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Effect of salicylic acid and putrescine on some physiological characters and
essential oil of peppermint (Mentha piperita L.)
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ABSTRACT

Peppermint (Mentha piperita L.) is a medicinal and aromatic plant belonging to Lamiaceae family that its essential oil is
used in differernt pharmaceutical industries. In order to study the effect salicylic acid and putrescine on some physiological
characters and essential oil of peppermint, an experiment was conducted as a factorial using treatments of salicylic acid (0,
0.1, 1 mM) and putrescine (0, 0.1, 1 mM) in randomized complete block design with three replications. All traits were evaluated
in two harvests. Results showed that all traits (except the ratio of chlorophyll a/b, carotenoid, anthocyanin and soluble solids)
in the first harvest were significantly higher than the second harvest. Application of different concentrations of salicylic acid
led to decrease the amount of chlorophyll a, total chlorophyll, carotenoid and anthocyanin. Also the treatments of 0.1 and 1
mM salicylic acid increased shoot essential oil perecentage in comparison to no consumption 16.45% and 32.91% and leaf
oil perecentage in comparison to control 2.54% and 29.66%, respectively. With increasing the putrescine, yield per unit area,
chlorophyll a, total chlorophyll, carotenoid and leaf essential oil perecentage were increased. Applying of 1mM putrescine
increased the amount of anthocyanin and leaf essential oil perecentage in comparison to control 33.91% and 21.36%,
respectively. In addition to, the interaction effect of two studied factors on fresh yield per unit area, chlorophyll a and b, total
chlorophyll, carotenoid, anthocyanin, soluble solids and interaction effect of three factors on dry yield per unit, careatotal
and soluble solids were significant.
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Tablel. Physical and chemical characteristics of field soil

Silt Clay Sand N P K Organic Saturated paste EC Saturation
(%) (%) (%) (mg/kg) (mg/kg) (ma/kg) Carbon (%) extract pH (dS/m) (%)
6 18 76 0.5 36 480 1.2 7.8 2.33 37
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Table 2. Analysis of variance of different concentration of salicylic acid and putrescine on some physiological

characters and essential oil of peppermint

Mean of Squares

= - - —_
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sov df 2.8 es 5 £ 5 S5 £ g 3 2% 3%
c'c = S S = 53 2 8 2 s S 4o
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Is ol = = 3 z 3 2 2 82 ¥®o
= = (] @] s © < &3 53 4B
Replaction 2 18932165 1451229 0.200 0.207  0.405 0.042 0.046 1.655 1764 0141 0.053
A (salicylicacid) 2 19507.872 513551  0.082 0.029 0.083 0012 0.032° 11580 26.707" 0.687" 0.100™
B (putrescine) 2 68543.1997 2494203 0.153"  0.196 04307 0.003 0.085" 739317 7.385 0.124  0.058"
AB 4 29222621° 367409 01727 0483" 0.601" 0.068 00407 10.689™ 117.002” 0.018 0.012
Errorl 16 6974.396 539.824 0.022 0.081 0.066 0.027 0.009 1.780 3.888 0.149 0.013
C (cut) 1 407307.387" 23521.743" 1.775" 0.476 2977 0.064 0014 323.645" 121.200” 12.603™ 1.799"
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*and ** significant at 1% and 5%, respectively. Wo,0) g ao 30 Jlisl mhaw jo lo e oSy 4y e g %
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Table 3. Mean comparison of salicylic acid on the measured traits
Different - : Soluble Shoot essential Leaf essential
concentrations C?::\or/opfk\]z)l a ((?;ro}er]l\?\;;j Azmgflcyg;;n solids oil percentage oil percentage
salicylic (mm) 99 99 9 (%) (%) (%)
0 1.86a 0.87a 10.74a 16.31ab 0.79b 1.18b
0.1 1.73b 0.86ab 9.14b 15.27b 0.92ab 1.21b
1 1.77ab 0.79b 10.04ab 17.70a 1.05a 1.53a
o_\.&d)ﬁfo)‘bﬂ Slao POy )-" u.‘ivLm dolas ¥ J5..x_;> .
Table 4. Mean comparison of putrescine on the measured traits
Different Fresh Dry . . Leaf essential
concentrations yield yield Ck(\ll.rl10r/opff\1,\)l/)l a TOte(%d}"Of:z? hyl C(:;ro/ter]l\?\;)d Azr;rt‘gtl)/cyg;;n oil percentage
Putrescine (mm)  (g/m?) (g/m?) 99 99 99 9 (%)
0 768.44b 154.99b 1.72b 1.81b 0.77b 9.17b 1.17b
0.1 769.49b 164.99a 1.75b 1.85b 0.83b 8.48b 1.32a
1 875.33a 178.45a 1.89a 2.10a 0.91a 12.28a 1.42a
e 93 5% onbs pSojlail la S g (eSile duslie .0 oo
Table 5. Mean comparison of the measured characteristics in two cutting
= o o ;Z = g < g 3 <
= k=) == >3 o= = = o Kb
=2 L~ T 23 = S 82 2 E=1}
£ >E 2E So 5% =9 go S 28 2 g
=] ) > 5> = 5o 23 =< -3 2 e
O 82 5 =£ =E °e =8 S g3 8 8
LL £ - £ - [~ <= ° 2o b= 5
1 890.93a 187.02a 1.97a 0.75a 2.15a 7.53b 14.93b 1.21a 1.72a
2 717.24b 145.27b 1.61b 0.64b 1.68b 12.43a 17.93a 0.63b 0.89b
ol Bl 51,0 (F oV le Joux) o JLald el oo gid )l

