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Abstract. Ferula stenocarpa from Apiaceae family is a perennial plant with about 2 meters height, which grows in the
high temperature of sudanian regions. This research was aimed to investigate the autecology of an endemic plant to
Iran, Ferula stenocarpa, in Khuzestan province. Initially, the habitat map was prepared and characteristics of the
species habitat including topography, climate, soil properties, companion species, palynology, anatomical studies were
determined. In addition, the phenology stage and root system was investigated. The results show that this species is
distributed in the altitudes ranging from 159 to 850 m.a.s.l., with the mean annual precipitation of 112.4 to 482.9
millimeters and mean annual temperature of 24.47 to 25.93 °C. This plant species is found in habitats with different
topographic aspects and no slope limitations with slopes 40-60% as preferred slopes. Soil texture was loam, clay loam
and silty loam, weak alkaline, and poor in phosphorus and nitrogen. Electrical Conductivity is 1-0.72 ds/m and soil pH
of 7.47-7.85. The vegetative growth of this species starts from mid-March. The flowers appear in April and seeds ripen
in late on May. The plant propagates only by seeds. Pollen is prolate, elliptic and tricolporate. The destruction of natural
habitats of this plant due to overgrazing causes that we find this plant as individual and scattered spots in their natural
habitat.

Keywords. Apiaceae, autecology, endemic species, phenology, Umbellifereae


http://dx.doi.org/10.29252/nbr.4.4.337
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.4.1
https://nbr.khu.ac.ir/article-1-3034-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.4.1 ]

[ DOI: 10.29252/nbr.4.4.337 ]

338/¥YA

Noedoost et al. Autecology of Ferula stenocarpa in Khuzestan

Ol 53 Foile SlaS culidp s DL 5 o sie 5

H SO S 635 e o dalllas Sl 1S sla sl
ot 33 il 43 8 ool Ferul o3 - laas S o3 90
Ferula assa- 5.8 31 s \s o 0 sLa i3y 5655 &39S
Jsb s a\_:f‘a_:lij_a)'\dg,_w\ odd ‘_;j:f‘a_?;::.;foetida L.
4SS S 5555 615 e JLESS I e bl S5,
LS o b 1y a5 es T b 5 Wledny (8354 e
(Shad, 1996) 45,5 ;1,5 g l5 0 e Coda A L5
S S5IST1 SWales 2003) of)LSes 5 Askarzadeh
LaS 85, i 5 (3003 Aol g o S 51 (S 85150
el dgiie 52 1, (Ferula gummosa Boiss.) asu L el 4
L Jlomd o eyl () s 1 ol 5 o i 5 sl
= 9o iS5 05 g Guas SLACSE 5 e Yre—Fuan fasB)
sBashari .iGs §7 5,158 ST Jslize ldio b b g0 50
Ferula G5 538157 ) » L 2004) Shahmoradi
sle i asls s Ky ol as Lals ol o2 Okl y> guUMmosa
Loy B glacb ol s c]a.»jlf.a“\‘\“ G YO
S s 4w 3B S8 cplsyls gy e ke ¥V (S50
Shahmoradi s Azhir .ol s, & sl 4,3 ¥4 =YY/
I, Ferula ovina Boiss. = 8 ¢5438172007)
Z_;Ab,;l)@kaﬁd\ﬂ,),x;;wbo\,@ob\)g
;.,.:_.‘:a&l_qe-;up\_:l_w;cla_»jlfﬂ‘\‘n GYers ol
O,Les 5 Sharifi Yazdi cpomen 455 S 55055 & sline
I, Ferula oopoda Boiss. 5§ e s slasls 2008)
dedel il aS s S edalie 5 oy O S Oliad o
L Ol s o 5 S 587 Gols 8055 5 Il cloas 2
K FISPW-Toy It c]dmj‘j.ﬁ“\"—""' &3]
Sl GloS eSS 8 (65181 ST (oo ) s
3 (Ferula stenocarpa Boiss. & Hausskn. ex Boiss.)
Golamil G5 ol Sl 4y a5l ol aalllas Ol S g5 il
Lol s 50 Ol ! (28 s 5 s 5o b 50355 O
I s o 0SB 0l g3 58 ) (e slaSlS
5ol E ST L s o gl 1S Les 5 el 8K
Rechinger, ) das oo 0LE 1) OT juilal 55 352 50 LS 5
5 (1987; Mozaffarian, 2000; Rustaiyan et al., 2001

