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The Effect of Melatonin on Yield, Biochemical Characteristics and
Nutritional Elements of Iranian Shallot Under Different Irrigation Regimes
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Fig. 1. Mean comparison of the interaction effect of different irrigation regimes and melatonin foliar application
on shoot dry weight of Iranian shallot.
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Table 1. Mean comparison of the simple effect of different irrigation regimes and melatonin foliar application on
bulb fresh and dry weight of Iranian shallot.

Treatment e (¢ ) & 5039 (25 Eom S22 035

Bulb fresh weight (g)  Bulb dry weight (g)
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owgdle il s 0 UM V505,50 O 77.77% 22.59°
Melatonin foliar application ~ 100 uM NgegySen Ve 82.79? 24.16*
200 pM NgagSen Vo e 75.81° 24.92°
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Different letters indicate significance at P < 0.05 according to Duncan test.
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Fig. 2. Mean comparison of the interaction effect of different irrigation regimes and melatonin foliar application
on total phenol content (a) and total flavonoid content (b) of Iranian shallot.
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Fig. 3. Mean comparison of the interaction effect of different irrigation regimes and melatonin foliar application

on DPPH (a) and vitamin C content (b) of Iranian shallot.
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Fig. 4. Mean comparison of the interaction effect of different irrigation regimes and melatonin foliar application
on nitrogen content (a) and potassium content (b) of Iranian shallot.
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Table 2. Mean comparison of the simple effect of different irrigation regimes and melatonin foliar application on
phosphorus and calcium content of bulb Iranian shallot.

(1) ,
Treatment ot Phosphorus (%) Ca(lc)il:;J(i %)
&kl o Without irrigation (5Lt 50 0.55% 0.24¢
Irrigation interval 5 days DL 59, 0 1.132 0412
10 days BRCBITAR 0.70° 0.31°
Control aali V! 0.28°
oeigdle b Jsls S0 UM V509,800 0¢ <1V 0.33°
Melatonin foliar application 100 pM NgegSae Ve i 0.342
200 uM Ngag Sn Yo e 0.34°

i Sl 503] bl dusy0 S Jleil o 43 lo sire BT 0Bl S e g > gl slo Lo

Different letters indicate significance at P < 0.05 according to Duncans test.
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In order to investigate the effect of melatonin on the quantitative and qualitative traits of Iranian
shallot under different irrigation regimes, a split plot experiment in completely randomized
block design with three replications was conducted in 2022-2023 in the research farm of the
Faculty of Agriculture of Ilam University. Different irrigation regimes as the main factor in
three levels of irrigation cycle 5 days interval, 10 days interval and without irrigation, and
melatonin foliar spraying as a secondary factor in four levels with concentrations of 0 (control),
50, 100 and 200 uM, were the studied factors in this research. The results showed that the
reduction of irrigation caused a decrease in the quantitative and qualitative traits of the shallot
plant. Foliar spraying of shallots, especially in concentrations of 100 and 200 uM melatonin,
caused an increase in the dry weight and phosphorus content of the bulb compared to the
control. The highest dry weight of the shoot (131 g) was related to the 5-day irrigation cycle
and foliar spraying of 100 uM melatonin treatment. The period without irrigation in shallot
caused a decrease in the dry weight of aerial parts, fresh and dry weight of the bulb, total phenol
content, total flavonoid content, antioxidant capacity, vitamin C and nutritional elements of
nitrogen, phosphorus and calcium. Foliar spraying of shallot with melatonin increased the fresh
and dry weight of the bulb, and the concentration of phosphorus and calcium in the Iranian
shallot plant. In addition, melatonin with a concentration of 200 uM in the 10 days irrigation
cycle increased the total phenol content, total flavonoid content, and total antioxidant capacity
by 33.33, 18.46, and 16.92%, respectively, compared to no foliar spraying. Also, the highest
vitamin C and nitrogen content were obtained in the 10-day irrigation cycle and 100 uM
melatonin. In general, foliar application of melatonin (especially in concentrations of 100 and
200 uM) improved the biochemical properties, nutritional and functional elements of Iranian
shallot and caused better tolerance of drought conditions in this plant.

Keywords: Antioxidant, Drought stress, Shallot, Total phenol.