N Jelme Jols jled o e Jsl ez 5o Jele g0
N e b Sl gl Ve Lo
Sl Ygedeo oV e 555 (SiP1) Vg dee
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Olie (rytier p9d ez S Oeizes (V-2 JS2)
O gy 3 gacshee Vo) L i a4 adeig S

sebay Jals el ogls ol 5o adeig S (yl5ee
Wlgs blite Sl o Sl il Cod (o sne
el izmen 5 (oys ) mhw jo) alfas
(YJgaz) <88 |18 (a0, 0 mhaw o) Sl
VB e g Sehedlo sl cdale ol
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Table 6. Mean comparison of the interaction effect of salicylic acid and putrescine on the measured traits

k=) = 2 'CZA T — £ = 38
e~ Z£E EF g£F ©F &z 3
Treatments 2E S goo % 2 g2 §§’ F
e 2p 22 &g fB £g 5%
T sS= S£<= B (S < )
o &} 5 < &
|_
Control (SoPo) 692.19d 1.85abc  0.70b 1.98bcd 0.84ab  9.87cd  15.22de
putrescine 0.1mM (SoP4) 780.11bcd 1.97a 0.77b 2.17ab 0.89ab  9.22d  16.10d
putrescine 1ImM (SoPy) 875.94ab  1.78bc  0.63b 1.84bcd 0.88ab  13.15a 17.62cd
salicylic acid 0.1mM (S;Py) 777.15bcd 1.66cd 0.57b 1.67de  0.70c 8.73d  13.20ef
salicylic acid 0.1 mM + putrescine 0.1 mM (S,P;) 788.74bcd  1.54d  0.59b 1.56e 0.90ab 6.18e 12.28f
salicylic acid 0.1 mM + putrescine 1 mM (S;P,) 960.17a 2.00a 1.00a 2.44a 097a 12.52ab 20.33ab
salicylic acid 1mM (SzPo) 832.97abc  1.66cd 0.68b 1.78cde 0.78bc  8.92d  18.72bc
salicylic acid 1 mM + putrescine 0.1 mM (S;P) 738.90cd  1.74bc  0.65b 1.82cde  0.71c  10.03cd 21.50a
salicylic acid 1 mM + putrescine 1 mM (S,P,) 789.88bcd 1.9lab 0.67b 2.0lbc 0.89ab 11.18bc 12.88ef

sl (O 41+ 0) 5SS g3 Bl oSl o cixe B 05 Silo Co o p0 S e By >
Mean within a column followed by the same latter are not significantly different at p<0.05 according to the Duncan multiple range test (p<0.05).
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Figure 2. The interaction effect of different concentrations of salicylic acid and putrescine on carotenoied in the first

(a) and second cutting (b)
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Figure 3. The interaction effect of different concentrations of salicylic acid and putrescine on soluble solids in the
first (a) and second cutting (b)
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