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Abstract

In the present study, the flora of the Tange-Khoshk Forest Reserve in Semirom, Isfahan, comprising two
zones, the core zone (under protection) and the buffer zone, was investigated to introduce the floristic
composition, life forms, and geographical distribution, as well as to understand the effects of exclosure on
the vegetation structure. In this region, a total of 194 species belonging to 45 plant genera were identified.
The families Asteraceae, Fabaceae, and Poaceae were the most abundant in terms of species count.
Regarding life forms, hemicryptophytes were dominant in both the core and buffer zones. The study of the
geographical distribution of species revealed that, in both zones, most species belonged to the Irano-Turanian
vegetation area. This research demonstrated that the exclosure of the Tange-Khoshk forest reserve has led to
an increase in vegetation diversity, particularly marked by the presence of various tree species in the core
zone.
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In Iran, the primary method of forest protection involves the establishment of reserves. Each forest reserve
includes a central part that is fully protected. Surrounding this core zone is a buffer zone where activities
such as animal grazing, human interference, and recreational activities are permitted, which in turn
contributes to the protection and sustainability of the core zone. The Tange-Khoshk forest reserve,
encompassing an area of 6000 hectares, is situated 40 km from Semirom city in the southern part of Isfahan
province. This reserve was established in 1372 AH (1993) with the primary aim of preserving the tree
species Pistacia atlantica subsp. mutica. In this research, the focus is not only on evaluating the flora, life
forms, and chorology of the vegetation but also on investigating the effect of the reserve's establishment on
the structure of vegetation in both the core and buffer zones over a span of 28 years.

Materials and Methods

In the study area, plants were collected and identified using reliable sources, following the APG IV system
(2016). The identified specimens were then deposited in the herbarium of the Isfahan Agricultural and
Natural Resources Research and Education Center. To classify their life forms, Raunkiaer's (1934)
classification system was utilized. Additionally, the Red Data Book of Iran and several authoritative articles
were consulted to evaluate endangered species. Furthermore, the chorotype of each species was determined
based on their distribution areas in Iran and other countries. This process involved referencing the
geographical divisions of Iranian vegetation compiled by Takhtadzhian (1986), Zohary (1973), and Assadi
(1986-2018).

Results and Discussion

Based on the results, the number of species in the core and buffer zones was 182 and 57, respectively,
indicating higher species diversity in the core area. When investigating the effect of exclosure on vegetation
diversity, assuming that variables affecting plants, such as climate, soil, and slope, remain constant, the
differences in species diversity between the core and buffer zones can be attributed to grazing in the buffer
area. Among the identified plant species, there were 11 species of trees and shrubs, primarily growing in the
core area, which is likely due to the influence of the area’s enclosure. In conclusion, it appears that enclosures
can have positive effects on soil condition improvement, and consequently, on the establishment and
reproduction of vegetation in the unprotected areas of Zagros.

In this research, there was a significant difference observed between the presence and absence of tree
species inside and outside the reserve. Tree species such as Pistacia atlantica subsp. mutica, Celtis australis
subsp. caucasica, Lonicera nummulariifolia, Platanus orientalis, Atraphaxis spinosa, Rhamnus pallasii,
Prunus macrocarpa, and Acer monspessulanum were found to grow only in the core zone. However, species
like Prunus lycioides, with their long, sharp thorns and rough, dense shapes that protect them from grazing,
have been easily established in both regions.

Also, the diversity of the Poaceae family was greater in the exclosure region than outside, which can be
attributed to the complete vegetative growth of these species due to the creation of desirable conditions, such
as the prevention of livestock grazing in the core zone. This factor, combined with the abundance of seeds in
this family, can be one of the reasons for the high distribution and diversity of these species throughout the
reserve.

The abundance of the genus Astragalus, which is specific to the mountainous regions of the Irano-Turanian
vegetation area, indicates the cold and semi-arid mountain conditions in the region. The herbaceous species
of this genus were more prevalent in the core area, which, due to the palatability of these plants, are most
likely grazed by livestock in the buffer zone. Additionally, the comparison of endangered plant species (EN)
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and plants at lower risk (LR) showed that the number of these species is 13 in the buffer area and 32 in the
core zone. It appears that the limited distribution and presence of these species in the buffer zone are due to
grazing in this area.

