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The presence of salts in irrigation water and high evapotranspiration rate in Sistan and
Baluchestan cause the accumulation of salt in the soil and as a result increases the osmotic
force in soil. One method for crop irrigation planning is the use of Idso crop water stress index
(CWSI) and Moran water deficit index (WDI). In order to investigate the effect of irrigation
Received: Sep. 10, 2021 water salinity on CWSI and WDI and also wheat irrigation planning, an experiment was

. performed with three different irrigation water quality in Iranshahr, through the 1398-99 crop
Revised: Nov. 15, 2022 year. The experiment was performed as a randomized complete block design with 4

Article history:

Accepted: Dec. 4, 2022 replications and 3 treatments including (1) irrigation water with salinity of 0.7, (2) irrigation
. . water with salinity of 2.5 and (3) irrigation water with salinity of 5.2 dSm-1. The results
Published online: March. 21, showed that irrigation water with salinity of 0.7 and 2.5 dSm-1 have no significant difference
2023 in terms of yield and water use efficiency. However, the use of irrigation water with a salinity

of 5.2 dSm-1 caused a significant reduction in yield and water use efficiency at a 1% level.
Moreover, the salinity of irrigation water increased the upper baseline in the Idso diagram and

Keywords: the upper side of the proposed trapezoid of Moran, but it had no effect on the baseline (plant
Crop water stress index, transpiration limit under standard conditions). As a result, according to the definition of CWSI
Idso, and WDI indices, these two indices decreased by 19% and 22%, respectively compared to the
Irrigation frequency, control treatment. The average optimal CWSI and WDI in the first (non-saline) treatment were
Satellite imagery, 0.39 and 0.38, respectively, and they were 0.33 and 0.32 in the very saline treatment,
Water deficit index respectively. This showed a decreasing trend of irrigation frequency with increasing salinity

of irrigation water.
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Investigating the effect of irrigation water salinity on wheat irrigation
scheduling using CWSI and WDI indices (Case study of Iranshahr)

Extended Abstract

Introduction

Wheat irrigation planning in Sistan and Baluchistan province is of particular importance, firstly because
of its large cultivated area and secondly because of the variety of irrigation water quality. With wheat irrigation
planning, it becomes possible to estimate water consumption, manage water allocation and improve its
productivity. It is possible to determine the irrigation time using three methods: soil and climate Indices, water
balance and plant indices. Using the plant index is more accurate and faster than the other two methods due to
the direct use of the plant itself. Using the surface temperature of the vegetation is the most efficient method
to know the water stress of the crop. One of the reliable indicators based on the plant stress is the idso's Crop
Water Stress Index (CWSI). Moran et al. also presented the Water Deficit Index (WDI) for non-dense
vegetation conditions, in which the surface temperature of the soil and plant are measured simultaneously. The
ineffectiveness of CWSI in irrigation planning of crops with no full vegetation cover, as well as being time-
consuming and espensive compared to WDI on one hand and the salinity of the irrigation water in the region
on the other hand caused that in this research, while examining the changes of the upper and lower baselines
in the idso and Moran diagrams, the CWSI and WDI indices are investigated under saline irrigation water. It
seems that by determining the optimal CWSI and WDI indices in the months of February, March and April,
(months with full vegetation), an effective step can be taken in determining the optimal irrigation time for
wheat in Iranshahr region.

Materials and Methods

In order to investigate the effect of irrigation water salinity on the upper and lower baselines in the ldso
and Moran diagram as well as the index (CWSI) and (WDI), an experiment in a randomized complete block
design was caried out with three irrigation treatments including (1) irrigation with water of EC= 0.7 dS/m
(control treatment), (2) irrigation with water of EC= 2.5 dS/m and (3) irrigation with water of EC=5.2 dS/m
in 4 replications in the fields of Iranshahr Agricultural and Natural Resources Research Center and nearby
lands with an area of at least 2 ha for each treatment. To draw the idso diagram and calculate the CWSI, field
observations such as vegetation temperature (Tc¢) was measurd using an infrared thermometer, air temperature
(Ta) using a conventional thermometer, and relative humidity (RH) using a facial wet and dry thermometer.
To draw Moran's trapezoid diagram and calculate WDI, Normalized Difference Vegetation Index (NDVI) and
Vegetation Temperature (Tc) according to the instructions from different parts of the field (each treatment)
were obtained from the NDVI and Tc maps through Landsat 8 satellite images. At the end of the experiment,
while examining the effect of irrigation water salinity on the upper and lower baselines in the Idso and Moran
diagrams, the optimal values of CWSI and WDI indices in the control treatment were calculated and the basis
for evaluating CWSI and WDI for treatments (2) and (3) was placed.

Results and Discussion

The results of the analysis of variance showed that the difference in the salinity of the irrigation water of
the second treatment (EC= 2.5 dS/m) compared to the control was not enough to create a significant difference
in the performance and efficiency of water consumption. However, the third treatment (EC=5.2 dS/m) created
a significant difference at the level of 1% in the performance and efficiency of water consumption. These
results showed that the amount of water absorption by the roots in treatment irrigated with more salty water
(5.2 dS/m) is lower than the control treatment and more water must be consumed to achieve the equivalent
performance of the control treatment. In other words, the frequency of irrigation in this treatment should be
less than the frequency of irrigation in control. The results showed that the values of CWSI and WDI in March
were lower than in February and April, and in this month the irrigation treatment with salinity of 2.5 dS/m had
the lowest value. With the decrease of these two indicators, it can be concluded that evapotranspiration has
increased. Therefore, it can be said that in Iranshahr region, wheat had the most evapotranspiration in March.
Comparison of CWSI and WDI in two salinity treatments with control using the coefficient of determination,
root mean square error, mean absolute error and mean bias error showed that there is a close relationship
between salinity and CWSI and WDI indices.
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Conclusion
The results of this research showed that firstly, there is a high correlation between CWSI and WDI, which

shows the possibility of using remote sensing technique in crop irrigation planning. Second, in the conditions
of using saline water, it is possible to determine the irrigation time of wheat by using CWSI and WDI indices.
On the other hand, any type of stress, including water and salinity stresses, has an effect on the upper baseline
of the 1dso and Moran diagrams, but not on the lower baselines.

Keywords: Crop water stress index, Idso, Irrigation frequency, Satellite imagery, Water deficit index



