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Autecology of Ferula stenocarpa Boiss. & Hausskn. in Khuzestan Province, Iran

Fariba Noedoost'*, Somaye Dehdari?, Damon Razmjoei?, Rahele Ahmadpour' & Parvanch

Shoukat®
Received 21.01.2017/ Accepted 16.12.2017/ Published 19.03.2018

"Department of Biology, Faculty of Sciences, Behbahan Khatam Alanbia University of Technology, Behbahan, Iran
IDepartment of Range and Watershed Management, Faculty of Natural Resources, Behbahan Khatam-Al-Anbia
University of Technology, Behbahan, Iran

3Department of Fisheries, Faculty of Natural Resources, Behbahan Khatam-Al-Anbia University of Technology,
Behbahan, Iran

*Correspondent author: noedoost@bkatu.ac.ir

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.
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Fig. 1. The study area position in Iran and Khuzestan Province.

s F. stenocarpa o8 s s, B (3 Cule) pdlS Us e 3 FL stenocarpa o i s, :Alew g olteal 55 Sjle LS slaolay 5, - ¥ Kb
.(-1: Lo g odd 03 g slaasli u V'L“: sal Colw

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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Table 1. Some of the habitats features of F. stenocarpa in Khuzestan province.
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Table 2. The list of companion species in F. stenocarpa habitats.
sole gl o B & ke el
S obs
Anabasis setifera Moq. Amaranthaceae *
Halocharis sulphurea (Moq.) Moq. (Oles s g *
Salsola nitraria Pall. *
Dicyclophora persica Boiss. Apiaceae *
Oliveria decumbens Vent. (5 * *
Pimpinella eriocarpa Banks & Soland. * *

Marsdenia erecta (L.) R. Br. Apocynaceae *

(Lo a3 %)
Asteriscus hierochunticus (Michon) Wiklund Asteraceae *
Atractylis cancellata L. (0L~
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. Boraginaceae *
Onosma rostellatum Lehm. (06558

Paracaryum modestum (Boiss. & Hausskn.) Brand. *
Biscutella didyma L. Brassicaceae * *
Erucaria hispanica (L.) Druce. (Olels) * *
Matthiolla longipetala (Vent.) DC. *
Campanula cecilii Rech. f. & Schiman — Czeika 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.

Trifolium stellatum L.

Trifolium tomentosum L.

Gentiana olivieri Griseb.

Erodium gruinum (L.) L’Her. ex Aiston.
Erodium oxyrrhynchum M.Bieb.
Erodium glaucophyllum (L.) L'Hér.
Geranium dissectum L.

Geranium rotundifolium L.
Ajuga austro-iranica Rech.f.

Micromeria persica Boiss.

Phlomis olivieri Benth.

Teucrium polium L.

Teucrium oliverianum Ging. ex Benth.

Zataria multiflora Boiss.
Asphodelus tenuifolius Cav.

Gagea olgae Regel
Alcea auchri (Boiss.) Alef.

Ficus johannis Boiss. subsp. johannis

Papaver dubium L.

Kickxia elatine (L.) Dumort.

Caryophyllaceae
(OLS5e)

Cistaceae
(LT &)
Convolvulaceae
(Ol:gga_-;)

Crassulaceae
L3685

Dipsaceae
(0L 31 el

Fabaceae
(OL5YsL)

Gentianaceae
(Ol )
Geraniaceae
(0Ll aed)

Lamiaceae (sLtx)

Liliaceae (Ol )

Malvaceae (0\S )
Moraceae
0L )
Papaveraceae
(Ol las)

Plantaginaceae

FEVXOY F 6ot F alo o gian pole 50 oy slaasily
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Plantago cylindrica Forssk.
Plantago ovata Forssk.

Plantago psyllium L.
Aegilops triuncialis L.

Avena fatua L.

Avena sativa L.

Bromus danthoniae Trin.
Bromus rubens L.

Bromus madritensis L.
Hordeum glaucum Steud
Hordeum spontaneum C. Koch.
Lolium persicum Boiss. & Hohen.
Lolium rigidum Gaudin.
Phalaris minor Retz.

Stipa capensis Thunb.

Stipa arabica Trin. & Rupr.
Rumex vesicarius L.

Rumex ephedroides Bornm.
Anagalis arvensis L.

Cheilanthus sp.
Delphinium cyphoplectrum Boiss.

Reseda aucheri subsp. transitoria Rech.f.
Amygdalus eburnea Spach.

Amygdalus scoparia Spach.
Callipeltis cucullaria (L.) Stev.

Galium aparine L.
Galium setaceum Lam.

Galium aparine L.
Haplophyllum tuberculatum Juss.

Verbascum stachydiforme Boiss. & Buhse

Parietaria alsinifolia Delile.

Zygophyllum eurypterum Boiss. & Buhse

oL e phUl LS o b5 pa 5 I (SCas 5k B3
S 4 Oyl a3 a8 Slay) dom ag olasls 5 Ll gl
Sl 5555 5 5 e 6t ST 5 S O (hany o 355
3 e g3 olasls 5 Laalsl 51 6lS 55 (5 sn ol

13 aslsh o T Jlo 5 gy Aiy 5T
o= Jols S et b b Sla 39
ol b ey 5 i b (D3l (T S pH EC ey
S il .l odaT F gl 3 aalllan S slaol&eus|

(OLea,1) *
*
*
Poaceae (0laaX) *
*
*
* * *
% B3 *
*
Ed *
*
*
* * * *
* *
* *
*
Polygonaceae *
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Fig. 3. Ambrothermic graph of Behbahan synoptic station.
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Table 3. Phonological growth stages for F. stenocarpa in its natural habitat.
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Table 4. Some soil physical and chemical properties in Ferula stenocarpa habitat.

0395 i oty T oH EC o b o2 s il ot pb
. mg/kg mg/kg . ds/m . . .
Y A Yoo VS V/EY \ v £ " ¢s oy 455
o /A \a. I8V /80 VY YA o Yy e oS JRIES
N /A AV /90 VIVY JAY X 5 o Y Slaeks
/A /0 Ve VALd 7 +/VO \ ¥ Y& e PUTRRIES

P ot 57 :CH (o2t :CO o iy BN X S B X LS5 A 5 oS S b Saile LS Blu oo o —E UKD
(s Sl e :RD 45..:&‘)1&‘ :SC (o L3l X ‘u:.gT =i PH 45..:.:.5‘)\4
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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Table 5. Features of F. stenocarpa pollen.
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