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The effect of fire on vegetation diversity indices, a case study: Sirachal
research station
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Research Institute of Forests and Rangelands, Agricultural Research, Education and Extention Organization (AREEO),
Tehran, Iran
Correspondent author: Behnam Hamzeh’ee, hamzehee@rifr-ac.ir

Abstract. Fire affects vegetation and changes plant succession. In this paper, the vegetation of Sirachd 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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Fig. 1. Geographic location of the Sirachal Station (Hamzehee, 2019)
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Fig. 4. Frequency chart of flowering plants in the burnt and unburnt areas of Sirachal Station.

97/4v


http://dx.doi.org/10.29252/nbr.7.1.92
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.13.5
https://nbr.khu.ac.ir/article-1-3275-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1399.7.1.13.5 ]

[ DOI: 10.29252/nbr.7.1.92 ]

Nova Biologica Reperta 7(1): 92-105 (2020)

o 0gs doyd YV L lolies 0,8 5 a0 /2 L LS
Py o g,y sazls L L ANOVA s ulul
> b g Svpin bie aslo 4 ol slaws Past3 54l
(Sl Slaslio s @ azgi L) (il £555 (sl ool
5 aSgw slaisy )0 (o5 F) alite sla)les G jo
330 ooy S (Y Joux) 2500 3929 jlodxe gl 4S9
VO 5l Gham iz )0 g & y0 by zU) VoS Jold (om0
5 Sy by gb) Voo (aiSsud bl o ao)
gb) ¥ o058 (aSgm bl jo aoye YO 5l i axs o
Gble 10 o YO U Y o daxiz,n g Coy by
VOLY Gm azis)s g &30 by gb) ¥ oS ((atsgus
A0 g L0 gy zU) B 05,5 ((aS g 3ble )3 0o )0
Gdg gl) Foog)S g (aSgns bl 0 ao)s O 5l S
A (A g 3ble ;0 o )0 O 5l JoS a0 g C 0

B Y o og,F j0 oldl slaws (Sl (1 Skee luslae 3l
o3 Sobety ol 7 5 F ol 0 5| St 5 fosine okt
ot o3 YOy by gl b At gud (A5 ) 318l slass
g i o Ll Sl i b ol b g i ) 5
VO 5l G gl b aSgud (A g wope YO 5l e b L
(Y Jgaz) o a5 sgzg ol 8l slaws jo (5,0 s BB ds o
S sl 3l polho (T 5eSiles Slilio 31
05 ¥ slaog,S 5l it )l sme jsbar 79 ¥ (slaog 5 5o
ol B e Seie sl a3l s o le 4 ol
3 e )l Hobar 20,8 B 5l SeS Al U L (e
Sl Le (izmen Lol by g0 (e b 459 i
2o)d YO Gl 5eS Gibe gl b aidsn 5 50 Seiie
3 1S Gl Sl S b sba (7 g T la og)S)
(Y Jguz) Casl 2o ,0 YO 5l Giow idbgy U b aB g iy
el polie (SO (1l Slagliae ol olul i cpioren
20)d YO 5l 5eS by gl b g Jisu )0 il gou
b i g Gisu 5l S ylsine sob 4 (7 5 F slaoy 5
(Y Jgoz) el 0o )0 YO 5l i yidogy U

S oS5 A g Sz
lopinsgST 50 5lpo 5l a8 (5T wiile la Saadl 5l (gl
il )] ams aF 035y Sl 45 > meeds sl 5l wlazily 5o
P o b gla Saasl cnl b plalS LSS
3 u«fl O g azily (18 Les Sllugs il cow bS5l (g ke

Sloz Sl sl 0)lee 5l ks yo 6}9—*’&51 BB PR

(TR AY 10 1) oyl oY alo ¢ s psle s g sloazily

WY g idu S 0 g T VoY aiseus idu JS 50
5 dloais e 1565 VY Lols 1565 YO .cenl ol oo )]
Jols 565 YA g ai g idu o haid allucSy gile 435 \Y
5 slug 48 ¥ @l ale aigS A clluais ale aig8 VP
il jeas Al jiow y ki glaxis o 4SS
30 Ailosgs S ie jiu g0 o ,0 aisS Ay 9 (V Jauz)
VP olawi ool &b (olS 48 VEY 5l e e 50 Sgeme
Vo VA @los> e olS A @lecSy Lile oLS
oy VMY o gy a5 wiads glulid co 0 G g a0
Slap,d IS 5las,s < IY 5 ao,0 0 we )3 VYA s s FYN
SYG olaws 5 VL leo s wisls plasl s 1) Jiug,
VAL lasls oy Jold o jay didgud (idu ,o0 43S
L 3% sdjsf \F L uL.oA.f 3% ‘4.3; VWL uu)bb (3% ‘4.3;
VL olSoue 05 igh AL oLl o5 g8 A L pleolS
IS 52 plwlis; 0525 5 (LS S 058 (Olnd S 05 aisS
o 5 oleh S o 5 455 ¥ b plibazlys 0,5 g5 # L
R RVEII S TRPIPNSI SRCCOINSPU & S L SV TERW
b obadS 0,05 caig VAL lwlS 00 did g iow j0 45gS
Ol 0,5 g VY b leaiS 0,5 9 LML 0,5 «aigS VY
05 WgS Vb plaSpo (ld s JS 0505 5 (leSSue 0505 T A L
5 Olonlisy 05 S T b (liisan S o S 8 b old S
o «(Boraginacea) Libigls o, iss ¥ b logw o5
ol axlez 6,5 9 oLel, 5 0,5 «(Euphorbiaceae) ,Lis.s,8
) Jouz) s G5 Y L plas” j»
Vg didgud Jusu o 1add aigS # o lawlS 0, 3l imen
50 baas LEMBL 0,5 3l S Y S g iSu 4o Ladd 45eS
0y 3l AgS Y i gu iSu (0 Ladd digf S g diSgud Sy
WD g i 4o Ladd 4ieS £ g dldgus idu 0 add lelS
Lnid 4545 S g A gud yion 40 Jadd leasS 6,0 5l digS F
RN NIV YIS JIEVRCESE P
oy 3l AgS ¥ iSaw s, ladd 4 Y g alsgud
RIESNCRNNCH PR S AVE SN LI
WS SO B g s 4o 1add 45eT Y g di g sy 4o add
Oy il aigS Y g aB g Jisu o hadd ligew 0, )
Vg aidgud Gisn o hadd LSl o, 5l deS S cdiS g
A5l e 5 0 St () Jgu) Wlaisls jpho S g (S
g g lagisn) (e maw (LS Abg ;0 45 dlus
oy oy WYY L lawls oo, codiay (5 g
oy wdaoyd Ve L leasS 0,8 sy VYA L LEMEL

98/4A


http://dx.doi.org/10.29252/nbr.7.1.92
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.13.5
https://nbr.khu.ac.ir/article-1-3275-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.24236330.1399.7.1.13.5 ]

[ DOI: 10.29252/nbr.7.1.92 ]

Hamzeh’ee et d. The effect of fire on vegetation diversity indices of Sirachal Jal s 0LS GladisS g0 slo asls » (50w isT 5.0 (Kot g 030

= Ann. herb sl ile = Pere. herb) Jolw o) adlas o550 slodo o 4o oyl iy, p)d g oad ololid sloal)l cayd -V Jaao
(ga> pae = - t)ga> = + 1aig = BUSN ses o = Tree sasis o = Shrub salu s, ale
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 b Dgw g
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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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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