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Article Info Abstract
Article type: Background and Objectives: Sweet Ferula assa-foetida is an important medicinal
Research Full Paper plant in Iran with various therapeutic properties. This study aims to identify the

ecological and phenological characteristics and chemical compounds of sweet
. . Ferula assa-foetida in three natural habitats of Kerman province, including Ravar,
Article history:
; Kerman, and Kuhbanan.
Received: 19.05.2022 . . .
Revised: 26.06.2022 Methodology: Three 500 m long transects were established in each sampling area,
Accepted: 04.07.2022 and ten 2x2 m plots were randomly selected at 50 m intervals in each transect.
Density and percentage of canopy cover were measured. Phenological
characteristics were studied for 10 shrubs randomly selected and marked in each

Keywords: habitat. Germination time, leaf emergence time, blooming time, seeding, and drying
Sweet Ferula assa- time were recorded every 15-10 days. Soil samples were collected from 0 to 30 cm
foetida, depth to study soil properties, and sweet Ferula assa-foetida latex was prepared by
Habitat, water distillation. Chemical compounds of the essential oil were identified using
Phenology, gas chromatography with a mass spectrometer. Data were analyzed using SPSS 11.5
gzﬁan’ software.

Results: Altitude range of sweet Ferula assa-foetida varied between 1750-2100 m
above sea level, and rainfall varied between 100-130 mm in the studied habitats.
Soil analysis indicated that this plant is not dependent on specific elements for
growth and development. Soil had a sandy loam to clay loam texture, and soil
acidity ranged from 7.8 to 7.5. Electrical conductivity (EC) showed a significant
difference and was varied from 0.7 in Kuhbanan pastureland to 2.30 in Ravar range
pastureland. Soil organic matter was low, ranging from 0.3-0.14%. The average day
and night temperature decreased with increasing altitude, and the temperature
required for each stage of vegetative growth was delayed. The longest and shortest
interval from emergence to autumn were in Kuhbanan habitat (2075 m) and in
Ravar habitat (1750 m), respectively. Cooling and washing the seeds increased seed
germination by 95.3% compared to control treatment. A total of 70 chemical
compounds were identified in the essential oils of sweet Ferula assa-foetida in the
habitats.

Conclusion: The quality of chemical compounds in sweet Ferula assa-foetida can
be affected by genetic or non-genetic changes in response to ecological differences
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of habitats. Various climatic, edaphic, and physiographic conditions of habitats
affect the metabolic pathways and biosynthesis of active substances, resulting in
various secondary metabolites being synthesized under different environmental
conditions.
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Ephedra pachyclada Boiss
Acanthophyllum glandulosum Bunge ex Boiss
Artemisia aucheri Boiss
Eremurus kopetdaghensis M. Pop. Ex B Fedtsch,
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Tulipa biflora Pall
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Zygophyllum atriplicoides Fisch. & C.A. Mey.
Scariola orientalis (Boiss.) Sojak
Daphne oleoides Schreb.

Scabiosa candollei DC.
Amygdalus scoparia Spach
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Scariola orientalis (Boiss.) Sojak
Ephedra pachyclada Boiss.
Acanthophyllum glandulosum Bunge ex Boiss.
Tulipa biflora Pall.

Stipa arabica Trin. & Rupr.
Artemisia sieberi Besser
Zygophyllum atriplicoides Fisch. & C.A. Mey
Oryzopsis molinioides Hack. Ex Paulsen
Hyoscyamus inusanus Stocks
Zosimia absinthifolia (Vent.) Link.
Centaurea ispahanica Boiss.
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Zataria multiflora Boiss.

Senecio glaucus L.

L > < v B 4 1 =

ANl
VY
VY
VF

OlosS’

LA


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

Ol 9 Gleosdl pl /... 590908 g (SSU g S S 39 (B 5 9 Al il (3 oot Ol i (v

039w iy il g g (Rlo Lo 53l

addllas 990 Slao yuilly 4525 5l Jol> mls

2 @oloyw g giicdpac g giiad Lo Sl ol olas
Sgr o Sme doyd G rhaw jO (el 0j9n] Ay glas )|
ot & Sl 035881 3y (oo g gt (0 J3o2)
2oy Jlad ;0. 050 T gy glar ) o8l 4y e dalis
o il IV g F1F aigy el )l ol iy vl 5 g g
S8 S| 8 o593l S st (P Jgoz) wb 515
a0 50 slaaa A 2ol ol o 4y cel VY Sos 4