5 Ol 3ol E b (SlaolSi 5 3l s S

400
3 g (6313 0 st 3 B 5 (Dl (5SS o
S5 sla S hs o polr Sl ol Y
eSS SIS lagdinils o e s i nlgT
5l Sl (65575 ,8 a0 Culg)s 5 ol (65,5 sy
Sy oS 5 3 4Bl g, 0LalS 51T a6yl el
Howaize & ) dsbnil oo yomin o510 (Slop s (ALS
@35 e e L 55 dalls L (Shahmoradi, 2010
(ol S s ol s 05 0 85 S
ol m 5 S5 dsm 5 s AL Lo S5 s (s i St
3 oS (5l s iy Ay ¢ S50 g i) 0S5 5
e ) OLals jlesli ol (Pourreza, 2006)
213 Y sb el 01 1) 5528 53 a0 (o0 3 DY s
~o g oY OLaLE ol G5 S 1 la S5 e 5 oLl
e oo 5 35 go Slashiaad 31 salaal 5 Ak )l
Obus S5, a e Fearula L. oos pw ol o b
ST 514 coul 45 8V 390> ()15 (Apiaceae Lindl.)
Pimenov ) & ls [aST o & 3T Jed b o 6 Con a (555 50
sy 5 0lml 55k 53 0T 5l S ¥ 550> (& Leonov, 1993
.x;:_.ﬂmj_u(aj_:\_“_;)l_wétqwr;ﬁ S 5yl
b 4z ¢ o 5s ysbas (Mozaffarian, 1984, 2004)
Mozaffarian, 2004) & 55 oo et LS oLy San
Al (So5 s Il LS 5 5 55 e 03 o ) slaei S
Zargari, 1989; Rajanikanth et ) 5 § ;8 g ymoe LS 5

al., 1984; Al-said et al., 1996; Iranshahi et al.,
2003; Iranshahi et al., 2006; Manolakou et al.,

Marongiu et al., 2005; Iranshahi ) LgT Slizie 5 2013
Ferula o> o ¢ pioean Aileddasslis (et al., 2009 & 2010
slaas 8 (French, 1971) s a5 5 fae 3 G e
OLays sl i b 5 GV b O3 an 4l 03 | Cikise
Zargari, 1989; Eigner et ) 15 ,ls Calis slaplul Y|
al., 1990; Afifi & Abu-Irmaileh, 2000; Mozaffarian,
03 ol OLALE 48" il ol Ol | SLidss (2004
ol (s s sl (6, K05 (o5t s clac b
O )Lid sias S 5 el o o5 SCods ¢ SIS | 5T

(Maggi et al., 2009; 2015 Asili et al., 2009) 1> ;5


http://dx.doi.org/10.29252/nbr.4.4.337
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.4.1
https://nbr.khu.ac.ir/article-1-3034-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.4.1 ]

[ DOI: 10.29252/nbr.4.4.337 ]

339/vv4

Nova Biologica Reperta 4 (4): 337-352 (2018)

(515 Ol 2 Ol 53 Ol 5 4 5SS Oyl Ol g
(sosaleas (gladbais ils o4 s i bla- dabte Coul odd
10 S B8 L) B L (o s ¢ slin S
ol Sy (S35 3 e Dol el Ly a1 e
S50 sS ey 5 Ol G5 5 e s kS YV 3 5 el 5
I Lo e Sl 1P STy 20 B0 gLl il
(o> Sy Ol (5 20 58700 AL )3 pjlgr ol o
):C,.:LMO_:\.C,_MHJ_&CS\)Q%;)LMM&J& e 3
5 Ay 5 Ol o SLaikul (6,42 Slood A8 Lol

