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Objective: Salinity of water and soil is one of the major constraints limiting agricultural
production in many regions of our country. The scarcity of freshwater resources has
increased interest in the use of saline water for irrigation in agriculture and urban green
spaces. The objective of this study was to investigate the effects of saline water irrigation
on the yield and characteristics of Moringa oleifera grown in micro-lysimeters under
greenhouse conditions.

Methods: To evaluate the effects of salinity stress on leaf yield, calcium and nitrogen
content, and morphological characteristics of Moringa oleifera, a greenhouse
experiment was conducted at the Research Greenhouse of the Faculty of Agriculture,
Razi University during 2023-2024. The experiment was carried out as a completely
randomized design with three replications under six salinity levels: 1 (control), 2, 4, 6,
8, and 10 dS m™'. Morphological traits measured included plant height, stem diameter,
number of lateral branches, leaf dry weight, and total biomass dry weight.

Results: The results showed that salinity had a statistically significant effect at the 1%
probability level on water use efficiency based on leaf yield, as well as leaf calcium and
nitrogen content. Increasing salinity levels reduced leaf yield and calcium content.
Statistical analysis also indicated significant correlations at the 5% probability level
between nitrogen content and leaf yield, as well as between calcium and nitrogen
content. Furthermore, significant differences at the 1% level were observed among
salinity treatments for morphological traits, including plant height, stem diameter,
number of lateral branches, leaf dry weight, and total biomass dry weight.

Conclusion: Based on the results of this study, saline water with salinity levels up to 4
dS m™ can be used for irrigation of Moringa oleifera without a significant reduction in
leaf yield. Leaf yield, water use efficiency based on leaf yield, and calcium and nitrogen
content in leaf extracts decreased significantly under saline irrigation. Moringa oleifera
can tolerate irrigation water salinity up to 4 dS m™ and may therefore serve as a suitable
management option in areas with poor-quality saline water resources for cultivation,
economic development, and optimal water resource management. In addition, increasing
irrigation water salinity reduced plant height, stem diameter, number of lateral branches,

leaf dry weight, and total biomass dry weight.
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Introduction

Increasing soil and irrigation water salinity is one of the most important limiting factors
affecting agricultural production in arid and semi-arid regions. Salinity disturbs water uptake,
disrupts ionic balance, reduces plant growth, and ultimately decreases crop yield, thereby
posing a serious threat to food security. In many regions, particularly in Iran, water and soil
resources are affected by different degrees of salinity, which highlights the necessity of using
salt-tolerant plant species. In this context, Moringa oleifera, as a tropical and subtropical plant
with high nutritional, medicinal, and economic value, has attracted considerable research
attention. Its leaves, seeds, flowers, and young branches have various nutritional, industrial, and
medicinal applications. Therefore, evaluating the adaptability of this plant under saline
conditions is of great importance. The present study was conducted to assess the response of
Moringa oleifera to different irrigation water salinity levels and to investigate changes in its
growth and physiological traits.

Materials and Methods

This study was carried out under greenhouse conditions at the Department of Water
Engineering, Faculty of Agriculture, Razi University. The experiment was conducted as a
completely randomized design with three replications. A total of 18 polyethylene lysimeters
were used for plant cultivation. The lysimeters were filled with local soil and amended with
well-decomposed animal manure and chemical fertilizers, including urea, triple
superphosphate, and potassium sulfate. Before sowing, Moringa oleifera seeds were soaked in
water for 72 hours. Salinity treatments were applied after seedling establishment, when the
plants reached approximately 30 cm in height.

Irrigation water salinity treatments consisted of six levels: 1, 2, 4, 6, 8, and 10 dS m™!, with
1 dS m™ considered as the control treatment. Saline water was prepared using a mixture of
sodium chloride and calcium chloride at a 1:1 ratio. Irrigation was scheduled based on crop
water requirement, using the pan evaporation method and crop coefficients.

The measured traits included leaf yield, calcium content in leaf extract, nitrogen percentage
in leaf extract, plant height, stem diameter, number of lateral branches, leaf dry weight, total
dry biomass, and water use efficiency. Calcium content was determined using the dry digestion
method followed by measurement with an atomic absorption spectrophotometer, while nitrogen
percentage was measured using the Kjeldahl method. Data were statistically analyzed using
SAS software, and mean comparisons were performed using Duncan’s multiple range test at
the 1% probability level.

Results

The results showed that irrigation water salinity had a significant effect on the growth and
yield of Moringa oleifera. The total crop water requirement during the growth period was
estimated to be 1253.8 mm and 989.3 mm in the first and second years, respectively. Leaf yield
was highest in the control treatment (1 dS m™) in both years. However, increasing salinity levels
caused a significant reduction in leaf yield. The lowest leaf yield was observed at 6 dS m™,
while at salinity levels of 8 and 10 dS m™!, leaf production was practically stopped.
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The reduction in yield under saline conditions can be attributed to the adverse effects of
osmotic stress and impaired water absorption. Increasing salt concentration in the root zone
reduces soil water potential and induces physiological drought in the plant. This condition may
lead to stomatal closure, reduced photosynthetic activity, and limited biomass production. In
addition, salinity can disturb ionic balance and reduce metabolic activity, particularly under
high salt concentrations. Other measured traits, including vegetative growth, dry weight, plant
height, stem diameter, and yield components, also showed a decreasing trend with increasing
salinity. Overall, the findings indicate that Moringa oleifera can maintain growth to some extent
under salinity stress; however, as salinity intensity increases, growth and yield decline
markedly.

Conclusion

The findings of this study indicate that Moringa oleifera has limited tolerance to salinity.
The plant was able to continue growing under low to moderate salinity levels, but at higher
salinity levels, especially above 8 dS m™, vegetative growth and leaf production were severely
reduced or completely inhibited. Therefore, Moringa oleifera may be considered a potential
species for cultivation in areas with mild salinity, but its use under severe saline conditions
requires careful irrigation management and possibly the selection or development of more salt-
tolerant genotypes.

In general, this study highlights the importance of evaluating valuable and stress-tolerant
plant species under conditions of limited water and soil quality. Due to its high nutritional and
medicinal value and its relative ability to tolerate salinity, Moringa oleifera may be considered
in agricultural development programs for arid and semi-arid regions. Nevertheless, the results
emphasize that salinity beyond a certain threshold has severe negative effects on the growth
and yield of this plant. Therefore, successful cultivation of Moringa oleifera in saline
environments depends on proper management of irrigation water quality and improvement of
growing conditions.
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Variables Y (kg) Ca (ppm) N (%)
Y (kg) -
Ca (ppm) 0.919 -
N (%) 0.951 0.991 -

Values in bold are different from 0 with a significance level alpha=0.05

p-values (Pearson):

Variables Y (kg) Ca (ppm) N (%)
Y (kg) -
Ca (ppm) 0.081 -
N (%) 0.049 0.009 -
Coefficients of determination (Pearson):

Variables Y (kg) Ca (ppm) N (%)
Y (kg) -
Ca (ppm) 0.844 -
N (%) 0.904 0.982 -
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