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Methods: This research was carried out in the research farm of Seed
and Plant Improvement Institute in Karaj in Alborz province for two
years in 2019 and 2020. A split-plot experiment in a randomized
complete block design with three replications was conducted. Three
legume species was used including cowpea, mung bean, and guar.
Three irrigation treatments used including normal, medium and
severe stress 60, 100, 140 mm evaporation, respectively, from the
evaporation pan level of class A in the main plots, and three legume
species in the main subplots. In this study, forage production return
was done using profitability indices and productivity was measured
using physical and economic productivity indices.

Findings: The results showed that the increase in average net
income of cowpea forage production under normal irrigation to
medium stress and Severe stress was estimated 48.5 and 55.1
percent and this increase in mung bean was 3.1 and 39 percent,
respectively. Increase in average economic productivity of water in
cowpea forage production under Severe stress condition to medium
stress and normal irrigation was estimated 16.5 and 45.1 percent,
respectively. Increase in average economic productivity of water in
mung bean forage production under Severe stress condition to
medium stress and normal irrigation was estimated 8.8 and 51.8
percent, respectively.
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Economic productivity of water and profitability of fodder production of cowpea, mung bean and guar under

Extended Abstract

Introduction

One of the strategic to solve the fodder
shortage in the country is to use annual
summer forage legumes under suitable
irrigation system. Legumes are an important
rich source of protein in human and animal
nutrition.

Materials and Methods

This research was carried out in the research
farm of Seed and Plant Improvement
Institute in Karaj in Alborz province for two
years in 2019 and 2020. A split-plot
experiment in a randomized complete block
design with three replications was
conducted. Three legume species was used
including cowpea (Mashhad cultivar), mung
bean (Parto cultivar), and guar (local
cultivar of Sistan). Three irrigation
treatments used including irrigation normal
(60 mm evaporation), medium stress (100
mm evaporation) and severe stress (140 mm
evaporation) from the evaporation pan level
of class A in the main plots, and three legume
species in the main subplots. The plant
species were cultivated in six rows with a
length of six meters and a row distance of
50cm in early June. The seed planting depth
was about two cm and the distance between
the plants on the row was five cm.
Harvesting was done at the time of 50%
flowering and early pod formation.
Irrigation was done drip irrigation system
using type tapes. Different irrigation
treatments were applied from the stage of
plant establishment and the amount of water
consumed was determined using the
contour placed at the beginning of the main
plot. To determine the irrigation time, the
number of daily leakages is known and to
determine the volume of water used in each
irrigation, soil sampling was done before
irrigation to the depth of root development,
and the weight percentage of soil moisture
was determined. In this study, forage
production return was done using

profitability indices and productivity was
measured using physical and economic
productivity indices.

Findings

The results showed that the increase in
average net income of cowpea forage
production under normal irrigation to
medium stress and Severe stress was
estimated 48.5 and 55.1 percent and this
increase in mung bean was 3.1 and 39
percent, respectively. Increase in average
net income of guar forage production was
negative. Increase in average economic
productivity of water in cowpea forage
production under Severe stress condition to
medium stress and normal irrigation was
estimated 16.5 and 45.1 percent,
respectively. Increase in average economic
productivity of water in mung bean forage
production under Severe stress condition to
medium stress and normal irrigation was
estimated 8.8 and 51.8 percent, respectively.
Increase in average economic productivity of
water in guar forage production under
medium stress condition to severe stress
and normal irrigation was estimated 7.7 and
44 .8 percent, respectively.

Discussion

According to the results, the average yield
and net income of cowpea production under
normal irrigation was estimated 25855
kg/ha and 62.5 million Iranian rials,
respectively and was been the highest. Of
course, the highest physical and economic
productivity of water was related to the
treatment of cowpea fodder under severe
irrigation stress.

Conclusion

According to the results, the average yield
and net income of cowpea production under
normal irrigation was estimated 25855
kg/ha and 62.5 million Iranian rials,
respectively and was been the highest. Of
course, the highest physical and economic
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productivity of water was related to the
treatment of cowpea fodder under severe
irrigation stress.
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Table 2. Comparison of the average interaction effect of different legumes at different stress levels
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Table 3. The production cost of wet fodder of the experiment crops under irrigation levels of different unit: million

rials/ha
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Table 4. The yield of wet fodder of the experiment crops in different treatments  unit: kg/ha
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Table 5. Gross income of wet fodder of the experiment crops in different treatments unit: million rials/ha
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Table 6. The average profitability of wet fodder of the experiment crops in different treatments unit: million rials/ha
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Figure 1. The average of net income in fodder legumes under stress
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Figure 2. The average of economic productivity in fodder legumes under different stress
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