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ABSTRACT: Ferula caspica and Ferula szowitsiana grow in the same area of Central Anatolia. According to Flora of 
Turkey, they can be easily confused for one another during the flowering time. In this study, morphological and 
anatomical features of these two species were examined in order to reveal their differences. Leaves, flowers and fruits 
of these two species were examined and necessary measurements were made. The proliferation in the inflorescence of 
F. caspica, was not observed in the species F. szowitziana.There were distinct morphological differences  in the fruits, 
also, the numbers of the secretory channels were different  in the anatomical sections of mericarps. Morphological 
differences were observed in leaf lobes of these two species. As a result, the data that can be used to distinguish between 
these species are shown. 
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 1.  INTRODUCTION 

The Apiaceae is a one of the largest group among Angiosperm [1, 2]. There are 455 genera and 3600-3751 

species belonging to the family in the world. Ferula L. is one of the largest genera of the Apiaceae in Asia. The 

genus contains 180–185 species [2-4]. Ferula is represented by 23 taxa in flora of Turkey [5].  

Ferula genus contains plants with medicinal value. Ferula species are used as aphrodisiac, galactagogue, 

cicatrizant in traditional medicine in Turkey [6]. On the other hand, studies have shown that some Ferula 

species have anticancer, anti-inflammatory, antimicrobial, antifungal, anti-HIV, antispasmodic and 

hypotensive effects [7-14]. Ferula asafoetida H.Karst. and Ferula gummosa Boiss. are widely used as herbal 

medicine in the world. The essential oil from F. gummosa seeds has antibacterial effects [15]. Stem, leaf and 

fruit extracts of F. gummosa have antioxidant and antihaemolytic activities [16]. Ethanolic extract of the leaves 

and flowers of F. gummosa has anti-proliferative and apoptosis-inducing activities against the gastric cancer 

cells [17]. Gum extract of F. asafoetida has antispasmodic and hypotensive effects [11], antihyperglycemic effect 

[18], antimicrobial and antioxidant activities [19]. In traditional Iranian medicine, F. szowitsiana is used as a 

natural analgesic [20]. Study is promising for the pain-reducing effect of F. szowitsiana [21]. Another study is 

promising for the anticancer effect of F. szowitsiana [22]. 

F. szowitsiana is perennial plant among the Ferula species. Stems are erect, terete, weakly sulcate, 

glabrous, 30-70 cm. Basal leaves are 3-pinnate, setulose-puberulent, broadly ovate-triangular,15-25(-35) x 15-

30 cm in outline. Inflorescence is paniculate-corymbose, umbellules with 8-12 flowers. Shape of mericap is 

depressed elliptic, ribs are filiform, wings are well developed, dorsal vittae are 4-6 per vallecula, comissural 

vittae are 8-12. Flowering time is May-June. Fruiting time is June-July [23-26].  

F. caspica is a perennial member of Ferula genus. Stems are single terete, superficially sulcate, 30-50 cm. 

Leaves are 3-4 pinnate, scabrous, obtuse triangular ovate in outline. Basal leaves are short-petiolate; blade is 

broadly ovate. Inflorescence paniculate-corymbose, umbels are sessile, in groups of 2-3; rays are 1-8, 

umbellules are 8-10 flowered. Mericarps are elliptic, plano-compressed, with narrow margin. Fruit is ellipsoid; 

lateral ribs are narrowly winged; vittae are 1 in each vallecula, 2 on commissure. Flowering time is May-June. 

Fruiting time is June-July [26, 27, 28]. 
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F. caspica and F. szowitsiana are eaten as raw food or cooked in Turkey (Sivas-Iğdır) [29]. F. szowitsiana is 
from subgenus Merwia, F. caspica is from subgenus Dorematoides [25, 28]. F. caspica and F. szowitsiana grow in 

the same area of Central Anatolia. According to Flora of Turkey, they can be easily mistaken for one another 
during the flowering time (Figure 1) [27]. The morphological and anatomical characteristics of the fruit have 
important distinctive characteristics for the family. Location, numbers and size of vittae are distinctive features 
for identification to species. Segmentation of leaves and size of ocrea are important characters for distinguish 
to species. Comparative morphological and anatomical study of F. szowitsiana and F. caspica are not been found 
in the literature. In this study, comparative morphology and fruit anatomies of F. szowitsiana and F. caspica 

were examined. Thus, this study allows for easier determination of these two taxa. 

