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Table 1. Study area information and livestock status at each treatment
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e . s S € Stocking rate Number Area gl B - s Study areas- grazing
T > ’ (grazing season)  livestock (ha) Elevation & ~" treatments
Markhozgoat Mo goat Sheep Cow units in ha (m) Aspect Slop  Number
(Aall) 5
5 Sdles Iy 5L
0 0 0 0 0 0 7 1730 4 34 5 £ Kochar-1
Northeast no grazing
5 S (Pt ol Sl = okt
)
120 0 0 0 0/016 0/14 78 1720 A 31 10 Markhozg?e‘l’z"’}tr;g"ery low Rashidi
Northern, Southern,
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Lo Gl = sa5 5 i S
S5 e Sheep.Mo goat AP
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o oS Sl e s Lk S ,
S L0l 5k
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Eastern ) Mazwanband
Low grazing
s s 40 55t S gy ik S
3 B Lks N
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Northern, Southern,
Southeast, Western

Cow, Sheep, Mo goat,
Markhoz goat- high grazing
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Table 2. List of life forms of plant< Geographical distribution« Relative frequency species identified in

the Area (Phanerophyte, Hemicryptophyte Chaemophyte, Cryptophyte, Geophyte, Throphyte)¢ (IT:
Irano- Turanian, M: Mediterranean, ES: Europe- Siberian, PI: Pluriregional)

