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Abstract

Introduction

Marls as the most sensitive geological structure against erosion and weathering have a major role in sediment yield of
watersheds. Due to the lack of vegetation or sparse pattern of vegetation cover in the Marl Formations; by identifying suitable
plants and establishing and propagating them in these areas, the amount of erosion can be reduced. it is difficult to carry out
the implementation of erosion control structures in Marl lands due to their mechanical properties; therefore, erosion control
using biological measures is necessary and this requires accurate identification of species diversity. Due to the importance of
this issue, suitable plants for the conservation of marls were identified in the Tanghesorkh Watershed of Fars Province.

Materials and Methods

Eleven points with dominance and the presence of marl outcrops were selected as sampling points. The sampling method for
studying vegetation in these areas was based on physiognomic-floristic method and using transects and plot methods.
Samples were collected in early autumn 2019, late winter 2019 and spring and summer 2020 and using valid scientific
methods and plant species were identified. Also, biological form, longevity, vegetation form and chorology were determined.
Then, different plant characteristics (density, frequency, canopy and root and rhizome status, amount of litter produced,
generation method and longevity) and ranking of plants were studied in order to stabilize and protect the marl soils.

Results and Discussion

Around 108 plant species belonging to 29 families and 88 genera were identified. Asteraceae family with 18 species,
Papilionaceae family with 17 species and Poaceae family with 13 species, are in the first to third ranks, respectively, and
16.67, 15.74 and 12.03% of the number of species to allocate them. In terms of longevity, 40 annual species (16 species of
grass and 24 species of forb) and 68 species of perennials (8 species of grass, 30 species of forb, 18 bushes, 2 trees and 10
shrubs) were identified. A total of 37.04 and 62.96% of the total species accounted for plant. Life form included therophyte
(36.12%), hemicryptophyte (24.07%), camphite (17.59%), geophyte (11.11%) and phanerophyte (11.11%). 55 species with a
specific chorotype specific to the Iran-Turani vegetation zone had the highest frequency (50.93%). According to botanical
characteristics, 30, 38, and 40 species in the first to third ranks for conservation of marl in this watershed were introduced.

Conclusion

Species such as Astragalus susianus, Astragalus faciculifolious, Astragalus gossypinus, Artemisia Aucheri, Convolvuvlus
acathocladus, Convolvuvlus leiocalycinus, Amygdalus scoparia, Acantholimon asphodelinum, Stipa barbata and Glycyrrhiza
glabra is recommended for the establishment and reproduction of in marl-covered areas in this watershed. Also, due to the
irregular exploitation of these lands, it is necessary to protect these areas by controlling and managing livestock grazing.
Therefore, this conservation provides opportunities for regeneration and survival of valuable plant species in this watershed.
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Aceraceae
1 IT Ph Shrub P Syl 655 Acer monspessulanum L. 1
Apocynaceae
1 IT Ph Shrub P I3E35CS Nerium Oleander L. 2
Asteraceae
2 IT He Forb P (il olydlogs) (g9 () yologs Achillea eriophora D.C. 3
2 IT-ES He Forb P Obes: Achillea wilhelmsii C. Koch 4
3 IT Th Forb A ol Sgly Anthemis cotula L. 5
1 IT Ch Bush P (S Aeyd Artemisia Aucheri Boiss. 6
3 IT-SS Th Forb A 2); S5 Carthamus oxyacantha M. B. 7
1 IT Ch Bush P PS5 Centaurea intricate Boiss. 8
2 ES-M He Forb P swlS Cichorium intybus L. 9
2 IT-M He Forb P (il S8 (5,8 XS Circium creticum (Lam.) dUrv. 10
3 IT Th Forb A OB Ol Crepis sancta (L.) Babcock 11
3 IT-ES-M Th Forb A (obuaw o) 535 ol Crupina crupinastrum (Moris) Vis. 12
2 IT He Forb P o8 Jls S Echinops ceratophorus Boiss. 13
3 IT-SS Th Forb A <b ol Koelpinia linearis Pall. 14
3 IT-ES-M Th Forb A B geals Lactuca serriola L. 15
1 IT Ch Bush P Sak o5 Scariola orientalis (Boiss.) Sojak 16
2 IT GT Grass P S o S Scorzonera cana (C. A. Mey.) O. Hoffm. 17
3 IT-ES Th Forb A (o)l 0bS ) Hloe MolB Senecio vernalis Waldst. & Kit. 18
3 IT-M Th Grass A dgieS Lo Siebera nana (DC.) Bornm. 19
2 IT GT Forb P Sle (g Sd Tragopogon caricifolius Boiss. 20
Caryophyllaceae
1 IT Ch Bush P Syl Sogx Acanthophyllum microcephalum Bioss. 21
3 IT-ES-M Th Grass A pygie &0 &l Cerastium inflatum Link ex Desf. 22
3 IT-M Th Grass A sl ligs &40 il Cerastium dichotomum L. 23
3 IT-M Th Grass A b (gs)lg 50 Minuartia meyeri (Boiss.) Bornm. 24
3 IT Th Grass A sl ol Silene microsperma Fenzl 25
Chenopodiaceae
1 IT-ES-M ch Bush p (555) £55 Noaea mucror;actsv\(lle:ionrfs.k.) Aschers. et 26
Cistaceae
3 IT-ES-M Th Forb A Sy 81 S Helianthemum salicifolium (L.) Miller 27
Convolvulaceae
1 IT-SS Ch Bush P &BaLs Sony Convolvuvlus acathocladus Boiss. 28
1 IT-SS Ch Bush P Blodawls oy Convolvuvlus leiocalycinus Boiss. 29
Cruciferae
3 IT Th Forb A o) oyl Aethionema carn(i:uergtglsﬁnks & Soland.) B. 30
3 IT Th Forb A C5ogsa dag Alyssum homz:\l/l(;cyé)rpgjé?sgzlsch. &C. A 31
3 IT-ES Th Forb A DhuatS duS Capsela bursa-pastoris (L.) Medicus 32
3 Cosm Th Forb A &ﬁ Cardaria draba (L.) Desv. 33
3 IT Th Grass A By Gy o> Clypeola microcarpa Moris 34
3 IT-ES-SS Th Grass A Gl Eruca sativa Lam. 35
3 IT-M-SS Th Forb A Lol Matthiola longipetala (Vent.) DC. 36
Cupressaceae
1 IT-SS Ph Shrub P (z52)) o) Juniperus excelsa M. B. 37
Dipsacaceae
1 IT-M ch Bush P (255 Jloyms) Jloyo Pterocephalus canus Coult. ex DC. 38
1 IT Ch Bush 93 by Pterocephalus lignosus Freyn & Bornm. 39

