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Abstract

Estand protected region, situated in the south of South Khorassan province, is the overlapping point of part of the flora of
eastern Iran with western Afghanistan. The main characteristics of the region include high biodiversity, proximity to the Lut
desert, a maximum height of 2111 meters, average annual rainfall of 102 mm, and serving as a transitional zone between
the Irano-Turanian (IT) and Saharo-Sindian (SS) regions. Sampling was conducted randomly between 2019 and 2022 in an
area of 101,051 hectares. The flora, life form, and chorology of the species were investigated. In this study, 106 taxa
belonging to 96 species, 78 genera, and 30 families of Angiosperms, with 28 dicotyledonous families & one monocotyledon
family, and Gymnosperms, with one family, were identified. The most important plant families & genera in terms of species
richness were Asteraceae and Amaranthaceae with 19 species, and Artemisia, Cousinia, Haloxylon and Suaeda genera, each
with 3 species. Chamaephytes and Therophytes were dominant life forms in the region, with 28% and 26%, respectively.
Among them, 21 Psammophytes, 6 endemic species, and 30 medicinal species were identified. Chorologically, most of the
species belong to the Irano-Turanian (IT) region (52%), and the conservation status was determined by GeoCAT online
software. Thirteen (13.54%) species are classified as Critically Endangered (CR), 2 (2.08%) as Near Threatened (NT), and
81 (84.4%) as Least Concern (LC).
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Introduction

The results of floristic research in conservation biology include the identification and evaluation of taxa that are vulnerable
or at risk of extinction. Such studies allow more evolutionary units to be defined under conservation laws. Finding species
with local medicinal properties can pave the way for future studies to discover medicines and beneficial properties for the
health of human societies (Malekpourzadeh et al. 2024). The study of the flora of different regions of Iran is of great
importance due to the very high diversity and richness of plants, from completely xerophytic plants to hydrophytic ones,
along with their special geographical and biological features. The history of studies in this field dates back quite far. The
presence of heights such as the Alborz and Zagros mountain ranges, vast pastures and plains between them, with a
difference in elevation from 26 meters below sea level to 5774 meters, as well as climate and especially geological
differences in different parts of the country, has caused a wide diversity in the fauna and flora of Iran. South Khorassan
province, with an area of 88,404 kmz?, is located in the east of Iran and covers 5.4% of the total area of the country. The
length of the common border with Afghanistan is about 330 km. The main features of the studied region, the Estand
Protected Region, include its high geological diversity, proximity to the Lut desert, numerous springs, and the distance
from the village of Estand to the Afghanistan border in the east of the country, which is 77 km. The region is situated on
the ecotone border of the Irano-Turanian (IT) and Saharo-Sindian (SS) regions, with a maximum elevation of 2111 meters
and an average annual rainfall of 102 mm.
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Materials and methods

To conduct the floristic study of the Estand protected area, the preliminary preparations involved obtaining maps of the
area from the Environmental Protection Organization of Birjand, South Khorassan Province. These maps were used
together with the existing GeoCAT (Geospatial Conservation Assessment Tool) findings to analyze the conservation
status of the species. Subsequently, a comprehensive survey was conducted on the site. Plant specimens were
systematically collected during the periods from 2019 to 2022, during different growing seasons, and were identified
using known plant classification methods and floristic scientific resources, especially the database of the IPNI-POWO
websites. The sampling process was carried out in 15 stages in the study area, during which comprehensive photographic
documentation of all samples in their natural habitat was made. Then the collected samples were transferred to the
herbarium botanical laboratory of Kharazmi University (T) for identification. Following preparation and cleaning, each
sample was mounted on specialized cardboard sheets. The specimens collected in this study are currently kept in the
herbarium of Kharazmi University (T).