SN Gedid pae 4y Cond o8 le 4z 0 T Ol >
G50l b aig gyl do o PIOY iuli8l 4 pocie
V e o gylo ge B ols Lis ioren il g
aals jled b i ool 5 g Ll do)0
O Jgaz) 3,18 399 03931 ;& Saile> o s a4 S
@ Syl weyd Gl 4 e gaiad g (oaslep
Slewd il vals jlewd 4 Gl oo, WY e
Qo i dwo, ARIP L giiid g eoleye
Sl e 0l plaisl ogs a ) 0jeml ,d Sjaile>

(F Jgaz) cunls Siailer ao 0 ¥ ol 4y aalls

axllbo 390 (Woliug) 1o cud Cu 9 S (o)
olas lzily goby Gl aslye cpl jo S as;al
b S 05551 oS g1 yariie VIO b VA osgamae 1o
2 Pee Syl 5l (S Sy o ) (2B 5390
Calae o8 olsie el (pen oo 1) ol 5a3 5 03,
Wtz BB Soley Gl wile S0 (EC) (S oS
sy @y o VIV U leasS aipe o ofY 5l g cudls
£ el shlo leyS plinl &5 (pl @ 4z g5 b gy pniio
axlllas 3,50 &l S 5o I Slge ke ol K5
30 Jolore peliy cdale 09y a0 /Y = NF o g oS
Yoro100 0dgaome j0 a2z Oy90 solKiyg, 0 S
dge Glyen b il wops a5 bl 5185 S E el o o
53305 5 el et 5556 ol 5 s e, 1
V8 losS 5 yely &ye 30 yhd il 3gy /o —e ¥\ E
@S Og yiie (lawsS & )3 5 25 kS 2 p S e
sai g &y (sl o59i] oS A5 ams e bt S U
Ot o33l 2 (Sl Pl sate Wiz b S a
S8 9 ez gy sloeed 4 bl ) oing, o
Ot OleesS 5 GleyS ol )o izmen s (08
G CET 9 0 o gy Slaced ;o i 455

Swlo3l 30 andllan 5590 lao il ,lg 4 525 10 Jgazr
Slagye 5 Kike i
. 3 3 - solil 4z Syt b
RSO O e B sl 5 S THPE ARV el )|
FAN® oov/E* VLYY NiY o' ) JO%;
YIYY oY YTy - Yy £ las
o 5
Slagyo 5 Kike :
— — — — — olyl a0 Ol s ailie
I B ialer sl (Sa, b (ks ) 2L 20 S5y > SRl il sl
/vy - IVY® YN Vins Y S
AFITY®® 0O/FF* VYVYEE ST ¥ e
YNF - -19) Y £ as
A 5
B8 o Hlitd 1) o ae O pas 9 70 /) gl 0 g lo e i ™ g T
uiql.oﬂ 30 axdllan 050 Wlao g (PO yw g gubciwnds Hlowd il G Slw dng o Jgua
G ol ol (9 o 5w b 2551 Sl dop Gragile) lis)| o
b o#/s b vors a sy af¥/s Bl yus g gl
asvyy afer b¥ b iy Lo jos § g2 puss

vy

s B ()T Bl 5l s i g (slls &5 golac]


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

JUB Ol B ol e al> e p ioren H0 (S,
i (O Jgom) 08 lo se wo)s Sy a3 olS
TV il linmsS olSins, & Lo alo o ] ol
2ol Slade g 0g 59, FVIP Jolee e gl I e
e, L) yl, olRaus; 5 (VAN el I L) (le)S ot
Jsaz) 0 & 5, VAT 5 TS Jolee s ks (VYO -
(Y

b oj9n] (sloaig sume cudlad Eoro 5l Slojy alold
&l slr 59, WYF g VPV O Y b o ol
slaplail (Y Joaz) sl camsas lasS 5 olo)S ol
Ol dole O 5 ot 5 e ole B g ojsiil (lse
331l aalol ol il Llgl b Clys 050 4 £9,
o3nl sladisy Sialsz £9,d al>ye wlfiys, el
Ol B oo s 5l (Sloj alold oLl 56 & 5 0 e
2l 5l 5395 e VWO« eyl L sl) olfaus, yo s
el b plarsS olRing) 5 g (s, ) +) laolin,
Gl YA) cdag; o, gloj dold o yiion e Y-VO
3 ol B e, olass fuoren ol plais! ses w |,
oo olo 5 VF 2o )by e VAND elas I L Lo S ol
A Jgaz) ol sl
5590 Solliu g 30 oy yeld 0981 wig (559lgnd olis
axjlao