0 IS8 3003 13 obs 4 Olgegp s ool 53l 4 555
ol a1 0leMbl (59T @or 9 (518 p $905 59
o ol 3 a1 Ll 1S Cond g Dlabtia o6 S 40l
Sl ol 55 b 1 wlidlgn glaesls i Cof asls S
90k 53 Gl Slallas s 4y Oliw g3 Ol uliil ga
SloS” STy Condy a a5 Ly A il 1YA0 5 VYAY L
Slooyl s 53 9od S, Oy oot syl e S| 534S Sa5la
L 55 ol8 (65558 i plal (615 o smd 2.3 b 5 e o
DS azin 33 a5 Il sy o e 5o (Sade it (slays L
}.\_.':aé_.wﬂudl]uC;J‘_gl.:nali&;_})}s.\ijﬂlf&\f):
S5 el ol 05 e 1 elS S S s 5l
5 230 g e A (s Wiy 5 S ¢ S5l Jals oS
SLaS ol on DL s g8 Lo 2 (2l 9 ol S5 o 5
L o olels o 3 a8 SE 5 us oS 55 Sl
,;H,ﬁcu,u),ujmw_.»\p,J;.\_:,J_z:;“\i_.u_uﬂ
23352 50 SLeAbI I s Lk Lap 5L o anrl o
The International ) sLS lapl Ml o b ol
536l jen OLalS i esliwl (Plant Names Index, 2017
HSBU- o5l o)l L (s g ol 0 )L o
Ll (6 5 o (554K HSBU-2017329 5 2017215
ST e ST s gal jlga (wlieS s Olallls
Ly S, S el 5 dd g sl LS ol oKty
(S i PH o obsieS s Lol oS5 Cin 4
Ao agamr g LS SOl 5 el i 05 0 JT Sl
e S ol ke Sleslinal U g ) 5 S (o (o

LS i Soilil sla Sy 5 b oo Mol b o

FEVXOY F 6ot F alo o gian pole 50 oy slaasily

S ol (S5 ST ela (555 andllas copl ol il ol s
Al 3 6,8 sl s Cblis Sie sla by, Clis ) shten

ey o A4 55,0 OT

b w959 30
Ferula stenocarpa is 8 MOgF —wlliols sla S ig
S (1,13 45 sl ki 5 e LS (a5l LS
L s 5 o1k cpuind e pma Sl Yoo LY gLyl
¥ st Jsb 4 glod el slacS y.cul o sb glaasls
L oSS 05 el llgr S ol o 5La YO 5 0
(S e 8 o 5 BN b e e
6LAJ§L¢§_J4_&}> Q.:STJ_? el 5SS 6«:\? (s
@aeS s gl Y B0 L 50 se (gla o 5 ol 555355
Ol Jolsl B 5l 2o sme 5 U5 0Lejayls S YO LIAL
oS 5 0l ol g lamil 55 o) (Mozaffarian, 2008) .l
g s 53 0T JES| i aS ol Glas ooeds Al
S5 (59 Ol 55 Ol 3oL ol Ol ol o6
10 5 Cidas 5l 51 Olgue (6,205 AS 4 53 5 Ol )LnS
Mozaffarian, ) i) e KAl as Oledwitonne (6 20 5 LS

