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Table 1- Physicochemical properties of the experiment soil
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Table 2- Analysis of variance for measured traits in basil under foliar application of ethanol and methanol
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Foliar 11 13.20™ 1084.12° 13.41* 3.78™ 477 0.46* 0.16° 1.91° 24.08° 14.03*
application
EUb 24 4.46 10.51 2.96 0.34 2.37 0.10 0.04 0.13 0.57 0.51
rror
CV% 7.20 25.64 24.90 12.53 24.64 16.66 13.83 26.48 30.19 26.75
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Jolie 9 Joilil il Jglomo dagl pus Codd (3o 4 8LS 30 (owy 10 3590 Sldio (wwily ylg d 3505 —F Joua sl
Table 2- Analysis of variance for measured traits in basil under foliar application of ethanol and methanol
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Antioxidant
dry dry activity
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Foliar 11 057"  0.64™ 8.51" 0.006" 77.77* 6.23" 3.86" 0.41* 2.78" 1.52% 0.65™
application
Elb 24 0.03 0.02 0.31 0.0004 17.22 0.28 1.02 0.06 0.09 0.03 0.08
rror
CV% 25.43 21.94 24.83 18.66 10.65 18.60 23.90 17.22 9.23 11.32 8.64
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Table 3- The mean comparison of ethanol and methanol foliar application on morphological traits of basil
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L o gws . 8,5 daxs ) _ Spdob . 5, il
t Plant s Number of ™ Leaf Leaf

Treatment ; Number of Number of width Internode

height (cm) node ! length (cm) length

branches flowering stem (cm)
(cm)
el 0 34.15° 15.13% 8.66% 7.11° 3.85% 1.78¢ 3.25%
Control

10 38.31°% 13.76' 7.66" 6.66" 4,54 2.19" 3.40°

Joitil 20 35.08¢ 14.50°f 8.50%" 7.66°" 3.91% 2.045% 2.25°

Ethanol 30 38.54%¢ 17.15° 10.50% 10.66° 4.33"™ 1.90% 2.00"

40 38,443 15.65¢ 8.17¢ 10.55 4,36 2,07 3.13"

10 34.95% 15.03% 9.22% 8.33%" 4,03 1.91%¢ 2.70°

BRI 20 36.18%¢ 18.85° 10.55% 12.77%® 4,120 2.20 2.50%f

Methanol 30 36,740 18.33° 9.22% 11.55%° 4,63 2.33% 4.70°

40 41.1% 20.03? 11.332 13.442 5.18 2672 4.43°

Jokox Jgbl 5 36.96°" 19.20% 10.33 9.33°* 3.67° 2.02° 3.40°

Ethanolx 15 36.37°¢ 17.03° 9.66" 11.11% 4.20%% 2.28° 3.10™

Methanol 25 40.01% 19.20% 10.33° 11.44%¢ 4.07°% 2.09% 2.86™¢

B85 ,l5 gxe BMBILSD (yg0)] Lolusl 2 duoy> gy (g lel Jlain] gaws )3 il g o b (glaypuSilie (g yo0 jo

Means with same letters in each column are not significantly different at 5 (%) probability level according to LSD test
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Table 3- The mean comparison of ethanol and methanol foliar application on morphological traits of basil

VR IR dBlw 3 o3 o . .
7 o XX oK P s3] Sy Wil 315 Job Bl b
’ L eaf fresh Stem fresh Inflorescence Stem diameter
Treatment weight (g per  weight (g per Leaf dry Stem dry lenath
plant) plant) weight (g per  weight (g per ength (cm) (cm)
plant) plant)
cmf | 7.28% 4.41° 1.04°0f 4.06° 2.89%f 0.24%
ontro
10 6.36° 5.63¢ 1.13% 3.70¢ 3.00% 017
Joisl 20 5.01 7.83% 0.75' 2.16° 2.58¢ 0.25¢
Ethanol 30 6.36° 8.13% 0.89¢%f 3.47¢ 2.82°1 0.28"
40 8.12%¢ 8.35 1.35" 4.36° 2.85°f 0.29°
10 8.98™ 5.95¢ 1.18% 3.96° 3.06%% 0.24%
ol 20 8.74" 5.16% 1.07%% 4.41° 3.14% 0.24%
Methanol 30 9.30™ 9.42° 1.61° 6.48" 3.48° 0.27°
40 16.02° 8.05" 2.32° 10.45° 423 0.36°
JsteX st 5 6.33° 4.28° 0.83° 2.71% 2.68" 0.23°
15 9.75 7.51% 1.53° 5.74 3.26™ 0.23%
Ethanolx : : : : : :
Methanol 25 9.75 7.31° 1.55° 4.47° 3.22° 0.22°
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Means with same letters in each column are not significantly different at 5 (%) probability level according to LSD test.
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Table 4- The mean comparison of ethanol and methanol foliar application on biochemical traits of basil

