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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
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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
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Table 1- Characteristics of sampling sites around the Yancheshme dam
. Geographical . 0 soil Geological
Site coordinates Plant type Height(m) Slope(%) Aspect pattern formation
32°40'12.8"N Astragalus verus- - Conglomerate-
rangelands 50°43'18.5"E scariola orientalis 2280 >-8 N silt lime
The lands of . . .
32°40'22.25"N scariola orientalis- . Conglomerate-
the dam 50°43'21.4"E annual grass 2250 2-5 N Clay-silt lime
reservoir area
The lands oAiop A . . .
upstream of 32040‘36.4"N scariola orientalis- 2955 2.5 N Clay-silt Conglpmerate-
50°43'29.1"E annual grass lime
the dam
The lands . " . . .
downstream 32030‘29.;[; scz‘slrlola (I)nentalls- 2945 0-2 N Clay-silt Congll_omerate-
of the dam 50°43'33. stragalus 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 Witness Cultivated land(The  Abandoned land  Abandoned land more
rangelands
lands upstream of less than 7 than 15 years(The
the dam) years(The lands  |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 1.5
Astragalus verus Olivier 6.3 0.4 1.1 1.7
Atriplex leuococlada Boiss. 0 0.5 1.5 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 draba L. 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 toumefortii 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 1.1 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;]vg;f:}?:;zs Cultivated land(The  Abandoned land ~ Abandoned land more
lands upstream of less than 7 than 15 years(The
the dam) years(The lands  Jands 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 3.3
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
RS PV o J}J:: PLRP SR EPEY L;LQJL.H m S “_gjgu.uu Ao o A\Ja.h LY L$'>h W}J oo

o adlas 55 ool o U’?.Ji'“ PRICINEPRCEY
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Table3- The canopy percentage during the years of statistics in the studied sites

Criteria Site/year
(Percentage )
Witness rangelands The lands upstream of The lands of the dam The lands downstream of
the dam reservoir area the dam
2020 2021 2022 2020 2021 2022 2020 2021 2022 2020 2021 2022
TOt(a:oc\f‘:rOpy 466 471 a9 BT 7 21 8 435 108 189 155 14.4
Litter 32 24 28 12 22 15 11 0.9 13 14 16 14
Stones and 126 139 124 46 5.1 38 3.4 21 24 36 3.9 41
pebbles
bare soil 376 366 389 555 533 476 326 287 215 364 305 265
Ca”"pgrg:sa””“a' 56 67 54 198 157 106 38 36 67 7.7 5.6
Canopy of 46 41 38 Y 41 08 % 04 03 04 03 05
perennial grass
Ca”°p¥0‘;‘;a””“a' 25 33 21 4.6 35 3.2 0.4 05 0.3 06 0.4 03
Canopy of 128 196 112 B33 g 1ue " 66 46 45 48 3.7
perennial forb
Canopyofshrub 131 125 127 13 16 19 0.8 05 03 24 28 19
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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 lessthan 7 Abandoned land less than
years 15 years
Tota canopy | cover 46.53+2,82 13.36+0.62¢ 22.7+1.8P 16.63+1.4b°
Litter 2.8+0.092 1.16+0.08P 1.63+0.0.12 1.46+0.312
2.96+0.762 2.63+0.067¢ 4.5+0,071P
Stones and pebbles 3.86+0.054%
bare soil 37.7+2.1° 27.6+1.3¢ 52.1+5.32 31.13+1.09¢
Canopé/rgzsannual 5.9+0.822 3.96+0.91°¢ 11.36+0.762 6,640,715
Canopygc;il S|f)serennial 4.16+0.65 0.4+0.02° 1.1+0.04P 0.5+0.04¢
a c b
Canop;;;;[) annual 2.840.12 0.4+0.05 3.76+0.06 0.43+0 06¢
A a b a
Canopy]%frgerenmal 11.86+0.72 6.33+0.15 12.56+0.52 433+0.17°
Canopy of shrub 12.76+0522 0.53+0.04¢ 1.6+0.05° 2.36+031°
RO W 2 (a2 S s wa5Gs SaSeslwl
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Table5- Biomass (kg/hectare)during the years of statistics in the studied sites