.2000 & 2008
S bl e lateds tdnlliag o Adilain Diladiie
ol ¢ e (6 8 4 a5 5 Ol 5 Ol 3 S35l (5L
Sl Ol o 5 Lap 55l 8 0 5 50 wlis 5 Loy 6 IS
Obl (oaeb wlin 5 (55,58 Dl 5 (35 50T 5 o e |
L;;\.x_a:jl,uwgaﬁa\)mww,uwvjlwﬁ
Ol Obwl 33 58 ol T Jost 330 58 A bl
el ol odaliia 5 5158 Olgeg Ol g 53 9dome 55 Lo
(S8 485) Sy (o e SLarpl 4 (6,8 4505 Sl Sl
ol s s § 553 0 s Ol b3l 5 shele K5 s
Ol Ol g Jlacd (6 20 4 1S 90 53 ¢S 455 Lilate J !
Jupﬁ«vabﬂ&w,\,,&\u oA Ly (611
el (K (E3505 7 Lol e l30 S Grapaas b Goas
)'idg_.i;ﬁ‘\_f:)bt&f ;l:f_.ﬂs‘_gua}_{u&ﬁﬁ,;ﬁf\_ﬂa;»
L ol S el 3 pgs Lyl Sl (25 5 (ST slaeKen
Bl 85 5 53 Olgugy B3 Jld (6 e o LS YY Aol


http://dx.doi.org/10.29252/nbr.4.4.337
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.4.1
https://nbr.khu.ac.ir/article-1-3034-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1396.4.4.4.1 ]

[ DOI: 10.29252/nbr.4.4.337 ]

340/vf.

Noedoost et al. Autecology of Ferula stenocarpa in Khuzestan

Ol 53 Foile SlaS culidp s DL 5 o sie 5

audt}aﬁébuj\&_l@_a):d;&l\ D03 ColSs s
S5 Aol L g oS,y 95,40 Oy sma g ol 1, A O
ol 53 1) Fasle slaS (glaol iy 5y ¥ IS5 s staliie
DL 58 ol Ly e (g 2 03 0 0L aadllan s gl
U (St Lojoloe s T a o jiws (51 oS ol Ay 8 515
23 S 0558 S s (e Slw Ve s5d>) (65U 5 Gas
sbaa¥ s g Sl laclesil oS ol Lty (2
G Dot ool ity Vione 5305 coi o> ST b
45:‘:QL&S@L‘IS.CM‘QQ;‘_QjJ_XﬁSE-JD‘S:NJ}m
L Lo pelas 5150 AD B AOA oLyl Al 53 g3l gloS
Glos Lo sie s ze A FAYA B NVY/F SYLL S5 L Ol e
Lladas 5305 o sy 3,8 sle Lo 55 YOAY U YE/FY YL
Lop3 ¥ B Fr b g 3,00 sl Lo 8 o d S
L EF i s Sl 5o () gk doas oo e 51,
s glalis o, 5 W e Glxe L stenocarpa U of jes @Lf
LS FA Jols ¢S a5 ol 3ol ol Lol o slass S
AL CENF e a5 ulv jscaul o, 5V 6 by e
350l Lol er s £ s olols 0 5 V8 4 Glate ol on
Babie Jlgr 55 Sl o 3 VF 4 Gt 6,8 FA (s 03l b
LI SladE 5 OliwlS (gloo 5 4 b g 0 QLS anllasc o
Y Jods)

o8 Jlge L OT b3l 9 (J95lw S (S39I9%
oSl (S 5 Les (1FVA-VYAY) D VP LT toliy gy
- o ailaie o il g ol o S5 5 5) Olgngr S s
25 S dsb 0OV 5 Sl 5 e WO 55 aS (sl
les aS sl olis syl 1 3 l_w.séa_.»j\éj_:a\‘\\‘&l_éb\
534Vl oL Ol s 0], 8 5l i 3 YFA0 SYLu Lo g6
5 e e Y UFY o S5 gy LaT 5,55 55 45,8 ol oy,
a3 PV 50 /F Cos s ANl (glas Gllas oy i 5 o S
St Folass by el o adbaie (il l 51 8 Sl
Jal 5l (St 5593 5 Sl it 05 aal S5y bl
s JS8) el (Jlw SlelaA) ol o ;5T LS ol
Lo Ly oS BV sy o o b lie 5 0lS (65408 Aol
6:\.:5@6:\: OL Y Jsds s Tk ol Ll i
Jed 3 ol ol (sl a5 olS sy G5 e

