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Figure 2- The location of the project implementation site in Kermanshah city
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Table 1- Monthly rainfall statistics for different years of project implementation in Kermanshah meteorological
station (mm)

A o «> 51 ol e s b
March February January Desember November October Crop year
30.1 95.1 27.2 10.2 33.8 0 \TAFATAY
2017-2018
\YAA =\ YAV
79.1 96.3 415 104 125.3 29.1 ) )
2018-2019
\ —-\YaA
148.2 435 25.6 114.8 56.1 15.4 T
2019-2020
B :\.sf S .»\.»J:; ;‘,u.i‘..g.g..s)\ R P 6“\)} Sl
September August July June May April Crop year
\YaF-1 ¥y
0 0 0 5.2 169 63.4
2017-2018
0 0 0 0 175 194.8 TAASTRY
2018-2019
\Y44-1F4A
0 0 0 0 40.1 93.3
2019-2020
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Table 2- Results of analysis of variance of soil characteristics in control and fire site
AW - Sops 4 )
- . o S Jos  ma > N e
Clay Silt Salinity als)
Sand (%) N (%) (%) 0. C. pH S. V.
(%) (%) (ds/m) df
Sles
217 31.69 ™ 63.48 ™ 0.001 ™ 0.002 0.005™ 1
Treatment (T.)
ISR
1.82 5.20 2.53 0.0006 0.002 0.0002 2 Al
Tx Rep.
- S ges
56.77" 21.07" 4.32 0.005 "™ 0.03" 0.057* 1 .
Soil Deep (S. D.)
s Xoleg
271 39.97 ™ 78.03 ™ 0.003 ™ 0.004 " 0.002 s 0.004 ™ 1
Tx (S.D.)
15
7.27 6.55 0.23 0.001 0.003 0.001 4
Error
o ‘ e - B
6.53 5.50 3.86 17.68 0.75 5.89 T s
CV (%)

9 uj.c B )\.A.E.A e ..,\S\eJJS u&\a)é \) v.w)\a
AdL JSJA BE u,ﬁ 4D 4> R D sodlice asds J\.w
ol LUl cwl a3 3 s ol e 4 bl b
JL Y o pelislss Nt S5 slale ;-ﬁu\e
R I Ajb\ Y Jj.o\::- 0O 9 A ;CJL 6\J.>‘ u.r—\))
JUo 5o e e TYY 51 5oL Slade il sl Jds &
Sl bege 31 xS AWWAF YAV el
5 AV=AA shs Jle 5o i PAV/S & (owaidy
5l i 93 » 4SS AA —44 u“’bj Jle o f.aulu oyyv
23 o) el (23S, 5 W Saeady Sl b sz
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and **, significant difference at the level of 5% and 1%, respectively *
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(Acer monspessulanum | 3l , (Quercus brantii) 0sS b [Ficus carica s Rhamnus pallassi
LS .(Astragalus verus , Astragalus gossypinus)

Ly, sls,s 5, (Noaea mucronata) 5,5,
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Table 3- The results of Duncan's Means comparison for soil characteristics in control and fire site

e Gl il £ U.KJL.A

Mean = SE
- Sos
o)) S oS 5 Al S Gas bl
Salinity
N (%) 0. C. (%) pH Soil deep Treatments
(ds/m)
0.23 £ 0.06a 1.75+0.04 a 7.25+1.34Db 0.60 £0.08 b 0-15 aals
0.15+0.03a 1.51+0.21a 7.35+0.68 a 0.45+0.3d 15-30 Control
0.18+0.02a 1.43 +0.06 a 7.25+150b 063+0.1a 0-15 65rﬁf
0.17+0.01a 1.27 £0.04 a 735+14a 0.50+0.12¢c 15-30 Fire
Sre Sl £ Sk
Mean + SE
o A
_ o S Ges (FIW;
Clay Silt
Sand (%) Soil deep Treatments
(%) (%)
38.80+£5.32b 4750+6.71a 13.7+3.44b 0-15 ol
4410+ 7.66 a 48.50 £ 6.23a 740+121c 15-30 Control
38.90 £4.68 b 4790+8.33a 13.20+£3.92¢ 0-15 g_;};wuﬁf
4230 15.17a 41.60+£9.05b 17.10 £2.08 a 15-30 Fire

ol la gime S e ams las S i By -

Common letters indicate no significant difference.
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Table 4 - List of plant species in the control and fire site

