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Abstract

Saving water consumption and increasing water productivity in the agricultural sector, as the largest
consumer of water, is essential. To achieve this goal, it is necessary to correctly calculate water requirements
based on the reference evapotranspiration and the crop coefficient. The aim of the present study is to introduce a
suitable method for calculating the reference evapotranspiration in greenhouse conditions. To achieve this goal,
grass was cultivated in a microlysimeter inside the greenhouse and its water consumption was measured. At the
same time, meteorological data inside the greenhouse including minimum and maximum temperatures and
relative humidity were measured. The reference evapotranspiration was estimated using the FAO Penman-
Monteith methods with the help of CropWat software based on the temperature inside the greenhouse and also
based on the method of FAO report No 217, Hargreaves method, Hargreaves-Samani method, modified
Hargreaves-Samani method, modified Hargreaves method based on lysimeteric data using the regression
method, modified Hargreaves-Samani method which was again estimated based on lysimeteric data using the
regression method. The results were compared with the lysimetric results based on R?, RMSE, and NRMSE
indices. The findings of the study showed that the methods used had NRMSE above 30% and were not suitable
for estimating the reference evapotranspiration. Next, the reference evapotranspiration was estimated with two
models developed based on stepwise regression as statistical methods and response surface method as
mathematical method with meteorological data measured inside the greenhouse. In the first place, the response
surface method and then the developed statistical methods had more appropriate results based on error indicators
compared to other methods. In the response surface method, the values of R?, RMSE, and NRMSE indices were
0.95, 0.13 mm/day, and 16.4%, respectively. The values of R?, RMSE, and NRMSE indices for the two stepwise
regression methods were at least 0.84, 0.15 mm/day, and 18%, respectively. The methods developed in the
present study can be used to more accurately estimate the reference evapotranspiration with a few number of
easily available input data and can be used to properly manage greenhouse irrigation, preventing water waste,
and increasing the water productivity and other production inputs.

Keywords: Crop Water Requirement, Grass, Regression, Response Surface Method

1- Ph.D. Student, Department of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan, Rasht,
Iran

2- Associate Professor, Department of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan,
Guilan, Iran

3- Associate Professor, Department of Water Eng., Faculty of Agricultural Sciences, University of Guilan; P.O.BOX
41635-3756, Rasht, Iran, and Department of Water Engineering and Environment, Caspian Sea Basin Research Center,
Rasht, Iran

4- Seed and Plant Improvement Institute, Agricultural Research, Education and Extension Organization, Karaj, Iran

5- Associate Professor, Department of Horticultural Sciences, Faculty of Agricultural Sciences, University of Guilan,
Guilan, Iran

(*- Corresponding Author Email: khaledian@guilan.ac.ir)


mailto:%20hamidoghli@gmail.com