(Hazelton & Murphy, 2007) ¢Sl ciS glas Ikl
L OT la oS 505 (ot 3 4y o Gadllae Cogr i 4y lin
(o gl 50U 5 olS dny, Ol bl s by e
358 Gas 5 GBSy 35 03,8 ol ST 1, 0T
Salss s 25 Slalllas plonil (gl 23 8 1,5 adlllan oo
oS s e 5> Sl o glateay il 5 4ty S s
S €S s g8l | b e 5,8 Kb esls I
st gud el S i Ol eslinal Loy (s
(Cutler ety 8 cus— il jla ia, 5l La b 6555,
SLllas plnd (gl b sli ol o5 oS L al., 2007)
o oalinul ol b6 ) 5T rear (glads sul (glaanis | lides £
PSSy S b5 55 55 @ Sy S Dlalllas ) iten
sl 5 8 L 51 SLagl )93 4 e BXST gl
Sy Seo Slalllan shtean 5 Ad (g )ls o Se Laes S
o ws (glastiwl (6950 3 sl (slmes , S ¢ 55 S|
Sh okl a8 bys e b (S Sy S
V;M,Jg,ﬂp,ue.uuijlgm‘ybjwéu
5> SEM ‘_;uw.{; KYKY-EM3200 SEM Ju U;,,&n
ile i i a8 8 LT el Sl i sl LS 1
Jsb o s d b Cs (E) ol el J 5 b dP) (ki I 5 b
s 4§ Kle 5 6,8 o5l 03 8 Gls 4w 53 (P/E) ol gl
5 Brdtman __wkaells 51 03,8 glaaslsy olulis ) shien
A eslizal 2009) of,ea 5 Hesse

&b
OT e 255 ) 5 8l e LS 5 oo (25T,
Yoo LAY pla,llL Al dal_fF stenocarpa «S .|
Sasle LS ol a5 S lad e Bloda 5 e sl
J)_.if‘suol:_u|j\$~égjbLE.%}:)\.\_;W)U;J:“?&\:
Ol 5 3 a5 O a2 ()l a5 5 40 5hSGS” o
53 0T oy 5l Ol nl o0 58yl Sl 0k )1 S
(Ol 3, O pm) Olgag Oliw g8 53 gudoen 43 Ol ) 5 Ol
s ey Slesl s 555 0S| lae ST ) 50n
sy e Sl e 5l 148 (l 4s o ol glaaal T

a3 blE g 0T 03 by 5 58 ) i dl 03250 ALE


http://dx.doi.org/10.29252/nbr.4.4.337
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.4.4.1
https://nbr.khu.ac.ir/article-1-3034-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

Nova Biologica Reperta 4 (4): 337-352 (2018) TYV-YOY :F 5,los oF al ¢ s pole 10 (pgs glaanily

341 /v

e

~
f fj/;
+

%
;.
|
U

N
//I
/

/
/
e

uu
/
(
/
Fo

Ol s Ol 5 Ol l 53 aslllanc o adlate Cond o —) 0

Fig. 1. The study area position in Iran and Khuzestan Province.
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Fig. 2. F. stenocarpa habitats in Khuzestan province. A: Flowering stage (Khaez site), B: F. stenocarpa habitat in
Deilam road site with branches eaten by livestock.
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e pb

Anabasis setifera Moq.

Halocharis sulphurea (Moq.) Moq.
Salsola nitraria Pall.

Dicyclophora persica Boiss.

Oliveria decumbens Vent.

Pimpinella eriocarpa Banks & Soland.
Marsdenia erecta (L.) R. Br.

Asteriscus hierochunticus (Michon) Wiklund
Atractylis cancellata L.

Calendula persica C.A.Mey.

Carthamus oxyacantha M.Bieb.

Carthamus sp.