Research Findings

The field research findings of the Estand protected region show that in the last few years (2019-2022), the floristic
composition and the protective status of flora in the region have decreased significantly under the influence of mining
activities, livestock grazing, and the spread of pests and diseases, which has resulted in the Critically Endangered (CR)
status of 13% of the species in the region, as indicated by the GeoCAT findings, and the low number of identified taxa
(106). This situation requires stronger management by the relevant organizations to restore the natural resources of the
region. Among the 250 plant samples collected, 96 plant species belonging to 30 families and 78 genera were documented.
The most abundant families, including Asteraceae and Amaranthaceae, each with 19 species, and the most abundant
genera, including Cousinia, Artemisia, Haloxylon, and Suaeda, each with 3 species, indicated not only high speciation
but also high diversity of distribution. On the other hand, the chorology of the species shows that the percentage of Irano-
Turanian (IT) species has reached 52%, which itself is evidence of the influence of Saharo-Sindian (SS) elements from
the south on the Irano-Turanian (IT) region in the north, or the expansion of its ecotone border from south to north.

Discussion of Results & Conclusion

The analysis of life forms of plants in the region revealed the prevalence of chamaephytes (28%), indicating that in the
flora of the region, the forms of shrubs and semi-shrubs are more common. This situation, which can be seen in most
areas of South Khorassan, is a sign of the desert and semi-desert environment prevailing in the region, which occurs under
the influence of low rainfall and atmospheric precipitation, livestock grazing, and seasonal river floods. The percentage
of annual species or therophytes (26%) indicates that, from the point of view of edaphics, annual species can spread
significantly in the shallow soil bed provided. The closeness of chamaephytes percentages with therophytes is another
sign of unfavorable weather conditions in the region. The low percentage of hemicryptophytes (19%) and geophytes (4%)
supports the claim that the region did not have the necessary power and opportunity to expand rhizome and tuberous
species. This issue can be related to the presence of dominant animal species in the region, such as Hystrix indica Kerr,
or other root-eating rodents, which have practically caused the destruction of tuberous species due to the droughts of the
last several years. This has introduced damage to plant communities, especially the Pistacia atlantica Desf. trees, or it
could be a sign of the presence of livestock, camels, goats, and sheep that eat roots, preventing the regeneration of pastures,
which needs to be solved by serious management and control of overgrazing. In terms of chorology, plant species from
the Irano-Turanian (IT) region (52%) demonstrated extensive distribution within the studied region, while only 13%
exhibited a wide distribution (PL). Specifically, 35 species, constituting 35% of the total, belonged to other regions such
as IT-SS, IT-SA, IT-0OS, IT-M, SS-SA, and OS only. In other words, the ecotone of the Saharo-Sindian (SS) region is
expanding into the IT region.
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Figure 1- The right image: The Map of the Areas under the management of South Khorassan Environmental Protection &
Location of Estand Protected Region in the south of South Khorassan Province (Loc.: The Circle with Green box inside) (scale:
1 cm = 100 km). The Left image: 2D View satellite of Estand P.R. & most of sampling stations (Blue Points, 32 stations) (Red
Point: Estand village) (scale: 1 cm = 2 km) (Google Earth, 2024).
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Figure 2- Ombrothermic Curve of Estand Protected Region (2019-2022).
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Figure 3- The groups of vascular plants Estand Protected Region according to the Frequency of taxa.
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Figure 4- Number of genera and species in large Families of Estand Protected Region.
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Figure 5- Frequency of different Chorotypes in Estand Protected Region.
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Figure 6- Frequency of species in large genera of Estand Protected Region.
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Figure 8- The main habitats of Estand Protected Region.
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1. Prunus lycioides (Spach) C.K. Schneid. (Rosaceae) 2. Rumex vesicarius L. (Polygonaceae) 3. Gymnocarpos decander
Forssk. (Caryophyllaceae) 4. Cymbopogon iwarancusa. subsp. olivieri (Boiss.) Soenarko (Poaceae) 5. Stocksia brahuica Benth.
(Sapindaceae) 6. Cenchrus orientalis (Rich.) Morrone (Poaceae) 7. Ephedra strobilacea Bunge (Ephedraceae) 8. Salvia
santolinifolia Boiss. (Lamiaceae) 9. Krascheninnikovia ceratoides (L.) Gueldenst. (Amaranthaceae) 10. Jurinea carduiformis
(Jaub. & Spach) Boiss. (Asteraceae) 11. Limonium suffruticosum (L.) Kuntze (Plumbaginaceae) 12. Astragalus dactylocarpus
subsp. acinacifer (Boiss.) E. Ott (Fabaceae).