Sl 55 ryed 05351 oS (535)518 (o) 2 @l o
I o 30,5 e olaS i 55 asllas 50
SobLS (il gyl 5 ool e Gloj olivg, elis)]
L) 5oy &0 5o QLS a5 (5 9k 4y SLSl 20 4 S
o (ole (yoe YA) &ilye plos 51 55045 (e VYO glas
55 7 LG YoVO el L) luesS aiye ;o 5 wad
WD o 23l B 7,6 )3 (S gl B0 4 S 23U
b a5 ol o altas cnl 1) o Jedo a5 (A Jga2)
5 wbos 28 59) Aled bwgio gles celis,l A8l
29,5 o0 el o QLS Had s S Y sled
el b 5o pblS ol 5 )0 (Saew) (2ol &6
Frs Jole ol aes elis)) Gl L g cdls (Ko
OMD s 31) (sgy 0y 050 Jobo (s i LSl 5las]
B d by oy 0jexil ol 30 (O35 b ol sazme
YA b il B )b §) yie YeVO glis) b oliamss

\ry

VFo¥ O o lods Y 0,90 & yo

Jes el plas slie Guib)ly ap mls
WS @ e wald 4 Cond polojw g gl
2R O e U 5, 3l 0oy SG s )3 s S
4% et 5 molo s (B Jgoz) 0 ojsiil LS
@ e ol F e a0 ¥ Ol ax o 0 aan A Cos
Jsb 20,5 wals & Cod 0j5ail j5d (0B S o)
395 VOIF gty g (om0l Jlacd 3 ydo (p0 G 090
J9u2) 392 59, THIV gasads 5 (cmolepw pae jlod o4
OB S8 o 4y iy (B0lo pus g gty Lo (7
#olo g giiand paE & S 093] Hdy (D jam
W Joso @l b b wo)s OVIA o 4 )
gty g (polopu Lo Jl as)S Gatie bl
2oyd B )3 ojenl Gl Gl p sald 4 o
Gy 5 (Boloyus Jlagd 50 (O Jgaz) ol o gne
~iged sl 59, OFIF Jolee 035 B fugy b 090 5
Jsoz) b ol vald Jlas 1 PYIY 5 asdllas 550 slo
Celo YV Soe 4 0j9m] )0 (sgiiacts Sialejl = ¢
Slg ol las atan A Sae 4 ] sb e (pole e g
s a8 il alS Bt e ol ol U o it
o358l Hd w03 A0 I Sy Gl woys Gl o
S35 2 Py g plincd Joo a5) wald jod & S
D1 ialejl cpl o (auzd plxl la ]
Bl 5l aslllas 5,90 slaolling, jo (2oS 2 olej
slass (O Jgaz) ol Llas 1) (g lo goe OIS (55L]
ol Sleollivg; 3 (8IS n £9y0 b (Sialex il 5,
S oy B 5 OIF DI Jolas ity lisnsS 5 ol s
g, olaws (Y Jgoz) cuiilad po b (g )lo goe B
BT (235 £9,8 b (23S 5 £9,8 5l oud (5
) axdllas 0,90 soolKing, ;o doyo V mhaw [0 o Jxe
CrolRing, ;0 2ulS L 205 0 50 Jgoz) ol ol
59,00 5 0VF DY Joleo ol jay (LarsS 9 LS ¢ 5,
55 VB ) elisyl Gl LY Sy anabl oo &
Sloy abols ((lunsS olRaug, ;o V-VO U ol oK,
£l ) ial3dl b il Sl e S b 208,y al> e
slod g azbly LialS g, ailit Lt slos daolKing, o
7G4 plalS (lag) ol al> e 1o o, sl psY
b 28 ol p adlas 550 solKing, b .oLEl


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

Ol 9 Gleosdl pl /... 590908 g (SSU g S S 39 (B 5 9 Al il (3 oot Ol i (v

Condd A Jgazr ;9 453,15 3529 anlllae 590 slacllin, b osly oliug; & bgipe gy 099 (S 9 (B35

2- «LCarbonothioic dihydrazide l.S,;5 .alad Sg1 (3o, > Vo U e YA &b 5D e VYO gl

Disulfide, bis (1- ¢ Ethoxyethyl-.beta.-phenylpropi A Jgo=)