G 8 o ilS 3 .
e s 5 ww/ » IS
ST 0 (he)3) ALS s 558 et ALS gl gl
Geographical Relative frequency of | . Species Name Plant families
distribution plant species (percent) e
orm
IT 3 He Acanthus dioscoridis L. Acanthaceae
IT 3 Ge Allium jesdianum Boiss.& Buhes Amaryllidaceae
Allium macrochaetum Boiss. &
IT 9 Ge
Hausskn
IT 6 Ge Allium stamineum Boiss
IT 9 Ph Pistacia atlantica Desf Anacardiaceae
IT 50 Th Bunium elegans (Fenzl) Freyn Apiaceae
IT 9 He Chaerophyllum macropodum Boiss
IT,M 9 He Chaerophylum aureum L.
IT 12 He Grammosciadium scabridum Boiss.
IT 12 He Pimpinella aurea DC.
IT,ES 21 He Prangos sp.
IT,M 21 Th Scandix iberica M. B.
IT,ES 82 He Torilis leptophylla (L) Reichman
IT,M 29 Th Turgenia latifolia (L.) Hoffm
IT, ES 64 He Achillea wilhelmsii C. Koch Asteraceae
IT 9 He Centaurea behen L.
IT,ES 32 Th Centaurea iberica Trev. ex Spreng.
ES,M 6 He Centaurea solstitialis L.
Centaurea virgata Lam subsp.
IT, ES 26 He squarrosa. (Willd.) Gugler
IT 65 Th Chardinia orientalis (L.) O. Kuntze
IT 6 He Chondrilla juncea L.
IT 47 He Cousinia fursei Rech.f.
IT, M 3 Th Crepis sancta (L.) Babc.
IT,M 3 He Crupina crupinastrum (Moris) Vis.
IT 15 He Echinops orientalis Trautv.
IT,ES, M 35 He Eryngium billardieri F. Delaroche
IT,ES, M 65 Th Filago arvensis L.
IT, ES 44 Th Garhadiolus angulousus Jaub.&
Spach
IT 6 He Gundelia tournefortii L.
IT,ES 6 Ch Helichrysum armenium DC.
IT 3 He Hieracium echioides Lumn.
IT 6 He Hieracium procerum Friss
IT 3 Th Lactuca serriola Boiss.
IT 6 He Onopordon sp.
IT,M 3 Th Picnomon arcarna (L.)
IT 32 He Scariola orientalis (Boiss) Sojak
subsp. orientalis
IT,ES,M 6 Ge Scorzonera laciniata L.
IT 24 Ge Scorzonera mucida Rech. f., Aell. &
Esfand
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distribution i ie
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IT 24 Th Senecio vernalis Waldst. & Kit.
IT 35 He Taraxacum morletzénum (C.A-Mey.)
IT 3 He Tragopogon bornmuelleri Rech.f.
IT 24 He Tragopogon buphthalmoides Boiss.
IT 3 He Onosma subsericeum Freyn Boraginaceae
IT 6 Th Rochelia disperma (L.f.) C. Koch
IT 3 Th Galium tricornutum Dandy
IT 12 He Symphytum kurdicum Boiss. &
Hausskn.
IT, ES, M 12 He Alliaria petiolate (M.B.) Cavara & Brassicaceae
Grande
IT 9 Th Alyssum stapfii Vierh.
IT. M 47 Th Alyssum szowitsianum Fisch & C.A.
Mey.
IT,ES 9 He Cardaria draba (L.) Desv.
Neslia apiculata Fisch., C. A. Mey.&
T 6 h Ave- Lall
Pl 9 Th Thlaspi perfoliatum L.
Asyneuma amplexicaule (Willd.)
IT 3 Cr Hand. - Mazz. var. amplexicaule Campanulaceae
IT 3 He Campanula involucrata Auch. ex DC
Lonicera numulariifolia Jaub.& -
IT,M 6 Ph Spach Caprifoliaceae
Valerianella dactylophylla Boiss. &
IT, M ; h Hohen.
Arenaria serpyllifolia L. var.
Pl 38 Th serpyllifolia Caryophyllaceae
IT,M 3 Th Cerastium dichotomum L.
IT 24 He Dianthus strictus Sm.
IT, ES, M 12 He Herniaria glabra L. var. glaberrima
Fenzl
IT 12 He Silene ampulata Boiss
IT 6 He Silene latifolia Poir.
IT 3 He Silene prilipkoana schischk
Vaccaria grandiflora (Fisch. ex. DC.)
Pl 18 h Jaub. & Spach
IT, ES, SS 29 Th Velezia rigida L.
IT 12 He Johreniopsis scoparia (Boiss.) M. Chenopodiaceae
Pimen
IT, M, SS 26 Th Helianthemun ledifolium (L.) Mill. Cistaceae
IT,M 6 Th Sedum rubens L. Crassulaceae
IT 3 He Euphorbia sp. Euphorbiaceae
IT 3 Ch Astragalus (Sect Incani DC.) Fabaceae
confusus Bunge
IT 88 Ch Astragalus gossypinus Fischer