Y :‘_'}? GL‘J@j c_)s 9 ‘_;JLZTJ.G S ()ljﬂ (e [)wa:'- Ol cOLL'....@J clzwl odi bl dalaie )}lé iadlas

13. Phagnalon nitidum Fresen. (Asteraceae) 14. Senecio subnivalis Ajani, Noroozi & B. Nord. (Asteraceae) 15. Prosopis
farcta (Banks & Sol.) J.F.Macbr. (Fabaceae) 16. Astragalus fasciculifolius Boiss. (Fabaceae) 17. Pistacia atlantica Desf.
(Anacardiaceae) 18. Dracocephalum royleanum Benth. (Lamiaceae) 19. Euphorbia gedrosiaca Rech.f., Aellen & Esfand.
(Euphorbiaceae) 20. Plantago ciliata Desf. (Plantaginaceae) 21. Bassia eriophora (Schrad.) Asch. (Amaranthaceae) 22.
Echinops robustus Bunge (Asteraceae) 23. Acanthophyllum laxiusculum Schiman-Czeika (Caryophyllaceae) 24. Acantholimon
erinaceum (Jaub. & Spach) Lincz. (Plumbaginaceae).
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Prunus lycioides (Spach) Ji.; (Pistacia atlantica Desf. a, ‘_gl_aJ_fzq- Sy anlllee 5,40 aibis o
Sl ol s ol on sl }f sl 3 Zygophyllum atriplicoides Fisch. & C.A.Mey. & C.K.Schneid.
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No Family Species LF. IUCN  Chor. Herbarium No (T)