3,90 sWolXing, ,o 1, 2-Dithiane ¢ methylpropyl Oty 093] Geowd 3 Lot LS 35
B S yiive anlllas olo HLas oy s 059051 (ladsl s uill 5 IGT ol

3O s o)'s.;ﬂ ol jo glels LB S5 Ve a8

axdlian 9590 (a3l 33 oy it 0398 (6590958 U2y ol gy ;i SLERilo dumgliio ¥ Jgu

G9) OI35 b (Salsx ) G9) % (S, b (25 G p b (a0 S5 5 (9> S 2 b gyl Sl Ky,
cy-y cyay b oy a oy 59l
by.sy b fy/s bavs a s Hle,s

a\ys afvis a o0 as OlagS

25 B (Lol Bl 5l s alie By sl ls 45 golac]

anlllae 5 )90 SolSiug) 50 ( yed 0931 oS (559l :A Jour

Ol gsrs &6 O S 508 &6 NI ISR e & O e BB LL))
sloys Ve RAYER 852 YO Ll F ot YA 9y
slo >V F ols > F D20,9,8 YY Ll O il oleys
sls > Y4 sl V0 O20,9,4 ¥ il q Al O SlaasS

\Yf


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

ooy il jo axdlan 590 ol gy jo (32 yuid o)'}iST Wl yuls (il (o Lol OLuS 35 A Jgus

VFo¥ O o lods Y 0,90 & yo

29)

29)

29)

29)

< ) \.:, v N 2 ) ‘V:Q N N
] ; S N N
B % % ¥y oz =]~ ki % 3 3 R
© ) 2 - © ) 2 =
1 p-Menth-1(7)-en-9-ol 32 - 05 | 21 Benzenemethanol,2- 4 - 216 -
methyl-
2 1S-alpha.-Pinene 445 091 - 145 | pp (ZEhowyethylbeta- g0 53 616 941
phenylpropi...
3 beta.-Pinene 5005 - - 157 23 (Cabamicacid, (L35, o958 045 -
dithian-2-yl...
Bicyclo[3.1.1]heptane, - - . - -
6.6-dimet... 5.12 6.48 24 Thiophane, pentyl- 13.667 9.32
- - 4-[1,3]Dioxan-2-yl- -
5 .beta.-Myrcene 5.29 0.58 25 3 4-dimethylc... 13.73 8.76
Thiophene, 2,3,4- - Thiophene, 2- -
6 trimethyl- 5.64 0.31 0.63 | 26 butyltetrahydro 13.747 41.51
2-
7 Limonene 5.88 0.41 - 091 | 27  Naphthalenemethanol,  13.81 0.69 0.68 -
1,2,344..
3 1,3,6-pctatrlene, 3,7- 6.15 401 - 299 | 28 Bicyclo (4.4.0] dec-1- 13.92 033 - -
dimethyl-,... ene, 2-isopr...
9 n-Propyl sec-butyl 792 058 - 079 | 29 delta.-Selinene 13963 - - 228
disulfide
1H-
10 1,2-Dithiolane 7.73 - 0.55 - 30 Cycloprop[e]azulene,  14.009 - 6.09 -
1a,2,3,4
Phenyl 2
11 S Y 7.984 - - 3.57 | 31 Naphthalenemethanol,  14.02 5.17 -
aziridinecarboxylate 12344
n-Propyl sec-butyl - 1,4-Methanoazulene, -
12 disulfide 7.992 2.25 32 decahydro-4 14.098 0.48
13 Carbonothioic dihydrazide 8.06 36.01 473 512 | 33 (*)-Aristolene 14.11 0.45 - -
2-Methyl-1,3- - - . - -
14 dithiacyclopentane 8.37 0.35 34 Agarospirol 14.145 2.03
. . 1H-
15 Dr:fe‘glﬁ‘fe;:ls%' 818 05 141 07 | 35  Cycloproplelazulene, 14.15 1.5 - -
yipropy decahydr...
16 1.2-Dithiane 921 072 086 07 | 36  Suecinicacid, 2, - 533
phenylethyl und
17 Butane—l,ll—dlcarbomtnle, 9973 - 053 - 37 Propane, 2—m§thy1—2— 14.27 198 652 -
-cyc (methylthio)-
g ZMethyll- 112 043 086 - | 3g Bioyelo[d40ldecl- g0 - 124
isopropyl(dimethyl)si. ene, 2-isopr
. . Naphthalene,
o STrmethylsilyloxy-13-— ) 59, 55 ] 39 decahydro-4a- 14335 - 224 -
benzodio
methyl...
20 40 Oxalic acid, octyl 2-
(-)-Aristolene 11.51 0.32 - - phenylethyl... 1436 13.53 - -
]


