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Determination of Development Strategy for a Pepper Harvester
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ABSTRACT

Pepper is the most important horticultural plant in Korean farm. Pepper harvesting has been known
to be the most difficult process in pepper cultivation so that demand for mechanization is strong.

In a research to develop a pepper harvesting machine, performance and capacity of the harvester
should be determined based on both ecomomical feasibility and machine design concept.

In order to accomplish an economical analysis of the pepper harvester, a mathematical model for co-
mparing manual harvesting cost to machine harvest cost was developed. Validity of the model depends
on the data used in the model. Economical information for the model variables was acquired from the
result of farm survey on pepper cultivation technique and economics of pepper farmer. Technical infor-
mation on pepper harvester were also collected through literature review and analyzed.

Based on the economical analysis and synthesis of the technical information on pepper harvesters,
its performance and capacity were determined. The operating performances of the harvester such as
cutting, conveying, flipping, pepper removing and post-processing (sorting) were determined. Daily ca-
pacity of the machine was determined to be 0.41 ha. A pepper harvester with the suggested capcity was
economically feasibile if the price of pepper harvester, pepper recovery ratio and service life of harves-

ter were about 6 million won, 80%, and 4 years, respectively.

%8 £9](Key Words) : 3 58 7](Pepper Harvester), 8 ¥]-8- ¥4 ¥ (Model for Comparing
Harvest Cost), 7§28 %478 (Development Strategy)
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Table 1. General Cropping Information of the Farms Surveyed

Farm Size | Paddy Land(ha) | Upland(ha) Pepper Cultivation Area (ha) Average Age of Farmer
Large 1.262 1.260 0.935 50
Medium 0.512 0.851 0.463 45
Small 0.528 0.696 0.233 48
Average 0.769 0.919 0.519 48
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Table 2. Yearly Cultivation Area, Yield and Price of Dry Red Pepper

Pepper Yield Total Yield Average Price
Year Cultivation area per Unit Area (1,000ton) (won/600g)
(1,000 ha) (kg/10a2)* ’
1984 99.8 117 116.9 2,665
1985 117.9 140 165.3 3,100
1986 128.9 153 197.8 1,958
1987 88.9 155 137.9 2,359
1988 974 215 208.9 1,979
1989 717 207 148.7 1,003
1990 62.8 212 132.7 1,931
1991 709 199 1413 2,814
1992 77.2 223 171.8 3.636

Source - Statistical Yearbook of Agriculture, Forestry and Fisheries
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Table 3. Pepper Cultivation Practice in Korea

F58719) N 43

Practice Unit Contents with Percentage
Cuiltivar number . | about 30
Seedling Method direct(1), cold bed(61), sun heat(28),

electric heat(10)

Seedling Days days 70— 80(15), 81—90(41), 91—100(30), above 101(14)
Ridge Height cm below 10(11), 11—15(52), above 16(37)
Population Density No/10a below 4,000(43), 4,000—5,000(43), above 5,000(14)
Fertilizer kg/10a below 1,000(24), 1,000—2,000(48), above 2,000(28)
Multching no(2), transparent PE(77), black PE(16), white PE(5)
Chemical Application times below 5(31), 6—10(46), 11—15(23)
Year of Continuous years below 5(33), 6—10(34), above 11(33)
Cultivation

Source : 1987. Horticulture Experimental Station, Rural Development Administration
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Table 4. Type of pepper harvesters and their functional characterisitcs.

Classification Country Developed Functional Characteristics
the Harvester
USA,lItaly,Israel, Low recovery per area
Numbet of Once-over .
Hungary No proper cultivar
Harvest
Repeatable USA Severe damage on branches
USA Italy,Israel, Expensive, Relatively small machine
. Self-propelled ]
Travelling Hungary size
Attatched USA Cheap but pobr steering performance
) Expensive, Large machine size, Lobor
Post-Proce- Equipped USA. Israel . .
. . saving, High recovery
ssing Unit - ' —
Not Equipped Italy,Hungary,USA | Cheap and small machine size
Color sorting is not available yet.
Harvesting Expected to be highly labor saving.
Red Peppers | Does USA, Israel All prototype using the differences of
Only physical properties between green and|
red peppers were not successful.
Does not Italy,Hungary, USA | Cheap
D Korea (under Labor saving, High recovery,
oes
Stem development) Complicated mechanism
Cutting USA, Israel, Italy, )
Does not Loss on ground, Poor quality harvest
Hungary
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Figure 1. Various pepper harvesters and their

pepper removal mechanisms
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Table 5. Pepper Harvester Performance-Related Variables and Deduced Presumptive Magnitude

Variables Symbol P;;:;ET‘;? Remarks
Harvest Width S 0.9m -
Travelling Velocity A 0.3m/s -
Available Working Day D 20days late Aug. to mid Sept.
Available Working Hours a Day H 1Zhours -
Field Eefficiency nr 0.5 same as that of combine
Operation Time Efficiency nr 0.7 same as that of combine
Working Day Probability Nw 0.8 dry season
Pepper Recovery Ratio R 0.8 at present the ratio is 0.7
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Table 6. Pepper harvester economically-related variables and their magnitude

Variables Symbol Magnitude Remarks
" Price of Dry Red Pepper Pr 4,000 won/kg 1999—1993 average(2)*
for man : 1993(3)

Wu 3794 won/hr 8 working-hour base
Hourly Wage Manual Harvest .

Ww for woman - man 30,350 won/8 hr

2658 won/hr woman 21,267 won/8 hr
Manual Work Capacity Cu 2.56 kg/hr From survey
Daily Effective Harvester
] Co 0.41 ha Eq (D

Capacity
Additional Recovery Ratio of

e 0.5 Assumed
Unremoved Pepper
Yield per Unit Area P, 2,111 kg/ha 19891993 average(2)

25PS power consumption,

Hourly Fuel and Lubricant fuel cost - 220 won/2,

FL 1,056 won/hr .
Cost lubricant cost =

20% of fuel cost(3)

Price of a Pepper Harvester Pu 6,000,000 won Assumed
Life of a Pepper Harvester Ly 10 year Assumed, same as a tractor
Price of a Tractor Pr 10,000,000 won 25PS level
Service Life of a Tractor Ly 10 year Assumed
Job Partition of a Tractor

Jr 15 % Assumed
for Pepper Harvester

* Number in the parentheses represent reference number.
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