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Abstract:

Background and objectives

Changing the use of natural ecosystems, including dam construction and also the conversion of
pasture land to agricultural land, can cause irreparable damage to different parts of the
ecosystem. Based on the research results the most destructive of them is the reduction of
vegetation, the increase of erosion and also the reduction of biodiversity. In the management of
natural ecosystems, monitoring vegetation changes is very important. The present research was
carried out with the aim of investigating the changes in the vegetation cover indices and species
diversity in the plowed and abandoned agricultural lands and the natural cover of the pastures
around the Yan Chashmeh underground dam located in Ben city of Chaharmahal and Bakhtiari
province.

Methodology

To carry out this research, four sites including natural pastures around the dam, lands upstream
of the dam (rain fields under cultivation), lands where the dam reservoir is being built (plowed
and abandoned for less than 7 years) and lands downstream of cedars have been planted for
more than 15 years) were selected and in each of the sites, three transects with a length of 50
meters parallel to each other and perpendicular to the slope of the area were established at a
distance of 50 meters from each other. 15 plots of 2 x 2 square meters were placed on the
transects with a distance of ten meters from each other. And then, in each plot, the percentage of
canopy cover, biomass, percentage density of leaf litter and bare soil were recorded. The
theoretical estimation method was used to determine the level of plant canopy in the plots. The
biomass of the species was determined using the cutting and weighing method. In order to
check species diversity, Simpson and Shannon-Wiener indices and to compare species richness,
Margalf and Menhinik indices were calculated in Past software. Determining the condition of
the pasture was done using two modified four-factor and six-factor methods.

Results

The results showed that plowing and changing the use of pasture land to agricultural land has
caused a significant reduction in the crown cover and, as a result, a decrease in the amount of
biomass density, and also a decrease in diversity and species richness in the plowed and
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abandoned lands compared to the sloping pastures of the region. The results showed that in
addition to reducing the cover, plowing has caused a change in the species composition and an
increase in annual and invasive species and a decrease in shrub species. According to the results
of the change of pasture use, the surrounding pastures decreased from average to weak and very
weak condition in plowed and cultivated pastures (upstream) with a negative trend.

Conclusion

The measures taken to build the dam and then the expansion of agriculture have caused plowing
and soil manipulation in the region. Besides, it is possible that in the long term, abandoning
agriculture due to the drop in the water level of the underground dam will cause more soil
erosion. Therefore, it is necessary to continuously monitor the vegetation changes in the area of
dam construction in the coming years.

Keywords: cover structure, species richness and diversity index, change of use, untouched
rangelands.
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Figure 1- Geographical location of Yan Cheshme underground dam

bl 5 Olasie b ol paipes cole ¥ ikt sy
A el coll n G me 035 50 (gl pae

szl g o BB Slacas mle N cale
aibite ok iy (aala) ae e cole oo s

a8 s e cwndVL ol Y el

B Dy R R N e I I RU-P EPITyY

G )
i g Ale 3 39m g0 Sl 5 sliel (MBI Tl
aibie oger o Ll 5 adlbe 550 aibie LS
S asdlae 350 ailate Comge s 3 S 6)3%&?
O3 Gl sl a55e 5 ad e V/YO0 e A

Olols g OBl 5 spm e dalps 4 ams L2 S



oV Yoot ¥o il ol oble s @ Sl ale 4

SO SV Ol3w) dizes ol
ooy gl ¥ S s ol paise cesle I ol et ploy Dae & e Sl e S X Sl
33 G phise gl Slanie umas ol sas ol dew Sl b gleses JV 3 28 Gl oslals,
'@\BMT\ij oley G a5 s (e Cwaoml L2 P cule

