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The effect of Zataria multiflora Boiss. extract, seaweed biofertilizer and
mycorrhizal fungus on quantitative, qualitative and post-harvest traits of
Solanum lycopersicum landrace

Abstract

To investigate the effects of Zataria multiflora Boiss. extract, seaweed biofertilizer and mycorrhizal fungus alone oriin combination
on the morphophysiological, phytochemical, total yield and shelf life of tomato (Solanum lycopersicum yar. Marmandi),\this research
was carried out as a factorial experiment based on a randomized complete block designywith 12 treatkbnts and,three/replications in
field conditions. The experimental treatments included Z. multiflora extract [(control,10"and 20%) (SQ, S1}3S2)] and biofertilizers
[control, seaweed (1%) (A), mycorrhizal fungus (50 g/plant) (M)] and their combination.he results showedithat the applied treatments
improved the quantitative and qualitative traits studied. The use of S1+A+M treatment could increase single fruit weight by 289.22%,
total fruit yield by 357.05%, total chlorophyll content by, 285%,, carotenoid by 449.13%, anthocyanin by 48.48%, total phenol by
87.39%, flavonoid by 9.13%, phenylalanine-ammonialyasey(PAL) enzyme activity by 20.54%, antioxidant activity by 210.44%,
potassium element by 123.03%, calcium element by 425.69%, the lowest fruit Wo'ght loss by 67.56%, vitamin C content by 31.06%
and lycopene content by 220.03% compared to the control. Among,all the treatments, the traits related to the total yield (indices of
single fruit weight and the highest yield) and the post-harvest traits and nutritignal value (lycopene, vitamin C and the lowest percentage
of weight loss), which were the main objectives of the present study, the best results were obtained by S1+A+M treatment.
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Extended abstract N\

Background and objectives

The tomato (Solanum lycopersicum) is one of the flowering plants,ofithe Solanaceae family, at the time of harvest due to its freshness,
high humidity and production of high amounts of ethylenejit has‘a limited postharvest shelf life and about 30% of the produced
products in the world are wasted at different stages after harvesting. In recent years, the use of biofertilizers and plant extracts to
increase yields, extend postharvest shelf life, and maintain theguality andshealth of agricultural products has been increasing.
Considering the importance of essential oils and extracts of medicinal plants in post-harvest physiology, as well as considering the
significance of biofertilizers in increasing plant yield and its role in produaag healthy food and preserving the environment, in this
research, the effect of Z. multiflora hydroalcoholic extract along With seaweed biofertilizers and arbuscular mycorrhizal fungi have
been investigated on the morphological, phytochemical, yield and postharvest shelf life of tomatoes (Solanum lycopersicum).

Material and methods

This research was conducted as a factorial experiment based on a randomized complete block design with 12 treatments and three
replications in field conditions. The experimental treatments included Z. multiflora extract [(control and foliar spraying at two levels
of 10 and 20%) (SO, S1, S2)] and biofertilizers [control, seaweed fertilizer (1%) (A), mycorrhizal fungus fertilizer (50 g/plant) (M)]
and their combination were carried out with, 12 treatments:and 3 replications in the research field of the Department of Horticultural
Sciences, Ilam University.\In this study, the traits related to plant shoots and leaves including stem diameter, number of lateral branches,
chlorophyll, carotenoid and anthocyahindentent, total phenol and flavonoid, phenylalanine ammonia-lyase (PAL), catalase (CAT)
enzyme activity and antioxidant aetivity by DPPH method, as well as fruit-related traits, including single fruit weight, total yield,
salicylic acid content, post-harvest life, tissue firmness, fruit weight loss, soluble solids and titratable acidity, CAT and ascorbate-
peroxidase (APX) enzymes, vitamin C and lycopene were investigated. The test data were statistically analyzed using SAS 9.1
statistical software, and then=SD test was employed to compare the differences between means at a 5% probability level. The results
were reported in the form of tables and graphs using Excel software.

Results and Discussion

Applying S2 treatment could increase the number of lateral branches by 12.16%, the activity of catalase enzyme by 13.29% and the
amount of iron by 290.32% compared to the control. Also, the use of S1+A+M treatment could increase single fruit weight by 289.22%,
total fruit yield by 357.05%, total chlorophyll content by 285%, carotenoid by 449.13%, anthocyanin by 48.48%, total phenol by
87.39%, flavonoid by 9.13%, phenylalanine-ammonialyase (PAL) enzyme activity by 20.54%, antioxidant activity by 210.44%,
potassium element by 123.03%, calcium element by 425.69%, the lowest fruit weight loss by 67.56%, vitamin C content by 31.06%
and lycopene content by 220.03% compared to the control. S2+A treatment also increased salicylic acid by 368.23% and fruit
postharvest by 53.18% compared to the control. A+M treatment improved nitrogen element by 23.68% and phosphorus by 196%,
titratable acidity by 121.25%, and catalase (CAT) enzyme activity by 270.25%. In treatment A, zinc content increased by 113.86%
compared to the control. Also, in the S1 treatment, the amount of ascorbate-peroxidase (APX) enzyme activity in the fruit decreased
by 96.03% compared to the control.

Conclusion
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The results indicated that the applied treatments effectively enhanced the morpho-physiological and biochemical characteristics of the
tomato plant, thereby increasing the postharvest shelf life and nutritional value of its fruit. Among all the treatments, the traits associated
with total yield (single fruit weight indices and the highest yield) and post-harvest traits and nutritional value (lycopene, vitamin C,
and the lowest percentage of weight loss), which were the primary objectives of this study, yielded the best outcomes with the S1+A+M
treatment. Currently, the use of low-risk, environmentally friendly biostimulants to enhance the yield, quality, and post-harvest shelf
life of horticultural products has garnered increased attention from researchers. This study demonstrated that the biological potential
of the Z. multiflora medicinal plant extract, combined with seaweed and mycorrhizal fungi biofertilizers, can provide a sustainable and
eco-friendly strategy for producers to boost yield and significantly improve consumer acceptance by extending shelf life and enhancing
post-harvest characteristics.
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