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Abstract

To evaluate the effect of melatonin pretreatment on germination, early seedling growth and some physiological characteristics of
Dracocephalum moldavica under osmotic stress, an experiment was conducted in a factorial arrangement based on completely
randomized design with 25 treatments and three replications. The experimental treatments were including different
concentrations of melatonin (0, 5, 10, 50 and 100 pmol) and osmotic stress (0, -0.2, -0.4, -0.6 and -0.8 MPa). The seeds of
moldavian balm which were primed with different concentrations of melatonin for 24 hours, then in order to germination test
under osmotic stress, they transferred into sterile petri dishes which contain 10 ml PEG. Results showed that increasing in stress
caused reducing of germination percentage and rate, seedling dry weight, seed vigor index, radicle length, radicle dry weight,
shoot length, shoot dry weight, photosynthetic pigments, protein content ,increasing and soluble sugar content. Seed priming
with melatonin caused an increase of plant tolerance to osmotic stress. Melatonin caused the increment of germination
percentage and rate of germination, seed vigor index and ultimately enhanced dry weight of moldavian balm seedlings under
stress condition. The seeds which were pretreated with higher concentrations of melatonin (50 and 100 pmol) showed an
increasing of physiological characteristics (photosynthetic pigments, soluble sugar content and protein) under stress condition
compared to control. No germination was observed in seeds which were pretreated with distilled water at the levels of -0.6 and -
0.8 MPa, while the concentrations of 50 and 100 pmol melatonin caused a seed germination at all levels of osmotic stress.
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Table 1- Analysis of variance of melatonin pretreatment on germination and early growth seedling of
Dracocephalum moldavica L. under osmotic stress.
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Table 2- Analysis of variance of melatonin pretreatment on some physiological traits of
Dracocephalum moldavica L. seedling under osmotic stress.
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Table 3- Mean comparison of melatonin (Mel) pretreatment effect on germination and early growth seedling
of Dracocephalum moldavica L. under different levels of osmotic stress.