Centaurea bruguierana (DC.) Hand.-Mazz.
Centaurea hyalolepis Boiss.

Centaurea sp.

Cichorium pumilum Jacq.

Cousinia disfulensis Bornm.

Crepis kotschyana (Boiss.) Boiss.

Crepis sancta (L.) Babocok.

Echinops dichrous Boiss. & Hausskn.
Echinops ritro L.

Filago desertorum Pomel.

Gundelia tournefortii L.

Hedypnois rhagadioloides (L.) F.W.Schmidt
Koelpinia linearis Pall.

Leontodon sp.

Matricaria recutita L.

Poa bulbosa L.

Senecio glaucus L.

Senecio vulguris L.

Sonchus oleraceus L.

Taraxacum Kotschyi Soest

Anchusa aegyptica (L.) DC.

Onosma rostellatum Lehm.

Paracaryum modestum (Boiss. & Hausskn.) Brand.

Biscutella didyma L.

Erucaria hispanica (L.) Druce.
Matthiolla longipetala (Vent.) DC.
Campanula cecilii Rech. f. & Schiman — Czeika

o3 Ml

Amaranthaceae
(Ol > CU)

Apiaceae
(Gt 5) *

Apocynaceae
(Qla_lo A J>')
Asteraceae
(Olewls)

Boraginaceae
(0L558)

Brassicaceae *
(Ol *

Campanulaceae
(0Ll )
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Acanthophyllum sp.

Gymnocarpus decander Forssk.
Gypsophyila pilosa Huds.
Holesteum umbellatum L.
Paronychia caespitosa Stapf
Polycarpon tetraphyllum L.
Pteranthus dichotomus Forssk.
Stellaria pallida (Dumort.) Crép.
Helianthemum salicifolium (L.) Mill.

Convolvulus reticulatus Choisy

Umbilicus intermedius Boiss.
Umbilicus tropaeolifolius Boiss.
Scabiosa calocephala Boiss.
Scabiosa leucactis Patzak
Astragalus sp.

Hippocrepis bisiliqua Forssk.
Hymenocarpus circinnatus L.
Medicago coronata (L.) Bartalini.
Medicago orbicularis (L.) Bartal.
Onobrychis micrantha Schrenk
Prosopis juliflora (Sw.) DC.
Scorpiurus muricatus L.
Trifolium sp.
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Table 4. Some soil physical and chemical properties in Ferula stenocarpa habitat.
ha el L. ” I . -
G395 Shuid oly I pH EC N S o e el ol o
. mg/kg mg/kg . ds/m . . .
Y /A Y0 AL VITY \ v \g g e oy 455
o “IA Va. Ve /50 SNY YA o Y Y We
AN /A VAV /50 VIVY /A 4 \td Yo e Slowede
/A /0 Ve ALd VIAD A Y. FF Yy e PURIES

(o235 @l me RD il JSliSC e 3 X o 20T il PH ol
Fig. 4. Cross section of stem. A: magnification 4X, B: magnification 10X (E: Epiderm, Co: Collenchyma, Ch:

Chloranchyma, P: Parenchyma, Ph: Phloem, X: Xylem, Sc: Scleranchyma, RD: Resin ducts).
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Fig. 5. Cross section of petiole. A: magnification 4X, B: magnification 10X (E: Epiderm, Ch: Chlorenchyma, Sc:

Scleranchyma, Ph: Phloem, X: Xylem)
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Fig. 6. Cross section of root. A: magnification 4X; B, C and D: magnification 10X (P: phellem, PG: Phellogen, PD:
phelloderm, PX: Secondary Phloem, SX: Secondary Xylem, C: Cambium, RD: Resin ducts, R: Parenchymal Rays).
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Fig. 7. Pollen scanning electron micrograph (SEM), A and B: pollen grain in equatorial view, C: polar view and D:
Characteristic of exin (A and B: Magnification 3000X, C: Magnification 4000X and D: Magnification 10000X).
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