Slasl 51 ds 5 Il V0 5l iy Wl slels, 5 s

dadiznly b G b @5")‘ (5w CewdYL wbb‘ (C e o SIbI @b‘J‘ (o Slb c’o“f (A ) wl-Y e
Figure 2- A view of (a): surrounding rangeland, (b): lands around the dam reservoir, (c): lands upstream of the
dam, (d): lands downstream Yancheshme dam



e B i sboasls Ol i ONY
Table 1- Characteristics of sampling sites around the Yancheshme dam
. Geographical . 0 soll Geological
Site coordinates Plant type Height(m) Slope(%) Aspect pattern formation
32°40'12.8"N Astragalus verus- . Conglomerate-
rangelands 50°4318.5"E scariola orientalis 2200 58 N silt lime
The lands of - . -
32°40'22.25"N scariola orientalis- . Conglomerate-
the dam 50°4321.4"E annual grass 2250 -5 N Clay-silt lime
reservoir area
The lands oA " . . .
upstream of 32 040.36'4..N scariola orientalis- 2955 2.5 N Clay-silt Congl_omerate-
50°43'29.1"E annual grass lime
the dam
The lands . " . . .
downstream 32 040.29'4..N scariola cl)rlentalls- 2945 0-2 N Clay-silt Cong:pmerate-
of the dam 50°43'33.7"E Astragalus verus ime
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Table 2- The canopy percentage of the plant species present in the plant composition in the study area

Rainfed cultivation

Scientific name of plants r!r:/g;erl]:r?;s Cultivated land(The  Abandoned land ~ Abandoned land more
lands upstream of less than 7 than 15 years(The
the dam) years(Thelands  [ands downstream of
of the dam the dam)
reservoir area)

Boiss Acanthophyllum microcephalum 3.3 0 0 0.3
Achillea wilhelmsii C.Koch. 0.3 0 0.16 0.1
Agropyron trichophorum (link) K.Richt 0.26 0 0 0.2
Alyssum linifolium Stephan ex Willd 0.4 1.1 1.3 0.1
Arrhenatherum kotschyi Boiss 0.2 0.1 0.1 0.1
Anchusa italic Retz 0 0.1 0.1 0
Asperula glomerata (M.Bieb.) Griseb 0.1 0 0 0
Astragalus brachycalyx Fisch 0.9 0 0.2 0.3
Astragalus chrysostachys Boiss. 2.6 0 0 0.1
Astragalus gossypinus Fisch. 1.1 0 0 0
Astragalus microcephalus Willd. 5.6 0 0.2 0.4
Astragalus rhodosemius Boiss & Housskn. 2.1 0 0.3 15
Astragalus verus Olivier 6.3 0.4 1.1 1.7
Atriplex leuococlada Boiss. 0 0.5 15 0.4
Boissiera squarrosa (Sol.) Nevski 1 1.6 3.2 0.4
Bromus danthoniae Trin. ex C.A.Mey 0.9 1 4.1 0.8
Bromus tectorum L. 13 0.5 36 03
Bromus tomentellus Boiss 0.9 0 0.2 0
Cardaria drabal. 0 0.25 0.1 0
Carthamus oxyacantha M .B. 0 0.3 0.6 0.3
Centaurea gaubae(Bornm) 0.4 0 0.2 0.2
Centaurea virgate Lam. 1.2 0 0.3 0.2
Chaerophyllum macropodu Boiss. 0 0.3 0.8 0.
Chardinia orientalis (L.) Kuntze 0.5 0.3 0.6 0.4
Clypeala lappaceae Boiss. 0.7 0.3 0.5 0.4
Convolvulus arvensis L 0.5 0.3 0.4 0.3
Cirsium congestum Fisch. & C.A.Mey.ex DC. 0.3 0 0 0
Crepis sancta (L.) Babc 0.2 0 0.1 0
Crambe orientalis L. 0 0.2 0.3 0.2
Echinophora platyloba DC. 0.2 0 0.05 0
Echinops leiopolyceras Bornm. 0.2 0 0 0
Fumaria asepala Boiss. 0 0.1 0 0.2
Gundelia tournefortii L 1.1 0 0.8 0.3
Heteranthelium piliferum Hochst. ex Jaub. & 0.6 0.4 15 0.3
Spach

Medicago sativa L. 0 11 0.4 0.3
Mentha longifolia(L.)Huds. 0 0.2 0 0
Mentha peperita L. 0 0.1 0.35 0.16
Plantago lanceolata L. 0 0.8 0.4 0
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Rainfed cultivation