IT 26 Ch Astragalus ovinus Boiss.
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Geographical Relative frequency of | .. Species Name Plant families
distribution plant species (percent)
orm
Astragalus piranshahricus
T 3 He Maassoumi & Podlech
IT 41 He Astragalus tortuosus DC.
IT 6 He Astrggalus_(Adiaspa_lstus)
michauxianus Boiss.
IT, ES 3 Th Lathyru_s incons.picuus L. var.
inconspicuous
IT, ES 6 He Lotus corni_culatus L. var.
corniculatus
IT 12 He Lotus gebelia Vent. var. gebelia
IT,ES, M 15 Th Trifolium campestre Schreb.
IT 18 Th Trifolium pilulare Boiss.
Pl 29 Th Trifolium purpureum Loisel. Var.
purpureum
M 24 Th Trifolium spumosum L.
IT 3 Th Vicia michauxii Sprgng. var.
stenophylla Boiss.
IT, M 12 Th Vicia narbonensi_s L. var.
narbonensis
IT, M 41 He Vicia sericocarpa Fenzl
IT 35 Ph Quercus brantii Lindl. (SD) Fagaceae
IT 97 Ph Quercus infectoria Oliv.( SD)
IT 85 Ph Quercus libani Oliv.
IT 15 Ge Geranium tuberosum L. Geraniaceae
IT 29 Ch Hypericum asperulum Jaub.& Spach Hyperiaceae
IT 3 Ge Iris sp. Iridaceae
IT, M 9 Cr Ixiolirion tataricum Schult.f. Ixioliriaceae
IT,ES 24 He Lamium album L. subsp. album Lamiaceae
ES 12 Th Lamium ample>_<icau|e L. var.
amplexicaule
IT, ES, SS 3 He Marrubium astracanicum jacg.
PI 26 He Marrubium cuneatum Banks & Sol.
IT 9 Th Nepeta sintenissii Bornm.
IT 21 He Phlomis persica Boiss.
IT,M 3 He Salvia bracteata Banks & Soland
IT,M 24 He Teucrium polium L.
IT 79 Th Ziziphora capitata L.
IT 32 Ge Muscari comosum (L.) Miller Liliaceae
IT 3 Cr Ornithogalum cuspidatum Betrol
IT 6 Cr Tulipa systola Stapf.
ITM 9 He Alcea hohenackeri (Boiss. & Huet) Malvaceae
Boiss.
IT 3 Ge Comperia comperiana (Stev.) Orchidaceae
Ascherson & Graebner
ES 26 Cr Epipactis helleborine (L.) Crantz
IT,ES 3 Th Lens orientalis (Boiss) Hand-Mzt. Papilionaceae
Cosm 6 He Plantago lanceolata L. Plantaginaceae
IT 35 Th Veronica bozakmani M. A. Fischer
IT, M 26 Th Veronica campylopoda Boiss.
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Continued table 2.
G 8 o ilS 3 .
i o )su‘“”‘u""/ B J—id
2B }:Mflf (Ao,5) LS s S5 oL AL slaesl sl
Geographica Relative frequency of | .. Species Name Plant families
distribution i ie
plant species (percent) f
orm
IT, ES 3 He Veronica orientalis Mill.
IT,M 44 Th Aegilops triuncialis L. Poaceae
IT. ES, M 6 Ge Alopecurus arungilnaceus Poir. var.
arundinaceus
IT 76 Th Bromus danthon[ae Trin. var.
dantoniae
IT 3 Th Bromus sterilis L.
Cosm 50 Th Bromus tectorum L. vat. tectorum
IT,M 38 He Dactylis glomerata L.
IT 9 Th Elymus panormitanus Parl.
IT, M 26 Th Eremopoa persica (Trm.) Roshev.
var. persica
Heteranthelium piliferum Hochst. ex
T, M 68 h Jaub.& Spach
IT,M 71 Cr Hordeum bulbosum L.
IT, M 74 Ge Poa bulbosa L. var. vivipara Koel
IT 56 Th Taeniatherum crlanum (Schreb.)
Nevski
IT 21 Th Polygonum aviculare L. Polygonaceae
IT, M 35 Th Ceratocephalus I;eosttrl]culatus (Crantz) Ranunculaceae
IT 12 Th Ranunculus arvensis L.
IT 41 Cr Ranunculus aucheri Boiss.
IT,ES,M 6 He Ranunculus pinardi (Stev.) Boiss.
IT 3 Ph Cotoneaster sp. Rosaceae
IT 18 Ph Crategus sp.
IT,ES,M 12 Ph Pyrus syriaca Boiss. (SD)
IT,ES,M 47 Th Asperula arvensis L. Rubiaceae
IT 32 Th Calipeltis cucullaris Stev.
IT, M 3 He Crucianella exasperata Fisch & C.
A. Mey
IT,ES,M 6 Cr Galium humifusum M. Bieb.
IT 6 He Galium sp.
IT 29 Th Galium setaceum Lam. subsp.

