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Abstract

In recent years, flood-spreading systems have emerged as one of the most effective methods for
land utilization in arid and semi-arid regions. These systems operate by directing excess water
from rivers or reservoirs onto agricultural land, facilitating soil infiltration. This practice not only
enhances soil moisture and improves crop yields but also mitigates flood-related hazards, raises
groundwater levels, and rehabilitates degraded lands. The present study aimed to assess the impact
of flood spreading on biological indicators specifically, species diversity, composition, richness,
and uniformity to support vegetation restoration and land improvement in the arid and desert
region of Garbaygan, Fasa. This research was conducted in the Bisheh-Zard 1 flood-spreading
network and a control plot (without flood spreading). Biological indicators (diversity, richness,
uniformity, density, and species composition) were evaluated using a random-systematic
sampling method along seven 150m transects. Six transects were placed within the Bisheh-Zard
1 flood-spreading network across six strips, while one transects was positioned in the control area.
In each transect, 15 sample units of 2m? were established at 10m intervals, yielding a total of 105
sample units collected in the spring of 2023. The biological types of species were classified
according to Raunkiaer’s system in both flooded and control areas. Species richness and diversity
were assessed using the Margalef and Menhinick indices, while the Shannon-Wiener and Simpson
indices were applied to measure diversity. Uniformity was determined using Hill’s index. PAST
software was utilized for the analysis of biological indices. The results revealed a statistically
significant difference (p<0.01) in biodiversity indices including species diversity, richness,
uniformity, density, and species composition between the strips within the Bisheh-Zard 1 flood-
spreading network and the control area. These findings highlight the positive impact of flood-
spreading systems on biodiversity and provide valuable insights for ecosystem management and
land restoration strategies in arid environments.
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Extended Abstract

Introduction

In recent years, flood-spreading systems have become one of the most effective methods for utilizing land in
arid and semi-arid regions. The operation of flood spreading not only mitigates its associated risks but also
raises the underground water table and contributes to the restoration and improvement of degraded lands.
Studying plant diversity from an ecological perspective is crucial, as preserving and enhancing species
diversity plays a fundamental role in achieving relative ecological stability when implementing biological
interventions. This research aimed to assess biological indicators including diversity, composition, species
richness, and uniformity resulting from flood spreading, with the goal of managing vegetation restoration and
improvement in the dry and desert region of Garbaygan, Fasa.

Material and Methods

The Kowsar Aquifer Management Research, Education, and Promotion Station is located in Gerbaygan, Fasa,
covering an area of 2,200 ha, with an altitude ranging from 1,120 to 1,160m above sea level (Fig. 1). The study
area has a dry climate, with an average annual rainfall of 211mm. The absolute maximum temperature reaches
46°C in July-August, while the absolute minimum drops to -6°C in February—March. The average annual
evaporation has been reported at 2,555mm (32). Garbaygan Plain is situated at the intersection of the Irano-
Turanian (plain region) and Gulf-Omani vegetation zones (21). This research was conducted in the Bisheh-
Zard 1 flood-spreading network and a control plot (without flood spreading). The difference in vegetation
status in the flood spreading area and the control area is visible (Fig. 2). Biological indicators including
diversity, richness, uniformity, density, and species composition were sampled using a random-systematic
method across seven 150m transects. Six transects were positioned within the Bisheh-Zard 1 flood-spreading
network, distributed across six strips, while one transects was placed in the control area. Within each transect,

15 sample units of 2m? were taken at 10m intervals, totaling 105 sample units collected in the spring of 2023.
The method of collecting field data within the sample unit (plot) in the study area is shown (Fig. 3). Satellite
image shows flood spreading networks at the Kowsar aquifer management station (Fig. 4). The biological
types of species were classified based on Raunkiaer's system in both the flooded and control areas. Species
richness and diversity were assessed using Margalef and Menhinick indices, while Shannon-Wiener and
Simpson indices were used to evaluate diversity. Uniformity was determined using Hill’s index. PAST
software was used to calculate the biological indices.