7 e La9) 0 A S . ¢
Bl (e Sl ol ke ol 555 als ol
Control Fire S Vegg:ﬁ:lve Soshish Family name Species name
Life form Palatable class
Al s . -
+ - i < »(B) 11 fabaceae Astragalus verus Olivier
(P)
dl
+ - = < (B) I fabaceae A. gossypinu Fischer
(P)
dl
+ - - < 5(B) 11 fabaceae A. laguriformis Freyn
P)
dl . .
+ + = % 5(B) 11 fabaceae A. rhodosemius Boiss. & Hausskn.
P)
dl
+ - - sl e 11 fabaceae A. macroplematus
P)
LS
+ + - ik (H) I fabaceae A. hamosus L.
(")
dl i ivieri
+ i e 5 5(B) 1 Plumbaginaceae Acantholimon ohwgrl (Jaub. & Spach)
Boiss.
(P)
Al
+ - * s, (T) 11 Sapindaceae Acer monspessulanum L.
(P)
+ - : oea3(G) [ Poaceae Elymus hispidus (Opiz) Melderis
(P)
LS
- + i i (H) [ Caryophyllaceae Agrostemma githago L.
(A
Al as . . .
+ - T sl 3 (S) 11 Rosaceae Amygdalus orientalis (Lam.) Rehder
(P)
PUARY: P i
) + e 5Les(G) I Poaceae Arrheratherum elatius (L.) P. Beauv. ex J.
Presl & C. Presl
(P)
LS
- + - sile (H) Il Asteraceae Anthemis odontostephana Boiss.
(A
dl as . . L . .
+ + : sile (H) 11 Brassicaceae Auberitia parviflora Boiss.
(P)

Gl S g pAs Jas 4 () 5 el Fre 4 (F)
Common letters indicate no significant difference. A= annual, B= bush, F= forge, G= grass, H= herbaceous, P= perennial,
S=shrub, T= tree
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Table 4-(continue)- List of plant species in the control and fire site

sals gS)')Mu—UT ) sz 0 Tﬁ 65\)‘,:“? UO’\S ol sl e r\.’. 43; NS r\i
Control Fire Life form Vegg:ﬁ:lve Palatable class Family name Species name
- + (AL, (G) plesS 1 Poaceae Avena barbata Pott ex Link
Al P
+ - N (©) S W [ Poaceae Bromus tomentellus Boiss.
(P)
- + AL, (H) ke 1 Rubiaceae Callipeltis cucullaria (L.) Steven
- + AL, (H)ike ] Campanulaceae Campanula perpusila A. DC.
Al
+ + = (H) ale 1] Asteraceae Centaurea intricate Boiss.
(P)
AJ\M . .
" ) A Slazas I Rosacea Cerasus microcarpa (C.A.Mey.)
Boiss.
(P)
dla
+ - d (H) il Il Iridaceae Crocus pallasii Goldb.
(P)
+ + AL, (H)ike I Asteraceae Crupina crupinastrum (Moris) Vis.
| Wte™ .
+ + ’ Slazas 5o 11 Thymelaceae Daphena mucronata Royle.
(P)
Al
+ + = (H) 2 1 Apiaceae Eryngium thyrsoideum Boiss.
(P)
Al i i i i
+ + e Sy m Euphorbiaceae Euphorbia cheiradenia Boiss. &
Hohen.
(P)
dlow P
+ + N (6 AWt [ Poaceae Festuca ovina L.
(P)
Al . . . . .
+ + ’ (H) il I Brassicaceae Fibigia macrocarpa (Boiss.) Boiss.
(P)
s . . .
+ - ‘ lazs 53 I Moraceae Ficus carica L.
(P)
+ - T (6) plens Il Poaceace Elymus hispidus (Opiz) Melderis
(P)

ol g pde gae 4 () 5 el bre 4 (F)

Common letters indicate no significant difference. A= annual, B= bush, F= forge, G= grass, H= herbaceous, P= perennial, S= shrub,

