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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.
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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¢
2ol
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 29.54%¢  5.30° 0.59° 2.420 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%¢
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priming
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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%).
(LSD = 708) 95l s ire cglds oS jie By S oSiws gyl slonKile st o ot

gLl (25 Gloj 2 igidhe S|

Sty gl il 35 oS leo V0l e Jlat 3 (aalS b 5, skt ity ol (S LogysSiles anelis
VIVA 5 AN Gl s i omigdlo i 5 a5 e Voo 5 00 iy il slalos (1 Jsaz) ]
als lis (F Jgu2) bl dunlio cpizep i Hd uilees dald 4 Cawd 0I5 B cils 5l 5, dlows (gaws o
& S (6 i S a5 28 g 0 el 5 S koo Vo S L pitle s ol e gl ol
SBLS Ab e gl il 55 oSk V0 i ol e (Seislanied o 01l 5 il sl S
A 0d (5l gre glds (BalS oy 4o Lalens ;00 Sy Sl s, S A (e (S50 S (o 0
25 4 St o 5 S5t syl il S5, ol 55 1y Al igdle Vpay Kea Bee B 1ol
Obey 30 e gyl ol oS slowi g 0 )5 L alil oo Ly G 0 gy ) Glodoas b oS col s ladl

3 oeedle SLLOF) s, 8 a4 gt S p ol b blS Jw wisls lid gao o A BV ioli8l eals

Solanum lycopersicum L. -¥ Aloe vera L. -¥ Raphanus sativus L. -Y Capsicum annuum L. -\

v



OhlSes 5 o3l3ac

Vo GlaclIE b e oS psbe & sl oah suali 57 LS olisS s, ol s clalS alS 5 sl
0)55 E9y% 3 L &5 092 Fae olp LT (igdle e caldl ool ools ralS ) (aulS wo s (pigdhe Vgeg, S
B 9 CelnS aS Wols las (V) o) Kee g Zhang « ciogh ;0 (VY) ob Jleel ()0 0590 Jol ans o b (6,6
cle 1ol carge 150 5o 5 ol log S sb @ sl IS S s Guigle Sl e slam T slaps ole
2 gl (2alS oy 13U ol awy )0 eyoe Sl A 05l e lad (Bl 4 e bl el 5 igidle
90 (pl 58 olS Sl509,0 (wiede Slgiome il b penditis bL3 | Hd pailaes 2 jo r’)fgsL"‘ Voo 900 Glajles

Syl jles

glawl a8l cunls 5l lajg, slass 5 2al8 ley j0 LS slaws 5 dsde S1-Y Jgax
Table 2. Effect of melatonin on number of leaves at flowering time and number of days to flowering of spinach.
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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 48.3 be 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.
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