Ephedraceae
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Table 1- continiud.

1 IT-SS Ph Shrub P oXigy S| Ephedra foliate Boiss. et Ky 40
Euphorbiaceae
2 IT He Forb S SSo5s0 poudy Euphorbia hebecarpa Boiss. 41
2 IT He Forb 0Xigd joy8 poud)d Euphorbia macrostegia Boiss. 42
Fumariaceae
3 IT Th Forb A S pwlS g 050l Fumaria asepala Boiss. 43
3 IT Th Forb A Syl oyl Fumaria vaillantii Loisel. 44
Geraniaceae
3 IT-SS Th Forb A Sile ober ojew Geranium trilophum Boiss. 45
2 IT-M GT Forb P M0ae bgx oom Geranium tuberosum L. 46
Labiatae
1 IT-ES-M Ch Bush P Sl Mgy (] Ajuga chamaecistus Ging. 47
2 IT-ES He Forb P gl Marrubium vulgare L. 48
2 IT Ch Forb P ogusl (gludisy Nepeta glomerulosa Boiss. 49
2 IT He Forb P (4alle) 0y s065 Phlomis Olivieri Benth. 50
2 IT He Forb P 5385w Sy Salvia ceratophylla L. 51
2 IT He Forb P S Spe Salvia syriaca L. 52
2 IT He Forb P Slot) slaliw Stachys inflate Benth. 53
2 IT-SS He Forb P Sl ( By (50950 po Teucrium orientale L. 54
3 IT Th Forb A S Ziziphora tenuir L. 55
Liliaceae
3 IT GT Grass A & Sy pSidied Bellevalia glauca (Lindl.) Kunth. 56
2 IT GT Forb P (EMS 40 yaw) SEMS Muscari neglectum Guss. 57
2 Cosm GT Forb P Gy b SeMS Muscari tenuiflorum Tausch 58
2 IT GT Forb P Kycan Y Tulipa biflora Pall. 59
Moraceae
1 IT Ph Tree P S i gyl Ficus Johannis Boiss. 60
Papaveraceae
3 IT-M Th Grass A O Sagye 5 Roemeria hybrid (L.) DC. 61
Papilionaceae
2 IT He Forb P Syl yusyls Alhagi persarum Boiss. & Buhse. 62
1 IT Ch Bush P o8 Astragalus cephalanthus DC. 63
1 IT-SS Ch Bush P SISk S Astragalus fasciculifolious Boiss. 64
1 IT Ch Bush P s o8 Astragalus gossypinus Fisch. 65
1 IT Ch Bush P 99 (485 Astragalus susianus Boiss. 66
2 IT He Forb P Sy 2959 Cicer subaphyllum Boiss. 67
1 IT Ph Shrub P Seaed Colutea persica Boiss. 68
1 IT-SS Ch Bush P (Fw 53) S5l Ebenus stellate Boiss. 69
2 IT-ES-M He Forb P Olecs e Glycyrrhiza glabra L. 70
3 IT-ES Th Forb A Couw 455y Medicago rigidula (L.) All. 71
2 IT He Forb P Mo oyl Onabrychis lunata Boiss. 72
2 IT He Forb P J)’falw oyl Onobrychis melanotricha Boiss. 73
3 IT Th Forb A ol g0 ST allis Trigonella monantha C. A. Mey. 74
3 IT-M Th Forb A Sldsge s Trigonella monspeliaca L. 75
3 IT-M Th Forb A whas yw dllos Trigonella uncinata Banks & Soland. 76
3 IT-ES-M Th Forb A PSS Sl Vicia monantha Retz. 77
3 IT-ES-M Th Forb A (Sslo) als 45 Vicia sativa L. 78
Plantaginaceae
2 IT-ES-M He Forb P (2)S) lozs oo Simnyly Plantago lanceolate L. 79