T=tree
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Table 4 (continue)- List of plant species in the control and fire site

o Y s b
- s o f -
e el i TS o ™ 58 ale ol
Control Fire Life form Ve]ggrt?;lve Y e Species name
Palatable class ~ Family name
FUWEY:
+ + = s (H) 1 Asteracea Gundelia tournefortii L.
(P)
Al 4L 3(G i ili
i N ) 5keaS(G) I Poaceae Heteranthelium piliferum (Sol.) Hochst.
ex Jaub. & Spach
A
FUWEY: 4Lu8(G
+ + = 0l3(C) [ Poaceae Hordeum bulbosum L.
P)
LS
- + * sile (H) 1] solanaceae Hyoscyamus niger L.
A
LS
- + - e (H) ] Lamiaceae lamium amplexicaule L.
GV
FUWEY: z
+ - = oleas Il Poaceae Melica persica Kunth
(P)
Al . Noaea mucronata (Forssk.) Asch. &
] g H
+ s (H) I Poaceae Schweinf.
(P)
FUWEY:
+ - = s (H) 1 Boraginaceae Onosma microcarpum DC.
(P)
FUWEY:
+ - = sile (H) 1 Urticaceae Parietaria judaica L.
(P)
LS
) " > () 1 Fabaceae Pisum sativum L.
(A
FUWEY: z
+ + Ao R Re(c)) 1 Poaceae Poa bulbosa L.
(P)
FUWWEY:
+ - = e (H) I Poaceae Prangos ferulacea (L.) Lindl.
(P)
Al
+ - = 0 1 Fagaceae Quercus libani G.Olivier
(P)
Al
+ - = Slazas o 11 Rhamnaceae Rhamnus pallassi Fisch. &C.A.Mey.
(P)
Al i i i
+ ) A ks (H) m Crassolaceae Rosularia sempérkum (M. Bieb.) A.
®) erger.

ol g pde gae 4 () 5 e bre 4 (F)
_lg:ommon letters indicate no significant difference. A= annual, B= bush, F= forge, G= grass, H= herbaceous, P= perennial, S= shrub,
= tree
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Table 4 (continue) - List of plant species in the control and fire site

. Y
. o _
sals é)}uub‘ kf"“))ff’ ;{“‘i})‘?_ﬁ o o;‘}_}\_& 'A.Lcr\; “}SL{J&rL
Control Fire Life form Ve?(;e:?;lve Sosish Family name Species name
Palatable class
Al . . . . .
+ + : e (H) [ Lamiaceae Salvia multicaulis Vahl.
P)
- + AL (A) s (H) [ Apiaceae Scandix stellata Banks & Sol.
+ + JLS, (A) e (H) Il Asteraceae Senecio vernalis Waldst. & Kit.
Al
+ - = s (H) Il Apiaceae Smyrniopsis aucheri Boiss.
(P)
Al
+ - - si= (H) I Lamiaceae Stachys lavandulifolia Vahl.
(P)
Al . . . .
+ - " si= (H) I Lamiaceae Stachys kurdica Boiss. & Hohen.
(P)
Al ~
+ - = okeaS(G) I Poaceae Stipa arabica Trin. & Rupr.
(P)
+ + LS, (A) 5LesS(G) i Poaceae Taeniatherum caput_- medusa (L.)
Nevski
s> . Tanacetun polycephalum (L.)
) H
+ ) st (H) [ Asteraceae Schultz-Bip.
PU I
+ - = sa= (H) [ Lamiaceae Teucrium polium L.
(P)
Al
+ - - s (H) I Crassolaceae Umbilicus intermedius Boiss.
(P)
- + JLSS (A) s (H) I Caryophyllaceae Velezia rigida L.
Al
+ - *= s (H) I Fabaceae Vicia variabilis Grossh.
(P)
Al
+ - = sl (B) Il Lamiaceae Ziziphora clinopodioides L.
(P)

T=tree

N L AT I LS P I v powge
\Z &))Md\aﬁbjﬁ“ﬂ}&‘jﬂ\j
2,13 sy Hls gme A

Lol g pde gae 4 () 5 e bre 4 (+)
Common letters indicate no significant difference. A= annual, B= bush, F= forge, G= grass, H= herbaceous, P= perennial, S= shrub,

2le 5 55T bl s

L ool 5 dals ao e o IS anlis el
5 wls ol on 4 sl oles (O Jads) togses)
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Table 5- Overall comparison of control and fire treatment areas by T-test after data standardization

6)‘3@# CE.N u{.’\.ﬁ.& + ,lae J\j’d\ 63\}T PR Ol s o
Significant level Mean + SE df S.V.
o bl
p<0.01 1.99 ™ +0.68 132
Treatments

Sl 5l (o O/Y) \FA4 Jle s asls Ll L
5 S e o i (P Jaaa) s mii \WAA 5 \YAY
e Jy oz eanlas \YAA Jle o sals Sles 0 K
sy dela 5l i VAV Jl s @hsmut b 5o ol
B PO T U T S IG | WP W S ps‘j ol (p< 0.05)
Juo 5o @S5 it 5 o5 e 4l Sl iy sals
as oanlie (me e 52 4L Vo/20) ala Slas 5o VT4
S Jan s wels Jls o Wy ol (F Jsas)

