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Abstract

In 1991, a total cultivated area of peppers was 87,300 hectares in Korea. The area holds 30 percent of
all cultivated area of vegetable crops. The most common type of the pepper was green or long Chili.
Customarily, peppeers have been harvested by hand. A labour-hour of the harvesting takes the largest
share, holding about 26 percent, among other labour-hours of processes in pepper production. In recent
years, a labor cost of hand-picking has increased and labour availability has decreased. and hand
harvesting costs have increased. Growers were faced with a severe cutting-back on their acreage due to
the lack of labor. Therefore, an investigation mechanical methods of pepper harvesting was necessary.

The primary objective of the study was to design a harvester of green peppers with minimum damage
to both fruits and plants, remaining as a second crop for a succeding harvest of red peppers. The pepper
harvester should consist of the following components: (a) picking, (b) collecting, (c) cleanning, and (d)
transporting mechanism.

As a part of this study, a tine-picking mechanism was designed and a prptotype was tested. Steel-tines
were attached around a drum with an adqueate tine spacing, coming in contact with the peduncle of a
pepper when the drum was pulled upwards through the plant. An impact force of the tine seperated a
pepper at the abscission layer between the peduncle and plant without damaging other parts of plant.
The coefficient of colleration between the detachment force and fruit size was also determined.

The tine spacing and tine velocity were designed adjustable so that a whole plant could be stripped off
for the entire harvest of red peppers and leaves. The recovery and damage rates of the picking mechan-
ism were evaluated for the variables of tine spacing and tine velocity.
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Fig. 1. Physical dimension of pepper fruit-stem system
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Fig. 2. Schematic diagram of the experimental device

+«— Fruit

Applied force

direction

for detachment force test.

ch RWHAE BMF S BN

e

T3S o] YckEfEE A= AN ol Wik (R fe R
© 2, 213 /R g oe B2 2 A o) ik

f# o] o] FofR| R 7hg ekt WA g L35 JifE

& Agdle nFA 2o | YolA B ikHES U

S i el=s

webd A #7eol M Fig 33} 1 MRS JESIY
o] #tEe RIS BRE RN HREd 15%

Z HE 13 £ES R g4 e =18 Iy

BEslo] #hol EEA7)2 £ 5 7tine) S WiEstS

ol fgstAth Zalde] HES 20cmz o
o] o] i H& 1FE0 B ¢ AE] Fol, &

8
7]
FoA ] REME F5 ENR stad 288 5 9 o}
o}

RHrulﬂlhln"ﬂi{ﬂ-‘?—

A

>

WEE L fpol S T RE S RS §iEE
o =71 migEel £ 7] gl mel ﬁuuﬂisfwl
Cﬂgé} REE WS AFFshe KRS LFFH} £

Z5 e fREY 221 #Y el 2z HAsa
7hdREle} dAste E7]7F H-3E FoRe] SHE Al
£ IFAE A7t ol W) S 2PF AAEE
Atk =3 =o midE s 7hARER o8 23
F A sttt

ol9} 12 Fhatkew 2 A & MM MEARS sto 4
2 HE 249 130 ot BAN A oK, hith
2 REO| R, RETE & #asiolc

Tine Drum -

LI i A i1 Hecear
i — . P
Bear-inlgl[II R I[TI II u

Pepperplant ]

I RN - Pulley
s - N — H

EEEREEREFSNEEEEER 2

Wire Holder - V.S motor
1
I

O le—V.S.Motor

—— O.—Sproket

Fig. 3. Schematic diagram of the pepper remover.



V. 2% og
1. DEDAO| 4t L M e

T YoiEe] BmILE AT KB WEEA, & SEHZ

13 T8 7|AS e # 7|2 AT 243

13 REO| WS BIE S #RE Table 13 2Th
LEMEET 39 A 47l AF 2 Fee 77
10078 11170 & HE o2 3%
Fo| Mo} o] FRHE RKY ERO| Fy 75635024
ToFE BF, AIAEG o FASH g Zo|, 7
Ao g HRE 1549 F fERT O 28 % 49

Table 1. Physical dimension of pepper fruit-stem system (Mean+S. D.)
Variety Keumtap Cheongryang Champion
Item (n = 46) (n = 100) (n =111
Fruit weight (g) 7.563%3.149 3.493+1.569 2948+1.217
Fruit major dia. (cm) 1.441£0.225 1.110£0.183 1.005£0.189
Fruit minor dia. (cm) 1.321£0.244 1.048£0.178 0.92410.186
Fruit length (cm) 7.434+£1.093 5.770+£1.220 5.012£1.280
Stem major dia. (cm) 0.28410.060 0.206%0.039 0.19910.042
Stem minor dia. (cm) 0.272%0.059 0.200£0.037 0.186£0.042
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Table 2. Correlation matrix of pepper fruit dimension (n = 46)
Fruit Fruit Fruit Stem Stem
weight major dia. minor dia. length major dia. minor dia.

Fruit weight 1.000

Fruit major dia. 0.853 1.000

Fruit minor dia. 0.902 0.949 1.000

Fruit length 0.887 0.780 0.793 1.000

Stem major dia. 0.626 0.504 0.572 0.569 1.000

Stem minor dia. 0.602 ! 0.480 0.550 0.549 0.987 1.000
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Table 3. Physical dimension of pepper plant

(%)

Rangelcm) | 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
_ ] ‘ ‘ i \
Variety | 1 |
ItemKCPKCPKCPKCPKCPKCPKCPKCPKCP
Height 200[ 0] 7/ 0] 0[15] 0| 0[24] 1 27| 2| 8l17[10|12] 8[37|16| 1|29(35| 0]22|26
Width(X) 400 0[13] 1| 3]26(1511(31|28(26|18|26|28| 6|23|19| 2| 5[11| 0| 2| 1| 0| 0| 0
WidthY) | 7 0| 0[16| 2| 5[29(30(15|27|27(33|15(20(25| 5|17 [11| 1] 3| 9] o] 1| 1] 0] 0] ©
Position 200/ 0[5 10 8J 10 2015| 2| 7|20| 4[10{31|32|12|17|28|37| 3[18|25| 0|13]| 6
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Table 4. Correlation matrix of detachment force in fruit-stem system (n=)
Detachment Fruit il Stem Stem
t
force weight b major dia. minor dia.
Detachment force 1.000
Fruit weight 0.634 1.000
Fruit length 0.569 0.887 1.000
Stem major dia. 0.566 0.623 0.567 1.000
Stem minor dia. 0.580 0.620 0.549 0.987 1.000
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Table 5. Percentage of recovered pepper
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Variety Keumtap Cheongryang Cheonpyung
Remark

Item R1 R2 R3 R1 R2 R3 R1 R2 R3
Recovery ratio 735 81.2 88.5 70.4 835 876 726 806 852
Detachment ratio 62.2 76.8 81.5 56.6 712 78.6 634 711 77.5 S1
Damage ratio 124 141 182 147 173 198 152 162 203
Recovery ratio 748 843 928 724 858  88.1 739 83.1 86.4
Detachment ratio 64.1 79.1 87.2 62.6 76.8 854 613 753 838 52
Damage ratio 136 16.3 20.1 16.1 19.5 223 15.3 18.6 237
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