Site/year

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 3182 176.1 162.1 1495 947 83.5 72.6 195.1 190 183.8

Biomasssof ;0. 437 255 339 431 274 218 159 119 243 303 187

annual grass

Biomasss of 456 419 396 @ 224 14.1 89 123 88 6.9 26.1 229 197
perennial grass

Biomasssof 05 559 238 368 321 286 135 99 8.9 157 131 116

annual forb

Biomasssof 5,5 g59 827 563 509 469 299 249 205 356 407 343
perennial forb

B'Osmhfjff of 1508 1387 1419 342 259 342 251 213 183 992 926 837

ol sel £ U 2 2 ZhS) alsn 23565 eSiloe amslie s
Joaz 53 (s p 250 Sl o o) p b S8 4
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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+51.8° 83.6+11.5¢ 162.7+45.5° 189.6+49.5°
+ b + c + a
_ 28.9+9.6 16.6+6.5 34.6x17.5 24.7410.10
Biomasss of annual grass
42.36+12.4° 9.4%2.4¢ 15,1451k
Biomasss of perennial grass 23.1+6.2°
+ a + b + a
_ 26.1+4.5 10.8+3.5 32.4+10.5 13.445.5b
Biomasss of annual forb
+ a + d + b
_ _ 86.8+13.1 25.1+7.2 51.36+9.3 37 148.4¢
Biomasss of perennial forb
143.9+21.52 21.7+6.3¢ 29.24+7.1°
91.36+15.9°

Biomasss of shrub

ol o0 als S8 a4 (LS s slow) (,S\JE u,.i;h.a dos o C.L.,

Ol ¥ dsda 5o (s 2050 sl Do sy,

A:JLL.&:J‘,An:).).:uJb(JtshJJb‘w)é‘joﬁgﬁwm@u—v‘.}j&

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£1302 4700+90° 9800+200°

. . 5200+100°

density of perennial grass

34600+300° 6400+80¢ 14600+140°

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

23800+420 5200+70 5400+100 1810042207

density of shrub

alllas 3,50 ble s sl S sl s g0 Sbpasls (ke aslis — A Jsin

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+0.62 0.98+0.16° 1.12+0. 7%

N 1.23+0.81°

diversity

Margalef richness 1.56+0.63% 0.81+0.11°¢ 0.97+0.26b 1.1+0.63°
Menhenic richness 0.61+0.072 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°




ONY Yoooles Yo uls o) QLL;)C}A Olddss e 4,28

6““3‘; sl & s el ¢l , J«fv\vﬁ Al C’L’
e N [ N PR S S P G W

w\ a:)‘,:'-r,.&.z Lf‘b‘)| 9 J‘}\ )‘.)w
Cawn2s ) S B Sarzs 2l L Ls el
GO IRV B B PR PO TYA CORS WY & é‘f 2 b Soli b basls Ll oS s

anllas 350 scule 53 (586 Llen Ao elul @0 Curd s oSl Slolael -4 Jsux

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 14/3  12/3 11/3 10/3  12/3 12/3 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
Plantcomposition factor ., 40 44 s s o5 w5 U5 U5 U5 15 15
and age reng/class
Factor of structure and
freshness of plants
(health and strength of 5/3 5/3 5/3 2/4 1/4 1/4 2/4 214 1/4 3/4 214 2/4
plant)/class
Total points 31 31 31 18 16 13 20 19 16 22 20 20
Final rangeland (average) (very weak) (very weak) (weak)
condition
trend Fixed negative negative Fixed
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Rey Benayas et al., {Romermann et al., 2005)
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Boissiera Bromus tectorum ssle JLSK oLlS
Heteranthelium Bromus danthoniae squarrosa
Alyssum  asle s> e o8 0 5 piliferum
Turgenia , Carthamus oxyacantha Jlinifolium
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Astragalus Astragalus rhodosemius ..l

Acanthophyllum microcephalum , chrysostachys
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