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Table 1) Variance analysis of peppermint morphophysiological characteristics affected by ethanol and methanol foliar spraying

Mean of squares
Source of df
variation essential  leaf chlorophyll ~ shoot fresh  shoot dry plant leaf Ia;era;l largest lateral  largest leaf  largest leaf node
oils index weight weight height number nin?ger shoot height height width number
Block 2 0.02 ns 21.76 ns 394 ns 310 ns 74 ns 38 ns 0.53 ns 0.61ns 0.86 ns 0.05ns 543 *
Treatment 9 0.49 ** 5.47ns 13630 ** 1359 ** 36 ns 34* 7.14 > 28.32 ** 0.34 ns 0.14 ** 2.01ns
Error 18 12 8.42 2012 165 90 14 0.76 13 0.53 0.03 1.36
CV (%) - 25.56 8.29 11.05 13.28 16.53 13.7 25.82 21.59 14.38 6.75 5.99
ns, *,**: non-significant and significant at 5 and 1% probability levels, respectively. WOl oo 10 g ) w0 s S gl g pas oo lid i 4 Fg RS
s S5 4 558 98,5 90 Do S J Sl 9 JSUT AL glows ST (Y Jgar
Table 2) Effect of ethanol and methanol foliar spraying on morphophysiological characteristics of pipperment
essential oils shoot fresh shoot dry weight  leaf number per longest lateral .
Treatments (%) weight (g) @ plant shoot number shoot length (cm) leaf width (cm)
No spraying 1.07 cd 400 ab 62 C 240b 4 abc 4.8 bc 2.6 ab
Water spraying 1.33 bc 403 ab 108 ab 23.0b 4.3ab 3.0cd 2.1d
10 1.60 abc 373b 93Db 26.3 ab 2.7cd 3.3c 2.2cd
Ethanol 20 1.80 ab 468 a 113 ab 27.3ab 50a 4.9 be 2.8a
oy 30 1.60 abc 457 ab 110 ab 317a 53a 4.6 be 2.6ab
40 1.20 bed 430 ab 9 b 23.0b 2.3d 3.8¢c 2.3 bed
10 2.00a 423 ab 110 ab 28.0 ab 1.7 de 11.2a 2.6 ab
Methanol 20 0.67d 246 ¢ 60 c 27.3ab 3.0 bed 6.6 b 2.5 abc
oy 30 1.07 cd 483a 123a 333a 47a 9.6a 2.6ab
40 1.10 cd 373 b 93 b 27.0ab 0.7e 1.1d 2.6 ab
Means in each column followed by the same letter(s) are non-significantly different. 5l gl e IS (g 5lel Ll 51 g 2 50 aslie g s slo Lo
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ABSTRACT  Using of substances such as ethanol and methanol can be considered as a way to improve
plants yield helping carbon dioxide fixation increment. The effect of methanol and ethanol spraying on
growth and essential oils of peppermint has been studied in field conditions based on randomized
complete block design with 10 treatments including spraying with 10, 20, 30 and 40% methanol and
ethanol, distilled water and no spraying. There was an enhancing effect of ethanol and methanol spraying
on most of studied traits. Methanol had positive effect on leaf number, longest lateral branch length and
leaf width. Also, ethanol increased essential oils content, shoot fresh and dry weight and lateral shoot
number. In general, the best treatments effecting on plant traits were ethanol 20 and 30% and methanol 10

and 30%. The highest essential oils content was observed at 10% of
methanol 10 — 30% of ethanol. To foliar improvement, 30% of methanol
was the most suitable treatment. Therefore, with economic and availability
considerations, methanol would be recommendable for more essential oils
content achievement. Also, for the best peppermint business performance,
30% methanol could be applicable.
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