Scientific name of plants r!rYéfarI]aer?;s Cultivated land(The  Abandoned land ~ Abandoned land more
lands upstream of less than 7 than 15 years(The
the dam) years(Thelands  |ands downstream of
of the dam the dam)
reservoir area)
Phlomis olivieri benth 0.3 0 0 0
Picnomon acarna (L.) cass. 0.05 0 0.1 0
Polygonum paronychioides C.A.Mey. 0.12 0 0.1 0.1
Prangos uloptera DC. 0.8 0 0 0
psthyrostachys fragilis (Boiss.) Nevski 0.2 0 0 0
Reseda lutea L. 0 0 0.6 0
Roemeria refrecta DC. 0 0.1 0 0.9
Sanguisorba minor L. 0 0.3 0.2 0
Scariola orientalis L. 6.6 1.9 2.5 33
Silene spergulifolia(Willd.) M.Bieb. 0.13 0 0 0
Stipa hohenackeriana Trin & Rupr 0.8 0 0.2 0
Tribulus terrestris L. 0 0 0.5 0
Turgenia latifolia (L.) Hoffm 0.6 0 1.8 0
Xanthium spinosom L. 0 0.1 0.4 0.1
Xanthium strumarium L. 0 0 0.5 0
Ziziphora tenuior L. 0.2 0 0.4 0
.C»u.a‘ ol ¥ J})..q- 0O IR 209 6LBJL.~ &S&U g.SLé- ‘“-fju“y Ao o O\JAA A u’-'\” wy Lo yd
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Table3- The canopy percentage during the years of statistics in the studied sites

Criteria
(Percentage )

Site/year

Witness rangelands

The lands upstream of

The lands of the dam

The lands downstream of

the dam reservoir area the dam
2070 2021 2002 2000 2021 2022 2000 2021 2022 2000 2001 2022
ng‘;\‘j‘gropy 46 471 a9 BT 57 221 P8 135 108 189 155 144
Litter 37 24 28 12 22 15 11 09 i3 16 7
Stones and 126 439 124 46 5.1 38 3.4 2.1 2.4 36 3.9 41
pebbles
bare soil 376 366 389 555 533 476 326 287 215 364 305 265
Ca”Opgr;Sf:”””a' 56 57 54 108 o7 106 4 38 38 67 7.7 5.6
Canopy of 46 41 38 M 91 08 % 04 03 04 0.3 05
perennial grass
Ca”Op}/o‘r’t‘;a”””a' 25 38 21 46 35 32 0.4 03 06 0.4 0.3
Canopy of 128 116 112 B3 198 1 8 46 45 48 3.7
perennial forb
Canopyofshrub 131 125 127 13 16 19 08 03 24 78 0
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Table4-The results of comparing the average percentage of plant cover in the studied area

Criteria

site
(Percentage ) Witness rangelands Cultivated land Abandoned land less than 7 Abandoned land less than
years 15 years
Totacanopy | cover 46.53+2.8% 13.36+0.62° 22.7+1.8° 16.63+1.4>
Litter 2.8+0.09° 1.16+0.08° 1.63+0.0.1%° 1.46+0.31%°
2.96+0.76% 2.63+0.067° 4.5+0.071°
Stones and pebbles 3.86+0.054™
bare soil 37.7+2.1° 27.6+1.3° 52.1+5.3 31.13+1.09°
d C d
Canopy of annual 5.9+0.82 3.96+0.91 11.36+0.76 6.640.71"
grass
H a C b
Canopyg(r);szerennlal 4.16+0.65 0.4+0.02 1.1+£0.04 0.5+0.04°
d C D
Canopg;;annual 2.8+0.12 0.4+0.05 3.76+0.06 0.43+0 06°
H a b a
Canopy%frgerennlal 11.86+0.72 6.33+0.15 12.56+0.52 4.33+0.17°
Canopy of shrub 12.76+£052% 0.53+0.04° 1.6+0.05" 2.36+031°
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Table5- Biomass (kg/hectare)during the years of statistics in the studied sites
Site/year
L . The lands upstream of the The lands of the dam The lands downstream of
Criteria Witness rangelands .
dam reservoir area the dam
2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022
Total biomass 327.9 338.6 318.2 176.1 162.1 1495 947 83.5 72.6 195.1 190 183.8
Biomasssof g1 331 255 339 431 274 218 159 119 243 303 187
annual grass
Blomasssof o6 419 306 224 141 89 123 88 69 261 229 197
perennial grass
Biomasss of
annual forb 28.6 25.9 23.8 36.8 32.1 28.6 135 9.9 8.9 15.7 13.1 11.6
Biomasss of g8 859 827 563 509 469 299 249 205 356 407 343
perennial forb
B"’;lﬁs of " 1508 1387 1419 342 259 342 251 213 183 992 926 837
w\ A.XAT ¢

