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Abstract

Railway construction is one of the important activities in the development of any country. Railway
construction operations can have an impact on the environment around the railway. This study investigated
the effects of Yazd- Eghlid railway construction on some vegetation and soil characteristics of Hammada
salicornica and Zygophylum atripkroides types located in the rangelands of Kalmand- Bahadoran protected
area and in order to evaluate the vegetation and soil variables in the case types. The study used systematic
random sampling method. Finally, the data obtained from vegetation measurements and soil-related
experiments were analyzed using analysis of variance and Duncan's test using SPSS software. The results
showed that in Rams type, construction of railway caused a significant increase in density of forb vegetative
form, percentage of shrub vegetative form in distance of 0- 250 meters of railway and production of bush-
tree vegetative form. at a distance of 250-500 m railway, and construction of railway on the soil parameters
of this area caused a significant increase in electrical conductivity, lime percentage and potassium in the
distance of 250- 500 meters of railway and reduction percentage of organic matter and percentage of
nitrogen in the distance of 0- 250 meters of railway And an increase in the percentage of clay in the distance
of 250- 500 m of the railway. The effect of railway construction on vegetation in the Gheich type caused a
significant increase in the density of forb vegetative form And the total density at a distance of 0- 250 m
from the railway, the construction of railway on the soil parameters of this area caused a significant increase
moisture content at a distance of 0- 250 m and a significant decrease in the percentage of lime in the same
distance.
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Introduction

Road construction, including railway construction, is one of the most important activities in the development
of any country and due to its infrastructure role has a great impact on economic growth and rangelands due
to ecosystem services. Diverse and important have a significant role in the sustainable development of
ecosystems that without taking into account environmental considerations during the construction process of
the railway project cannot protect the environment, various linear projects, including the construction of
railways Different ecosystems can have negative effects on the environment around the railway, which due
to the importance of Kalmand-Bahadoran region and its pastures as a protected ecosystem, vital and
considering that the railway lines from In this study, the effects of the construction of the Yazd-Eghlid
railway on some vegetation and soil characteristics of the species Ramads (Hammada salicornica) and
shrubs (Zygophylum atripkroides) located in The rangelands of Kalmand-Bahadoran protected area have
been studied.

Methodology

The study area is located at 30 and 105 km southeast of Yazd in the margin of Yazd-Kerman road at 31° 20'
north latitude and 54° 20" east longitude. The minimum and maximum heights are 1428 and 2302 meters
above sea level, respectively. The soil in the study area is predominantly composed of sand and loam. The
average annual temperature is 19.4°C and the average annual precipitation is 100 mm. there are different
plant types in the study area. The species with the most canopy cover percentages in Hammada salicornica
type are Dendrostellaria lessertii, Salsola arbuscula, Cousinia deserti and Cornulaca monacantha; the
species with the most frequency in Zygophyllum atripkroides type are Euphorbia helioscopia, Ephedra
distachya, Pteropyrum aucheri and Scrophularia deserti.
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Figure 1: the position of study area (Kalmand-Bahadoran)

In order to evaluate the variables of vegetation and soil in the studied types, random-systematic sampling
method was used at different distances by rail 0- 250 meters, 250- 500 meters and 500- 1000 meters and
Production parameters, density and percentage of vegetation and litter in different vegetative forms in
deciduous and scissor types were sampled using 100 m long transects and 25 m2 plots, as well as soil
physical and chemical parameters. Moisture, soil texture, bulk density, lime, organic matter, pH, electrical
conductivity and elements of nitrogen, phosphorus and potassium were measured using soil samples taken
from a soil depth of 30 cm. The results of vegetation measurement and soil experiments were analyzed using
analysis of variance and Duncan's test using SPSS software.