decaisnei Boiss. & Ehrend.
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Table 3. Result of RDA analysis for all environmental variables

s yome
AXes
4 3 2 1
0% Lo
0.042 0085 0.136 0221 i
Eigenvalues
h:’“‘“—";M

0.82 0931 0951 0.944

Species-environment correlations

48.4 442 35.7 221

LAA.»; L;Ldu:l.) ‘;Q.AJJ Jv.;\:v)b
Cumulative percentage variance

a}:} J.l;L?u JS CQ-?'
Sum of all eigenvalues

0.616

&_‘.BJLA.I.A a}:) J.L;L?.a JS @}
Sum of all canonical eigenvalues

s S5 el Jls gme 1Y e ull o &S ola pize RDA SJUT 3 gl asy bl ams = s

Table 4: Forward Selection Result in RDA analysis, only variables that are significant by lambda
value are listed in the table

P F

LambdaA Var.N

e sl e

Environmental variable

0.001 6.7 0.17

Sl = b5l bk o
Quercuse infectoria- branti

0.001

4.92 0.12 11

0 slas
Treatment 5

0.001 5.01 0.1

Mﬁcu Loy
Canopy Cover

\ ‘ . .
0007 204 0.4 e
Stocking rate
¥ ol
0.008 207 0.4 15
Treatment 4
L 3ol
0.008 095  0.03 2 gl S 18
Elevation
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Figure3. RDA classification chart for selected plant species and environmental variables. Forest type
and grazing treatments are shown using triangles, arrow-related variables, and plant species with
hollow triangles. The scientific name of the plant species is abbreviated (Qin-Qbr: Quercuse-
Infectoria¢ STR: Stocking rate< Canopy« T-1: no grazig« T-2: Markhoz goat- very low grazing« T-3:

Mo goat and sheep-moderate grazing« T-4: Mo goat and sheep- low grazing« T-5: Mo goat Markhoz
goat« sheep« cow- high grazing).
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Figure 4. RDA classification chart for sampled plots and environmental variable
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Table 4. Correlation values of Species diversity indices calculated with three environmental variables
based on Spearman rank correlation coefficient

e sl 75 el sy b s L_):cls.wj\tl.éjjl P O e

Stocking rate index Canopy cover Elevation Evennes  Simpson
A ol
-0.286 0.342* -0.263 0.347* 0.872** i
Shannon- winner
-0.239 0.127 -0.133 0.691%* O
Simpson
w ~‘ .
0.053 -0.225 0.250 S
Evennes
L el |
0.280 -0.323* 253 el 51 ol
Elevation
sy b e
-0.561**

Canopy cover

Ao ,340 Ol Ck.« 33 Sl sme® ths 3284 DLl Ck.w 23 ol g™
significant at 95 percent level <‘significant at 99 percent level **
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Figure 5. Mean values of the Simpson index for different livestock combinations in grazing
treatments. The 95 percent confidence level and the mean comparison results are shown using English
letters
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Figure 6. Mean values of the Shannon-Wiener index for different livestock combinations in grazing
treatments. The 95 percent confidence level
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Figure 7. Mean values of the Bozas-Gibson uniformity index for different livestock combinations in
grazing treatments. The 95 percent confidence level
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Abstract

The purpose of this study was to investigate the effect of grazing intensity and type of livestock and
environmental factors on vegetation composition and diversity in five areas with different livestock
types (cattle, Markhoz goat, Mo goat, and sheep) and different grazing intensities (five treatments) at
the forests of Armardeh. In total, 34 sample plots (100 m”2) for vegetation cover sampling were taken.
Differences between regions in terms of species diversity were analyzed using analysis of variance and
the effect of livestock grazing on vegetation composition using Redundancy Analysis (RDA). Result
indicates that, control and the region with four livestock types have highest and lowest diversity
respectievely. Canopy cover (percent), elevation, Quercues branti- Q. infectoria type, and stocking
rate where the most important environmental factors are driving vegetation composition. Livestock
type and grazing intensity with some environmental variables shape affect significantly the vegetation
composition, in a way that with increasing grazing intensity and livestock type, annual and invasive
plants appear in highest presence and with decreasing of those, forbs, shrubs, and geophyte plants are
widely spread in the vegetation composition.
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