Results

The descriptive analysis of the research data indicated that, in terms of plant longevity within the flood-
spreading area, out of 154 identified species, 117 species (76%) were annuals, while 37 species (24%) were
perennials. In contrast, within the control area, 45 species were identified, of which 19 species (42%) were
annuals and 26 species (58%) were perennials (Fig. 5). From a floristic perspective, a total of 38 plant families
and 154 species were collected and identified in the flood-spreading area (Appendix 1 Floristic Inventory of
Plant Species in the Study Area). Most of species there are belong to Asteraceae family with 36 species,
Poaceae family with 29 species, Papilionaceae family with 22 species, Brassicaceae family with 6 species and
Apiaceae family with 6 species, that together 67.53% of the species belong to 5 plant families and (the rest 56
species) belong to 33 plant families respectively. While in the control area, a total of 16 families and 45 plant
species were collected and identified. Most of the species there are belong to Asteraceae family with 11 species,
Poaceae family with 10 species, Papilionaceae family with 7 species, Brassicaceae family with 7 species,
Apiaceae family with 3 species, Chenopodiaceae family with 3 species, Lamiaceae family with 2 species (Fig.
6). Status of Raunkiaer’s life forms and species present in vegetation in the flood spreading area and control
area (Fig. 7). In total, 36 species (80%) were distributed among six plant families, while the remaining 9 species
belonged to 9 different families. The statistical analysis of the research data revealed a significant difference
(at the 1% level) between the Bisheh-Zard flood-spreading network and the control area in terms of
biodiversity indices, including species diversity, richness, evenness, density, and species composition (Table
1). Furthermore, the results showed that in the flood-spreading area, biological indicators were measured as
follows: species diversity, based on Simpson’s index, was 1.95 compared to 0.56 in the control area; species
richness, using Margalef’s index, was 3.46 compared to 1.2 in the control area; species evenness, according to
Hill’s method, was 2.01 compared to 0.53 in the control area. Additionally, species density was 22.5 per square
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meter in the flood-spreading area compared to 5 in the control area, while the number of plant species per
square meter was 15 in the flood-spreading area and only 2 in the control area (Table 2).

Discussion and Conclusion

The findings validate a statistically significant difference (at the 1% level) in biodiversity indices specifically
diversity, richness, species uniformity, density, and species count—between the Bisheh Zard flood spreading
network and the control area (Table 1). These findings align with previous research on flooding and
biodiversity. Studies in the northern Pantanal, Brazil, reported increased abundance, richness, and plant
composition following floods. Similarly, research in southeast Queensland found that flooding enhanced
species diversity and richness in coastal habitats. In Zigoi, China, seasonal floods were shown to alter plant
biodiversity, supporting this study’s conclusions. Additionally, research in the Pantanal wetland of South
America confirmed that flooding promotes diversity, richness, and species composition. The results also
correspond with findings from Kiasar, Sari, where biodiversity indices including diversity, richness, and
uniformity were significantly higher in flood-affected areas compared to non-flooded controls.

In the flood spreading area, 154 plant species were identified, of which 117 (76%) were annual and 37 (24%)
were perennial. In contrast, the control area contained 45 species, with only 19 (42%) annuals and 26 (58%)
perennials. The higher frequency of annual species and therophytes in the flood spreading area may be due to
seed transport by sediments or livestock movement during floods. Flood spreading fosters unique habitat
conditions by enhancing soil moisture, organic matter, and nutrient availability, leading to improved
biodiversity indices. Even after 42 years, its positive effects on plant diversity in this region remain evident.
These findings offer valuable insights for conservation efforts, genetic resource preservation, and ecosystem
restoration strategies in similar environments.

Keywords: Biodiversity; Species richness; Species Uniformity; Garbaygan; Fasa

Fig 1. Location of grebayigan plain and kowsar watershed research station in iran, fars province, and fasa
county (34)
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’ Fig 2. igh image of the flood s'p‘r'éédlng area of Bisheh Zard 1 network and left image of the control area
(without flood spreading), year: 2023.
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Fig 3. Vegetation data collection in the sample unit (plot) along the transect route in the flood spreading network
strips, year: 2023

563°62'E 53°56'E

28°38'N

28°38°N

ASTER False

Color Image
~ Gareibaigan/IRAN ~

28°36°N
28°36'N

Date:2002/07/26
RGB = 3.2.1

53°52'E 53°56'E
Fig 4. Satellite image Location of flood spreading networks and survey sites at the Kowsar aquifer management
Station (27)
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Fig S. Percentage of plant longevityin the flood spread area (A) and control area (B)
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Fig 6. Status of the percentage of plant families present in the vegetation of the flood spreading area (C) and the
control area (D)
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Fig 7. Status of Raunkiaer’s life forms and species present in vegetation in the flood spreading area (E) and
control area (F)