Results and Discussion

The results showed that the effect of railway construction in Hammada salicornica type caused a significant
increase in the density of herbaceous vegetative form (0.6), the percentage of shrub canopy cover percentage
(4.68%) in the distance of 0-250 meters of the road as well as increase in significance Production of shrubs
vegetative form (11.60 g) at a distance of 250-500 m from the railway (P <0.05). One of the reason for
increasing shrubs canopy cover percentage at the distance of 0-250 m from the railway can be the presence
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of several resistance species like Cousinia sp. and Cornulaca sp. which are non-palatable and invasive and
are resistant to erosion and soil destruction. These results are consistent to other studies findings such as
Hosseinzadeh et al. (2007) and Dinarvand et al. (2015). Decreasing shrubs canopy cover percentage and
increasing forbs at the distance of 500- 1000 m from the railway can be due to nearing to the village and
livestock grazing from these species which is consistent to the results of Hossein Jafari et al. (2014) and
Arjmand et al. (2015) studies. A significant reduction in bush-tree production near the railway can be due to
the railway construction and removing vegetation cover during establishment process and machinery
movement around the railway which is consistent with Pereira et al. (2015) and Kang et al. (2016).
Construction of railway on soil parameters of this type causes a significant increase in electrical conductivity
(3.55 ds / m), lime content (26.25%) and potassium (1.75 ppm) at a distance of 250-500 meters of road.
Tajamolian et al. (2019) stated that species is a salt tolerant plant and grows in the soils with high amounts of
potassium and lime; so these results can be reasonable. Iron and a significant reduction in the percentage of
organic matter (0.20%) and the percentage of nitrogen (0.01%) in the distance of 250-200 meters of the
railway (P <0.01); decreasing the amount of organic matter near the railway can be because of water
movement resulting from the railway slope, leaching and soil movement due to constructing the railway
(Najafi Ghairi et al., 2018). The reason for increasing organic matter at 500-1000 meters of railway can be
due to indirect returning of organic matters following wildlife grazing and livestock grazing in specific
seasons in a year (Najafi Ghairi et al., 2018). There was also a significant increase in the percentage of clay
(6%0) at the distance of 250-500 meters of railway (P <0.05). The effect of railway construction on vegetation
in the Zygophyllum atripkroides type caused a significant increase in the density of herbaceous vegetative
form (0.66) and total density (1.46) at a distance of 0-250 meters from the railway (P <0.05). The reason can
be due to water movement resulting from the railway slope, leaching and soil movement due to constructing
the railway which create a suitable environment for opportunist forb species. Wis Karmi et al. (2019) also
emphasized the same reason in their study. The effect of railway construction on soil parameters of this type
also caused a significant increase (P <0.05) in moisture content (33.79%) at a distance of 0-250 m and a
significant decrease (P <0.01) in Lime (12%) became in the same distance. Increasing moisture near the
railway seems to be reasonable because of water movement resulting from the railway slope and reducing
lime can be also due to soil movement following the railway construction. These findings are consistent with
Wis Karmi et al. (2019) study results.

Conclusion

According to the results, it can be concluded that the construction of the railway can increase the herbaceous
and opportunistic plant species in some areas of the railway and also cause the loss of vegetation in some
areas. It is a threat to the biodiversity of rangeland vegetation and also the loss of vegetation during the
construction process on the one hand and excavation resulting from railway construction operations on the
other hand can cause water erosion. It can cause displacement and leaching of soil, and thus reduce soil
nutrients and reduce soil fertility, and it should be noted that soil displacement and tampering, resulting from
excavation processes and Excavation for the construction of railways can also cause the destruction of soil
structure, which can have a significant impact on the growth and establishment of plants in the region. In
similar projects with this study, these results were achieved. Currently, due to the fragility and vulnerability
of the arid and semi-arid ecosystem of the protected area, the importance of protection in these areas doubles
and it should be considered before implementing any transportation project, the area under construction and
the existing ecosystems in Analyzed it by a specialist and selected the most suitable option that has less risk
to the environment. Now, to compensate for these effects, vegetation restoration programs using plants
related to the climate of the region and improvement should be the quality of pasture soil in the destroyed
areas resulting from the construction of the railway should be examined and monitored.
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