This research demonstrated that the buffer zone has been degraded due to factors such as excessive livestock
grazing, the presence of agricultural lands on the edge of the reserve, fire, and the harvesting and cutting of
trees. These factors have led to the invasion of certain species such as Scariola orientalis, Euphorbia
heteradena, and Eremurus spectabilis in some parts of the region. Therefore, significant threats, including
road construction and agricultural activities, can lead to the loss of reserves, which serve as the last natural
habitats for some endangered species. The study of species endemism revealed that in this region, there are
16 species endemic to Iran, belonging to 9 genera and five families, of which 12 species are relatively
vulnerable. Consequently, it can be stated that 25.8% of the total species in Semirom’s Tange-Khoshk forest
reserve are endemic, underscoring the necessity for their preservation and further study.
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Figure 1 - The Tange-Khoshk Forest Reserve and its location in Isfahan Province and Iran.
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Figure 2 - A view of the Tange-Khoshk Forest Reserve, showing both the core (A) and buffer (B) zones (Photo by authors).
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Figure 10 - Comparative chart of the percentage frequency of life forms in both the core and buffer areas of the Tange-
Khoshk Reserve (Ch: Chamaephyte, Ge: Geophyte, He: Hemicryptophyte, Ph: Phanerophyte, Th: Therophyte).
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Figure 11 - Comparative chart of the percentage frequency of phytogeographic elements in both the core and buffer areas
of the Tange-Khoshk Reserve (IT: Irano-Turanian, M: Mediterranean, ES: Euro-Siberian, SS: Saharo-Sindian, Cosm:
Cosmopolitan, PL: Pluriregional).
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Appendix 1 - List of plant species identified in the Semirom Tange-Khoshk area, along with herbarium number, life form,
endemism status, and geographic distribution. Abbreviations for life forms: Ph: Phanerophyte, Ch: Chamaephyte, He:
Hemicryptophyte, Ge: Geophyte, Th: Therophyte. Abbreviations for geographic distribution: IT: Irano-Turanian, ES: Euro-
Siberian, M: Mediterranean, SS: Saharo-Sindian, PL: Pluriregional, Cosm: Cosmopolitan. Abbreviations for conservation
status: EN: Endangered plants, LR: Relatively Vulnerable plants.
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* - | LR | IT-ES-M | - | He VA*NY | Glycyrrhiza glabra L. A\
* - - IT-ES-M | - | He VAY Medicago sativa L. \YY
* * | LR IT - | He VA+Y# | Trigonella elliptica Boiss. Yy
* - - IT - | Th YA*NF | Vicia michauxii Spreng. \YF
w _ _ IT - m s | Vicia tenuifolia subsp. variabilis (Freyn and .
Sint.) Dinsm.
* - - ES-IT-M | - | Th VA*YV | Geranium rotundifolium L. ) \Y#
- Geraniaceae
* * - ES-IT - | Ge VA*YA | Geranium tuberosum L. Yy
* * - IT - | Ge VALY4 Iris songarica Schrenk Iridaceae YA
* - - PL - | He VALY Juncus inflexus L. Juncaceae AAR]
- - IT - | He VALY Ajuga austroiranica Rech.f. Y
" « | LR IT - lecn VACFY Aj_uga chamaecistus subsp. chamaecistus "
Ging. ex Benth.
- | LR IT - | He YALYY Nepeta persica Boiss. Y
* * | LR IT * | He VA+¥¥ | Phlomis aucheri Boiss. Y
* * - IT - | He VA FF Phlomis olivieri Benth. A
- | LR IT He VA*¥¥ | Phlomis persica Boiss. Y0
* - - ES-IT-M | - | He VALYF Phlomoides molucelloides (Bunge) Salmaki \Y#
- - IT - | He VA¥d | Salvia reuteriana Boiss. Lamiaceae AAat
* - - IT-ES-M | - | Th VA*¥? | Sideritis montana L. YA
- - IT - | He VA*¥Y | Stachys benthamiana Boiss. e
- - IT - | He VA*¥A | Stachys lavandulifolia Vahl \Fe