1 Amaranthaceae Anabasis setifera Moq. Ch LC IT,OS 25557

2 Atriplex halimus L. Ch LC PL 25558

3 Bassia eriophora (Schrad.) Th LC oS 25571
Asch.

4 Caroxylon chorassanicum Th CR IT 25560, 25561
(Botsch.)  Akhani &
Roalson

5 Caroxylon dendroides Ch LC IT 25559
(Pall.) Tzvelev

6 Climacoptera turcomanica Ch LC IT 25572
(Litv.) Botsch.

7 Cornulaca  monacantha Ch LC IT,OS 25562
Delile.

8 Halimocnemis Th LC IT 25563
gamocarpa Moq.

9 Halothamnus  auriculus Ph (S) LC IT 25564
(Moqg.) Botsch. subsp.
auriculus

10 Halothamnus cinerascens Ph(S) LC IT 25565
(Moq.) Kothe-Heinr.

11 Haloxylon persicum Bunge Ph(S) LC PL 25566

12 Haloxylon ammodendron Ph(S) LC IT 25567
(C.A. Mey.) Bunge ex
Fenzl

13 Haloxylon  salicornicum Ph (S) LC IT,SA 25568, 25569
(Moq.) Bunge ex Boiss.

14 Kaviria tomentosa (Moq.) Ch LC IT 25573
Akhani

15 Krascheninnikovia Ch LC IT 25570
ceratoides (L.) Gueldenst.

16 Soda florida (M. Bieb.) Th LC IT, OS 25577
Akhani

17 Suaeda dendroides Ch LC IT 25575
(C.A.Mey.) Mogq.

18 Suaeda fruticosa Forssk. Ch LC IT, SS 25576
ex J.F.Gmel.

19 Suaeda vermiculata Ch LC IT, SS 25574
Forssk. ex J.F.Gmel.

20  Anacardiaceae Pistacia atlantica Desf. Ph(t) LC IT 25578, 25579

21  Apiaceae Ferula karelinii Bunge G(R) LC IT 25580, 25581

22 Psammogeton canescens Th LC IT.,SS 25582

(DC. ex Boiss.) Vatke
subsp. canescens

23 Apocynaceae Pergularia tomentosa L. Ph(S) LC PL 25583
24 Asteraceae Achillea eriophora DC. H LC IT.,SS 25584
[End]
25 Anthemis odontostephana Th CR IT, OS 25589
Boiss.

26 Artemisia aucheri Boiss. Ch LC IT 25590
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51

52
53

54
55

56

57

Berberidaceae
Boraginaceae

Brassicaceae

Capparaceae
Caprifoliaceae

Caryophyllaceae

Cleomaceae

Artemisia dumosa
Poljakov

Artemisia santolina
Schrenk

Cousinia lepida Bunge ex
Boiss.

Cousinia neurocentra
Bunge

Echinops  leucographus
Bunge

Echinops robustus Bunge
Jurinea carduiformis
(Jaub. & Spach) Boiss.
Koelpinia tenuissima
Pavlov & Lipsch.

Lactuca orientalis (Boiss.)
Boiss. subsp. orientalis

Lasiopogon muscoides
(Dest.) DC.
Launaea acanthodes

(Boiss.) Kuntz  subsp.
acanthodes

Phagnalon nitidum Fresen.
Pulicaria gnaphalodes
(Vent.) Boiss.

Ramaliella  tortuosissima
(Boiss.) Zaika, Sukhor. &
N.Kilian

Senecio subnivalis Ajani,
Noroozi & B. Nord.
Zoegea purpurea Fresen.
Leontice leontopetalum L.
Arnebia coerulea Schipcz.
Heliotropium dasycarpum
subsp. transoxanum
(Bunge) Akhani & Forther
Heliotropium dasycarpum
Ledeb. subsp. dasycarpum
Lappula microcarpa
(Ledeb.) Gurke

Clypeola aspera (Weber)
Turrill

Crambe cordifolia subsp.
kotschyana (Boiss.) Jafri
Cryptospora falcata Kar.
& Kir.

Fortuynia

garcinii (Burm.f.)
Shuttlew.

Capparis spinosa L.

Lomelosia flavida (Boiss.
& Hausskn.) Sojak
Acanthophyllum laxiusculum
Schiman-Czeika
Acanthophyllum sordidum
Bunge ex Boiss.
Gymnocarpos  decander
Forssk.

Cleome heratensis Bunge

Th
Ch
G(R)
Ch

Ch

Th
Th
G(B)
Th
Ch
Ch
Th
Th
Ch
Th

Ch

G(T)
Th

Ch
Ch

Ph(S)

Th

LC

CR

CR

CR

CR

LC
CR

LC

LC

LC

LC

LC

LC

LC

CR
LC
CR
LC
LC
LC
LC
LC
LC
LC

LC

LC

LC
LC

LC

LC

IT
IT
IT[End]
IT
IT

IT[End]
IT

IT, OS
IT
IT
IT
IT, SS
IT, SS

IT

IT[End]

IT, OS
IT, M

IT

IT
IT
IT
IT
IT

IT, SS

PL
IT

IT
IT

SS

(ON

25592
25591
25586, 25587,
25588
25585
25595

25594
25598

25593
25601
25596
25597
25599
25600

25603

25602
25604
25605
25606
25608
25609
25607
25610
25612
25611

25613

25614
25616, 25617

25618
25619

25620

25615
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& Bien. ex Boiss.

