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Effect of Salicylic Acid Concentration On Tomato Seeding Tolerance to Irrigations
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Abstract:

This study aimed to evaluate the effects of foliar application of different salicylic acid concentrations on the growth,
physiological status, and water-deficit tolerance of tomato seedlings. The experiment was conducted under
greenhouse conditions in Zawia, Libya, using the tomato cultivar Rio Grande. A completely randomized design with a
3 x 2 factorial arrangement was applied, including three salicylic acid concentrations (0, 0.5, and 1.0 mM) and two
irrigation levels corresponding to 100 and 60% of field capacity, with four replicates per treatment. The treatments
were maintained for 21 days. Plant height and leaf number were recorded periodically, while SPAD value, leaf
relative water content, shoot and root dry weights, total dry biomass, root-to-shoot ratio, and apparent irrigation
water use efficiency were determined at the end of the experiment.

Reducing irrigation to 60% of field capacity caused significant decreases in most growth, physiological, and biomass-
related traits. In contrast, salicylic acid alleviated the adverse effects of water deficit. Under 60% field capacity, plant
height increased from 23.14 cm in untreated seedlings to 27.84 and 28.70 cm at 0.5 and 1.0 mM salicylic acid,
respectively. SPAD values increased from 31.34 to 35.58 and 37.26, while relative water content increased from
64.72% to 73.87 and 75.84%. Total dry biomass also increased from 3.59 to 4.39 and 4.68 g, and apparent irrigation
water use efficiency improved from 6.21 to 7.02 and 7.23 g L. The effects of salicylic acid were more pronounced
under water deficit. Although 1.0 mM generally produced the highest numerical means, it did not differ significantly
from 0.5 mM for several traits.

The findings indicate that foliar application of salicylic acid can improve the tolerance of tomato seedlings to reduced
irrigation by maintaining leaf water status and chlorophyll content and supporting dry matter accumulation.

However, salicylic acid did not fully compensate for the adverse effects of limited water availability.
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