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Abstract

Sesame harvesting is mainly done manually due to the use of dehiscence cultivars and high seed loss
in available mechanized harvesting machines in Iran. In recent years, with the introduction of non-dehiscence
cultivars, the mechanized harvesting of sesame has become possible. In this study, the traditional and
mechanized methods of sesame harvesting were investigated in terms of seed loss, cost, energy consumption
and time required for harvesting. Data of traditional system were collected from farmers in Dezful, Shush and
Andimeshk counties and data of mechanized system were obtained from Shahid Rajaei agricultural production
Company in Dezful. In the mechanized harvesting, the seed loss was measured in three amounts of seed
planting rates (5, 10, and 12 kg/ha) and three ground speeds of the combine harvester (1.5, 2 and 2.5 km/h).
The average seed loss in the combine harvester was 4.83%, of which more than 94% was related to the combine
header. The findings showed that with the increase in plant density, seed loss in combine harvester is greatly
reduced. The average labor requirement in traditional manual harvesting was 315 labor-hours, which was 98
times more than that in the mechanized method. The average cost of harvesting in traditional and mechanized
methods was calculated as 49.4 and 2.7 million IRR/ha in 2019, respectively. The input energy in traditional
and mechanized harvesting was 2088 and 1510 MJ/ha, respectively, that in the traditional method, human
energy was the major part of the input energy. The results showed that the use of non-dehiscence cultivars and
mechanized harvesting allows expansion of sesame cultivation.

Keywords: Energy, Manual harvesting, Economic analysis, Combine harvester losses, Non-dehiscence
Sesame
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Fig 1. Cutting and stooking of sesame in traditional
harvesting method
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Fig 2. Fertilization operation in non-dehiscence sesame fields
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Table 1. Analysis of variance related to the effect of the amount of seed sown on the functional
characteristics of the indehiscent sesame
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Table 2. Mean comparison of functional properties of indehiscent sesame in different amounts of sown seeds
with Duncan test at the 5% probability level
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Yield (kg/m?) Biomass Weeds Number of seed per Number of capsules per Plant Sown seeds
(kg/ha) (number/m?) capsule plant (number/m?)

7582 2412 1.9 40.4* 24.4° 26.2* Al (5 kg/ha)
1058° 457° 1° 40.32 24.7° 35.9° A2 (10 kg/ha)
891a° 5.15° 0.9 39.2% 24.6° 32.9° A3 (12 kg/ha)

Al ge 2o 0 B e 3 (Gl ae3l elsl i ls e (6ol gl W3l st alie By S JBlaz gl A Sle g

k9,8 50 oo S Hd e Sl el sads oolo lis B
ghw o iy 4 b asbed i, i p leeS (G9,—iy
50 s o gme byl blate 31 Jg ol jlo gime duo 0 1y 9 S
ebeeS asles cdl s Loy (Jool Ol 51 1 Sokes alie O Jgoo
ol oo 00ls ylis duoys iy ke j0 5SSl yge] 5l eslanl b
4 bgre a0 0 MY Ll adles wlals e o it

(0 Jguz) cusls (g loline Sgles S0 mhaws go b aS 090 AL Jloos
59 yde olal iy (oS15 iolidl s seo oo L350 g ¥ Jolox
Calis als s a4 Ylaxst ol ol il 2als pleS adles
sty )3 (sl laasld 1alS (izes g wxiS sladslw
A aiS et gladdles .ol (515 (ioli8l aml jo asuS

oS b Lol aaus” ails cubls p wlaly -¥-¥
505 S (ommb ) csls 5l B asuS ails olals )l
a0 aS del s a0, Y ol waled sl )] (eSike
S jlade el BeSal (sla JounsS b oS o3, 5l eolial Jdo

AV Jgoz) 0l jlo pme (oo S8l 55 (l5ae ool allS

o0 S 53y lude il 4y bg o il ylg 43 Y Jga

oy 31 Jud
Table 1. Analysis of variance related to the
effect of the amount of seed sown on pre-harvest

loss
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Table 4. The analysis of variance related to the effect of amount of sown seeds and combine ground speed on
seed losses in different units of combine harvesters
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198.3** 0.034** 0.001** 0.008** 196.3** 2 A
17.89* 0.002™ 0.001™ 0.001"™ 17.87* 2 B
0.010™ 0.010™ 0.003™ 0.002" 6.21"™ 4 A*B
194 16.6 14.8 16.8 18.6 1) CV
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Table 5. Mean comparison of sesame seed losses in combine harvester units in A and B with Duncan test at the

5% probability level (%0)

Js oeleeS slel 03S ol 0diygS OeleS acles e
Total End losses Cleaning unit Threshing unit Header Treatents
8.28° 0.213° 0.117° 0.0962 8.07° Al (5 kg/ha)
2.81° 0.163? 0.083% 0.082% 2.65° A2 (10 kg/ha)
4.00° 0.237° 0.117° 0.118° 3.77° A3 (12 kg/ha)
5.39 0.200° 0.1032 0.097° 5.19° B1 (1/5 km/h)
4.05% 0.198% 0.1012 0.1092 3.842 B2 (2 km/h)
5.66° 0.208% 10.9° 0.0912 5.46° B3 (3 km/h)
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Table 6. Average header loss in different treatments (%)
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Table 5. Labor, inputs and costs of traditional sesame harvesting in one ha
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