 

Figure 1. Distribution of F. szowitsiana and F. caspica species in Turkey. 

2. RESULTS AND DISCUSSION 

2.1. Morphological characteristics of leaf and flower  

Basal leaves of F. szowitsiana are bigger than basal leaves of F. capsica (Table 1). Although leaves’ 
ultimate segments are ovate in F. szowitsiana, leaves’ ultimate segments are oblong in F. caspica. While F. 
szowitsiana’s lobes of leaves’ ultimate segments are triangular-oblong, F. caspica’s lobes of leaves’ ultimate 
segments are oblong-obtuse. Sheaths of F. szowitsiana are linear-oblong, chartaceous, glabrescent or 
puberulent, usually pinkish. Sheaths of F. caspica are linear, membranous, puberulent or glabrous, 
subamplexicaul. F. szowitsiana’s leaves are persistent and covered with messy hairs on both surfaces. F. 
caspica’s leaves are wilting, with scabrous surface, covered with short tough hairs. The leaves of F. szowitsiana 
and F. caspica are shown in Figure 2. General view of F. szowitsiana and F. caspica in Figure 3. 

Inflorescence is paniculate-corymbose in both of two Ferula species. Although all umbels are 
proliferating in F. caspica, they are not proliferating in F. szowitsiana (Figure 4). Although petals of F. szowitsiana 
are hairy, petals of F. caspica are glabrous. 

Table 1. Measurement and properties of the two Ferula species. 

 Ferula szowitsiana Ferula caspica 

Leaves 3 pinnate, in outline 15-30 x 15-30 cm 3-4 pinnate, in outline 6-15 x 4-9 cm 

Leaves lobes triangular-oblong, 1-2 (-4) mm oblong-obtuse, 1-3 x 0.5-1 mm 

Sheaths Linear-oblong  Linear 
Rays 7-12 1-7(-8) 
Petal surface Hairy Glabrous 
Umbels Not proliferating Proliferating 
Umbellules 8-12 Flowered 7-14 Flowered 

2.2. Morphological characteristics of fruits 

F. szowitsiana fruits (Figure 5A) are 11-13 mm long and fruit shape is wide elliptic. Fruits are bright 

yellowish brown in color and glabrous. It consists of 3 filiform dorsal ribs are visible in each mericarp. 
 

https://doi.org/10.12991/jrp.2019.165


Tuncay et al. 
Ferula szowitsiana & Ferula caspica 

Journal of Research in Pharmacy 

 Research Article 

 

 

 https://doi.org/10.12991/jrp.2019.165    
J Res Pharm 2019; 23(3): 577-583 

579 

 

Figure 2. General view of the leaves; A-C F. szowitsiana, B-D F. caspica, E Surface of leaf F. szowitsiana, F 

Surface of leaf F. caspica (C-D: [30]). 

 

Figure 3. General view of plants; A F. szowitsiana, B F. caspica. 

 

Figure 4. General view of umbels; A F. szowitsiana, B F. caspica . 
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Figure 5. General view of fruits; A F. szowitsiana, B F. caspica . 

F. caspica fruits (Figure 5B) are 7-9 mm long and fruit shape is narrow elliptic. Fruits are dark brown 

in color and glabrous. It consists of 3 dorsal ribs in each mericarp. 

2.3. Anatomical characteristics of fruits 

The fruits of all species consist of 2 homomorphic mericarps. The transversal section of mericarps are 
shown in Figure 6. Measurement and properties of the fruits of the examined species are given in Table 2. 

 

Figure 6. The transversal section of mericarps; A F. szowitsiana, B F. capsica. cv commissural vittae, dr dorsal 

rib, dv dorsal vittae, e endosperma, en endocarp, ex exocarp, fn funicle, me mesocarp, t testa, vb vascular 
bundle, w wing. 