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

A Jgoes aldl

SOeled o (G Luh pgr B S 19 (B g Ml (o bood SLuS oy

=] Bal Q Q Q B =] Bl Q Q Q
Vi' %) N i = ‘,i %} 3 Y -
3 2 B
) = < o) = =
41 56 Thiophene, 2-
Thiopropionamide 11.6 1.47 - butyltetrahydro 14.47 - 0.5 -
42 Methanethioamide, 57 Disulfide, bis(1-
N,N-dimethyl- 11.612 - - 398 methylpropyl) 14.551 - 045 -
43 Naphthalene, 58
decahydro-4a- Benzenemethanol, 2-
methyl... 11.82 1.2 - - methyl-, acetate 14.614 - 0.63 -
44 59 Naphthalene, 1, 2, 4a, 5,
Disulfide, dibutyl 11.88 0.61 0.77 - 8,8a-hexah... 14.66 1.12
45 1,4,7,- 60
Cycloundecatriene, Dimethyl(octyl)silyloxyeth
1,5,9,... 11.95 0.83 - - ane 14.711 - 1.65 -
46 (+)-Epi- 61
bicyclosesquiphelland Butanedioic acid, hydroxy-
rene 12.06 0.38 - - , dime... 14.73 1.01 - -
47 62 2-Thiapentane, 4-(9-
Thiopropionamide 12.106 - 1.03 borabicyclo [... 14.83 0.28 - -
48 63 2-Hydroxy-4-
Thiophane, propyl- 12.14 - 1.42 hydroxylaminopyrimidine 15.05 0.45 - -
49 Pentasiloxane, 64 Phosphonofluoridic acid,
dodecamethyl- 12.322 - - 0.71 (1-meth... 15.43 0.38 - -
50 1H- 65
Benzocycloheptene, 1, 3, 5-Triazin-2(1H)-one,
2,4a,5,6,7 12.352 - 048 - 4,6-dia... 1576 2.03 - -
51 66
.alpha.-Farnesene 12.517 - 0.51 Decane, 1,1-diethoxy 15.764 - 0.44 -
52 67 Oxalic acid, hexadecyl 2-
CHLORONEB 12.55 - 227 phenyle 16.259 - 059 -
53 68 2-
1,2-Benzenediol, 3,5- Butyldimethylsilyloxybut-
bis(1,1-dim... 12.56 1.13 1.3 - 3-yne 1626 045 - -
54 Naphthalene, 69 Methanethioamide, N,N-
1,2,3,5,6,8a-hexahy... 12.77 1.57 - - dimethyl- 16.71 0.48 - -
55 70 Benzene, 1-
cis-.alpha.-Bisabolene 12.96 0.39 - - (chloromethyl)-2-nitro- 17.02 0.28 - -
\Ys


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

bl Fblie | ()l 1 4is5 el S ol ol and

2% OBl ol gl 5 (ol )] ogazme @y azgi b Lo )S
(o YYO+) 0090w ol 5l 1, QTQ..;':S,&L&J)I Olgi oS
Los Sl a2 3 plonll ik 32l 0551 oy 59
3wl (Ren MlS e ,S liwl o gl Ol b
eSO 5L,>_CL6.'{)| 00gde 4O CinS k.A.a.Lib o)yzj ol.:f bﬁ).!a
oogazme Lo Jule €d,8 ax g oo cplplo o)l )

s o)'s.;ﬂ Sl esgame (Yo 9 1) o)l bl oyl

Sperea ; Sme
OLepsS (7 9 oloyS (@ ygly (Al gollivg) (2

\Yy

VFeY ) oylods AV 0,90 @ o

al

R

RS

S

e 039351l pus il (o Loy LS 33 1) SIS

G5 s g Sy
adllae 9,50 slrollins, Sl Gledr (S
Gblie ;5 020 S50 4 G e 09351 oL S om0 L
Jgad 50 o1 58148 (Sa)b yiaidee Voo YL il
caS BB iy Gl (LS (sdug) 0)99) sl g ol
a0 -V Glopw ol SO PBlos 4SSl bs 4 el
9% 955, b By g Gl bad o gl
o 6l Ll 55 ST Lo 5l 5 0ty ails sgzg oS
Soolling, elay,l osgume gl Lululy 00,5 acluws
byo g 51 yie YV e VO dnlllas 950 ojgas]