My ol ot 5 3 Soamo ] Dles Sl e o
ol 5l e 5 WA Jl s ol 5 bl o o
2 W ol &l s 4 (e 4 p S OV/A)
R - -t RO PR =
wls Jlag 5o (g o Jlan a5y iy Q\S Jlde
53 (o OMN) ol ot 5 35 oomts] 31 2
2 boSle sy (8 Jsdn) ad eaalie VY44 JL
s Sosn Sl a 5n a5 5l plas il sl
SLlS Ll n e 1 WS e Al sir plend
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SLls e 53 &l A0 5 F/8 (S5 oSile b s
Al gl 5 iy £b 5l g (S5 it
Jlo s 5 sy ol 1) oSle o e Sl 4w p
VE/Y 5 YV/N) sals (5 m il les 5o i 4 VYAV
JW 3 5 (hoys VE/N 5 YE/Y) VA e s (awys
3 Ll Ly (it 26 JS 51 (aaps YE/Y 5 TY/Y) VAR
bl 5 emeonT Dl s ads i o iy
2 e WAV Jl sy cals Gl dleas oleas
2 dgrse 2 SVNY SYNY) sala SimiS) s

Jo K& ay wls 5 smis] gbas s anlic
<ol
ao s 53 (8 Jsaa) oS 2y 4 boSile Ayl
ams e ol il sl 3 (3w is] 4o e 5 als
i sl oS5 st $3mitl ailate s Il o &S
o CL“ P oo Sy SN iy G\'J WP
My 586 b sale aibte 5o 5 cudl s pme s
o LS Ay ol cws Ll gme S gLl
YP/A e g0 8 OV 5 g 5sb 4 65 pmts]
208 YV a4 TN e Sl s mpie 0 8
7 rJf OV/A 3 85 5m 551 ) o o Jle 3 s faSaben
p gy o Bl a8 e e 0 B FO/ s e e
2 A V8 ohae 4 YA Jle s sale Sles 5o (SI s
5o s el sleg 5o (dg £U pp it S s me e
e aele Jls el sem 9w OA/Y Slade 4 VYRR L
Py s L Ads o i me e 2 S OY/A LAY UL
2 Sosmeo) Bbao s s iy gl ol pzas
OV/F slie by & \TA4 5 \FAA YAV bl
o) i S8 8 )50 5 K 5o ao,n OF/0 5 OY/A
ShesS & by Goamtl ) m ol Sl s it
TJaeniatherum  sp.  baS syl ALS
.. Avena barbata , Teaniatherum caput medusae
5 sl Jle 50 ot sl o Y e oy ity
p53 5 Jol Il 5o ad e (03 #/) o gmiis] ) e
b gsjrdﬂ Sag 53 SN aojs 6)3*&51 o
e (85 w5 ) e e Sl 3 5 2 aale e )
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VA4 Jle 53 5 (mn e p 8 Y/ 5 YY/F)AYAA UL
izl [y Mg e ) (e 2 o8 VYN 5 YY) 56
& LS S sS ($3moBl Sule o b s, s
Avena Bromus tectorum sl AL oleaS s
Teaniatherum caput Bromus danthonia barbata
Agrostemma LS S o4 5 PO@ annua medusae
La S sl &4 Cous G3smui] 3l e a5 cw gihtago
sl s dl ais S ne cbaS Jlie 5o b ade
cbiesle aglie wlasl malS Gus a4 g5sm ]
s bl 5 pas, bl uiaix.c\'i s oS5 WP
55 3 o dle s lea oS ams e ol (V i) cule
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.Table 6- Duncan's Means comparison of the investigated factors in the fire and control site in different years

S E e Dl )