7 s alawsisl U ~3 W, U el adde S bdgls adlS
Treatment o3 Total Sugar Carotenoid Total Chlorophyll  Chlorophyll SN e
phenol content (mg.g FW)  chlorophyll a b SPAD
A & dant (mg.g"FW)  (mg.g"FW) (mg.g"FW) (mg.g*FW) (mg.g"FW)
nuoxidan
activity
(%)
wls 0 29.96% 6.17%" 0.0804™ 0.779 3.519 2.459 1.45™ 29.80¢
Control

10 35.40% 6.31%" 0.0798¢ 0.79% 4.24° 3.25° 1.00¢4ef 76.35%€
Joiil 20 41.10% 7.00¢ 0.0801° 1.00°¢ 5512 4.09 1.42% 55.37°
Ethanol 30  33.30% 8.11° 0.0802"¢ 0.22° 4.14° 2.08° 1.57%® 86.75%°
40  36.30%¢ 7.85% 0.0800% 1.16%° 2.39° 2.26% 1.13% 74.35%
10 37.93%¢ 7.84% 0.0811° 0.63% 2.62¢ 2.24% 0.77% 65.73°
Jyle 20 30.16% 6.29%f 0.0799¢ 0.81« 3.89% 2.73¢ 1.04%% 78.05%
Methanol 30 30.30% 6.75¢ 0.0806% 1.33% 3.624 1.98°% 1.34% 95.96%
40 28.26° 6.67% 0.0800% 0.69¢ 3.14¢ 2.41% 0.56° 98.65°%
eX |l 5 27.03¢ 5.72f 0.0801° 0.67¢ 2.41° 1.41° 0.62°f 71.50%

Jplex Jy ! :
Ethanolx 15 36.86 5.84° 0.0799% 1.42% 2.18° 167" 051 88.06™°
Methanol 25 42.80° 10.95° 0.0802° 1.47° 3.15¢ 2.68° 2.06% 86.56

5,85 I gixe BMBILSD 9051 (wlal 3 o> iy (6ylel Jlon] ams 53 auliie gy b (slo il gt y2

Means with same letters in each column are not significantly different at 5 (%) probability level according to LSD test.
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Introduction

The side effects of chemical drugs has resulted in more attention of human to use medicinal plants
and extract their ingredients for treated of many diseases. Iranian plateau have been introduced as an
origin of many medicinal plants and according to the needs of pharmaceutical, food and cosmetic
industries to medicinal plants as a raw materials, necessity of cultivation of medicinal plant species in
the country is quite clear, because dependency to natural products and the indiscriminate exploitation
of them will be extinction of this species. Basil (Ocimum basilicum) is a medicinal plant of the family
of Lamiaceae, which it is very important in pharmaceutical industry, food and traditional medicine.
Due to serious problems in the past decades resulting excessive application of chemical inputs and
plant growth regulators to enhance agricultural production, nowadays, the need for new technologies
to produce safe food and to protect environment has been of great interest to the international
community. In this regard, the application of alcohols, especially ethanol and methanol solutions, to
improve the performance of plants in the agricultural systems are important. Alcohols are the most
important compounds in organic chemistry and they have wide frequency in the nature and are easily
produced in the industry and chemical laboratories. In addition, use of foliar application of methanol
and ethanol on the aerial parts of different plants propound as one of the newest strategies to increase
growth and their yield. The objective of this experiment was evaluation of methanol and ethanol
spraying effects on morphological and biochemical characteristics of sweet basil (Ocimum basilicum
L.).

Materials and Methods
This experiment was carried out as completely randomized design with three replications at the
Faculty of Agriculture, Ferdowsi University of Mashhad, in 2015. Plants were foliar treated with four
levels of ethanol (0, 10, 20 and 40% v/v), methanol (0, 10, 20 and 40% v/v), the same mixture of
methanol and ethanol (5, 15 and 25% v/v), and control (without spraying).

Results and Discussion

The results of variance analysis showed that the effect of foliar application had significant effect
(P<0.01) on measured indices, so that 40% methanol in the most of morphological characters is
superior to the other levels. Alcohol treatments are effective to the growth and development of the
vegetative organs of plants. Also, alcohol treatments can increase the carbohydrate accumulation and
carbon dioxide concentration. Also, foliar application of methanol along with methanol that produces
at leaves by pectin methyl esterase enzyme in cell wall development processes can increase cytokine
in production and stimulation plant growth. In the biochemical traits, the most of antioxidant activity,
phenol, carotenoids and chlorophyll b related to interaction of foliar application of methanol and
ethanol 25%. Methanol increases turgor pressure, sugar content, cell swelling and helps to leaves
development and increasing of chlorophyll and carotenoid content. Foliar application of methanol lead
to increasing of FBPase enzyme activity such as enzymes that involve in control photosynthetic
process. Ethanol converts to formaldehyde after penetrating to plant tissue and finally converts to
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carbon dioxide. Produced carbon dioxide increases internal concentration of that at leaf and causes to
increase of photosynthetic efficiency. Also the most of total chlorophyll and chlorophyll a with 20%
ethanol treatment and the most level of sugar were achieved by foliar application with 10% methanol.

Conclusions
Generally in this study it can be concluded that foliar application of methanol and ethanol as a
carbon source and biostimulant can increase the biomass and yield of Basil.
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