OSs \’Jgj-kas) s 03565 u»-<J\~“ e c\-u
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Table 6- The results of the comparison of the average biomass (kg/hectare) in the studied area

Criteria(Kg/m?) site
Witness The lands upstream The lands of the dam The lands downstream of
rangelands of the dam reservoir area the dam
Total biomass 328.3+51.87 83.6+11.5° 162.7+45.5° 189.6+49.5°
+ b + C + a
_ 28.919.6 16.6+6.5 34.6£17.5 24.7410.1°
Biomasss of annual grass
42.36+12.4° 9.4+2.4° 15.1+5.1™
Biomasss of perennial grass 23.16.2°
26.1+4.5° 10.8+3.5° 32.4+10.5° b
. 13.445.5
Biomasss of annual forb
+ a +7 o0 +0 2P
. . 86.8+13.1 25.1+7.2 51.36+9.3 37 148.4°
Biomasss of perennial forb
143.9£21.5% 21.7+6.3° 29.24+7.1° b
91.36+15.9

Biomasss of shrub

el s ool S8 4 QLS 3 slaw) oS5 oSl gl gl
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Table 7- Comparison results of average density (number per hectare) in the studied area

site
Witness The lands upstream The lands of the dam The lands downstream of the
Criteria rangelands of the dam reservoir area dam

15800+130% 4700+90° 9800+200°

. . 5200+100°

density of perennial grass

34600+300° 6400807 14600+140°

density of perennial forb 10800+110°
+. a + C + C

23800+420 5200+70 5400+100 18100£220°

density of shrub

andllas 5550 Gyl 53 Sla S gle g5 sl rSles dglin = A J sz

Table 8- Comparison of the average indices of diversity and species richness in the studied sites

site
Witness The lands upstream of The lands of the dam The lands downstream of

Index rangelands the dam reservoir area the dam
Simpson diversity 0.73+0.08° 0.43+0.06° 0.51+0.04° 0.56+0.05°
Shannon- Weaner 1.63+0.6% 0.98+0.16° 1.12+0. 7%° b

. . 1.23+0.81

diversity

Margalef richness 1.56+0.63? 0.81£0.11° 0.97+0.26™ 1.120.63°
M enhenic richness 0.61+0.07° 0.28+0.06° 0.41+0.05° 0.47+0.03°

Pielou evens 0.71+0.062 0.41+0.04° 0.51+0.14° 0.58+0.22"
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Table 9- Scores of rangeland condition factors based on the four-factor method in the studied sites

site

Rangeland condition

The lands upstream of

The lands of the dam The lands downstream

factors Witness rangelands the dam reservoir area of the dam
2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 @ 2022
Soil factor (based on soil
erosion and plant 14/3 14/3 1413 1273 11/3 10/3 12/3 1213 1173 13/3 12/3 12/3
remains)/class
Vegetation factor
(percentage of canopy 8/3 8/3 8/3 3/8 3/8 2/9 5/6 4/7 3/8 5/6 5/6 5/6
cover/class
Plant composition factor
and age reng/class 4/4 4/4 4/4 1/5 1/5 0/5 1/5 1/5 1/5 1/5 1/5 1/5
Factor of structureand
freshness of plants
(health and strength of 5/3 5/3 5/3 2/4 1/4 1/4 2/4 2/4 1/4 3/4 2/4 2/4
plant)/class
Total points 31 31 31 18 16 13 20 19 16 22 20 20
Final rangeland
condition (average) (very weak) (very weak) (weak)
trend Fixed negative negative Fixed
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