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The effect of fire on vegetation diversity indices, a case study: Sirachal
research station
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Abstract. Fire affects vegetation and changes plant succession. In this paper, the vegetation of Siracha Research Station,
which burned in the summer of 2014, was studied and compared with the unburnt areas, based on biodiversity indices. The
research was implemented as a factorial experiment in a completely randomized design. First, on the basis of physiognomy,
the area was divided into three parts: shrubland, shrubland-rangeland, and rangeland. Each part was, then, divided into two
sections, including a burnt area and an adjacent unburnt area (control areg). In each area (burnt and unburnt), three sampling
units were randomly assigned using PNP method, and vegetation measurements were subsequently performed. Based on data
andysis, atotd of 141 taxa were identified, belonging to 28 families and 95 genera, including one species of Gymnosperm,
19 monocotyledons and 121 dicotyledons in two burnt and unburnt areas of Sirachal Station. Based on the statistical analysis,
using Past3 and SPSS softwares, there was no significant difference in the number of taxa between the vegetation of the burnt
and unburnt areas. Of the indicators analyzed in Past3, the number of individua, the index of Menhinick's richness and the
Shannon diversity index were significantly different in the treatments sampled from the burnt and unburnt areas. According to
the Duncan test average, the number of individualsin the unburnt area, with a canopy cover below 25%, was greater than that
in the burnt area, with the same canopy cover, however, no significant difference was observed between the individuasin the
burnt area and unburnt area, with the same canopy cover of more than 25%. Also, the richness of the burnt area with a canopy
of lessthan 5% is significantly higher than that in the unburnt areawith the same canopy cover.
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Table 1. Thelist of identified taxa and their life formsin the studied areas of Sirachal Station (Pere. herb = Perennial
herb, Ann. herb = Annual herb, + = presence, - = absence).

@) o e pb gy p 0 Wgw  agmd
Gymnospermae
1 Cupressaceae Juniperus excels M .Bieb. Tree + +

Angiospermae
Dicotyledones

2 Apiaceae Chaerophyllum macropodum Boiss. Pere. herb - +
3 Apiaceae Diplotaenia cachrydifolia Boiss. Pere. herb + +
4 Apiaceae Eryngium billardieri Delille Pere. herb + +
5 Apiaceae Ferula ovina (Boiss.) Boiss. Pere. herb + +
6 Apiaceae Ferula persica Willd. Pere. herb + -
7 Apiaceae Hippomarathrum microcar pum Petrov Pere. herb + +
8 Apiaceae Pimpinella tragium Vill. Pere. herb + +
9 Asclepiadiaceae Vincetoxicum funebre Boiss. & Ky. Pere. herb + -
10 Asteraceae Achillea biebersteinii Afan Pere. herb + -
11 Asteraceae Achillea millefolium L. ssp. elbursensis Hub.-Mor. Pere. herb - +
12 Asteraceae Achillea tenuifolia Lam. Pere. herb - +
13 Asteraceae Centaurea behen L. Pere. herb - +
14 Asteraceae Centaurea virgata Lam. Pere. herb + -
15 Asteraceae Cirsium sp. Pere. herb + +
16 Asteraceae Cousinia hyrcanica Bornm. Pere. herb - +
17 Asteraceae Crepis sancta (L.) Babcock Ann. herb + -
18 Asteraceae Echinops sp. Pere. herb + +
19 Asteraceae Filago arvensis L. Ann. herb + -
20 Asteraceae Helichrysum oligocephalum DC. Bush + +
21 Asteraceae Hieracium maschukense Litw. & Zahn Pere. herb + +
22 Asteraceae Inula oculus-christi L. Pere. herb + +
23 Asteraceae Scariola orientalis (Boiss.) Sojak Bush + +
24 Asteraceae Scorzonera calyculata Boiss. Pere. herb + -
25 Asteraceae Senecio glaucus L. Ann. herb + +
26 Asteraceae Senecio vernalis Waldst. & Kit. Ann. herb + +
27 Asteraceae Septorrhamphus tuberosus (Jacg.) Grossh. Pere. herb + -
28 Asteraceae Tanacetum pinnatum Boiss. Pere. herb + +
29 Asteraceae Tanacetum polycephalum Sch.Bip. Pere. herb - +
30 Asteraceae Taraxacum montanum (C.A.Mey.) DC. Pere. herb + +
31 Asteraceae Tragopogon graminifolius DC. Pere. herb + +
32 Asteraceae Tragopogon jezdianus Boiss. & Buhse Pere. herb + -
33 Asteraceae Tragopogon pterocarpus DC. Pere. herb - +
34 Asteraceae Tragopogon vaginatus M.Ownbey & Rech.f. Pere. herb + +
35 Berberidaceae Berberis integerrima Bunge Shrub + +
36 Boraginaceae Asperugo procumbens L. Ann. herb + -
37 Boraginaceae EchiumitalicumL. Pere. herb + -
38 Brassicaceae Aethionema grandiflorum Boiss. & Hohen. Bush + +
39 Brassicaceae Aethionema elongatum Boiss. Pere. herb + +
40 Brassicaceae Aethionema trinervium (DC.) Boiss. Bush + +
41 Brassicaceae Alliaria petiolata (M.Bieb.) Cavara& Grande Ann. herb + -
42 Brassicaceae Alyssum murale Waldst. & Kit. Pere. herb + +
43 Brassicaceae Capsella bursa-pastoris (L.) Medic. Ann. herb + -
44 Brassicaceae Cardariadraba(L.) Desv. Pere. herb +

