Iranian Journal of Irrigation and Water Engineering _ 98

Research Paper

Field Evaluation of Water Uptake Models Under Conjunctive Salinity and
Water Stress Conditions in Semi-dry Region by Wheat (Case study:
Birjand)

Mohammad Javad Nahvinial", Saeed Sharafi?, Mahdi Mohammadi Ghaleni?

! Assistant professor, Department of Water and Sciences Engineering, Faculty of Agriculture and
Environmental, Arak University, Arak, Iran

2 Assistant professor, Department of Environment and Sciences Engineering, Faculty of Agriculture and
Environmental, Arak University, Arak, Iran

8 Assistant professor, Department of Water and Sciences Engineering, Faculty of Agriculture and
Environmental, Arak University, Arak, Iran

d 10.22125/IWE.2023.173243

Received:

May 6, 2022 Abstract
Accepted: In order to evaluate the efficiency of six different macroscopic water uptake
July 11, 2022 functions, consisted of additive (M1), multiplicative (M2, Ms and M) and

Available online:

June 25, 2023 conceptual (Ms and Ms) models using field data of Ghods cultivar of wheat under

salinity and drought stress, a study was conducted in the research field of
university of Birjand during 2005-06 in split plots design based on randomized
complete blocks (RCBD) with three replications. In this study, the main plots
consisted of different levels of salinity (1.4, 4.5 and 9.6 ds m™) and sub plots
consisted of four levels of irrigation (50, 75, 100 and 120 percent of crop water

K_e;_/words: requirement). The results showed that the additive model (M1) estimated yield
Birjand, Drought, less than actual amount. In other word, the effect of combined stresses on wheat
Salinity, Wheat yield was less than the one as compared to summation effects of salinity and water

stress. The effect of drought stress on reduction of yield was more than salinity
stress. The results also revealed that reduction functions of Ms and Ms models
were better fitness to measured data than the other functions. The results revealed
that Mg model estimated the reduction of relative yield of wheat under
simultaneous stresses conditions of salinity and drought better than other models
(RMSD=0.17), although the Ms model also had acceptable accuracy (RMSD =
0.22).

1.  Introduction

Introduction, in arid and semi-arid regions, in most cases, plants are affected by the simultaneous stress
of salinity and drought. plant water uptake models under the conditions of simultaneous salinity and
drought stress are divided into three general categories of additive, multipliable and conceptual models.
This study was performed to evaluate the performance of different water uptake models by Ghods
cultivar of wheat in a field study under simultaneous salinity and drought stress conditions.
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2. Materials and Methods

This study was conducted in the research field of University of Birjand during 2005-06 in split plots
design based on randomized complete blocks (RCBD) with three replications. In this study, the main
plots consisted of different levels of salinity (1.4, 4.5 and 9.6 ds m™) and sub plots consisted of four
levels of irrigation (50, 75, 100 and 120 percent of crop water requirement). Then, the efficiency of six
different macroscopic water uptake functions, consisted of additive (M1), multiplicative (M2, M3 and
M.) and conceptual (Ms and Ms) models using field data of Ghods cultivar of wheat under salinity and
drought stress, were evaluate by using of Tylor diagram indices.

3. Results

The results of this study showed that the contribution of drought stress in reduction of wheat yield is
higher than the share of salinity stress and the combined effect of salinity and drought is less than the
summation stresses. The comparison of proposed mathematical models revealed that M6 model
estimated the reduction of relative yield of wheat under simultaneous stresses conditions of salinity and
drought better than other models (RMSD=0.17), although the M5 model also had acceptable accuracy
(RMSD =0.22).

4.  Discussion and Conclusion

In general, the structure of the M4 and Ms models is the same, but their analytical approach to h4 is
different. The M4 model considers the value of h4 to be constant under saline and non-saline conditions.
While the Ms model does not consider the value of h, as constant and is calculated in such a way that
with increasing salinity, its value occurs at a lower pressure. With increasing salinity in soil profile,
plant uptake is less than non-saline conditions, so more moisture remains in the soil profile. Therefore,
the basis of the Ms model analysis is more close to reality. In general, the use of the Mg model is
recommended in comparison to the Ms model due to its greater accuracy, ease of use, and the need for
fewer input variables.
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Field Evaluation of Water Uptake Models Under Conjunctive Salinity
and Water Stress Conditions in Semi-dry Region by Wheat (Case
study: Birjand)

Mohammad Javad Nahvinia *?, Saeed Sharafi?, Mahdi Mohammadi Ghaleni 3

Abstract

In order to evaluate the efficiency of six different macroscopic water uptake functions, consisted
of additive (M), multiplicative (M2, M3 and M) and conceptual (Ms and Me) models using field
data of Ghods cultivar of wheat under salinity and drought stress, a study was conducted in the
research field of university of Birjand during 2005-06 in split plots design based on randomized
complete blocks (RCBD) with three replications. In this study, the main plots consisted of
different levels of salinity (1.4, 4.5 and 9.6 ds m™) and sub plots consisted of four levels of
irrigation (50, 75, 100 and 120 percent of crop water requirement). The results showed that the
additive model (M) estimated yield less than actual amount. In other word, the effect of combined
stresses on wheat yield was less than the one as compared to summation effects of salinity and
water stress. The effect of drought stress on reduction of yield was more than salinity stress. The
results also revealed that reduction functions of Ms and Ms models were better fitness to measured
data than the other functions. The results revealed that Ms model estimated the reduction of
relative yield of wheat under simultaneous stresses conditions of salinity and drought better than
other models (RMSD=0.17), although the Ms model also had acceptable accuracy (RMSD =
0.22).

Keywords: Birjand, Drought, Salinity, Wheat.
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