Plumbaginaceae
1 IT Ch Bush P 502085y yuo OMS” Acantholimon asphodelinum Mobayen 80
Poaceae
3 IT Th Grass A (29 yw9d ) @2 EY o Avena fatua L. 81
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Table 1- continiud.
3 Cosm Th Grass A s le gyl Bromus Danthoniae Trin. 82
3 Cosm Th Grass A b e gyl> Bromus tectorum L. 83
2 Cosm GT Grass P 3% Cynodon dactylon (L.) pres. 84
2 IT-ES GT Grass P Ale g0y cale Festuca arundinacea Schreb. 85
3 I Th  Grass A oS 55> Heteramg:znmdgiHgg‘;?t_(Ba”ks & 86
3 IT Th Grass A BUTSTH S Hordeum marinum Hudson 87
3 IT Th Grass A ISWLGJPE N Lolium rigidum Gaudin 88
2 IT-M GT Grass P Ko Melica persica Kunth 89
2 IT-ES-M GT Grass P PS5y e Poa bulbosa L. 90
2 IT-ES He Grass P My (il Stipa barbata Desf. 91
2 IT-ES He Grass P Shle (il Stipa Hohenackeriana Trin. & Rupr 92
3 IT Th Grass A o2 S Taeniatherum crinitum (Schreb.) Nevski 93
Podophyllaceae
2 IT GT Grass P (&S dale) (SSauw Bongardia Chrysogonum (L.) Boiss. 94
Polygonaceae
1 IT Ph Shrub P BRI Atraphaxis spinosa L. 95
1 IT Ch Bush P Sy dncan Polygonum dumosum Boiss. 96
1 IT Ch Bush P Sy dcan Polygonum salicornioides Jaub. & Spach 97
Resedaceae
2 IT-ES-SS He Forb P g Reseda lutea L. 98
Rosaceae
1 IT Ph Shrub P s S y phly Amygdalus elaeagnifolia Spach 99
1 IT Ph Shrub P (03))) »sS el Amygdalus scoparia Spach 100
1 ES Ph Shrub P (Lwbly) 52,0 oglT Cerasus microcarpa (C. A. Mey.) Boiss. 101
1 IT-M Ph Tree P S Sl Crataegus pontica C. Koch 102
1 IT-ES-M He Forb P s2byy ©g Sanguisorba minor Scop. 103
Scrophulariaceae
5 IT-SS He Forb p (LSI) g ppnle JS Verbascum farsistz,:\l/r:(i)(r:um (Murb.) Hub. - 104
2 IT He Forb P o230 yale 5 Verbascum intricatum (Benth.) O. Kuntze 105
Tamaricaceae
1 IT-M Ph Shrub P By 5 Tamarix ramosissima Ledeb. 106
Umbelliferae
2 IT He Forb P Jos Eryngium billardieri F. Delaroche 107
3 IT Th Forb A ooiesls Scandix Pectin-Veneris L. 108

Aoy A ot P sy pes 6bas] candle
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Figure 2- Number of identified plant species belonging to each family in the Tanghesorkh Watershed
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Figure 3- Frequency percentage of identified plants in terms of longevity in Tanghesorkh Watershed
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Figure 6- Frequency percentage of plants identified for conservation and stabilization of marl in Tanghesorkh Watershed
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