58  Cucurbitaceae Citrullus colocynthis (L.) H LC IT 25621
Schrad.

59  Ephedraceae Ephedra strobilacea  Ph(S) LC IT 25622
Bunge

60  Euphorbiaceae Chrozophora tinctoria (L.) Th LC IT,M 25623, 25624,
AlJuss. 25625, 25626

61 Euphorbia gedrosiaca  Ph(S) LC IT, SS 25627
Rech.f., Aellen & Esfand.

62 Euphorbia granulata  Th LC IT 25628, 25629
Forssk.

63  Fabaceae Astragalus dactylocarpus Ch LC IT, SA 25631

64 subsp. acinacifer (Boiss.)
E.Ott

65 Astragalus  fasciculifolius  Ph(S) CR IT, SS 25632
Boiss.
Prosopis farcta (Banks & Ph(S) LC IT, SS 25630
Sol.) J.F.Macbr.

66  Geraniaceac Erodium oxyrhinchum H LC IT, SS 25633
M.Bieb. subsp.
oxyrhinchum

67  Lamiaceae Dracocephalum Th CR IT 25634
royleanum Benth.

68 Nepeta mirzayanii Rech.f. Th CR IT[End] 25638
& Esfand.

69 Salvia macrosiphon Boiss. Ch LC IT,SS 25636, 25637

70 Salvia santolinifolia Boiss. Ch LC IT, SS 25635

71  Nitrariaceae Peganum harmala L. var. H LC PL 25639
haramala

72 Phyllanthaceae Andrachne Sfruticulosa H LC IT[End] 25640
Boiss.

73  Plantaginaceae Plantago ciliata Desf. Th LC PL 25641

74  Plumbaginaceae Acantholimon erinaceum Ch LC IT 25642
(Jaub. & Spach) Lincz.

75 Limonium  suffruticosum  Ph(S) LC PL 25643
(L.) Kuntze

76  Poaceae Bromus pumilio (Trin.) Th LC IT 25644
P.M.Sm.

77 Bromus tectorum L. Th LC IT 25645

78 Cenchrus orientalis H LC IT, SS 25647
(Rich.) Morrone

79 Cymbopogon iwarancusa H LC SS 25646
subsp. olivieri (Boiss.)
Soenarko

80 Stipagrostis plumosa (L.) H LC PL 25649
Munro ex T.Anderson

81 Stipagrostis raddiana H LC SA, SS 25650, 25651
(Savi) De Winter

82 Tripidium  ravennae (L.) H LC PL 25648
H.Scholz

83  Polygonaceae Atraphaxis spinosa L. Ph(S) LC IT 25653

84 Polygonum  afghanicum H LC IT, SS 25652
Meisn.

85 Pteropyrum aucheri Jaub. Ph(S) NT IT 25654
& Spach

86 Rheum ribes L. G(R) NT PL 25655, 25656

87 Rumex vesicarius L. Th LC PL 25657
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92

93

94

95

96

97

Rosaceae

Rubiaceae
Sapindaceae

Scrophulariaceae
Tamaricaceae

Zygophyllaceae

Prunus lycioides (Spach)
C.K.Schneid.

Prunus scoparia (Spach)
C.K.Schneid.

Callipeltis cucullaris (L.)
DC.

Stocksia brahuica Benth.
Scrophularia striata Boiss.
Reaumuria alternifolia
(Labill.) Britten subsp.
alternifolia

Tamarix leptopetala
Bunge

Tamarix passerinoides
Delile ex Decne.

Tribulus macropterus
Boiss.

Zygophyllum atriplicoides
Fisch. & C.A.Mey.

Ph(S)
Ph(S)
Th

Ph(S)

Ph(S)

Ph(S)

Ph(S)

LC

LC

LC

LC

LC

LC

CR

LC

LC

LC

PL
IT
IT, SA
SS
IT
IT
IT
IT, SS
PL

IT, SS

25658
25659, 25660
25661
25662
25663
25664
25665
25666

25667

25668
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