45 Brassicaceae Draba nemorosa L. Ann. herb + -
46 Brassicaceae Drabopsis verna C.Koch. Ann. herb + -
47 Brassicaceae Erysimum passghalense Boiss. Pere. herb + +
48 Brassicaceae Isatis kotschyana Boiss. & Hohen. Pere. herb + +
49 Brassicaceae Thlaspi arvensis L. Ann. herb + +
50 Brassicaceae Thlaspi perfoliatumL. Ann. herb - +
51 Brassicaceae Thlaspi stenocarpum Hedge Ann. herb - +
52 Campanul aceae Asyneuma cichoriiforme (Boiss.) Bornm. Pere. herb - +
53 Campanulaceae Campanula stevenii M.Bieb. Pere. herb + -
54 Caprifoliaceae Loniceraiberica M.Bieb. Shrub + +
55 Caryophyllaceae ~ Arenaria gypsophiloides L. Pere. herb + +
56 Caryophyllaceae  Arenaria polycnemiofolia Boiss. Ann. herb + +
57 Caryophyllaceae Dianthus libanotis Labill. Bush + +
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Caryophyllaceae
Caryophyllaceae
Caryophyllaceae
Caryophyllaceae
Dipsacaceae
Dipsacaceae
Dipsacaceae
Euphorbiaceae
Euphorbiaceae
Fumariaceae
Geraniaceae
Hypericaceae
Hypericaceae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Labiatae
Malvaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Papilionaceae
Plumbaginaceae
Polygonaceae
Ranunculaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Santalaceae

Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae

Valerianaceae

Monocotyledones

Liliaceae
Liliaceae
Liliaceae

Dianthus orientalis Adams

Mesostemma kotschyana (Fenzl) Vved.
Slene aucheriana Boiss.

Slene marshalii C.A.Mey.

Cephalaria microcephala Boiss.
Pterocehalus canus Coult. ex DC.
Scabiosa sp.

Euphorbia cheiradenia Boiss. & Hohen. ex Boiss.
Euphorbia sp.

Fumaria veillantii Loisel.

Geranium tuberosumL.

Hypericum scabrum L.

Hypericum vermiculare Boiss. & Hausskn.
Ajuga chamaecistus Ging.

Lallemantia iberica (M.Bieb.) Fisch. & C.A.Mey.
Marrubium astracanicum Jacq.

Phlomis olivieri Benth.

Scutellaria fragillima Rech.f.

Scutellaria pinnatifida A.Hamilt.

Sachys lavandulifolia Vahl

Teucrium poliumL.

Thymus kotschyanus Boiss. & Hohen.
Ziziphora capitata L.

Malva neglecta Wallr.

Astragal us aegobromus Boiss. & Hohen.
Astragal us caspicus M.Bieb.

Astragal us chrysostachys Boiss.
Astragalus citrinus Bunge

Astragal us compactus Lam.

Astragalus curvirostris Boiss.

Astragalus glumaceus Boiss.

Astragalus iranicus Bunge

Astragalus mesoleios Boiss. & Hohen.
Astragalus pauxillis Maassoumi & F.Ghahrem.
Astragalus pinetorum Boiss.

Astragal us podocarpus C.A.Mey.
Astragalus rubrostriatus Bunge

Astragal us submitis Boiss. & Hohen.
CoronillavarialL.

Medicago sativa L.

Onobrychis cornuta (L.) Desv.
Onobrychis sp.

Acantholimon festucaceum (Jaub. & Spach) Boiss.
Polygonum polycnemoides Jaub. & Spach
Adonis microcarpa DC.

Alchemilla sp.

Cerasus microcarpa (C.A.Mey.) Boiss.
Cotoneaster nummularioides Pojark.
Cotoneaster nummularius Fisch. & C.A.Mey.
Crataegus sp.

Geum kokanicumRegel & Schmahl.
PotentillarectalL.

Rosa canina L.

Asperula setosa Jaub. & Spach
Crucianella chlorostachys Fisch. & C.A.Mey.
Galium humifusum M.Bieb.

Galium hyrcanicum C.A.Mey.

Galium setaceum Lam.

GaliumverumL.

Thesium kotschyanum Boiss.

Linaria lineolata Boiss.

Verbascum aucheri Hub.-Mor.

Veronica biloba Schreb.

Veronica orientalis Mill.

Valeriana sisymbriifolia Vahl

Allium scabriscapum Boiss. & Ky.

Gagea sp.
Tulipa biebersteiniana Schults & Schultsf.
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Liliaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
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Poaceae

Poaceae
Poaceae
Poaceae

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae

Tulipa montana Lindl.

Boissiera squarrosa (Sol.) Nevski

Bromus danthoniae Trin.

Bromus tectorumL.

Bromus tomentellus Boiss.

Bromus tomentosus Trin.

Dactylisglomerata L.

Elymus hispidus (Opiz) Melderis var. podoperae
(Nab.) Assadi

Elymus hispidus (Opiz) Melderis var. villosus
(Hackel) Assadi

Elymus libanoticus (Hackel) Melderis

Leucopoa sclerophylla (Boiss. & hohen.) V. Krecz.

& Bobrov

Melica persica Kunth
Poa araratica Trautv.
Poabulbosa L.

Stipa arabica Trin. & Rupr. var. arabica
Stipalessingiana Trin. & Rupr.
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Table 2. One-way analysis of variance between the burnt and unburnt areas of the Sirachal Station.
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Table 3. Comparison of the significant differences between different treatments between and within different parts of
burnt and unburnt areas based on Duncan's test.
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