Table 1. Analysis of variance (ANOVA) of biodiversity indicators between flooded and control strips in the study area

Sources of Variation Sources of error  Degree of Freedom Sum of Squares  Mean of Squares F

Strips and Cotrol 6 44.5663 7.4277 9.85 **
Simpson species diversity Error 98 73.9360 0.7544

Total 104 118.5023

Strips and Cotrol 6 56.0893 9.3482 9.181 **
Shannon-Weiner species diversity  Error 98 93.3912 0.9530

Total 104 149.4805

Strips and Cotrol 6 93.586 15.598 14.12 **
Menchinic species richness Error 98 108.224 1.104

Total 104 201.810

Strips and Cotrol 6 114.920 19.153 10.33 **
Species richness of Margalef Error 98 181.727 1.854

Total 104 296.647
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Table 1. Continued.

Sources of Variation Sources of error  Degree of Freedom Sum of Squares  Mean of Squares F

Strips and Cotrol 6 55.5416 9.2569 13.11 **
Hill species uniformity Error 98 69.1984 0.7061

Total 104 124.7400

Strips and Cotrol 6 9510.000 1585.000 14.91 **
Species density Error 98 10418.000 106.300

Total 104 19928.000

Strips and Cotrol 6 5455.710 909.290 19.45 **
Number of plant species Error 98 4581.350 46.750

Total 104 10037.070

s Statistical difference at 1% level

Table 2. Comparison of mean biodiversity indices between flood spreading and control strips

. . . Species - Shannon- Simpson  Bisheh zard 1 flood
Number of Species Hill species ich f Menchinic Wei . . di K
lant species  density uniformity renness o species richness eIner species SPECIES spreading networ
P Margalef diversity diversity and cotrol

24.002 35.002 2.80% 4,502 3.70% 3.202 2.60% Strip 1
20.00% 29,0070 2.50% 4.20° 3.40% 2.80%0 2.40% Strip 2
18.00% 25.0020¢ 2.30 ¢ 3.80% 3.0020¢ 2.5020¢ 2.2080¢ Strip 3
12.00P¢ 18.00Pcd 1.70Pcd 3.10%® 2.40°cd 1.90Pcd 1.60°° Strip 4
9.00° 15.00%d€ 1.50%d 2.70°¢ 2.10%d 1.70%d 1.50P¢d Strip 5
7.00%d 13.00% 1.30% 2.50°¢ 1.80% 1.50%d 1.40¢4 Strip 6
2.00¢ 5.00° 053¢ 1.20° 0.74°8 0.95¢ 0.56% Control

Significant differences between means at the 1% level are indicated by different letters in each column
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Appendix 1

