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Effect of methanol foliar application on yield and morphological characteristics of
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ABSTRACT

To evaluate the effects of methanol concentration (0, 20, 40 and 60% v/v) and application time (before and after
flowering) on yield and some morphological characteristics of sesame, a field experiment was performed at the
research field of Jiroft University in 2016. Treatments were arranged in a factorial based on a randomized
complete block design with four replications. Based on results, Methanol concentration had significant effects on
all studied characteristics, so that the highest and lowest mean value was observed at 40% methanol concentration
and control, respectively. Methanol spraying time significantly influenced the stem diameter, seed number, harvest
index and 1000-seed weight, so that the highest and lowest means were obtained at before and after flowering
stages, respectively. The interaction of methanol concentration and methanol spraying time were significant on
leaf area index, leaf number, length branches, number of lateral branches, number of capsules, seed number, plant
height, shoot dry weight and seed yield. The best treatment in this study was foliar application of 40% methanol
concentration at pre-flowering stage. According to the results, it can be concluded that the use of methanol could
greatly improve the yield, and morphological characteristics of sesame.
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Table 1. The meteorological information of the experimental site during 2016

Month Temperature (°C) Relative humidity (%) Rainfall Evaporation

min max min max (mm) (mm)

Jun-Jul 30.2 42.8 12 32 0.0 553.5
Jul-Aug 30.5 44.0 12 44 0.0 490.2
Aug-Sep 31.2 43.9 14 39 0.0 4574
Sep-Oct 27.9 40.6 19 41 2.4 370.2
Oct-Nov 24.1 36.3 24 61 6.0 269.2
Nov-Dec 17.0 29.1 25 54 29 180.9
Dec-Jan 9.5 22.0 25 57 4.5 136.0
Total 15.8 2457 .4
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Table 2. Physicochemical properties of the experimental soil.

EC(dS.m™)  pH Organic Organic N
carbon (%)  (mg.kg?)

matter (%)

K P Sand Silt Clay Texture

(mgkg?) (mgkg") (0)  (0) (%)

1.2 7.4 0.9 0.52 0.064

202 3.7 62 26 12 loam sandy
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on some of methanol concentration and foliar application timeeffectsTable 3. Analysis of variance of the
morphological characteristics of sesame plant.

VOS df Leaf Leaf Branches branches Lateral Stem Plant
number plant™® area index length number plant™ diameter height
Replication 3 4,69792™ 0.00588"™ 0.511667"™ 0.0432" 0.03145™ 16.54"
Time (T) 1 11.2813™ 0.012544" 81.92" 0.96258" 0.00488" 258.78"™
Methanol (M) 3 57.1979™ 0.40486™ 84.33417" 0.49445" 12.525" 286.06™
TxM 3 0.386™ 24,0475 0.3549™ 0.01425"™ 154.16™
19.6979™
Error 24 3.79818 0.0055 6.301042 0.06957 0.03139 13.66
CV (%) 12.87 26.65 16.47 16.25 13.15 12.25

K K NS.00,0 Vg O Jleiol o (o Jlo tme g o (dme puf el i &

ns, *, **: No significant, significant at 5 and 1% probability levels, respectively
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Table 4. Mean comparison of the effects of methanol concentration and foliar application time on some
morphological characteristic and yield of sesame plant.

Time  methanol  Leaf Leaf Branches Lateral Plant Capsule Seed Harvest  Shoot dry
(M (M) number  area index length(cm) branches height(cm) number yield(g/m?) index(%) weight(g/m?)
plant™ plant™ plant™
0 43.25° 1.65% 44.05% 407 11567  31.13°"  118.9%  2954°  402.49%9 |
20 47.75° 1.93° 48.65° 4.20% 128.3° 37.11°  14368°  29.06° 494.36™
Before 40 51.50° 2.07° 54,62° 4.95° 138.7° 42,53  163.09°  30.04° 542.75°
flowering 60 42.50°7 1.429 44.27%  417°°  118.9%* 31.96% 115.94°9 2922 396.68"
0 43,50% 1.58° 4355 412%0  118.2°" 3136  120.06°  29.22™ 410.88°
20 45,50 1.68° 45559  4.20% 1204% 33719 13241%  29.04° 459.24%
40 46.50™ 1.85° 46.5° 418" 121.6™  33.75°  139.72°  28.83¢ 496.89"
After 60 44,75% 1.47° 43.2°0 4155 1185°7  31.6679 117.67° 28.11%  405.17
flowering

5l (gl g glas STl (glasals iz el ulul 5 gas 10 S jo (gt o 50 S e B> Ll .Sl
Mean followed by the same letters in the same columns are not significant at 1% probability level, based on Duncan’s

multiple range test.
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Table 5. Analysis of variance of the effects of methanol concentration and foliar application time on sesame

plant.

S.0.vV df 1000 Seed Shoot dry Harvest Seed Capsule Seed

weight weight index yield number number
Replication 3 0.024"™ 387.98™ 0.44"™ 28.91™ 14.22"™ 16.56"
Time (T) 1 0.0016™ 2054.08™ 9.95" 503.98" 74.93" 10.73™
Methanol (M) 3 0.2549" 26328.26" 9.327 2131.64" 83.77" 62.34"
T*M 3 0.088™ 1634.90 3.26" 283.82" 34.147 7.76™
Error 24 0.045 373.94 1.19 61.19 9.12 18.84
CV (%) 12.17 24.56 8.92 25.31 2291 7.20

K NS, ) 0l w50 lo pixe g o gine S A
ns, *, **: No significant, significant at 5 and 1% probability levels, probability.
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Table 6. Mean comparison of the effects of methanol concentration and foliar application time on
some morphological characteristic and yield of sesame plant.

Treatment 1000-Seed weight (g) Seed number capsule™ Stem diameter (cm)
Time of spraying
T1 (Before flowering) 3.15% 78.52° 1.88°
T2 (After flowering) 3.19% 77.36° 1.85°
Methanol concentration
(%)
M1 (0) 3.05™ 76.10" 1.74°
M2 (20) 3.17% 81.40° 1.88*
M3 (40) 3.42° 78.98% 2.03
M4 (60) 3.03" 75.30° 1.81°

35,05 gl s Dglds o ;0 S prhan )3 (g [0 S iiie By gl sla (Sl
Mean with the same letters in the columns are not significant at 1% probability level.
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