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Abstract

Introduction: Nowadays, organic fertilizers with biological source are widely used to improve the quantity and
quality of agricultural products by having plant growth stimulants, organic and mineral nutrients. Tomato
(Lycopersicon esculentum L.) has a special place in human nutrition all over the world. this plant, as one of the
important horticultural crops in Iran, plays a major role in meeting food and economic needs. In this research the
effects of humic acid, amino acid, seaweed extract, and potassium silicate on quantity and quality characteristics
of tomato were investigated under greenhouse conditions.

Materials and Methods: In this research, the experimental treatments included a control group, as well as humic
acid, amino acid, seaweed extract, and potassium silicate, all applied at a concentration of 3 parts per thousand, in
both soil and foliar application. The experiment was conducted based on a completely randomized design with
nine treatments and three replications in 2023. The measured traits included plant height, number of flowers,
number of fruits, fruit weight and volume, photosynthetic pigments, relative water content of leaves, soluble sugar
and protein.

Results: The results of data variance analysis showed that the application of treatments improved the
morphological, physiological characteristics and quality of tomato fruit. Based on the means comparison, humic
acid, either as foliar application or soil application, along with soil application of potassium silicate, caused the
highest plant height in tomato. Among the test treatments, amino acid foliar spray caused the highest and the
control treatment caused the lowest number of flowers per plant. By using seaweed as soil appliction, the highest
relative water content of leaves was observed in tomato plants. The highest concentration of chlorophyll a belonged
to the treatment of humic acid fertilizer applied on soil, while seaweed foliar application caused the highest
concentration of chlorophyll b in tomatoes without statistically significant difference with soil application of humic
acid. The highest number of fruits in tomato was obtained from the amino acid foliar treatment, however, in terms
of fruit weight and volume, humic acid foliar application caused in the highest values. The use of potassium silicate
in the soil caused a significant increase in soluble sugar. In this experiment, the positive and significant effect of
organic fertilizers on the studied traits of tomato was clarified, however, depending on the trait, the effect of the
treatments was different.

Conclusion: Finally, the results showed that the use of organic and biological fertilizers, especially humic acid,
potassium silicate, seaweed and amino acid, can improve the qualitative and quantitative characteristics of
tomatoes and be effective in sustainable agriculture.
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