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Use of Caproic acid to control fungal pathogens in Solanum lycopersicum plants both before and after infection.
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Abstract 
Tomatoes are the edible berries of the Solanum lycopersicum vine, which is commonly referred to as the tomato plant. The species originated in Western South America and Central America. The Spanish word tomate comes from the Nahuatl word tomatl, which is also where the English word tomato comes from. It's possible that Mexico's indigenous peoples were the first to domesticate it and cultivate it as a cultivated food. Tomatoes are one of the best sources of umami flavour. Tomatoes are used in a variety of cuisines, sauces, salads, and beverages, both fresh and cooked. While tomatoes are technically berries, they are typically utilised in the kitchen as a vegetable component or side dish. Botrytis cinerea is a necrotrophic fungus that affects a wide range of plant species, with wine grapes being one of its most notable hosts. It is typically referred to as "botrytis bunch rot" in viticulture and "grey mould" or "grey mould" in horticulture. On grapes, the fungus causes two different types of infections. Grey rot, which is caused by constantly moist or humid circumstances, usually results in the loss of the afflicted bunches. Noble rot, which occurs when wetter conditions are followed by drier ones, can result in distinctive sweet dessert wines like Sauternes or Tokaji/Grasă de Cotnari. We've shown that treating tomato plants' roots with hexanoic acid protects them from Botrytis cinerea. In the jasmonic acid (JA)-insensitive mutant jai1 (a coi1 homolog) and the abscisic acid (ABA)-deficient mutant flacca, hexanoic acid-induced resistance (Hx-IR) was blocked (flc). Infected plants showed clear induction of the LoxD gene, as well as the oxylipin 12-oxo-phytodienoic acid and the bioactive compound JA-Ile. The basal ABA levels, on the other hand, remained unchanged. In a cultivar-dependent way, hexanoic acid stimulated callose deposition against B. cinerea. Ailsa Craig, Moneymaker, and Rheinlands Ruhm treated plants showed higher callose deposition, whereas Castlemart plants did not. Hexanoic acid's antifungal efficacy against the phytopathogen Botrytis cinerea was investigated. In vitro, this drug suppressed spore germination and mycelial growth in a concentration and pH-dependent manner, and halted spore germination at an early stage, inhibiting germ tube formation. In vitro spore germination required a minimum fungicidal concentration (MFC) of 16 mm. At an MFC of 12 mm, hexanoic acid reduced in vitro mycelial development of germinated spores. Hexanoic acid changes the permeability of fungal membranes, according to studies done to identify the processes behind its antibacterial activity. Hexanoic acid treatment also raised spermine, spermidine, putrescine, and cadaverine levels in B. cinerea mycelia. Prior to fungal inoculation, spraying fungicidal doses of hexanoic acid on 4-week-old tomato plants decreased necrosis diameter by roughly 60%. When the same hexanoic acid levels were added to previously infected plants, it suppressed necrosis growth by roughly 40%. According to the findings, this molecule serves as a fungicide that is both preventative and curative. Treatments with hexanoic acid in hydroponic solution at concentrations below the MFC before to fungal inoculation dramatically decreased necrosis area. These findings point to a plant response inducer effect for hexanoic acid treatments at these doses. Hexanoic acid is a promising contender for safe antifungal therapy against B. cinerea, a fungus that causes significant economic losses in fruits, vegetables, and flowers. Our findings suggest that salicylic acid (SA), 12-oxo-phytodienoic acid (OPDA), jasmonic-isoleucine, and ferulic acid play essential roles in both MNSV responses. The hormonal and metabolite balance in MNSV-inoculated plants showed reprogramming of plant metabolism depending on the time and place linked with baseline and Hx-IR. Prior to virus infection, inducing callose deposition with both SA and OPDA significantly reduced MNSV systemic movement. This shows their importance in Hx-IR against MNSV and a strong link to callose deposition. Our findings also contribute to the understanding of natural compound priming processes.

Importance of Research

The application of hexanoic acid to B. cinerea spores prior to inoculation on detached tomato leaves resulted in a considerable decrease in leaf necrosis, as measured 72 hours after inoculation. At the MFC, hexanoic acid treatment completely eliminated B. cinerea infection. When the treatment was rinsed away prior to leaf inoculation, the inhibitory impact remained, suggesting that hexanoic acid had a long-term influence on germination capacity. The effectiveness of hexanoic acid therapy on a host was validated by these findings. The fact that Hx-IR primes several genes, such as GST and glutaredoxin, which are not early activated by Botrytis in tomato, suggests that these genes might be direct targets of this natural inducer. One of the most significantly induced genes by MSB, a water-soluble vitamin K3 derivative, encodes for a GST, which is also substantially induced by H2O2 and NO treatments. As a result, a similar priming mechanism can efficiently transmit the hazardous chemicals produced during oxidative stress in scavenging. Concentrations of hexanoic acid lower than the MFC simply delayed spore germination, and mycelia only developed 7 days later. Under these circumstances, cytoplasm retraction was not detected, and spores inflated before germination. The irreversibility of the hexanoic acid effect at doses equal to or more than 16 mm demonstrated that these treatments permanently inhibited B. cinerea spore germination.
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Johns Hopkins University is a private institution that was founded in 1876. The school has campuses located in and around Baltimore and the District of Columbia, as well as in Italy and China. The main campus for undergraduates is the Homewood campus in north Baltimore. Most of the university’s schools use a semester-based academic calendar, with some offering an additional, three-week study period in January. English is the language of instruction. Undergraduate students are required to live in university housing for the first two years of their studies. Accommodations are not available for graduate students, with the exception of those enrolled in the school's Peabody Institute, a conservatory. The university comprises nine academic divisions that offer studies in the arts and sciences, engineering, business, education, medicine, nursing, music, public health and international studies. Some of the most popular majors for undergraduates (at the Homewood campus) are public health studies, international studies and biomedical engineering.
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