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Article type: Objective: Reducing the volume and intensity of surface runoff in watersheds is of
Research Article great importance as one of the central issues in natural resource management,

especially watershed management and soil conservation. plant cover, with
significant effects on the hydrological cycle, is an important factor in increasing
water infiltration and reducing flooding.
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Plant cover is one of the effective factors in reducing the negative effects of surface runoff
and soil loss in watersheds. Plants play an important role in runoff control and soil protection
by strengthening soil structure, increasing permeability, and reducing water flow velocity. At
the same time, climate change and heavy rainfall have created special conditions in
watersheds that call into question the effect of plant cover on water balance components. This
study aimed to investigate these effects and identify the type of plant cover suitable for runoff
control and soil protection.

Materials and Methods

This study investigates the effect of plant cover on water balance components under heavy
rainfall conditions in the Kakhk Gonabad watershed, Khorasan Razavi Province. The
experiments were conducted using a portable non-pressure rain simulator on plots measuring
89 x 120 cm and on two slopes: low (15-25%) and high (40-55%) under artificial rainfall at
an intensity of 84 mm/h. Five types of plant cover including (bunchgrasses, forb, shrub and
Combination cover and without cover were investigated. Research data such as runoff,
rainfall volume, runoff rate and soil loss were collected and recorded using experimental plots
under the rain simulator and precise instruments such as TDR device to measure soil moisture
and hydrometric method to determine soil texture. To investigate the effects of rainfall on soil
moisture and permeability, soil moisture was measured before and after rainfall with TDR
device. Also, the produced runoff was transferred to the laboratory to determine the amount of
mud and sediment and the amount of soil loss was examined.

Results

The results of the study showed that shrub cover has the greatest effect on reducing runoff and
soil loss, so that plot number 2, with 73% shrub cover, had the lowest runoff (2.2 liters) and
soil loss (40.3 grams). Also, a significant relationship was observed between the slope of the
land and the amount of runoff and infiltration. The findings showed that plant species with a
strong root system and dense cover play a key role in reducing runoff and protecting soil. As a
result, the use of native species that are adapted to regional conditions was suggested as an
effective solution for managing natural resources and protecting watersheds.

Conclusion

Appropriate plant cover can play an effective role in reducing runoff and preserving soil
resources. The use of plant species that are adapted to regional conditions and have
characteristics such as strong roots and dense cover is recommended for water and soil
protection. Furthermore, the results indicate that as the land slope increases, the volume of
surface runoff increases significantly and water infiltration into the soil decreases. Land slope
not only accelerates surface flows, but also intensifies the effects of precipitation on the
hydrological cycle.
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