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Accepted: In order to model the effect of salinity stress on the yield of greenhouse tomato under
June 12, 2022 moisture regimes conditions, an experiment was conducted in a completely
Available online: randomized block design with three replications. Treatments included salinity stress
18.April.2023 at levels 1.5, 2.5, 4, 7 (dsm™). And amount of water stress at three levels of 50, 60

and 70% of field capacity. Using a response surface method, the results showed that
the best yield model based on the variables of salinity stress and moisture level is the
second degree model with a regression coefficient of 0.93., The highest yield,
assuming the least available moisture and the highest salinity stress, was 117.9 (gr

Keywords: ) per plant) with a degree of desirability of 0.6, in 3 (dsm™) of salinity and 63.6%
Moisture regimes, Yield, depletion of field capacity. Other root indices had an increasing trend, except for the
Root morphological main root length, with decrease available water and also in a specific moisture regime

characteristics. with increasing the amount of salinity. Also, a decreasing trend of yield in each of

the moisture regimes treatments was observed with increasing the amount of salinity.
Considering the nonlinear effect of changes in moisture regime and salinity
greenhouse tomato yield, in order to achieve the best yield, salinity stress should be
determined first for each plants.

1. Introduction

Limitation of water resources in order to provide the food needed for the population, has been caused to
use of deficit irrigation practices and unconventional water use in arid and semi-arid regions as a result of
these act is the accumulation of salt in the root zone of the plant and cause the accumulative effects of
salinity and water stress on plants (Ahmad et al, 2019). The goal of this study is investigation on simulation
of yield reduction functions of tomato under simultaneous salinity and water stress conditions with response
surface model (RSM). Reduction function models in fact are mathematical models for determining the
yield, when plants are under stress.

2. Materials and Methods
This study was conducted in greenhouse laboratory at University of Mohaghegh Ardabili, Ardabil, Iran in
this research, the effect of saline water on tomato yield under water stress conditions was investigated. The
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applied treatments included salinity of irrigation water (in four levels: S1=1.5 ds/m, S,=2.5 ds/m, Sz=4 ds/m
and, S4=7ds/m) and water stress (in three levels, irrigation at 50, 60 and 70% field capacity, respectively,
I3, I, 13). The experimental design used in this research was a completely randomized block design with
three replications. On the other hand, in order to compare the plant yield under water stress and salinity
conditions, Fisher test was performed on salinity and water stress treatments. In this experiment, tomatoes
were cultivated in the pots with diameter and height of 26 and 27 centimeters, respectively. The moisture
meter (Model: PMS-714) was also used to measure soil moisture and determine the irrigation time. The
most important parameters included tomato yield and water use efficiency index mentioned in this research.
It should be mentioned that analyses of the results were done by Minitab16 software.

3. Results

The results showed that by reducing the available moisture, all treatments were associated with a nonlinear
trend of yield reduction (Assadian et al., 2020, Jahan and Amiri, 2018). Also, with increasing salinity stress,
its negative effect on crop yield at different moisture levels was observed as a quadratic function which can
be due to the interaction of these factors Optimized crop production and determine the exact ratio of salinity
stress under moisture regime conditions. The results showed that using irrigation water with salinity 3 (dsm-
1) and stress of 63% of field capacity, greenhouse tomatoes can be produced with 18% reduction in yield
compared to the optimal state, which in conditions of water shortage or relatively low quality. Water
obtained the optimum point in terms of salinity (lanne et al., 2016). Also, the performance function
procedure based on moisture stress and salinity showed that the interaction and negative effect of salinity
stress on the yield of greenhouse tomatoes with a decrease in available moisture is seen in high amounts of
moisture stress and salinity stress; As the distance between the equal yield potential lines, increased with
increasing salinity stress (Wang et al., 2019). In addition, the results showed that in general, the effect of
salinity on root morphological parameters is more than the effect of water stress on root characteristics and
in fact it can be said that salinity of irrigation water prevents positive changes in root parameters in order
to supply water in case of water shortage. It is made into a greenhouse by the tomato plant.

4.  Discussion and Conclusion

It should be noted that the use of moisture stress to increase water use efficiency, should be such that first
determine the appropriate ratio for each plant. In this study, the optimal amount of salinity and moisture
stress for maximum yield was applied under the programming of maximum salinity and moisture stress for
tomatoes in loamy-clay soil. The adequacy accuracy of the model is estimated to be 32.3 which, considering
that this number is more than 4, therefore indicates the high accuracy of the model. In addition, due to the
fact that the difference between the predicted explanation coefficient and the modified explanation
coefficient of the model is less than 0.2 and their values are close to 1, this index also indicates the proper
performance of the model. The results showed that from the perspective of water stress, the negative impact
of water stress starts from the range of 50%. This shows that moisture stress, in addition to reducing water
consumption, can increase water use efficiency.
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Effect of water and Salinity Stress on Root Morphological Characteristics

and Tomato Yield and Determination of Optimum Yield Point Using
Response Surface Methodology (RSM)

Yaser Hoseini!

Abstract

In order to model the effect of salinity stress on the yield of greenhouse tomato under moisture
regimes conditions, an experiment was conducted in a completely randomized block design with
three replications. Treatments included salinity stress at levels 1.5, 2.5, 4, 7 (dsm-1). and amount
of water stress at three levels of 50, 60 and 70% of field capacity. Using a response surface method,
the results showed that the best yield model based on the variables of salinity stress and moisture
level is the second degree model with a regression coefficient of 0.93., The highest yield, assuming
the least available moisture and the highest salinity stress, was 117.9 (gr per plant) with a degree
of desirability of 0.6, in 3 (dsm-1) of salinity and 63.6% depletion of field capacity. Other root
indices had an increasing trend, except for the main root length, with decrease available water and
also in a specific moisture regime with increasing the amount of salinity. Also, a decreasing trend
of yield in each of the moisture regimes treatments was observed with increasing the amount of
salinity. Considering the nonlinear effect of changes in moisture regime and salinity greenhouse
tomato yield, in order to achieve the best yield, salinity stress should be determined first for each
plants.

Key words: Moisture regimes, Yield, Root morphological characteristics.
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