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called the Crop Water Stress Index (CWSI), it was determined that this index is one
of the methods of checking the water requirement of the plant and it can be
considered as a suitable tool for irrigation management in the field. Therefore, this
research was carried out with the aim of determining the water stress index of
sugarcane in two methods of surface irrigation (CI) and subsurface drip irrigation
(SDI) at research station number one of Khuzestan Research and Training Institute
for Development of Sugarcane and Related Industries, in June 2022. The fields
included the third field culture (Ratoon 3), of the CP69-1062 variety, and were
selected with four furrows in both methods. First, the equation of upper and lower
base lines for the surface irrigation method was determined as (Tc-Ta)y=1.7 and (Tc-
Ta);=-0.09VPD+1.27, respectively. Then, using the equations of the lines based on
the surface irrigation method, the average of crop water stress index for subsurface
drip irrigation method and surface irrigation was calculated as 0.28 and 0.66,
respectively, and the equation was presented according to the irrigation scheduling
of the Sugarcane in June.

1. Introduction

Environmental stresses are one of the most effective factors limiting the performance of crops. One of the
most important environmental stresses is crop water stress or lack of water, which refers to conditions in
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which the plant's cells and tissues are not in perfect condition. Such conditions occur when there is no
proper balance between water absorption and sweating, which is usually observed in the middle of the day
due to a delay between absorption and transpiration (Boroomand Nasab et al. 2004). Measuring the water
status in the plant and using plant indicators including plant color and freshness, relative water content, leaf
water potential, plant decomposition, stomatal resistance and the temperature of the green cover of the plant
can provide a better estimate of the stress (Shahrokh nia, 2016).

One of the most effective ways to determine the water status of a plant is to use the temperature of the green
cover of the plant, which is a reliable indicator for measuring water stress (Fitzerald et al., 2006).

By using this method (using the temperature of the green cover of the plant), a practical parameter called
Crop Water Stress Index (CWSI) is determined. This index is mostly developed for use in arid and semi-
arid areas, and it is less effective in humid areas due to the fact that the temperature of the green cover is
higher than the air temperature. The numerical value of CWSI is between zero and one. Zero indicates that
the plant is not faced with water stress and has the most ideal conditions for transpiration, but the number
one indicates the maximum water stress applied to the plant and the complete stop of transpiration (Idso et
al. 1981).

2. Materials and Methods

To determine the position of the lower base line, in the surface irrigation method, the leaf temperature was
measured by an infrared thermometer from 8:00 am to 2:00 pm. At the same time, the dry air temperature
and relative humidity were obtained from the meteorological station of the Sugarcane Development
Research and Training Institute.

Using air temperature, leaf temperature and relative humidity, a regression line was drawn between the
parameters of leaf and air temperature difference and VPD. By calculating VPG and having the coefficients
a and b, from the equation of the low stress baseline, the upper stress baseline was determined.

In order to calculate CWSI in the surface irrigation method, leaf temperature was measured every hour from
11:00 AM to 3:00 PM by infrared thermometer from four directions, along with air temperature and relative
humidity. Also, in order to calculate CWSI in subsurface drip irrigation method, it is necessary to measure
leaf temperature, air temperature and relative humidity during the day (from 11:00 AM to 3:00 PM).

By having the coefficients a and b from the equation of the lower baseline and also having the upper baseline
from the surface irrigation method, and by calculating (Tc-Ta)m (the average difference in leaf and air
temperature from 11:00 AM to 3:00 PM afternoon, in degrees celsius) and calculating VPDm (average air
vapor pressure deficit from 11:00 AM to 3:00 PM, in millibars), crop water stress index was calculated by
subsurface drip irrigation method.

3. Results

Based on the results of this research, the average crop water stress index for surface and subsurface drip
irrigation was 0.66 and 0.28, respectively. Also, the equations of the upper and lower baselines in the month
of June for surface irrigation were determined as follows:

(Tc-Ta)1=1.27-0.09VPD

(Te-Ta) u=1.7

Based on the value of CWSI index, the equation of surface and subsurface drip irrigation time in June is
determined as follow:

(Tc-Ta) m=1.55 -0.03VPDy, and (Tc-Ta) m=1.39 -0.065 VPDy, .

4.  Discussion and Conclusion

The water stress index of the plant has a negative and high correlation with changes in evaporation and
transpiration, so that with the increase of evaporation and transpiration, the water stress index of the plant
decreases. Therefore, according to the water stress index values of the plant for subsurface and surface drip
irrigation, it is observed that in the subsurface drip irrigation method, access to water is better and the plant
has a more favorable moisture condition than the surface method.
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