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Abstract:

Background and Aim: It is essential to know the water requirement, which is a function of the
type of plant and meteorological parameters in order to irrigation scheduling. Due to the direct
measurement of water consumption, weighting and drainage microlysimeters are the most accurate
method for calculating evapotranspiration. As the access to weighting and drainage lysimeters in
most agricultural fields is limited, determination of plant water requirement by calculating the
reference evapotranspiration and plant coefficient is a common and widely used method. The
objective of the present study was to determine the evapotranspiration and crop coefficient of
safflower in conditions without water and salinity stresses and also in conditions with salinity and
drought stress in greenhouse.

Method: The present study was done as factorial in a form of completely randomized design with
three replications in greenhouse research at Kashmar higher education institute. The experiment
treatments were three irrigation regimes including 100, 75 and 50 percent of water requirement
and four salinity levels including 0.7, 4, 8 and 12 dS m™. In order to measuring safflower water
requirement 36 pots were used as a microlysimetre. The pots were weighted and irrigated daily
and soil deficit moisture was obtained through the difference of the pot weight at the time of
irrigation with the weight of the same pot at the status of potted agricultural capacity. By dividing
plant evapotranspiration in a specific time interval to reference plant evapotranspiration in the
same time interval, the plant coefficient for the four stages of safflower growth was obtained.
Graphs drawing and statistical analysis were done using Excel, SPSS and Sigma Plot software.
Results: The results of variance analysis of safflower evapotranspiration showed that salinity,
drought, growth stage and their combined effects on evapotranspiration were significant at the
probability level of one percent (P<0.01). With the increase of salinity and drought stress, plant
evapotranspiration decreased significantly. The highest evapotranspiration during the growing
season was occurred for the control treatment (i.e. the treatment without water and salinity deficit)
by amount of 269.5 mm and the lowest amount of it was observed in the W,S; treatment by
amount of 102.2 mm. For all of the experimental treatments, the highest plant evapotranspiration
was observed in the middle stage and the lowest of it was seen in the early stage of growth. The
value of crop coefficient of safflower in the conditions without water and salinity deficit, in the
initial, development, middle and final stages of growth was obtained as 0.55, 0.9, 1.26 and 0.85
respectively. Under severe drought and salinity stress, safflower crop coefficient decreased to 0.07,
0.18, 0.3, and 0.13, in the initial, development, middle, and final stages of growth respectively.
Conclusion: Due to the quantitative and qualitative reduction of underground water resources in
most regions of the country, especially in the forbidden plain of Kashmir, accurate determination
of the water requirements of agricultural and garden plants, including the valuable oilseed plant
safflower, is of great importance. The use of weighting and drainage microlysimeters is considered
as an accurate method in determining the evapotranspiration of plants, but the limited access to
them in most agricultural fields has caused researchers and implementers of irrigation projects,
both surface and pressurized irrigation, to calculate the water requirement of agricultural and
garden plants used the crop coefficients presented in FAO irrigation and drainage paper No.56.
The results of many researches have shown that the use of crop coefficients presented in FAO
irrigation and drainage paper No.56 leads to overestimation or underestimation of the water
requirement of plants compared to real and local conditions. Therefore, it is felt necessary to
determine the crop coefficient based on local and climatic conditions. On the other hand, the effect
of salinity and drought stress on this coefficient doubles the importance of studying and
determining the crop coefficient in areas such as the critical forbidden plain of Kashmar, where
irrigation water salinity and its quantitative decrease have endangered the agriculture of the region.
Therefore, in order to properly and efficiently management of water resources, it is suggested to
determine the crop coefficient in the conditions of salinity and drought stress for agricultural plants
with high economic value such as safflower oilseed plant.
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