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Effect of Seed Priming and Foliar Application of Melatonin on Growth and
Flowering Characteristics of Spinach (Spinacia oleraceae cv. Varamin 88)
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Table 1. Effect of melatonin on some morphological and physiological traits of spinach.

cha 5039 039 5039 039 olasy S5 OPgdle e
28 ) oridle MJGLC Sy el Sis ada) S sleada, 5 dols RIS
Me;ho?.of Melattontl_n Leaf S plast Root ady, il Total Endogenous
application conzggr;a) on areg Shoot ol fre?s{ll Root No.of chlorophyll melatonin
(cm?) fresh Shoot weight dry lateral contenlt content1
weight dry (®  weight roots (mg g (ngg
©®  weight © FW) W)
(€3]
e
Control 2920t 5.20°¢ 0.58° 2458 0.31* 27.33¢¢ 1.4¢ 0.024¢
ol
Foliar 25 29.28¢  5.23¢ 0.59° 2.51° 0328 28.23¢° 1.65b¢ 0.024¢
application
50 28.89¢ 620  0.63% 2.30° 0.30°  30.11% 2.07% 0.024¢
100 29.42%¢ 5500 0.60° 2.37° 0.31*  32.66%® 2.1% 0.025%
JE
Control 29.54b¢  5.30° 0.59° 2.42° 0.28*  26.55¢ 1.42¢ 0.023¢
JRUIRC IS 25 30.69%  5.97%¢  0.68% 2.31° 0.30°  26.95« 1.62b¢ 0.025%¢
Seed
priming
50 33.78% 6.35° 0.712 2420 0300 30.21% 228 0.035%
100 31.65° 6.46° 0.722 2458 0.32*  3448% 2.342 0.045?

tIn each column, means that have at least one similar letter are not statistically significant (LSD= 5%).
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Table 2. Effect of melatonin on number of leaves at flowering time and number of days to flowering of spinach.

SIS Ogidle chale RV F P 25 by jo0 Sy olass
Method of Melatonin concentration Days to flowering No. of leaves at
application (Ppm) flowering time

Je 459 ¢t 4.62°
Control
Shdl=e
Foliar application 25 46.4 ¢ 4.75%
50 46.4° 5.10°
100 483 b 4.65°
JE
Control 46.1 ¢ 4.86°

)Ai Q‘—‘JL“-:-&

Seed priming 25 46.6 ¢ 474
50 50.3° 5.50°
100 543° 6.99°

“tIn each column, means that have at least one similar letter are not statistically significant (LSD= 5%)).
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Group IT

Fig. 1. Microscopic images of longitudinal cutting of spinach meristem in four leaf stage.
Group I: meristems in the early stages of flowering; Group II: meristems in advanced flowering
stages.
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Effect of Seed Priming and Foliar Application of Melatonin on Growth and
Flowering Characteristics of Spinach (Spinacia oleraceae cv. Varamin 88)

S. Amoozadeh, F. Dashti* and H. Sarikhani’

Melatonin (N-acetyl-5-methoxytryptamine) is a highly conserved molecule that is not
exclusive to the animal kingdom and its presence in plants has been confirmed by numerous
studies. Melatonin has delayed flowering in some day-sensitive plants. When spinach enters
the reproduction phase, its nutritional value is markedly reduced. This experiment was
conducted to evaluate the effects of melatonin on some growth and flowering traits of spinach
based on a completely randomized design with 8 treatments and 12 replications. Treatments
included seed priming and foliar application of melatonin at concentrations of 0, 25, 50, and
100 mg L-!. The results showed that leaf area, fresh and dry weight of shoots, the number of
lateral roots, chlorophyll content, and the amount of endogenous melatonin in seed-primed
plants were increased by 14.8, 21.8, 22, 29.86, 64.78, and 97%, respectively. Flowering time
of plants was delayed by exogenous application of melatonin. Plants derived from seeds
primed with 100 mg L' of melatonin showed greater days to flowering with higher number of
leaves at this stage. This delay in flowering was confirmed at the microscopic level by
examining the meristems at four-leaf stage. Based on the results of this study, it can be
concluded that melatonin delayed the transition to the reproductive phase and left the plant in
the vegetative phase by enhancing vegetative growth of the spinach plant.

Keywords: Delayed flowering, Photoperiod, Apical meristem, Endogenous melatonin.
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