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application in Torbat Jam Higher Education Complex in 1401. Drought stress
treatment included available soil water at different levels of 85, 75, 65, 55, 45 and
35% and salicylic acid treatment at two levels of zero and one millimolar.
Drought stress had a significant effect on all measured growth traits, but the effect
of salicylic acid was significant only on the content of leaf chlorophyll a and b,

Keywords: carotenoids and relative leaf water. Soil moisture less than 65% caused a
Available soil moisture, | significant decrease in plant leaf area, relative leaf water content, nitrogen
Chlorophyll, Dry absorption rate and root and shoot dry weight of melon. In general, for each unit

matter, Leaf area index. | of soil moisture reduction to less than 67% of available soil water, the amount of
dry matter in the aerial parts of each plant decreased by 2.4% compared to optimal
moisture conditions. According to the results of this research, the best time to
irrigate Khatouni melon is when only 40% of available soil moisture has been
depleted.

Introduction

Melon cultivation is more prevalent in the arid and semi-arid regions of Iran, where drought stress is
considered the most important limiting factor for the crop production. Khorasan Razavi province has the
largest harvest area of melons in Iran, and Cucumis melo is considered as one of the crops with high
economic value in this region. The effect of drought stress on the reduction of cell water and the osmotic
imbalance of cells and finally the negative effect on cell growth and vital metabolic and physiological
processes of plants is well known (Saneoka et al., 2004). Salicylic acid is one of the compounds that,
as a growth regulator, plays an important role in the signaling process and tolerance to many biotic and
abiotic stresses, including drought stress (Hayat et al. 2010). This study was conducted to determine the
most suitable soil moisture level for irrigation and the effect of salicylic acid on mitigating the effect of
water stress on the melon plant.
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Methodology

A pot study was carried out in the central laboratory of Torbat-e Jam High Education Complex in 2022.
The experimental design was a randomized complete block with a factorial arrangement of treatments
with three replications. The treatments included drought stress and salicylic acid application. The
drought stress treatments included the available soil water content at different levels of 85, 75, 65, 55,
45 and 35% and the salicylic acid treatment was at two levels including no application (0) and foliar
application (1 mM). After determining the amount of soil moisture at field capacity and permanent
wilting points, the stress treatment was applied in accordance with the available moisture between these
two points. Salicylic acid was also applied in one stage at 10 days after imposed water stress according
to the desired doses. In treatment of 0 mM salicylic acid application rate, distilled water was sprayed
on the melon shoots. The studied traits in this experiment included leaf chlorophyll a, b and leaf
carotenoids, relative leaf water content, plant leaf area, shoot dry weight, root dry weight, and plant
nitrogen uptake. Measurements were taken on the 60th day after planting.

Discussion and Conclusion

The results showed that drought stress had a significant effect on all measured growth traits including
leaf chlorophyll and carotenoids, relative leaf water content, leaf area, nitrogen uptake, root and shoot
dry matter. Furthermore, the effect of salicylic acid application had a significant effect on leaf
chlorophyll, carotenoids and relative leaf water content. There was no significant interaction between
drought stress and salicylic acid treatments. Decreasing available soil water to less than 75 and 65%
caused a significant decrease in leaf chlorophyll a and b, respectively. The amount of available soil
water content less than 65% decreased plant leaf area, shoot nitrogen uptake and dry weight in root and
shoot. The shoot nitrogen uptake was not significant among the available soil moisture levels of 85, 75
and 65%, while the amount of nitrogen uptake decreased significantly in the soil moisture levels less
than 65%. The nitrogen uptake at the available soil moisture levels of 55, 45 and 35% compared to the
higher moisture level decreased by 21, 46 and 73%, respectively. In 55, 45 and 35% available soil water
content, the root dry weight decreased by 20, 43 and 72% compared to the more soil water contents,
respectively. At the similar condition, shoot dry weight decreased by 24, 51 and 78% compared to the
higher level of soil water contents, respectively. Furthermore, the content of leaf carotenoids, leaf
chlorophyll and relative leaf water content increased by 4, 8 and 2% with foliar application of salicylic
acid, respectively. However, foliar application of salicylic acid had no significant increase in plant leaf
area, nitrogen uptake and dry matter production. According to the previous studies, increasing the
number of salicylic acid application, application at different plant growth stages instead of one stage
can be considered as an option to increase the influence of this compound on melon growth.

Considering the amount of available irrigation water, maintaining the available soil moisture between
55 and 65% can lead to the lowest production loss. The reduction in the plant leaf area, active
photosynthetic pigments and nitrogen uptake in response to drought stress could lead to decrease in
light absorption, rate of photosynthesis process and ultimately reduce the amount of dry matter
production. The reduction of light absorption due to the destruction of photosynthetic pigments and the
reduction of the leaf surface as well as the reduction of water and nutrient uptake due to less root growth
and activity in drought stress conditions are among the reported effects of drought stress in plants
(Farooq et al., 2009 Kavas et al. al., 2013;). The maximum allowable soil moisture depletion for
irrigation management of Cucumis melo cv. Khatouni is recommended to be 40%. In addition, one-
stage use of salicylic acid application had no significant effect on the improvement of melon growth
under drought stress conditions. However, increasing the number of salicylic acid application and foliar
application at different plant growth stages (Jayakannan et al., 2015; El-Katony et al., 2019) instead of
one stage can be considered as an option to increase the influence of this compound on melon growth.
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