- * | LR IT * | He VA+¥o | Stachys pilifera Benth. VFY
- - IT-M - | Ch YA*¥4 | Teucrium polium L. \FY
* - | LR IT - | He VA+¥Fe Thymus daenensis Celak. \FY
* - - IT - | Th ALY Ziziphora tenuior L. \FF
- - IT - | Ge VA*¥7 | Fritillaria imperialis L. \¥o
* - - IT - | Ge YAFV | Gagea gageoides (Zucc.) Vved. - AAig
- - Liliaceae
- - IT - | Ge VA*¥A | Ornithogalum cuspidatum Bertol. VPV
- IT - | Ge VA*¥4 | Tulipa biebersteiniana Schult. and Schult.f. VFA
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- * - IT - | He VA0 Linum album Kotschy ex Boiss. Linaceae AR
" " _ IT-ES - | e VA Ixiolirion tataricum (Pall.) Schult. and Ixioliriaceae ‘o
Schult.f.
* - - IT - | He VA OY Alcea hohenackeri Boiss. Malvaceae 10)
* - - IT-M-SS | - | He YAro¥ | Peganum harmala L. Nitrariaceae 0¥
LR ES - | Ph VA+0F | Fraxinus excelsior L. Oleaceae or
- | LR | IT-ES-M | - | Th YA+00 | Fumaria vaillantii Loisel. Papaveraceae \of
#* - - IT - | Ph VA+0%7 | Platanus orientalis L. Platanaceae o0
. " B IT - lecn \ALDY Acgntholimon glumaceum (Jaub. and Spach) Plumbaginacea | .
Boiss. e
- - IT-ES - | Th VAr0A | Aegilops umbellulata Zhuk. oV
#* - - IT - | Th VA+88 | Bromus madritensis L. VoA
* * - IT-M - | Ch VA+#v | Bromus tomentellus Boiss. o4
- Cosm - | Th VA*#A | Bromus tectorum L. Vo
" _ _ IT - | m™ Ae$ Heteranthelium piliferum (Sol.) Hochst. ex 191
Jaub. and Spach
- - IT-M-ES | - | Ge VAL #Y Hordeum bulbosum L. \PY
B B IT-M |1 AL S Hordeum murinum subsp. glaucum (Steud.) -
Tzvelev
* * - IT-M - | He VA 74 Lolium perenne L. \P¥
* - - IT - | He VAL 7F Melica persica Kunth Poaceae V70
N ~ ~ IT B sa.ss | Piptatherum holciforme (M.Bieb.) Roem. and \o9
Schult.
- - IT - | He VA+#7 | Stipa barbata Desf. PV
- IT-SS - | Ge VALY Poa sinaica Steud. PV
* * - IT-ES - | He VASVA Psathyrostachys fragilis (Boiss.) Nevski Alg)
- IT-M-ES | - | Th VAVY | Taeniatherum caput-medusae (L.) Nevski Ve
" " B IT-MES | - | He s\A.ve | Thinopyrum intermedium (Host) Barkworth WA
and D.R.Dewey
Thinopyrum intermedium subsp. intermedium
3 - - - - - YA # Wy
' IT-M-ES He (Host) Barkworth and D.R.Dewey
~ LR T s | He | v Atraphaxis arida (Boiss. and Hausskn. ex N
Boiss.) S. Tavakkoli and Kaz. Osaloo
|- | - IT - | Ch | Avf | Atraphaxis spinosa L. Polygonaceae | yvr
* - - IT - | He VAV Rheum ribes L. ve
* - - IT - | Th VA*W | Androsace maxima L. Primulaceae g
- - IT-M - | Th VAVA | Adonis aestivalis L. Ranunculaceae | ‘WY
_ _ IT | He VAVA F_icaria kochii (Ledeb.) Iranshahr and Rech. YA
fil. Ranunculaceae
- - IT - | He VALA Thalictrum isopyroides C.A. Mey. WA
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* - - IT-ES - | Ph VACAN Rhamnus pallasii Fisch. and C.A. Mey. Rhamnaceae VA
* - - IT-ES - | He VACAY Geum heterocarpum Boiss. AN
* * - IT-M - | Ph VALAD Prunus lycioides (Spach) C.K. Schneid. VAY
- Rosaceae
* - - IT - | Ph VA*A¥ | Prunus microcarpa C.A. Mey. VAY
* * - IT-ES - | Ph VA*A¥ | Prunus scoparia (Spach) C.K. Schneid VAY
* - - IT-M - | Th VA*A7 | Callipeltis cucullaris (L.) DC. VAD
* * - IT-ES - | Th VALY Galium aparine L. VA?
* - - IT - | Ch VA*AV- | Galium kurdicum Boiss. and Hohen. ) VAV
- — Rubiaceae
* - - IT-ES - | Th YA*M- | Galium uliginosum L. YA
* - | LR IT - | Ch VA*AS | Rubia florida Boiss. ex Hohen. AL
* - | LR IT - | He VA+4 Rubia tinctorum L. AhN
Acer monspessulanum subsp. persicum .
- - - A+4Y 43
* EN IT-ES Ph (Pojark.) Rech. fil. Sapindaceae
- * - IT - | He VA+a¥ | Scrophularia striata Boiss. Scropr;lilarlace 14y
* * - IT - | Ph VA+4¥ | Daphne mucronata Royle Thymelaeceae | 4
* - - IT - | Ch YA+40 | Parietaria mauritanica Durieu Urticaceae \4f
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