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June 25,2023 irrigation methods on water productivity of rice (Binam Variety), an experiment

was carried out with eight treatments and three replications in Babolsar city of
Mazandaran province in 2020. The treatments were regulated deficit irrigation
and partial root zone drying in soil drought stresses of 10, 30 and 60 kPa (RDl 1o,
RDls0, RDlgo, PRD1o, PRD3g and PRDeo) and full irrigation with drip tape and

KeyV\_/ords: ) flood irrigation systems (control). Soil water deficit was measured by a
Partial root zone drying, | tensiometer. In this experiment, traits including yield, water consumption, and
Physical water | plant shoot dry weight, root weight density, root length, physical water

productivity, Root dry | productivity, net profit efficiency per unit volume of water, irrigation and rainfall
weight, Tape Irrigation, ' water efficiency and evapotranspiration efficiency were investigated. According
Tensiometer to the results, the highest and lowest physical water productivity was
corresponded for PRDgo and flood irrigation treatments, respectively (1.39 and
0.59 kg / m®). PRD treatments at similar stresses compared to RDI treatments had
higher rough rice yield and higher physical and economic productivity despite of
lower water consumption. PRDgo treatment increased the physical productivity of
water by 135.6% and decreased the water consumption by 76.3%.

1.  Introduction
Due to the increasing population and, consequently, increasing the need for food supply, management

and planning for the optimal use of available water, especially in the agricultural sector, as a major
consumer of water resources, seems necessary (llkaee et al., 2016). Improving water productivity is one
of the important factors for the development of water resources and increasing the amount of
agricultural production and, consequently, improving the level of human well-being (Baghitabar
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Firuzjaii et al., 2018). Water shortage in the country and low irrigation efficiency have led us to use
methods for irrigation of rice that have higher irrigation efficiency. (Sedaghat et al., 2013). Deficit
irrigation is an optimal method for agricultural production in times of water shortage crisis. (Ilkaee et
al., 2016). The importance of rice production as a strategic and vital product in the world and Iran and
the high amount of irrigation water consumption of this plant has caused researchers and farmers around
the world, including Iran, to use different irrigation management methods for optimal use of water
resources and Improves water productivity. Therefore, the purpose of this study is to investigate the
methods of regulated deficit irrigation and partial root zone drying to improve water productivity and
some agronomic traits of rice plants under the influence of soil drought stress.

2. Materials and Methods

In order to investigate the effects of deficit irrigation methods on water productivity of rice plant (Binam
Variety), an experiment was carried out in a field with dimensions of 11 x 17 m in Mazandaran province
and Babolsar city in 2020 and in the form of randomized complete blocks with eight treatments and three
replications. Treatments include regulated deficit irrigation and partial root zone drying at soil water deficit
of 10, 30 and 60 kPa (RDI10, RD130, RDI60, PRD10, PRD30 and PRD60) and full irrigation with drip tape
and flood irrigation (control treatment). Tensiometer was used to measure drought stress and determine
irrigation time. Planting intervals were 15*30 cm. In this study, shoot dry weight, root length and root weight
density (RWD) at flowering stage (August 4), rough rice yield, water consumption, physical water
productivity (crop per drop, CPD), Net profit efficiency per unit volume of water (net benefit per drop,
NBPD), irrigation and rainfall water efficiency and evapotranspiration efficiency were measured and
investigated after harvest.

3. Results
Flood irrigation (FI) treatment with a grain yield of 6442 kg/ha had the highest yield while it was placed

in a different class from other treatments. The lowest yield was obtained for the RDI60 treatment with
a value of 2998 kg/ha, and it was significantly different from other treatments, and compared to flood
irrigation, there was a 53.46% decrease in yield in this treatment. Deficit irrigation had a significant
effect on the amount of water consumed by rice plants. The flood irrigation treatment with 10886 cubic
meters per hectare was the most consuming treatment, which is within the normal range of water
consumption in the region and had a significant difference with other treatments. The lowest amount of
water consumption was obtained for the PRD60 treatment (2556 cubic meters per hectare), which saved
76.33% of water consumption and was placed in the same class as the RDI60 treatment. The highest
water productivity was related to the PRD60 treatment (1.39 kg/m3) and it was significantly different
from other treatments. FID, RDI10, and PRD10 treatments were statistically placed in the same class.
The lowest water productivity was observed for the FI treatment (0.59 kg/m3), which was in the same
class as the FID treatment and caused a 57.5% decrease in productivity compared to the PRD60
treatment.

4.  Discussion and Conclusion
According to the results, drought stress has caused a significant difference in these research parameters.

RDI60 treatment had the lowest rough rice yield (2998 kg / ha) and was significantly different from
other treatments and compared to flood irrigation, 53.46% reduction in paddy yield was observed in
this treatment. The highest water saving was achieved in PRD60 treatment (2556 m3/ha) which resulted
in 76.33% water saving. The highest and lowest water productivity based on yield were corresponded
to PRD60 and FI treatments (1.39 and 0.59 kg / m3), respectively. According to the results, by applying
deficit irrigation management, water productivity was increased.
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Investigation of the Effect of Deficit Irrigation Methods on Water
Productivity Indices and Some Agronomic Traits of Rice Plant
(Binam Variety)

Reza Firozpour?, Ali Shahnazari®*, Mostafa Yousefian® and Ali Akbarzadeh*

Abstract

One of the most important goals of irrigation planning and management methods, considering the water
crisis in recent years, is to increase water productivity for various plants, including rice. To investigate
the effects of deficit irrigation methods on water productivity of rice (Binam Variety), an experiment
was carried out with eight treatments and three replications in Babolsar city of Mazandaran province in
2020. The treatments were regulated deficit irrigation and partial root zone drying in soil drought stresses
of 10, 30 and 60 kPa (RD|10, RD|3o, RD|60, PRDlo, PRD3g and PRDeo) and full irrigation with dl’lp tape
and flood irrigation systems (control). Soil water deficit was measured by a tensiometer. In this
experiment, traits including yield, water consumption, and plant shoot dry weight, root weight density,
root length, physical water productivity, net profit efficiency per unit volume of water, irrigation and
rainfall water efficiency and evapotranspiration efficiency were investigated. According to the results,
the highest and lowest physical water productivity was corresponded for PRDg and flood irrigation
treatments, respectively (1.39 and 0.59 kg / m3). PRD treatments at similar stresses compared to RDI
treatments had higher rough rice yield and higher physical and economic productivity despite of lower
water consumption. PRDeo treatment increased the physical productivity of water by 135.6% and
decreased the water consumption by 76.3%.

Keywords: Partial root zone drying, Physical water productivity, Root dry weight, Tape
Irrigation, Tensiometer
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