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Effect of Mechanical Working System on Labor—Saving in Wheat Cultivation
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ABSTRACT This study was carried out to evaluate the
wheat cultivation system to reduce costs and mechanize
wheat production. A field study was conducted for 2 years
(2009 to 2010) at the National institute of crop science,
Iksan, Korea. We used working system I and working
system II for the experiment. Working system I is used a
multiple machine attached with a spreader tractor (seeding,
fertilization, seed coverage, and weed control functionality)
and working system II is used a multiple machine with a
tractor which works for simultaneous job when seeding
step (seeding, fertilization, and seed coverage). Sowing to
harvesting operation time is 118 hours/ha for mechanize
with conventional planting. Working system I is a multiple
machine and a combine machine with a tractor, which
worked 26 hours/ha lower than conventional planting.
Working system II is 18 hours/ha lower than conventional
planting. The reduced work efforts of working system I
and II were 78% and 85% respectively. The growth and
yield of wheat according to working system I and II is
lower than conventional planting. Therefore, a multiple
machine needs to study for appropriate seeding rate.
Mechanization cost in consideration of the mechanical
break-even point when the working system I is 3.7 ha and
working system II is 4.2 ha. The farm income is enhanced
by working system I (778,110 won/ha) and working system
IT (849,930 won/ha). The results showed that application of
a multiple machine lowered costs of wheat production.
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Table 1. Three types of working step using machine in wheat cultivation.

Working ste
8 Siep Conventional (Control)

Used machine

Working system I Working system II

Hand

Hand, Power duster

Seeding
Basal fertilization

Soil covering Soil coverer

Applicator
Batch job machine

Applicator (Simultaneous working)

Soil coverer

Herbicide application
Additional fertilizer

High pressure sprayer
Hand, Power duster

Harvesting Combine

Applicator and Power duster

Riding type applicator Riding type applicator
Applicator and Power duster

Combine Combine

* Applicator, Soil coverer is working machine on tractor

Hand Power duster

Applicator on tractor

Seeding

Batch job machine (Simultaneous working)

On riding type cultivator

Riding type applicator

Harvesting (Combine harvester)

Fig. 1. Type machine at the working step from seeding to harvesting.
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Table 2. Working hours per hectare according to difference used machine of working steps in Wheat cultivation.

Soil Simulta

Seeding Basal fertilization cove -neous Her.blcllde Additional fertilizer
. . application Harves
-ring  working . Total .
Treat Soil Ridi -ting (Min/ Ratio
-ment Applic ppli o1 'ANE - Hioh Applic (Com 10 (%)
Power Power coverer on type wer -bi a)
Hand atoron Hand -catoron . pressure Hand atoron -bine)
duster duster on tractor applic duster
tractor tractor sprayer tractor
tractor -ator
T1 1986 - - 1892 - - 68.3 - - 71.0 150.0 - - 25.8 703 100
T2 - 29.6 - - 51.9 - 68.3 - - 71.0 - 460 - 25.8 293 41.6 100
T3 - 296 - - 51.9 68.3 - 12.6 - 460 - 25.8 234 333 80.0
T 4 - - 17.5 - - 163 683 - 71.0 - - 163 258 215 30.6 735
TS5 - - 17.5 - - 16.3 683 - 12.6 - - 46.0 - 25.8 187 26.5 63.7
T6 - - 17.5 - - 16.3 683 - 12.6 - - - 163 258 157 223 53.6
T7 - - - - - - 519 126 - - - 16.3 258 107 152 364
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Table 3. Difference in growth and yield of wheat according to
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sowing method.

Seeding Culm Spike Number of Number of 1000 .
. . . Test Wt. . Yield
Seeding method amount Length length grains spike (2/0) grain (Ton/ha) Index
(kg/ha) (cm) (cm) (spikelet-1) (m%) & Wt.(g)
J
Broadcast planting 150 92.1 7.1 213 1,133 712.2 423 3.47b 104
(Conventional, 200 90.1 7.1 20.2 1,247 715.3 42.0 4.29a 129
Control) 300 92.2 7.0 16.9 1,220 725.2 424 4.04a 121
. 150 88.2 6.8 20.2 1,227 729.0 39.7 3.34b 100
Broadcast planting 82.8 6.8 21.3 1,200 684.8 33.1 291¢ 87
(Machine)
300 83.7 6.9 20.1 1,347 706.6 36.9 2.74¢ 82
Drill seeding 120 73.7 6.0 16.0 820 706.8 40.5 2.70¢c 81
(Simultaneous
working’) 150 80.2 6.2 16.9 811 711.8 39.7 2.80c 84

J; Mean separation within columns by DMRT at 5% level.



2 JIAZ ZEH Aol ot 3 =z it

=3

335

Table 4. Break-even point according to working system in wheat cultivation.

Loss factors (A)

Profit factors (B)

O Cost of machine purchase

A : Tractor(60HP) 1, Fertilizer(seeding machine)

applicator 1, Riding type applicator 1, Combine 1
= 2,899,450 Won

: Tractor(80~95HP) 1, Batch job machine 1,
Riding type applicator 1, Combine 1
= 3,580,570 Won

O Labor saving
A(Treatment 6): 91.0 hr/ha,
= 778,110 Won

B(Treatment 7): 99.4 hr/ha
= 849,930 Won
(Male 68,405 Won/one day)

O Break-even point

: A : 3.7ha, B : 4.2ha
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