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

Ol 9 Gleosdl pl /... 590908 g (SSU g S S 39 (B 5 9 Al il (3 oot Ol i (v

ol @l 005 ik LS 5 598 (pleym LI 20,5
Loy 2 5L b Lyl 5o (V1)) (ool gl b tales]
4 azg bl chlhs &l ojenl g9y » giied
al) 0)9:.)—‘ )J.) M}: (Y' \Y) u‘)li.o.abﬁ 60‘).01,..: asJllao
Ll 5108 oo s ate G5 0555 0l e 5 5505 )0
‘) A_)" R o)'L?l 9 Sl J)b )L.M.: o)yu] )..).g Aoy aS
5 55 ol &l gad (o5 55 wn o e S5 &
5% 5l (il 03l Slge 9,5 @le s S g &
Bgio |y atwg 5l g 4 Slge ES > Sy 9995 (o0
ot 85 Sl ol walis Gy 25 Jal e o 0550l aiile
Slo s 0590 51 Sae il )38 5 G jedy ST clls
¥ i e all L (S5 b gy
ik ) dinly a9l 055 4y i 5 azlse gl
Sl ohe & sk e (oaoler slojgs 4 095, cul (il
Sy (2 Vgano 5 0)ls zlimladgl 5Ls o500 oyloy Do
(V) aiSyod il jods 9 305 (003 (sl 25bo e
Ll 5l as o)lsl mls Lise o a8 jshiles
g il b S1 e 0siil o SB Eloogas
G 0y50 S sladiges Cdb g ddiiug o 1) ((09))
S SB S8l oy pite (o) (09) U (09 (S0
Ol 5 G riuds8 (lies cgdneslge iz 55 g Jelse
2 e G gl LS s B Cugh,
Slhe S il (O0F 53) ol il laaiss 2T,
as AR 0 ul.w.: &--Y) 6~>|)¢o Yy .Ia.ws.a )y )90
S o Sl Jdoa ady; (Sareg 4 olS
5 oS 28l S o 1) 5T wls ol sl oo
LSIT Slgo Jlade pizmen (Vo) 0,5 ciS ol a8 L
lbord Ol 5 EudeS 9 o5 anlllas 590 &Sly0 S o
KR W) ul;Lwy D¢ A.)ﬁLM o@ﬁ) dw 0 o)yu] oS
o)s.auT olS uilul jo 050 ol LS 5 CoalS
S s Jsb) Sl slaslis | 36 el
laolEiys, (o 5 S wush, oo glis ) oLl i
G yps Slol 5 el Sgline Lylid 5 oo
g 0313 )3 15 o 1 0 S Sl Jiewss 5 (SIpbis
e Loyl 1o con eaitie a6l sl gilie does jo
2 SNk g gl 5t (1) Wedioe Flmgn Solite

YA

S9N § 99 you i Lasgd YAVA AYD- 5l g5 (o
Gl 00 5,155 55 (Y2 VY)
Sloy abold ( jals 9,0 al>yo )| I 3IL
Ol b 2o 5 5l d> e (20 5L 205 dl> s
p3Y sl g 4l 2als 59, 4iled Lawgie slos 5 Sl
204 GlalS (chay, b, al>pe 8 4 G ol
2 &3 Jole 5o e, slaes Gl Wy, ol
by & oojenl (g5, p YL glas)) b sleolKiys,
c)L..) Ll 00l U"’)‘)f )A.) (Y’ \Y) u‘)li.o.ﬁb 9 60‘).0)»..)
o8l 4 e gidid g (ooloyw olo lis pusen
5 eolatwl al sals les a4 Ceed Siailer ws o
OlalS )k Sl (Ss st g (Boleyw SIS
lizee JSl L 000 sl dy el ooy LS 4
g w3 e Olas 093 Sl ) (Soieds s Sle oS
bole> g9 ol &, 4 Wl oo ol o> b polo
Sl b oS cole az 0 b les Yaors yled S5
(R i 39y 0 Oy SlapalSl 10 45 SalS (sl teS
ol @S @ Az L (D) o)l L Ol gy o 1)
Ady 0,90y Sediad 5 Bloyw Jled o s
(2l GhalS Sad 4 osnl Hd Cles g G5 b e,
sl 5k 4 s Salex duoye Lialidl o s oS
50 el 3555 £55 90 slls 059%T L4 0g ralesT ol jo
Giby sl o L5 anms s, oo, | S
slo aiz g Sloj S 4 5L g, drwss g o o
yody Sialez pas leal ol o oyl Ll o (g laeSS
298 (oled 539555 (nl 9929 (izmen g 00l Ludls 056
0di)lal olge pgd 065, el by oy el
5 age oolatul sdee &ilge 51 (SG (Y e) Conl Siailg>
Cadgizme grmb oRiug; 5l Zyl5 0 (gl GllS
23l Wil L3 Sl o (FYsb s 55 ez e
S8 eolawl 0,90 Lo jdy (55 ailg yiali8l g Slgs canSls
JoloS g e g sh Sialsr @l 51OA) 8,5 o
bl C8 8 aml Gl o sl cwliblgn glaosls
)| e a5 el vl o)yu] oS U9 9 N%AY 6‘)?
Obtase 9 5l Jad )3 (ugmadis 4250 0=V (slo s oleSy
Jlosl (B Casb) bl Loy cnl 5wl azils s


