[ Downloaded from jircsa.ir on 2026-05-27 ]

[ DOR: 20.1001.1.24235970.1402.11.3.2.2 ]

A\
>

The effect of rainwater harvesting systems in increasing vegetation cover
(Case study: Khajeh research station, East Azerbaijan province)

Reza Hassanpour™' ©, Mohammad Ebrahim Sadeghzadeh Reyhan” @, Khadijeh Seifzadeh® ©, Ali Lotfollahi Markid * ®
1. Postdoctoral Researcher, Department of Water Engineering, Faculty of Agriculture, University of Tabriz, Tabriz,
Iran, E-mail: reza.hassanp@gmail.com
2. Researcher, Agricultural and Natural Resources Research and Education Centre of East Azarbaijan, Agricultural
Research, Education and Extension Organization, Tabriz, Iran, E-mail: mebsadeghzadeh@yahoo.com
3. M.Sc. Graduate, Department of Soil Science and Engineering, University of Tabriz, Tabriz, Iran, E-mail:

ayda.seif1993@gmail.com

4, Expert, Soil Science Laboratory, University of Tabriz, Tabriz, Iran, E-mail: lotfollahimarkid@gmail.com

ARTICLE INFO

ABSTRACT

Avrticle type:
Research Paper

Avrticle history

Received: 15 January 2023
Revised: 25 June 2023

Accepted: 26 June 2023

Published online: 06 October 2023

Keywords:

Contour furrow, Microcatchment,
Rainwater harvesting, Vegetation
cover

During the last few decades, the ecosystem of natural areas has suffered as a result
of improper exploitation of water and soil resources. To revive and develop
renewable natural resources, it seems important to analyze and optimize rainfall
storage systems and provide integrated techniques. Rainwater harvesting, in
conjunction with plant species cultivation, is critical in the restoration and
improvement of rangeland, particularly in dry areas. The present research was
conducted with the aim of investigating the effect of rainwater harvesting methods
(contour furrow and microcatchment) on increasing the percentage of vegetation
cover in the Khajeh research station in East Azerbaijan province. To accomplish
this, two methods of rainwater harvesting system, contour furrow and
microcatchment, were established in the form of a randomized complete block
design with three repetitions, in a land with a slope of 2-6%. After preparing the
plots, Agropyron elongtum was planted in the form of seeding. Vegetation cover
percentage was measured from the second year of planting for three years. A linear
transect was used to determine vegetation cover percentage. The results showed that
the microcatchment treatment significantly increased vegetation cover compared to
the control. So that with the construction of the microcatchment, the vegetation
cover increased about 183% (three times) compared to the control. In the case of
contour furrow treatment, an increase of about 53% was observed compared to the
control treatment. The microcatchment method performed better than the contour
furrow, so that it increased the vegetation cover by about 85%. Therefore it seems
the microcatchment is the best rainwater harvesting system in terms of increasing
vegetation cover in the study area.
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EXTENDED ABSTRACT

Introduction: During the last few decades, the ecosystem of natural areas has suffered as a result of improper
exploitation of water and soil resources. In order to revive and develop renewable natural resources, it seems
important to analyze and optimize rainfall storage systems and provide integrated techniques. Rainwater
harvesting, in conjunction with plant species cultivation, is critical in the restoration and improvement of
rangeland, particularly in dry areas. These methods increase the vegetation cover and prevent soil erosion.
Rainwater harvesting systems have been established in some regions, and their efficiency has been studied from
many perspectives. However, in order to make more informed conclusions, further research must be conducted
in various geographical locations with varying climatic, soil, and vegetation characteristics. As a result, the
current study sought to investigate the influence of rainwater catchment systems (contour furrow and
microcatchment) on improving vegetation density in the Khaja region of East Azarbaijan province.

Metodology: The present research was conducted with the aim of investigating the effect of rainwater
harvesting methods (contour furrow and microcatchment) on increasing the percentage of vegetation cover in
the Khajeh research station in East Azerbaijan province. In order to accomplish this, two methods of rainwater
harvesting system, contour furrow and microcatchment, were established in the form of a randomized complete
block design with three repetitions, in a land with a slope of 2-6%. To accomplish this, 9 plots with dimensions
of 20 x 40 meters were established and spaced 3 meters apart, and then embankments with a height of 40 cm
were built around them. A tractor dug a 20-25 cm depth and a distance of 5-6 meters on the horizontal lines to
build the Contour Faro. To establish a microcatchment, holes were drilled with lengths and widths of 50 and 30
cm, respectively, and depths of 25-30 cm, with 80 cm spacing between each hole. After preparing the plots,
Agropyron elongtum was planted in the form of seeding. Vegetation cover percentage was measured from the
second year of planting for three years. A linear transect was used to determine vegetation cover percentage.
Results and Discussion: The results showed that the microcatchment treatment significantly increased
vegetation cover compared to the control. So that with the construction of the microcatchment, the vegetation
cover increased about 183% (three times) compared to the control. In the case of contour furrow treatment, an
increase of about 53% was observed compared to the control treatment. The microcatchment method performed
better than the contour furrow, so that it increased the vegetation cover by about 85%. Given the dimensions of
contour furrow and microcatchment, the permeable surface of water in microcatchment is greater than that of
contour furrow. This is most likely why microcatchment outperforms contour furrow in terms of increasing the
percentage of vegetation. Other potential components, such as improved soil structure due to increased activity
of macro- and microorganisms in the pits, should, of course, be considered. More water is gathered in this
scenario, and water retention in the soil rises. The collected water provides some of the moisture essential for
plant growth, increasing vegetation cover.

Conclusion: Therefore it seems the microcatchment is the best rainwater harvesting system in terms of
increasing vegetation cover in the study area. In areas characterized by rangeland or other rainfed regions where
the maintenance and enhancement of vegetation cover is crucial, the implementation of water catchment
surfaces like microcatchments, coupled with treatments such as the application of superabsorbents to augment
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humidity levels, is recommended. In areas similar to the Khajeh region, which is characterized by marl
formations and semi-heavy to heavy soil texture based on geological considerations, the application of a layer of
sand onto the soil is advocated as a means of preventing the formation of surface crust, thereby retaining soil
moisture and promoting plant growth.
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Table 1- The amounts of precipitation and temperature in Tabriz synoptic station, the nearest station to the study
area (Sadeghzadeh Reyhan, 2021)

2015-2018  April  May June July August September October November December January February March  Annual

Mean

precipitation 42 473 154 6.3 35 5 135 30.7 19.4 16.3 25.2 24.7 249.3
(mm)
Mean
temperature  10.8 16 22 26.5 28 24 175 10 3 -04 11 6 13.7
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Table 2- Some properties of studied soil (Sadeghzadeh Reyhan, 2021)

Textural Saturation EC of saturated paste ~ pH of saturated Total neutralizing Soil
class moisture (%) extract (dS/m) paste extract value (%) order
Clay loam 43.25 3.72 7.8 23.87 Aridisol
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Figure 2- The microcatchment treatment before the planting of Agropyron elongatum
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Figure 4- The status of control treatment after planting of Agropyron elongatum
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Figure 5- The contour furrow treatment after planting of Agropyron elongatum
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Figure 3- Analysis of variance of different rainwater catchment systems impact on vegetation cover

Source of variation Degrees of freedom Mean squares
Rainwater catchment 2 1305 67
systems
Repeat 3 1.02*
Experimental error 6 3.52

*and ** Signiant at 5 and 1% probability levels, respectively
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Figure 6- The percentage of vegetation cover in different rainwater catchment systems in 2016-2018
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