Floristic Inventory of Plant Species in the Study Area

Row Genus and Species Family b:?)?ggr:lé;ﬁ;pl)is Longevity Life Form Peg?;gg;ty
1 Ixiolirion tataricum (Pall.) (Schult. & Schult. f.)  Amaryllidaceae Ge A F 1l
2 Pistacia khinjuk Stocks. Anacardiaceae Ph P S.T 1l
3 Anisosciadium orientale DC. Apiaceae Ge A F ]|
4 Dicyclophora persica Boiss. Apiaceae He A F 1
5 Ducrosia anetifolia (DC.) Boiss. Apiaceae He P F 1
6 Ferula szowitsiana DC. Apiaceae Cr A F 1
7 Psammogeton canescens (DC.) Vatke Apiaceae Th A F 1
8 Pycnocycla nodiflora Dence. Ex Boiss. Apiaceae Ch P F 1l
9 Achillea eriophora DC. Asteraceae He P F 1
10 Achillea wilhelmsii C. Koch. Asteraceae Ge P F 1
11 Anthemis persica Boiss. Asteraceae Th A F 1
12 Artemisia sieberi Besser. Asteraceae Ch P Sh I
13 Calendula persica C. A. Mey. Asteraceae Th A F I
14 Carthamus oxyacantha M. B. Asteraceae Cr A F 1l
15 Centaurea bruguieriana (DC.) Hand. Mzt. Asteraceae Th A F 1l
16 Centaurea intricate Boiss. Asteraceae Ch P Sh I
17 Centaurea virgata Lam. Asteraceae Th A F 11
18 Chardinia orientalis (L.) Kuntze. Asteraceae Th A F 1l
19 Chnicus benedictus L. Asteraceae Th A F I
20 Crepis kotschyanus (Boiss.) Boiss. Asteraceae Th A F I
21 Crupina crupinastrum (Moris) Vis. Asteraceae Th A F I
22 Echinops robustus Bunge. Asteraceae Cr P F 1l
23 Echinops sp. Asteraceae Cr P F 1
24 Filago desertorum Pomel. Asteraceae Th A F 1
25 Francoeuria undulata (L.) Lack Asteraceae Ch P F 1l
26 Gundelia tournefortii L. Asteraceae Ge P F 1l
27 Koelpinia macrantha C. Winckl. Asteraceae Th A F 1
28 Lactuca scarioloides Boiss. Asteraceae Ch A F 1
29 Lactuca undulata Ledeb. Asteraceae Ge A F 1
30 Launaea acanthodes (Boiss.) O. Kuntze Asteraceae Ge A F 1
31 Leontodon laciniatus (Bertol.) Widder ex Bornm. Asteraceae Th A F 1
32 Onopordon leptolepsis DC. Asteraceae He P F 1
33 Outreya carduiformis Jaub. & Spach. Asteraceae Ge A F 1
34 Pentanema divaricatum Cass. Asteraceae Th A F 1l
35 Picnomon acarna (L.) Cass. Asteraceae He A F 1
36 Picris strigosa M.B. Asteraceae Ch P F 1
37 Platychaete aucheri (Boiss.) Boiss. Asteraceae Ch P F 1
38 Reichardia orientalis (L.) Hochr. Asteraceae Th A F 1
39 Scariola orientalis (Boiss.) Sojak. Asteraceae Ch P Sh 1
40 Senecio glaucus L. Asteraceae He A F 1
41 Sonchus oleraceus L. Asteraceae Th A F I
42 Tragopogon sp. Asteraceae Ge A F 1
43 Zoegea crinita Boiss. Asteraceae Th A F 1
44 Zoegea purpurea Fresen. Asteraceae Th A F 1
45 Alyssum campestre L. Brasicaceae Th A F 1
46 Cardaria draba (L.) Desv. Brasicaceae Th A F 1
47 Carrichtera annua (L.) DC. Brasicaceae Th A F 1
48 Erucaria hispanica (Linn.) Druce Brasicaceae Th A F 1
49 Erysimum oleifolium J. Gay Brasicaceae Th A F 1
50 Leptaleum filifolium (Willd.) DC. Brasicaceae Th A F 11
51 Moricandia sinaica (Boiss.) Boiss. Brasicaceae Th A F 1
