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Introduction and objectives:

One of the important factors which has led to reduction of the sugarcane yield is short-term water
stress either in growing season or in the meantime of two sequence irrigation events. Therefore,
studying and monitoring of crucial parameters of sugarcane water content (canopy temperature, soil
moisture and vegetation moisture) is essential. The main objectives of present study are monitoring
the effective parameters of sugarcane water content, and consequently determining the correlation
between two different methods for determining irrigation schedule which are based on the canopy
temperature and the leaf sheath moisture measurement, in order to have an efficient irrigation
scheduling as well as determining the time and the amount of irrigation, accurately.

Materials and methods:

This research was conducted during May to September 2015 in Salman Farsi agro-industry unit.
Four different ages of sugarcane fields (plant, Ratoonl, Ratoon2, Ratoon3) of CP69-102 variety were
investigated. The reason for selection of this period is that sugarcane water stress commonly occurs
at these months (Pashaei, 1996). For detection of the CWSI, temperature of sugarcane canopy was
measured using infrared thermometer. The measurement performed every hour from 8:45 until 13:45
to extract up and low base lines stress and in the points where temperature was recorded, the leaf
sheath moisture was measured (Idso, 1982). In second step of research, in the places that canopy
temperature was measured, the percentage of leaf sheath moisture were measured as well, then
relationship between the Leaf sheath moisture and CWSI was investigated. In each round, eight
fields that had same age and various irrigation days have been selected for monitoring (total 32
fields). Produced relationship between the leaf sheath moisture and CWSI has been calibrated. At the
second round of measurement validation was conducted. Relationship between leaf sheath moisture
and CWSI was assessed.
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Results and Discussions:
In this research the lower baseline equation of sugarcane stress (T, —Tg = 0.14VPD +2.28) for

CP69-1062 variety in all of the growing seasons was estimated with R?=87%. Also, the mentioned
baseline equation which is like a horizontal line, varied between 2-5 ¢°. Comparing the upper
baseline for different ages, the trend of changes in different ages did not show a significant difference
between the two years until farms of ratoon 2, and varied from 3 to 4 c°, but in the fields of ratoon 3,
the upper base line showed 2 c°. Once the difference between air and canopy temperature reaches to
two centigrade, the fields ratoon 3 were affected by water stress condition. It could be concluded that
the low temperature of the ratoon 3 base line is a consequence of plants’ age increasing which caused
the stomatal resistance increasing, so the transpiration is delayed. The results also showed that the
canopy temperature at 8:45 was more than air temperature that indicate there is a delay in plant
responses to sun exposure and opening with delay in plant stomata. In another step, the stress value
in different days after irrigation was calculated and results showed that the crop water stress index in
different days of irrigation varied from 0.2-0.6 and the optimal value of water stress index in all of
the sugarcane ages to start the irrigation is 0.5 (Veysi et al., 2017). Because in this amount of stress
or more, leaf sheath moisture content than the defined amount for sugarcane is decreased, till the
plant does not enter into water stress. In addition, the relationship between the leaf sheath moisture
content and the crop water stress index in the calibration stage showed an average of 42% correlation
coefficient for all ages. The low correlation is due to the fact that the hour of measuring the moisture
content of the leaf sheath with the temperature measuring time was not simultaneous, and there was a
difference of about 1 to 2 hours between the measurements of these two parameters. Also, measuring
the temperature with the thermometer sometimes includes leaves that are in the shade. The results of
observational stress and computational stress showed a good distribution in the validation stage
based on (1:1) line.

Conclusions:

To sum up, the results have shown that the crop water stress index that was calculated from
canopy temperature is sensitive, accurate, and quick index for estimating water content status of
sugarcane. To determine the irrigation time in sugarcane fields that have numerous farms, this
method is significantly cheaper than measurement of leaf sheath water content, which is already
applying in this area. In order to continue this research, it is suggested to investigate the temperature
of sugarcane fields using airborne thermal imagery. By doing so, the measurements will be
practically off-point and can be matched with ground measurements to verify. In order to estimate
the accuracy of the Idso method for determining the stress, its relationship with leaf water potential
should be studied, as well.
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