2.3.1. Ferula szowitsiana 

The shape of mericarp is narrow long elliptical in transversal section. Cuticula is usually thin and 
smooth. Exocarp consists of single line, thick walled and isodiametric cells. Exocarp continues towards the 
commissural area of 2 mericarps. Vascular bundles are placed in the 3 ribs. Dorsal vittae are 3-4 per vallecula, 
commissural vittae 6-14. Commissural vittae are smaller than vallecular vittae. Each vascular bundle upper 
side is accompanied by some sclerenchymatous tissue. Trachea and tracheids are not distinguished from each 
other in xylem. Endocarp composed of single line, narrow-long and thin-walled cells. Cell walls are lignified. 
The results of fruit anatomy of F. szowitsiana supports the Ashena et al.’s [31] study. 
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Table 2. Measurement and properties of the fruits of the examined species.   

Features Ferula szowitsiana Ferula caspica 

Shape of Mericarp in transversal section Narrow long elliptical Narrow elliptical 

Mericarp Width 11 mm (8.15 - 11.87  mm)  3.95 mm ( 3.35 - 4.45 mm ) 

Mericarp Length (Average) 1.18 mm  1.05 mm 

Wing Length 2.191 mm (1.971 - 2.273 mm) 0.48mm (0.372 - 0.600 mm) 

Vallecular vittae width 0.361 mm ( 0.260 - 0.528 mm) 0.258 mm (0.157 - 0.380 mm) 

Commissural vittae width 0.248 mm ( 0.128 - 0.351 mm) 0.270 mm (0138 - 0.442 mm) 

Surface of fruits  Glabrous Glabrous 

Surface of basal leaves Setulose- puberulent Densely puberulent 

2.3.1. Ferula caspica 

The shape of mericarp is elliptical in transversal section. Cuticula is thin. Exocarp consists of single line, 

thick walled and isodiametric cells. Exocarp continues towards the commissural area of 2 mericarps. Vascular 

bundles are placed in the 3 ribs. Dorsal vittae usually 4, commissural vittae 4. Widths of commissural vittae 

and vallecular vittae are same. Each vascular bundle upper side is accompanied by some sclerenchymatous 

tissue. Trachea and tracheids are not distinguished from each other in xylem. Endocarp composed of single 

line, narrow-long and thin-walled cells. Cell walls are lignified. 

4. CONCLUSION 

Although F. szowitsiana and F. caspica can be easily mistaken for each other, this study reveal the 

significant differences between them. The important factors in the misidentification of these two species may 

that they grown in nearby localities, and the necessity of full leaf, flower and fruit in the identification of 

Apiaceae species. Even if they are collected in different periods of vegetation, it is possible to determine these 

two Ferula species with differences of inflorescence, fruit morphology and fruit anatomy. When these two 

Ferula species are examined, it is seen that they belong to two different subgenera. F. szowitsiana is from 

subgenus Merwia, F. caspica is from subgenus Dorematoides [25,28]. There is no other species belong to 

subgenera of Merwia and Dorematoides besides F. szowitsiana and F. caspica  in Turkey .  

We believe that this study will make it easier to work with the right plant in studies related to the genus 

Ferula which has a medically important value. Due to the presence of the Ferula species with cytotoxic effects, 

it is important to reach the right plant by both the people who use it and the researchers who will research it. 

The morphological and anatomical results will allow correct identification of two Ferula species easily. 

5. MATERIALS AND METHODS 

The study materials, ripe fruits of F. szowitsiana and F. caspica, were obtained from the voucher 

specimens. The species’ grid, city, location, altitude and Herbarium number of Istanbul University Faculty of 

Pharmacy (ISTE) are given in Table 3. Anatomical research material was dried so firstly they were stayed in 

distillate water then they were preserved in 70% ethanol. In this study at least 6 mature fruits of each of 2 

species were analyzed. All transverse sections were cutted by hand from the middle of the mericarps using a 

blade. Samples were examined in Sartur reagent [32]. Photographs were taken with iPhone X. Measurements 

of mericarps were made by program of ImageJ©. The fruit morphology and anatomy were described by using 

Botanical Latin [33]. 
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Table 3. Grid, city, location, collector and collection numbers of the studied species. 

Species Grid  City Location Collector Determination Collection 
Number 

Ferula 
szowitsiana 

B4  Konya Around 
Cihanbeyli Tuz 
Gölü. Yavşan 
memlehası. 

P.H.Davis P.H.Davis ISTE 21102 

Ferula caspica 
 

 B4 Konya Konya, Karatay, 
Çatalhöyük – 
Erler roadside. 
Near to big 
garbage dump. 

Mahmut Miski, 
Nur Tan, Memnune 
Eruçar. 

