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Objective: This study aimed to accurately estimate the water requirement of elephant
grass (Pennisetum purpureum Schumach.) and determine its crop coefficients at different
growth stages over two agricultural years (2021 and 2022) using lysimetric condition
under field condition.

Method: Nine drainage lysimeters were used to measure actual evapotranspiration (ETc).
Reference crop evapotranspiration (ETo) was calculated using the Penman-Monteith
equation and meteorological data. Crop coefficients (Kc) were determined at four
different growth stages: initial, development, mid-season, and late-season.

Results:The results showed that the two-year average for reference crop
evapotranspiration and actual evapotranspiration during the growing season were 1092.08
mm and 1435.57 mm, respectively. The crop coefficient was calculated as the ratio of
actual evapotranspiration to reference evapotranspiration throughout the growth period.
The average single crop coefficients for the different growth stages were 0.91, 1.23, 1.54,
and 1.05 for the initial, development, mid-season and late-season stages, respectively. The
estimation of crop coefficients revealed that the highest Kc value occurred during the
mid-season stage, while the lowest values were recorded during the initial and late-season

stages.

Conclusions: This information can be utilized for irrigation planning and optimizing
water management for elephant grass cultivation. The findings of this study assist farmers
and water resources managers in adjusting irrigation patterns, reducing water
consumption, and enhancing water use efficiency.
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Introduction

Optimal water resources management is one of the major challenges in arid and semi-arid
regions. Given that more than 90% of renewable water resources in Iran are consumed in the
agricultural sector, low irrigation efficiency has led to significant water loss. Elephant grass
(Pennisetum purpureum Schumach.), as a valuable forage crop, plays a crucial role in providing
livestock feed and enhancing agricultural productivity. However, sufficient information on its
water requirements and crop coefficients in Iran and globally is not available. The objective of
this study is to estimate the water requirement and crop coefficients of elephant grass under
lysimetric conditions over two agricultural years (2021 and 2022). This study aims to accurately
estimate the evapotranspiration of elephant grass and determine its crop coefficients at different
growth stages. The findings of this research can contribute to irrigation planning, optimizing
water consumption, and improving forage yield.

Method

The experiments were conducted at the Lysimetric Research Station of the Faculty of
Agriculture and Natural Resources, Razi University, Kermanshah. A total of 9 drainage
lysimeters with a diameter of 1.2 meters and a depth of 1.4 meters were used to measure actual
evapotranspiration (ETc) and determine crop coefficients (Kc). Reference evapotranspiration
(ETo ) was calculated using the Penman-Monteith equation and meteorological data. The values
of actual evapotranspiration (ETc) were measured based on the soil water balance approach in
the lysimeters, and crop coefficients (Kc ) were determined for four different growth stages.

Results

The two-year average reference evapotranspiration (ETo) and actual evapotranspiration
(ETc) for elephant grass were 1092.08 mm and 1435.57 mm, respectively. The average single
crop coefficient (Kc) for different growth stages was as follows: Initial stage: 0.91,
Development stage: 1.23, Mid-season stage: 1.54 and Late-season stage: 1.05. The results
indicated that the Kc value peaked during the mid-season stage and was lowest during the initial
and late-season stages. Additionally, variations in reference evapotranspiration and actual
evapotranspiration throughout the growing season demonstrated that the water requirement of
elephant grass increases with leaf expansion and biomass growth.

Conclusions
The estimation of crop coefficients and water requirements of elephant grass in this study

demonstrated that precise irrigation planning and improved water resource management can
optimize water consumption. The findings of this research can be useful in designing efficient
irrigation systems and enhancing agricultural water productivity in arid and semi-arid regions.
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