Mean + SE
5 Se e F J s
05 S 5 Sim $ N iy b i 7 Year Treatment
Soil (%) ﬂSand i"/) Hlfnﬂ: ) C;;;’i‘ %/) Prouction Density
° ° Py 150 (g/m?) (n/m?)
1397
9.8+0.86 a 30.9+2.1a 6.9+0.77 a 51.4+2.3b 26.9+2.7¢c 8.6+1.26 a 2018
1398 St
8.3x1.2b 29.0+3.2 a 6.0+1.3b 53.8+2.8a 37.3b+4.1 8.2+1.2a .
2019 Fire
1399
7.4+1.2c 28.5+3.3a 5.4+1.2¢c 545+2.8 a 459 a+7.1 8.8t1.5a 2020
ooba 5l Gl sl
Mean + SE
— = AT
“s) S 05 S 5 Ko $ N Tt i 7 Year Treatment
;jl z;) “ Gand EO/) Hl:ril:rsw("/) Canops %/) Prouction Density
° ° ° Py 156 (g/m?) (n/m?)
1397
6.5+1.1b 28.7+1.31b 4.6+0.3 b 53.7+25¢ 51.4+7.7 a 9.5+0.83 b 2018
1398 sals
7.6+0.92 a 31.4+2.01a 5.1+0.53 a 56.1+2.13 b 49.8+8.1 a 9.6+15b
2019 Control
1399
6.8+0.95b 30.7£2.17 a 5.7+0.73 a 58.1+3.15a 52.8+8.8 a 1.6t1.6a 2020

el 5 Sla b Vs Y Gy >
Latin letters are the average class difference (P < 0.05).
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Table 7- Duncan's Means comparison of density, canopy cover and production based on vegetative forms of
plants in fire and control treatments

St e Bl

Mean = SE
Density (n/m?) Prouction (g/m?) Canopy (%) Vegetatine form
ol sl 83385 83385 sl
Fire Control Fire Control Fire Control
2.7+0.56 b 41+0.6a 6.1+09 b 10.7+1.4 a 72427 D 12.8+2.6 a b ale
1.21+0.1a 1.3+0.7 a 3.4+0.6 b 20.7+2.4 a 3.0£1.6b 16.6t4.3 a Gl oS
25.2+2.1a 10.6x1.3b 24.6%4.1a 22.7+3.1a 27.4+13a 155+1.7b olea

Sl ghad sl 58 e S b (sl S
Sl g5 5 S (S My ray gl olis
Gl o 218 e Sl ki iy, slacdls s
Bradstock |8 ,» .(Fattahi & Tahmasebi, 2010)
s ol 1 S Wles S ple (YY) ollSn
9 Sl Sglane Wl al o e caliies sLol&iyy; o
S 2 i S s G L e e S s il
53 0blS a8 cand anlis sl awzly S s
DLlE & ol pla wals 5 o] Ll
Rhamnus  Cerasus microcarpa sl (glases s
Astragalus ) ;5 b, Ficus carica , pallassi
Noaea las 5 455 5 (Astragalus verus , gossypinus
oy wele cole o 18l Lok yls )5 5 mucronata
Gl @ b ) St cale 3 s amals
(Y++1\) oI, 5 Esmaeili Sharif 18 s xleas
— ot 5 oLl bk sl 5o osmotT Gad y ol
s Sty 5o 5l gt S sl S 5 e
53 (YV4) oL, 5 Mirdavoodi olidss .ol a3
Ao S el gl 658 sld plree s Wl

wdly il iz jo g Aoy 5 oSl &5 pmis ]

Latin letters are the average class difference (P < 0.05).
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Abstract

Fires occur as a threatening factor in natural resources on a large scale every year. This study
aimed to determine the quantitative of fire effects on rangeland plants and determine the
resistance of different rangeland species to fire to rehabilitate rangeland areas. This research was
conducted in the rangeland site of Kaboudeh Olya village of Kermanshah province. This site
was burned in 2016. A control rangeland with similar ecological characteristics and topography
was selected in the adjacency of the burned site. Then, by determining the area of burn and
control and using Random-Systematic Method, four 50-meter transects and 10 fixed 1x1 plots
were established during three years (2017-2019). Statistics and evaluation of density, forage
production, canopy cover, condition, and tendency of rangelands were done. Data were
analyzed by SPSS software, and the means were compared with the Duncan test at a 5% level.
The results showed a significant difference between control and fire treatments at 1%. Perennial
grasses and herbaceous forbs in control and fire areas had a significant mean difference for
density and canopy cover at 1%. Fire is affected perennial grasses and forbs by reducing the
average canopy and production and indicates the sensitivity of this form to fire. The vegetative
form of bushes had a significant difference at 1% for density and 5% for crown coverage in the
two fields of control and fire. In the field of fire, the density, canopy, and production of bush
plants had decreased. The fire had changed the species composition, removed or reduced the
density and biomass of bushes and shrub plants. On the contrary, the fire caused an increase in
the density, canopy cover, and production in annual grass and herbaceous plants. Fire-resistant
species included perennial grass (Hordeum bulbosum and Elymus hispidus).

Keywords: Fire, canopy, density, forage production, resistant species.
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