52 Arnebia decumbens (Vent.) Coss. & Kral Boraginaceae Th A F 1
53 Heliotropium lasiocarpum Fisch. & C.A. Mey.  Boraginaceae Ch P Sh 1
54 Onosma dichroanthum Boiss. Boraginaceae Ch A F 1
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Row Genus and Species Family bﬁ?ggr:lé;ﬁ;;s Longevity Life Form P%I:?;gg;ty
55 Capparis spinosa L. Capparidaceae Ch P Sh 1l
56 Acanthophyllum sp. Caryophyllaceae Ch P Sh 1l
57 Dianthus crinitus Rech.f. Caryophyllaceae Ch P F 1
58 Gymnocarpus decander Forssk. Caryophyllaceae Ch P Sh 1l
59 Minuartia meyeri (Boiss.) Bornm. Caryophyllaceae Th A F 1
60 Atriplex leucoclada Boiss. Chenopodiaceae Ch P Sh ]|
61 Cornulaca monacantha Delile. Chenopodiaceae Ch P Sh 1
62 Noaea mucronata (forssk.) Asch. & schweinf Chenopodiaceae Ch P Sh 1
63 Salsola rigida Pall. Chenopodiaceae Ch P Sh 1
64 Helianthemum ledifolium (L.) Miller Cistaceae Th A F 1
65 Helianthemum lippii (L.) Pers. Cistaceae Ch P F 1
66 Helianthemum salicifolium (L.). Miller. Cistaceae Th A F 1
67 Convolvulus oxyphyllus Boiss. Convolvulaceae Ch P Sh ]|
68 Citrullus colocynthis (L.) Schrad Cucurbitaceae Th A F ]|
69 Carex stenophylla Wahlenb. Cyperaceae Ge P G.L 1l
70 Scabisa olivieri Coult. Dipsacaceae Th A F I
71 Ephedra foliata Boiss. & Kotschy Ephedraceae Ph P S.T 1l
72 Euphorbia sp. Euphorbiaceae He P F 1l
73 Erodium cicutarium (L.) Lher. Geraniacaea Ge A F 1l
74 Hypericum perforatum L. Hypericaceae Ch P F 11
75 Salvia macrosiphon Bioss. Lamiaceae He A F 1l
76 Salvia sp. Lamiaceae He A F 1l
77 Teucrium polium L. Lamiaceae Cr P F I
78 Ziziphora tenuior L. Lamiaceae Th A F I
79 Allium sp. liliaceae Ge P F 1
80 Alcea Aucheri (Boiss) Alef. Malvaceae He P F 1l
81 Malva neglecta L. Malvaceae He A F 1l
82 Prosopis farcta (Banks & Soland.) Macbr. Mimosaceae Ch P Sh 1
83 Roemeria hybrida (L.) DC. Papaveraceae Th A F 1
84 Astragalus fasciculifolius Boiss. Papilionaceae Ch P Sh 1
85 Astragalus hamosus L. Papilionaceae Ch P F |
86 Astragalus obtusifolious DC. Papilionaceae Ch P Sh 1
87 Astragalus squarrosus Bunge. Papilionaceae Ch P Sh 1
88 Astragalus tribulifolius Benth. ex Bunge. Papilionaceae Ch P Sh 1
89 Ebenus stellata Boiss. Papilionaceae Ch P Sh 1
90 Ebenus sp. Papilionaceae Ch P Sh 1
91 Hippocrepis unisiliquosa L Papilionaceae Th A F 1
92 Hymenocarpus circinnatus (L.) Savi Papilionaceae Th A F 1
93 Medicago laciniata (L.) Miller Papilionaceae He A F |
94 Medicago polymoropha L Papilionaceae He A F |
95 Medicago radiata L. Papilionaceae He A F |
96 Medicago rigidula (L.) All. Papilionaceae He A F |
97 Onobrychis crista - galli (L.) Lam. Papilionaceae He A F 1
98 Onobrychis sp. Papilionaceae He A F |
99 Ononis sicula Guss. Papilionaceae Ch P Sh 1
100 Trigonella monantha C. A. Mey. Papilionaceae Th A F 1
101 Trigonella persica Boiss. Papilionaceae Th A F 1
