Boroujen. Journal of Rangeland. 13(3), 504-521.

Pairanj, J., Ebrahimi, A., Tarnain, F. and Hassanzadeh, M.,
2011. Investigation on the geographical

distribution and life form of plant species in sub Alpine
Zone Karsank Region, Shahrekord.

Taxonomy and Biosystematics. 7(3), 1 -10 (in Persian
with English abstract).

Peco, B., Carmona, C.P,, de Pablos, I. and Azcarate, FM.,
2012. Effects of grazing abandonment in Mediterranean
dehesas: changes in functional and taxonomic diversity.
Agriculture, Ecosystems and Environment. 152, 27-32.

Perez-Harguindeguy, N., Diaz, S., Garnier, E., Lavorel, S.,

Poorter, H., Jaureguiberry, P., Bret-Harte, M.S., Cornwell,
WK, Craine, J.M., Gurvich, D.E. and Urcelay, C., 2013.
New handbook for standardised measurement of plant
functional traits worldwide. Australian Journal of botany.
61(3), 167-234.

Pla, L., Casanoves, F. and Di Rienzo, J., 2011. Quantify-
ing functional biodiversity. Springer Science and Business
Media. USA.

R Core Team, 2016. R: A language and environment for
statistical computing. R Foundation for Statistical Com-
puting, Vienna, Austria. URL https://www.R-project.org/.

Schultz, B., 1983. On Levene's test and other statistics of
variation. Evolutionary Theory. 6, 197-203.

Tahmasebi, P., Moradi, M. and Omidipour, R.,2017. Plant
functional identity as the predictor of carbon storage in
semi-arid ecosystems. Plant Ecology & Diversity. 10(2-
3), 139-151.

Tilman, D.,2001. Forecasting agriculturally driven global

environmental change. Science. 292, 281-284.

Tilman. D., 2001. Functional diversity, in: S.A. Levin
(Ed.). Encyclopedia of Biodiversity. Academic Press. San
Diego. pp. 109-120.

Villéger, S., Mason, N.W. and Mouillot, D., 2008. New
multidimensional functional diversity indices for a multi-
faceted framework in functional ecology. Ecology. 89(8),
2290-2301.

Xia, T., Wu, W., Zhou, Q., Verburg, PH., Yu, Q., Yang,
P. and Ye, L., 2016. Model-based analysis of spatio-tem-
poral changes in land use in Northeast China. Journal of
Geographical Sciences. 26(2), 171-187.

U

N

.
I

)
[~

WWAA lwe; Foylod VYo 90 ¢ awoxe pole dslilad

\Al



k."

|
D
>

A

LY

N

TN

Environmental Sciences Vol.17/ No.4 /winter 2020

61-74

Effects of grazing and forestation on functional diversity indices: A case study of Chesh-

meh Dalav Dalav area, Northern Khorasan
Mohabat Nadaf *and Reza Omidipour >

' Department of Biology, Payame Noor University (PNU), Tehran, Iran
2Department of Rangeland and Watershed Management, Faculty of Agriculture, Ilam University, [lam, Iran

Received: 2018.07.11  Accepted: 2018.12.16

Naddaf, M. and Omidipour, R., 2020. Effects of Grazing and Forestation on Functional Diversity Indices (A Case Study:
Cheshmeh Dalav area, North Khorasan, Iran). Environmental Sciences. 17(4): 61-74.

Introduction: Biodiversity includes not only the species number and their abundance but also the differences in the func-
tions of any species, which is measured by the functional diversity indices. On the other hand, land-use change and grazing
are two important factors affecting biodiversity and ecosystem services. This study was carried out to investigate the effects
of grazing and forestation on functional diversity indices at Cheshmeh Delav in the western part of Northern Khorasan

Province, Iran.

Material and methods: To measure the functional diversity, the single-trait indices (community-weighted mean; CWM)
and also the multiple-trait indices (functional richness, functional evenness, functional divergence, functional dispersion,
Rao quadratic diversity) were used and measured by the “FD” statistical package in “R.3.3.1” software. The one-way

analysis of variance (ANOVA) followed by Duncan’s test was used to compare the mean diversity.

Results and discussion: The results showed that grazing and forestation have different effects on functional diversity
indices. Based on the results, functional richness, Rao index, CWM of height and therophyte had a significant difference
in the studied areas. The highest values of functional richness, Rao and CWM of the height index were related to grazing
areas. Therefore, the low levels of disturbance factors such as grazing are necessary to reduce competition between plants
and an increase in ecosystem function. As CWM of height was the highest at grazing sites, there was a positive relationship
between functional richness and CWM. On the other hand, the maximum value of the CWM of therophyte life form was
observed in the ungrazing — forestation site due to environmental adverse conditions such as high competition (due to lack
of grazing) and disturbance (forestation).

Conclusion:Using functional diversity indices as an index of biodiversity that considers not only species abundance, but
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also functional traits was an effective mean in the study of the effects of different factors on biodiversity and the function

of different ecosystems.

Keywords: Biodiversity, Functional richness, Land use change, Rao diversity.
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