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Extended Abstract
Background and Objectives
The NIAZAB system estimates water consumption at different levels of cultivation based on the latest
scientific methods and provides macro information to regional managers. The use of the NIAZAB system in
determining the actual amount of water for lentil irrigation was based on the inverse solution of the yield
production function. Irrigation is essential when lentil plant is growing. Water deficit stress is one of the
most important environmental stresses that can adversely affect soil properties, plant growth, and
productivity of agricultural crops, including lentil. The aim of this study is to evaluate water consumption,
evapotranspiration, and water productivity of lentil plant using the NIAZAB system under conditions of
water deficit stress and iron fertilizer application.
Methodology
This research was conducted in Daylaman district, Siyahkal city, Guilan province of Iran in 2018 and 2019
as a split plot experiment on the basis of randomized complete block design (RCBD) with three replications.
The main plots were comprised of four levels of no irrigation (rainfed, l1), irrigation until flowering stage
(I2), irrigation until pod formation stage (Is), irrigation during flowering, and pod formation stage (l1s). The
sub-plots consisted of 4% of iron nano-chelate fertilizer applied at flowering stage (F1), pod formation stage
(F2), flowering and pod formation stages (Fs) and pre-ripening stage (Fa).
Results
For water consumption values, the root mean square error (RMSE) of the Tafteh, Pasquale, and Raes methods in 2018
was 24.76, 77.27 and 24.35 mm, respectively, and in 2019 it was 33.06, 62.90 and 32.23 mm, respectively. The root
mean square normal error (RMSE,) in the Tafteh, Pasquale, and Raes methods was 0.11, 0.35, and 0.11 percent in 2018,
respectively, and 0.17, 0.32, and 0.16 percent in 2019, respectively. In 2018, the agreement or consistency index (d) of
the Tafteh, Pasquale, and Raes methods was 0.95, -0.13, and 0.95 percent, respectively, and the efficiency coefficient
(EF) was 0.82, -0.78, and 0.83 percent, respectively. In 2019, the agreement or consistency index (d) of the Tafteh,
Pasquale, and Raes methods was 0.88, 0.26, and 0.88 percent, respectively, and EF was 0.59, -0.47, and 0.61 percent,
respectively. The coefficient of determination (r?) values for water consumption in the Tafteh, Pasqualeand, and Raes
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methods varied between 0.74 and 0.85 over the two years. The RMSE for daily evapotranspiration of the Tafteh,
Pasquale, and Raes methods was 24.9, 86.7 and 24.7 mm/day in the first year, respectively, and 34.4, 67.9 and 33.7
mm/day in the second year, respectively. In daily evapotranspiration, the RMSE, in 2018 and 2019 was 0.10 and 0.16
percent in the Tafteh method, 0.36 and 0.31 percent in the Pasquale method and 0.10 and 0.16 percent in the Raes
method, respectively. The agreement or consistency index (d) for daily evapotranspiration of the Tafteh, Pasquale, and
Raes methods was 0.95, -0.22, and 0.96 percent in the first year, respectively, and 0.88, 0.24, and 0.88 percent in the
second year, respectively. The EF was obtained for the Tafteh, Pasquale, and Raes methods in the first year was 0.85, -
0.88 and 0.85 percent, respectively and in the second year it was 0.63, -0.44 and 0.65 percent, respectively. The RMSE
for water productivity and water use efficiency in 2018 was 0.08 and 0.07 mm/day in the Tafteh method, 0.27 and 0.25
mm/day in the Pasquale method, and 0.08 and 0.07 mm/day in the Raes method, respectively, while these values in
2019 were 0.15 and 0.12 mm/day in the Tafteh method, 0.25 and 0.23 mm/day in the Pasquale method, and 0.14 and
0.11 mm/day in the Raes method, respectively. In water productivity, the agreement index (d) and the EF of the Tafteh
method were 0.38 and 0.92 percent, respectively, in 2018, and 1.56 and 2.43 percent, respectively, in 2019. These
indicators in the Pasquale method showed 1.32 and 10.82 percent in the first year and 1.60 and 9.39 percent in the
second year, respectively. These two indices were 0.41 and 0.03 percent in 2018 using the Raes method, respectively,
and 1.34 and 1.99 percent, respectively, in 2019. In water use efficiency, the agreement index (d) and EF in the Tafteh
method were 0.34 and 0.15 percent, respectively, in 2018, and 1.276 and 1.849 percent, respectively, in 2019. These
indicators in the Pasquale method showed 1.41 and 11.39 percent in the first year and 1.46 and 9.41 percent in the
second year, respectively. These two indices were 0.32 and 0.14 percent in 2018 using the Raes method, respectively,
and 0.98 and 1.55 percent in 2019, respectively.

Conclusion

In general, the results of the NIAZAB system showed that the Tafteh and Raes methods had numbers closer
to the measured data, and these two methods in the system can be recommended as a suitable method for
decision-making and estimating the water consumption of lentil plant for the study area.
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