102 Vicia monantha Retz Papilionaceae Th A F |
103 Vicia narbonensis L. Papilionaceae Th A F I
104 Vicia sativa L. Papilionaceae Ch P Sh 1
105 Plantago coronopus L. Plantaginaceae Ge A F 1
106 Plantago lanceolata L Plantaginaceae Ge A F 1
107 Plantago ovata Forssk. Plantaginaceae Ge A F 1
108 Plantago psyllum L Plantaginaceae Ge A F 1
109 Acantholimon festucaseum (Jaub. & Spach) Boiss. Plumbaginaceae Ch P Sh 1
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Row Genus and Species Family bﬁ?ggr:lé;ﬁ;;s Longevity Life Form P%I:?;gg;ty
110 Aegilops triuncialis L. Poaceae Th A G 1
111 Avena fatua L. Poaceae Th A G 1
112 Boissiera squarrosa (Banks & Soland.) Nevski ~ Poaceae Th A G 1
113 Bromus danthoniae Trin. Poaceae Th A G 1
114 Bromus tectorum L. Poaceae Th A G I
115 Crithopsis delileana (Schultes) Roshev. Poaceae Th A G 1
116 Cymbopogon olivieri (Boiss.) Bor Poaceae Ge P G 1
117 Cynodon dactylon (L.) Pers. Poaceae Ge P G 1
118 Eremopoa sp. Poaceae Th A G 1
119 Eremopyrum bonaepartis (Spreng.) Neveski Poaceae Th A G 1
120 Eremopyrum sp. Poaceae Th A G 1
121 Hordeum marinum Huds. Poaceae Th A G 1
122 Hordeum sp. Poaceae Th A G 1
123 Hordeum spontaneum C. Koch Poaceae Ge A G 1
124 Pennisetum divisum (J.F. Gmel.) Poaceae Ge P G I
125 Pennisetum orientale L. C. Rich. Poaceae Ge P G I
126 Phalaris minor Retz Poaceae Th A G 1
127 Phleum sp. Poaceae Th A G 1
128 Poa bulbosa L. Poaceae Ge P G I
129 Poa sinaica Steud. Poaceae Cr P G I
130 Polypogon monspeliensis (L.) Desf. Poaceae Th A G I
131 Polypogon sp. Poaceae Th A G I
132 Schismus arabicus Nees Poaceae Th A G I
133 Stipa capensis Thunb. Poaceae Ge A G 1l
134 Stipa parviflora Desf. Poaceae Ge P G 1
135 Stipagrostis plumose (L.) Munro ex T. Anderson Poaceae Ge P G 1
136 Taeniatherum crinitum Nevski. Poaceae Th A G I
137 Tricholaena teneriffae (L. f.) Link Poaceae Ge P G 1
138 Vulpia persica (Boiss. & Buhse) Krecz. & Bobrov Poaceae Th P G 1
139 Vulpia sp. Poaceae Th A G 1
140 Polygonum sp. Polygonaceae Cr A F 1
141 Pteropyrum aucheri Jaub. & Spach. Polygonaceae Ph P Sh 1
142 Pteropyrum olivieri Jaub. & Spach Polygonaceae Ph P Sh 1
143 Anagallis arvensis L. Primulaceae Ge A F 1
144 Reseda aucheri Boiss. Resedaceae He A F 1l
145 Ziziphus nummularia (Burm. f.) Wight & Walk.  Rhamnaceae Ph P S.T 1
146 Amygdalus scoparia Spach. Rosaceae Ph P S.T 1
147 Haplophyllum tuberculatum (Forssk.) A. Juss. Rutaceae Ch P F 1
148 Populus euphratica Oliv. Salicaceae Ph P T 1
149 Verbascum farsistanicum (Murb.) Hub. Mor. Scruphulariaceae Cr P F 1
150 Lycium shawii Roemer & Schultes. Solanaceae Ph P S.T 1
151 Dendrostellera lessertii VVan Tiegh Thymelaeaceae Ch P Sh 1
152 Tribulus terrestris L. Zygophyllaceae Cr A F 1
153 Peganum harmala L. Zygophyllaceae He P F 1l
154 Zygophyllum atriplicoides Fisch. & C. A. Mey.  Zygophyllaceae Ph P S.T 1