H.Onur Tuncay 
Bülent Olcay 

ISTE 115841 
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[6] Tuzlacı E, Şifa niyetine, Alfa Basım Yayım Dağıtım San. Ve Tic. Ltd. Şti., İstanbul 2006. 

[7]  Geroushi A, Auzi AA, Elhwuegi AS, Elzawam F, Elsherif A, Nahar L, Sarker SD. Antiinflammatory sesquiterpenes 
from the root oil of Ferula hermonis. Phytother Res. 2011; 25: 774–777 [CrossRef] 

[8]  Al-Yahya MA, Muhammad I, Mirza HH, El-Feraly FS. Antibacterial constituents from the rhizomes of Ferula 
communis. Phytother Res. 1998; 12: 335–339. [CrossRef] 

[9] Al-Ja’fari A, Vila R, Freixa B, Tomi F, Casanova J, Costa J, Cañigueral S. Composition and antifungal activity of the 
essential oil from the rhizome and roots of Ferula hermonis. Phytochemistry. 2011; 72: 1406–1413. [CrossRef] 

[10]  Poli F, Appendino G, Sacchetti G, Ballero M, Maggiano N, Ranelletti FO. Antiproliferative effects of Daucane esters 
from Ferula communis and F. arrigonii on human colon cancer cell lines. Phytother Res. 2005; 19: 152–157. [CrossRef] 

[11]  Fatehi M, Farifteh F, Fatehi-Hassanabad Z. Antispasmodic and hypotensive effects of Ferula asafoetida gum extract. J 
Ethnopharmacol. 2004; 91: 321–324. [CrossRef] 

[12] Mossa JS, El-Feraly FS, Muhammad I. Antimycobacterial constituents from Juniperus procera, Ferula communis and 
Plumbago zeylanica and their in vitro synergistic activity with isonicotinic acid hydrazide. Phytother Res. 2004; 18: 
934–937. [CrossRef]  

[13] Zhou P, Takaishi Y, Duan H, Chen B, Honda G, Itoh M, Takeda Y, Kodzhimatov OK, Lee KH. Coumarins and 
bicoumarin from Ferula sumbul: Anti-HIV activity and inhibition of cytokine release. Phytochemistry. 2000; 53(6): 

689-697. [CrossRef] 

[14] Tamemoto K, Takaishi Y, Chen B, Kawazoe K, Shibata H, Higuti T, Honda G, Ito M, Takeda Y, Kodzhimatov OK, 
Ashurmetov OA. Sesquiterpenoids from the fruits of Ferula kuhistanica and antibacterial activity of the constituents 
of F. kuhistanica. Phytochemistry. 2001; 58(5): 763-767. [CrossRef] 

https://doi.org/10.12991/jrp.2019.165
https://doi.org/10.1002/ptr.3324
https://doi.org/10.1002/(SICI)1099-1573(199808)12:5%3C335::AID-PTR306%3E3.0.CO;2-H
https://doi.org/10.1016/j.phytochem.2011.04.013
https://doi.org/10.1002/ptr.1443
https://doi.org/10.1016/j.jep.2004.01.002
https://doi.org/10.1002/ptr.1420
https://doi.org/10.1016/S0031-9422(99)00554-3
https://doi.org/10.1016/S0031-9422(01)00307-7


Tuncay et al. 
Ferula szowitsiana & Ferula caspica 

Journal of Research in Pharmacy 

 Research Article 

 

 

 https://doi.org/10.12991/jrp.2019.165    
J Res Pharm 2019; 23(3): 577-583 

583 

[15] Eftekhar F, Yousefzadi M, Borhani K. Antibacterial activity of the essential oil from Ferula gummosa seed. 

Fitoterapia. 2004; 75: 758-759. [CrossRef] 

[16] Nabavi SF, Ebrahimzadeh MA, Nabavi SM, Eslami B. Antioxidant activity of flower, stem and leaf extracts of Ferula 
gummosa Boiss. Grasas Y Aceites. 2010; 61: 244–250. [CrossRef] 

[17] Gharaei R, Ghobadi S, Akrami H. Study of apoptosis inducing effects of ethanol extract of Ferula gummosa leaf. Clin 

Biochem. 2011; 44: 332. [CrossRef] 

[18] Akhlaghi F, Rajaei Z, Hadjzadeh M, Iranshahi M, Alizadeh M. Antihyperglycemic effect of asafoetida (Ferula 
asafoetida oleo-gum-resin) in streptozotocin-induced diabetic rats. World Appl Sci J. 2012; 17: 157-162. 

