Profitability Analysis of Grain Maize Cultivation Under Saline Water and
Deficit Irrigation in a Tape Drip Irrigation System in Fars Province

Abstract

In order to evaluate the economic feasibility of growing grain maize under conditions of deficit irrigation and irrigation water salinity,
a research study was conducted at the research farm of the Water Engineering Department of the Faculty of Agriculture in the 2019
crop year. To conduct the research, a factorial experiment was conducted in a randomized complete block design with three replications.
Four levels of irrigation water salinity were applied, including control (0.6), 2, 3.5, and 5 dS.m%, equivalent to EC0.6, EC2, EC3.5,
and ECS5. Irrigation water treatment was applied at three water levels: FI, 0.75FI, and 0.5FI, equivalent to full irrigation, 75% full
irrigation, and 50% full irrigation. The results showed that the maximum leaf area index (5.82) and seed yield (9.53 Mg.ha) were
obtained in the full irrigation treatment with irrigation water salinity of 0.6 dS.m™. Based on the results of economic analysis, the
highest benefit-cost ratio of maize was 2.64 in full irrigation and irrigation water salinity of 0.6 dS.m™. Based esults of economic
analysis, in the full irrigation treatment and 75% full irrigation at irrigation water salinity levels of 0.6 and the benefit-cost
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Introduction

The economy of man‘eveloping c iculture, and today, agriculture is an economic activity

that plays a very impo ole g the s domestic product of each country and in ensuring the food security
i e most important abiotic stresses that affect plant growth and water
remains a major challenge in many parts of the world, especially in
developing countri n populations continue to grow. As a result, global demand for food, feed,

to excessive use of water and land resources, thereby accelerating land and

problem. High water consumption in the agricultural sector requires the adoption of various strategies to
achieve appropriate water consumption efficiency. For this purpose, the use of tape-drip irrigation is a suitable
option due to its high efficiency and low waste. Deficit irrigation is a management strategy to increase water
use efficiency in the agricultural sector. In drip irrigation, water is delivered accurately and uniformly to the
plant roots and limits changes in matric potential in the root zone, thus compensating for the reducing effect
of osmotic potential caused by irrigation with saline water and maintaining a balanced water potential for plant
growth. The use of modern irrigation systems such as drip irrigation is one of the suitable options for the use
of saline water due to the short irrigation intervals and high soil moisture retention. Maize ranks third in terms
of cultivated area among the world's crops after wheat and rice, and second in terms of yield after sugarcane.



This plant is also a rich source of oil and protein, providing between 8 and 15 % of the world's protein needs.
Among the crops that are cultivated irrigated, maize, like wheat, barley, and rice, is of strategic importance in
terms of meeting the nutritional needs of humans and livestock, and can be a suitable subject for research in
issues related to irrigation water salinity. Considering the importance of maize grain cultivation in the country
and its uses in the production of edible liquid oil, livestock and poultry feeding, and industrial uses, and
considering the challenges in the country and the region regarding water resource limitations, this study aimed
to evaluate the economic profitibility of maize grain cultivation as a plant with high economic value and
significant water consumption under deficit irrigation and irrigation water salinity using tape drip irrigation in
the Bajgah region of Fars province.

Materials and Methods

In order to investigate the economic profitability of grain maize cultiWati i vels ofrigation
water salinity and deficit irrigation, an experiment was conducted at the rese he Water Engineering
Department of the Faculty of Agriculture, Shiraz University in 2019. Th i located 16
kilometers north of Shiraz, at a longitude of 32°52" and a latitude of 32° i 1810"neters above

d complete block
design with three replications. Four levels of irrigati ini applied, including control (0.6), 2,
3.5, and 5 dS.m, equivalent to EC1, EC2, EC3, and EC4Nggi r treatment was applied at three water

levels: F1, 0.75FI, and 0.5FI, equivalent to full irrigation, 75 igation, and 50% full irrigation. The field
was irrigated using tape-drip irrigation wit| ing of 20 cm and a flow rate of 3 liters per hour per
meter of tape length. In order to investigate erent levels of irrigation water salinity and deficit

and Duncan's range compg@mison test werg use re version 9.4. In this study, with the aim of

evaluating the economic feasibjli engineering economics methods, namely net

The results showed th ing irrigation water salinity and deficit irrigation reduced the leaf area index,
plant helY i eld in maize. The main effect of irrigation water salinity showed that increasing
irrigation % i rom 0.6 to 2, 3.5, and 5 dS.m* caused a 1.4, 2.5, and 3.6 % reduction in plant height,
respectively. Wagl@sults showed that the highest economic water productivity of 0.064 USD.m 3, present value
of $1178.53, an0*enefit-cost ratio of 2.64 were achieved in full irrigation with irrigation water salinity of 0.6
dS.m. In the full irrigation and 75% full irrigation treatments, the benefit-cost ratio was 2.64 and 1.85,
respectively, at irrigation water salinity of 0.6 dS.m, and 1.32 and 1.27, respectively, at irrigation water
salinity of 2 dS.m. The economic water productivity values for full irrigation and 75% full irrigation at
irrigation water salinity of 0.6 dS/m were 0.064 and 0.044 USD.m?, respectively, and for irrigation water
salinity of 2 dS.m, they were 0.012 and 0.014 USD.m, respectively. Given that these values were positive,
these treatments are economically justified in terms of economic water productivity. Therefore, in terms of
benefit -cost ratio and economic efficiency of water, irrigation water salinity treatment of 3.5 and 5 dS.m™* in
full irrigation, 75% full irrigation, and 50% deficit irrigation treatment are not economically justified at
different levels of irrigation water salinity. According to the results of this study, under conditions of 50% full
irrigation, the benefit-cost ratio is less than one at all levels of irrigation water salinity and the economic



productivity of water is a negative number. Therefore, maize cultivation is not economically justified under
50% full irrigation in the region in question. These findings indicate the relative sensitivity of maize to water
salinity and its high-water requirement. Therefore, in conditions of shortage of available freshwater and water
shortage from the perspective of water resources management, 75% full irrigation treatment with a salinity of
2 dS.m? is economically recommended for grain maize cultivation in the study area.
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