Sl X 55 5

= =
] Bh x < .
—_ 2 o b} = ) =
258 L e 3 EE 5 2 T EICIEN < G
Y £o y g% . p 3= 3 g 4 B 3 @ 33 2k
= 5 S & 4 »E Q}s.. =) —~ b =] 2 5= N =]
K y EZ y A% ) 258 y B2 3428 9 o1rze
Mel x Osmotic Stress 3 E§ 3 £73 \, e LS 13 £ 2o ” 5 8 £ Q 28
388 3 EQ EE ) g 4 35 E 2 S E
°F 5= b5 z g Pg= @ g =
&) 3 %] 52 =
w
Control
Control 70+ 2.8 3.667°  0.088 2.569" +0.007 62.02°+2.56 39.763°+0.0317 0.8317°+ 0.0055 48843+ 0.029 1.737" £ 0.008
-0.2 MPa 60"+2.8 2.463'+0.0317 1.9363°+0.011 4379 £2.06 31.567°+0.0881 0.6183%+0.0127 41438+ 00716 1.318°+0.003
-0.4 MPa 316744 1.253"£0.156 1.218+0.0251 1699'+ 2357 20.033°+0.0145 0.2967%+0.0033 33.645'+0.1746 0.913° £ 0.028
-0.6 MPa 0"+ 0 0"+ 0 0'+0 0"+ 0 0'£0 00 0'+0 04+ 0
-0.8 MPa 0"+0 0"+ 0 0'+0 0"+ 0 0'£0 0"+0 0'+0 04+ 0
Spmol Mel
Control 7667+ 1.6 3.836° % 25688+ 0.0172 68.086°+ 1.438 39.79" £ 0.049 0.85% = 0.0057 49.02+ 0.0665 1.7189"+0.0124
-0.2 MPa 60"+£2.8 3253 2215+ 0.0896 47.582%+2.3915 35.90°+0.0057 0.675° + 0.068 43386"+0.169 1.54"+0.026
-0.4 MPa 4333733 2.1067% 1.3835"+ 0.0353 26383"+ 1.8316 249"+ 04932 0.3435%: 0,031 36.05"+0.077 1.04° £ 0.0057
-0.6 MPa 25'£238 0.6'+ 0’0 0"+0 0'+0 0"+ 0 0'+0 04+ 0
-0.8 MPa 0"+0 0"+£0 0'+0 0"+0 0'£0 0"+0 0'+0 04+ 0
10pmol Mel
Control 80+2.8 4.74% £ 0.057 2.6167" £0.019 71859 £2.53 40.087"+ 0.0284 0.865"+ 0.0067 49.74" +0.08 1.7517°+0.0139
-0.2 MPa 65" +238 3.46"+0.057 2.2554°+0.029 54.754°2.56 36.137°+ 00852 0.701°+ 0.028 48.081°+0.13 1.554°+0.0072
-0.4 MPa 46.67'+ 4.4 2.553'+0.058 1.909° + 0.0065 339777321 31403+ 0.1121 0.5986°+ 0.0084 4144£0.19 1.3103¢+0.0054
-0.6 MPa 30M+£28 1.334£0.175 1.1935%+0.0352 15.936'+ 1.491 19.976%+ 0.0887 0.2835"+ 0.0142 33,197+ 0.48 0.91¢+0.0493
-0.8 MPa 0"+0 0"+ 0 0'+0 0"+ 0 0'£0 0"+0 0'+0 04+ 0
50pmol Mel
Control 91.67"+ 1.6 4.9"£0.06 2.643" & 0.0384 84.03" %192 4033+ 0.0881 0.893'+0.012 51.323'+0.6617 1.75"0.026
-0.2 MPa 7528 4.12°£0.06 2.578" % 0.0065 6689 +2.517 39.63'+0.1452 0.8547% +0.0081 49.55"+0.0685 1.723°£ 0012
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-0.6 MPa 3833%+ 16 2.0033' £ 0.058 1.3727£0.01015 2386+ 1.095 26.067°+ 0.463 0.338%"+ 0.0346 36.182"+ 02437 1.034°£0.028
-0.8 MPa 15"+57 0.623'+ 0.098 085"+ 0.0425 6.65"+2.541 17.83"+1.189 0.24+0.0075 26152+ 0257 0.617+0.047
100pmol Mel
Control 96.67"+ 1.6 52"+ 0,057 2.6577°£0.014 88.81°+£2.09 40423+ 0.124 0.8887°+ 0.007 51.438"+ 0.44 1.769° + 0.0075
-0.2 MPa 85" 2.8 4.62°%0.057 2.601"+0.011 76.08"+2.641 40.046"+ 0.0417 0.857"+0.007 49454+ 0.072 1.743°£0.012
-0.4 MPa 6667+ 4.4 3.28%+0.057 2.0237°+0.022 52413427 35523"0.0788 0.657° + 0.0089 43.083'+0.0521 1,367 + 00185
-0.6 MPa 457238 1.98'+0.077 1.454£0.075 28.63% £ 1.647 28.1°+0.2081 0.3706" + 0.0269 35.578"+ 0572 1.083'+0.0497
-0.8 MPa 25'+49 0.65'+0.069 0.9277" £ 0.0077 11.37™£2.053 17.967" £ 0.835 0.2677°+ 0.0095 27.814+ 0.061 0.66"+0.0057
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Figure 1: Effect of melatonin pretreatment on chlorophyll a (A), b (B), total (C) and carotenoids (D) of

moldavian balm seedling under osmotic stress. The mean comparisons were performed using LSD method at

P<0.05 significant level. Means followed by the same letter(s) are not significantly different.
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Figure 2. Effect of melatonin pretreatment on soluble sugar content of moldavian balm seedling under

osmotic stress. The mean comparisons were performed using LSD method at P<0.05 significant level. Means
followed by the same letter(s) are not significantly different.
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Figure 3: Effect of melatonin pretreatment on protein content of moldavian balm seedling under osmotic

stress. The mean comparisons were performed using LSD method at P<0.05 significant level. Means
followed by the same letter(s) are not significantly different.
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