[19] Kavoosi G, Rowshan V. Chemical composition, antioxidant and antimicrobial activities of essential oil obtained 
from Ferula assa-foetida oleo-gum-resin: Effect of collection time. Food Chem. 2013; 138: 2180-2187. [CrossRef] 

[20] Sharififar F, Koohpayeh A, Motaghi MM, Amirkhosravi A, Puormohseni NE, Khodashenas M. Study the 
ethnobotany of medicinal plants in Sirjan, Kerman province, Iran. J Herb Drugs. 2010; 1(3): 19-28. 

[21] Saghravanian SJ, Fereidoni M, Asadollahi A. The effect of Ferula szowitsiana extract on chemical pain in male wistar 

rats. Arch Biol Sci. 2018; 70(2): 365-369. [CrossRef] 

[22] Barthomeuf C, Lim S, Iranshahi M, Chollet P. Umbelliprenin from Ferula szowitsiana inhibits the growth of human 

M4Beu metastatic pigmented malignant melanoma cells through cell-cycle arrest in G1 and induction of caspase-
dependent apoptosis. Phytomedicine. 2008; 15(1-2): 103-111. [CrossRef] 

[23] Chamberlain DF, Rechinger KH. Ferula L. In: Rechinger KH. (Eds). Flora Iranica, Vol. 162, Akademische Druck-u. 

Verlagsanstalt, Graz, 1987, pp. 404-405. 

[24]  Peşmen H. Ferula L. In: Davis PH. (Eds). Flora of Turkey and the East Aegean Islands, Vol. 4. Edinburgh University 

Press, Edinburgh, 1972, pp. 441-442.  

[25] Korovin EP. Ferula L. In: Schisckin BK. (Eds). Flora of the USSR. Vol. XVII, (Umbelliflorae). Akademii Nauk SSSR, 
Moscow, Leningrad, 1951, pp. 57-59. 

[26] Sağıroğlu M. PhD Thesis. Türkiye Ferula L. (Umbelliferae) cinsinin revizyonu. Institute of Science, Gazi University, 
Ankara, Turkey, 2005. 

[27] Peşmen H. Ferula L. In: Davis PH. (Eds). Flora of Turkey and the East Aegean Islands, Vol. 4. Edinburgh University 

Press, Edinburgh, 1972, pp. 452. 

[28] Korovin EP. Ferula L. In: Schisckin BK. (Eds). Flora of the USSR. Vol. XVII. (Umbelliflorae). Akademii Nauk SSSR, 

Moscow, Leningrad, 1951, pp. 100-101. 

[29] Tuzlacı E, Türkiye’nin yabani besin bitkileri ve ot yemekleri, Alfa Basım Yayım Dağıtım San. Ve Tic. Ltd. Şti., 
İstanbul 2011. 

[30] Peşmen H. Ferula L. In: Davis, PH (Eds). Flora of Turkey and the East Aegean Islands, Vol. 4. Edinburgh University 
Press, Edinburgh, 1972, pp. 443. 

[31] Ashena FA, Jafari A, Shahrokhabady KN. Comparative anatomical study on Ferula L. species in NE Iran. Green J 
Biol Sci. 2014; 4(4): 103-110. 

[32] Çelebioğlu S, Baytop T. A new reagent for microscopical investigation of plant. Publication of the Institute of 
Pharmacognosy. 1949; 10: 301. 

[33] Stearn WT, Botanical Latin, Timber Press, Portland 2005. 

This is an open access article which is publicly available on our journal’s website under Institutional Repository at http://dspace.marmara.edu.tr.      

https://doi.org/10.12991/jrp.2019.165
https://doi.org/10.1016/j.fitote.2004.09.004
https://doi.org/10.3989/gya.110809
https://doi.org/10.1016/j.clinbiochem.2011.08.819
https://doi.org/10.1016/j.foodchem.2012.11.131
https://doi.org/10.2298/ABS170326054S
https://doi.org/10.1016/j.phymed.2007.04.001
http://dspace.marmara.edu.tr/