A: Annual, P: Perennial, Sh: Shrub, F: Forb, G: Grass, G.L: Grass like, S.T: Small Tree, T: Tree Th: Therophyte, Ge: Geophyte, Ph:
Phanerophyte, Cr: Cryptophyte, He; Hemicryptophyte, Ch: Chamaephyte
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I F P Cr Asteraceae Echinops sp. Yy
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11 F P Ch Asteraceae Francoeuria undulata (L.) Lack Yo
11 F P Ge Asteraceae Gundelia tournefortii L. Y7
1 F A Th Asteraceae Koelpinia macrantha C. WinckI. Yv
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| F A He Papilionaceae Medicago laciniata (L.) Miller ay
| F A He Papilionaceae Medicago polymoropha L a¥
| F A He Papilionaceae Medicago radiata L. 10
| F A He Papilionaceae Medicago rigidula (L.) All. a7
11 F A He Papilionaceae Onobrychis crista - galli (L.) Lam. av
| F A He Papilionaceae Onobrychis sp. aA
11 Sh P Ch Papilionaceae Ononis sicula Guss. 44
1 F A Th Papilionaceae Trigonella monantha C. A. Mey. Yoo
1 F A Th Papilionaceae Trigonella persica Boiss. Yo
| F A Th Papilionaceae  Vicia monantha Retz VoY
| F A Th Papilionaceae  Vicia narbonensis L. VoV
11 Sh P Ch Papilionaceae  Vicia sativa L. Vo¥
I F A Ge Plantaginaceae  Plantago coronopus L. Voo
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1 F A Ge Plantaginaceae  Plantago lanceolata L Vo?
1 F A Ge Plantaginaceae  Plantago ovata Forssk. Yoy
1 F A Ge Plantaginaceae  Plantago psyllum L VoA
11 Sh P Ch Plumbaginaceae Acantholimon festucaseum (Jaub. & Spach) Boiss. ~ Y+4
1 G A Th Poaceae Aegilops triuncialis L. AR
1 G A Th Poaceae Avena fatua L. AR
1 G A Th Poaceae Boissiera squarrosa (Banks & Soland.) Nevski VY
1 G A Th Poaceae Bromus danthoniae Trin. Ny
1 G A Th Poaceae Bromus tectorum L. AR
1 G A Th Poaceae Crithopsis delileana (Schultes) Roshev. ARES
1 G P Ge Poaceae Cymbopogon olivieri (Boiss.) Bor \RR¢
1 G P Ge Poaceae Cynodon dactylon (L.) Pers. VY
| G A Th Poaceae Eremopoa sp. VYA
I G A Th Poaceae Eremopyrum bonaepartis (Spreng.) Neveski 4
1 G A Th Poaceae Eremopyrum sp. AR
1 G A Th Poaceae Hordeum marinum Huds. AR
1 G A Th Poaceae Hordeum sp. YYY
1 G A Ge Poaceae Hordeum spontaneum C. Koch ‘YY
I G P Ge Poaceae Pennisetum divisum (J.F. Gmel.) ‘YY¥
I G P Ge Poaceae Pennisetum orientale L. C. Rich. ‘Yo
| G A Th Poaceae Phalaris minor Retz ‘Y7
I G A Th Poaceae Phleum sp. YV
1 G P Ge Poaceae Poa bulbosa L. VYA
1 G P Cr Poaceae Poa sinaica Steud. AR
1 G A Th Poaceae Polypogon monspeliensis (L.) Desf. AR
1 G A Th Poaceae Polypogon sp. AR
I G A Th Poaceae Schismus arabicus Nees Y
11 G A Ge Poaceae Stipa capensis Thunb. 'Y
I G P Ge Poaceae Stipa parviflora Desf. VY'Y
I G P Ge Poaceae Stipagrostis plumose (L.) Munro ex T. Anderson ‘Yo
1 G A Th Poaceae Taeniatherum crinitum Nevski. \AR¢
1 G P Ge Poaceae Tricholaena teneriffae (L. f.) Link AR
1 G P Th Poaceae Vulpia persica (Boiss. & Buhse) Krecz. & Bobrov YA
1 G A Th Poaceae Vulpia sp. Ve
11 F A Cr Polygonaceae Polygonum sp. AR
I Sh P Ph Polygonaceae Pteropyrum aucheri Jaub. & Spach. VY
I Sh P Ph Polygonaceae Pteropyrum olivieri Jaub. & Spach VFY
1 F A Ge Primulaceae Anagallis arvensis L. VYY
11 F A He Resedaceae Reseda aucheri Boiss. VY
1 S.T P Ph Rhamnaceae Ziziphus nummularia (Burm. f.) Wight & Walk. Y¥o
11 S.T P Ph Rosaceae Amygdalus scoparia Spach. V¥7
11 F P Ch Rutaceae Haplophyllum tuberculatum (Forssk.) A. Juss. VPV
11 T P Ph Salicaceae Populus euphratica Oliv. YFA
11 F P Cr Scruphulariaceae Verbascum farsistanicum (Murb.) Hub. Mor. V¥4
11 S.T P Ph Solanaceae Lycium shawii Roemer & Schultes. Vo
I Sh P Ch Thymelaeaceae Dendrostellera lessertii Van Tiegh Yo
11 F A Cr Zygophyllaceae Tribulus terrestris L. Yoy
11 F P He Zygophyllaceae Peganum harmala L. Yoy
1 S.T P Ph Zygophyllaceae  Zygophyllum atriplicoides Fisch. & C. A. Mey. Vo¥

wziz,0) S.T (Grass like ¢ oass

:Ch Hemicryptophyte :He .Cryptophyte :Cr Ph Phanerophyte

a.b) :G.L (Grass « »u5) G (Forb . .ale) F (Shrub «s4) :Sh (Prennial «aluazz) P (Annual L.s5) A

Geophyte :Ge Therophyte :Th (Tree .c,0) T (Small Tree

Chamaephyte



	JDMAL-2410-1489_Dr Habibian-107-132
	Appendix_Dr Habibian-107-132_notitr