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

10.

11.

12.
13.

14.

15.

i _age alizes olge sl o 555 53 (V< < V)
S @)l Gl DYsaxe wdg lie 5 (sete
wiizee gblie o auly oo S 2LS slaassS
e 30581 Lyl panns il ALl Soglicie 5 Slac
slo o5 51 (S (st olS p2 LS 0550 (S Lauld
ol a5l 45 a3 b (A) sl 5 (ks ol g 4l
5 ombal Zlseinl (ol s dadiged Sl Lyl
diged a0 lp il 50 39290 lacS 5 olulis
2 357 ge Dolds el 4l I o (LSy al el il
5 o5 Wl n eill oins LS5 glizl woo 5 5
Slasglis 4wl o (S e b (S Slpss
5 S aled OlS 5 Jed 5l bollayy, e

il SIS g 528 Jeloe

VFo¥ O o lods Y 0,90 & yo

5 siFuls vy ol S (alierd OS5 5 el e
B 55 (V) oS
, ol gogam b S pmd ojenl oS
Slge g Al Glie b asS (l Hpam Cnlply oy oo
O PH polie (V) o)l 8o alaly S onigd S
() el 00 3 35 g csloelSitg, 3 A L VIO
@lse wile S o (BC) S Sl colan odgazs
5 oliansS e 5 IV Sl g s rss G slis
3 65 Dgliie polie g ydite jl, & ey VIV
39700 (s basgs 039331 SaelStyg, S 5T s
Cleollisg, ;0 g YV B +/0 odgame ;o (YY) (59040 g
(1220) ot Lasgs s2e ke oo VIV 5 V/F gy
S 65 Gl o 5 o Glaced 4 bl ol )58
Oee 5 by by ol cod aslllas (pl o

References

Adams, R.P., 2004. Identification of Essential Oil Components by Gas hromatography/ Quadrupole Mass
Spectroscopy. Allured Publishing Corporation, Illinois, USA, 456p.

Aghajanlou, F. & A. Ghorbani., 2015. Investigating some effective environmental factors on distribution of
Ferula gummosa and Ferula ovina species in Shilandar mountainous rangeland of Zanjan. Journal of
Rangeland, 9(4): 407-419. (In Persian)

Ali-Bakhshi, M., S.Kh. Mahdavi, J. Mahmoodi & H. Ghelichnia, 2014. Phytochemical study of Stachys
inflata essential oil in different habitats of Mazandaran Province. Eco-phytochemical Journal of Medicinal
Plants, 2(2): 56-68. (In Persian)

Amoaghaei, R., 2006. Influence of light, cooling duration and seed age on coma seed buds (Ferula ovina).
Science and Technology of Natural Resources, 10(3): 289-297. (In Persian)

Davies, N.W., 1990. Gas chromatographic retention indices of monoterpenes and sesquiterpenes on methyl
silicon and Carbowax 20M phases. Journal of Chromatography, 503: 1-24.

Fatehi, H., F. Farifteh & Z. Fatehi-Hassanabad, 2004. Antispasmodic and hypotensive effects of Ferula assa-
foetida gum extract. Journal of Ethno Pharmacology, 91:321-324.

Ghasemi-Aryan A.R., H. Rohani & S.D. Haji Mir-Rahimi, 2017. Entrepreneurship package of Ferula assa-
foetida in rainfed conditions, Asrar-E-elm, Tehran, 58p. (In Persian)

Hoseini-Bmrood, Gh.R. & S.Kh. Mahdavi, 2013. Ecological characteristics of the medicinal plant Asafoetida
(Ferula assa-foetida L.) Case study of Sabzevar region of Khorasan Razavi province. Plants and ecosystems,
9(36-1): 31-45. (In Persian)

Hoseini Jafari, S., A. Sepehri, H. Soltanlu & A.A. Karimian, 2019. Evaluation and comparison of Sweet
Ferula assa-foetida latex in Taft rangelands of Yazd province. Journal of rangeland, 13(3): 387-396.
Hossein Jafari, S, A. Sepehry, H. Soltanloo & A.A. Karimian, 2019. Genetic differentiation between bitter
and sweet asafetida plants using ISSR markers. Molecular Biology Reports, 46: 1069-1078.

Jalili, A. & Z. Jamzad., 1999. Red data book of Iran. Research Institute of Forests and Rangelands, Ministry
of Jahad-e Sazandegi. Iran. pp: 657-669.

Khorami B., 2007. Plant love. Livestock, Cultivation and Industry. 76: 64 - 9.

Khosravi, H. & A. Mehrabi., 2006. Economic study of Ferula harvesting in Tabass region. Iranian Journal
of Natural Res, 58(4): 933 - 44.

Mirtalebi, A., 2007. Evaluation of habitat indices of Ferula Asafoetida (Ferula gabrielli). Master thesis,
University of Tehran. (In Persian)

Mirheydar, H., 1994. Plant knowledge. Usage of plants in the prevention and treatment of diseases. Tehran.
Office of Islamic Culture Publication, 6: 402p. (In Persian)

Y4


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html

[ Downloaded from rangelandsrm.ir on 2025-08-18 ]

[ DOR: 20.1001.1.20080891.1402.17.1.8.7 ]

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ol 9 Gleosdl pl /... 590908 g (SSU g S S 39 (B 5 9 Al il (3 oot Ol i (v

Mirzaei Mousavand, A., A. Ghorbani., M.A. Zare Chahouki., F. Keivan Behjou & K. Sefidi, 2016. Effective
environmental factors on distribution of Prangos ferulacea Lindl. species in rangelands of Ardebil Province.
Journal of Rangeland, 10(2): 191-203. (In Persian)

Nabieian S., A. Saadatfar & M. Barjoeifar, 2020. Codification of Asafoetida (Ferula assa-foetida L.)
production and marketing strategies in Kerman province. Journal of Rangeland, 15(1): 59-71. (In Persian)
Nadjafi, F., M. Bannayan, L. Tabrizi & M. Rastgoo, 2006. Seed germination and dormancy breaking
techniques for Ferula gummosa and Teucrium polium. Journal of Arid Environments, 64: 542-547.
Pirmoradi, M.R., 2002. Investigation of different methods of Incision and some other factors on the
performance and survival of medicinal plant Asafoetida. Master thesis in Horticulture science, Tarbiat
Modares University, Tehran. (In Persian)

Pirmoradi, M.R., 2011. Evaluation of morphological, physiological, phytochemical and genetic
characteristics of medicinal plant Asafoetida (Ferula assa-foetida L) in Kerman province. PhD thesis in
Horticulture science, Tarbiat Modares University, Tehran. (In Persian)

Pirmoradi, M.R., R.O. Beigi, M.R. Naghavi, A. Baghizadeh & A. Yadollahi, 2012. The effect of height and
different treatments on germination of bitter Asafoetida seeds in Kerman province. Iranian Journal of
Horticultural Science, 43(4): 463-471. (In Persian)

Shad, Gh.A., 1995. Autecology of Asafoetida and investigation of its exploitation procedure in Mohammad
Abad region of Chelpo, Kashmar. Master thesis, Gorgan University of Agricultural Sciences and Natural
Resources. (In Persian)

Zare, AR., M. Solouki, M. Omidi, N. Irvani, N. Mahdi Nezad & Sh. Rezazadeh, 2010. Callus induction and
plant regeneration in Ferula assa foetida L. (Asafetida), an endangered medicinal plant. Trakia Journal of
Science, 8(1): 11 - 8.

Zehtab-Khoshkhooi, M., 2011. Plant Propagation: Basics and methods. Shiraz University Press. Shiraz. (In
Persian)

¥


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.8.7
https://rangelandsrm.ir/article-1-1145-en.html
http://www.tcpdf.org

