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Development of Chinese Cabbage Harvester (1)
—~ A Fundamental Study for Developing a Chinese Cabbage Harvester -
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Table 1. Cropping pattern of chinese cabbage by the cultivation methods.

Cropping pattern of conventional cultivation methods Mechanized
Spring cabbage Summer cabbage Autumn cabbage cultivation pattern
Flat bed, 2 rows |Round bed, 1-row |Flat bed, 2 rows (mulching), Round bed, Round bed, 1-row
(mulching) (no mulching) 1 -row {(mulching & no mulching) (no mulching)
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Fig. 1. Harvesting and post harvesting farm operation system of chinese cabbage.
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Table 2. Status of leaves clean degree and packing of chinese cabbage.

Cultivation season No. of leaves removed Type of packing

Spring cabbage 2-7 Part by packing(corrugated cardboard)

Summer cabbage 0-2 No packing(newspaper)

Autumn cabbage 24 Part by packing(corrugated cardboard, nylon net)
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Table 3. Typical chinese cabbage processing in the different places.

Item No. of leaves removed Type of packing
Retail shop 10 12 Corrugated cardboard box, Nylon net, Binding bundle
Produces market 2-4 No packing
Factory (kimchi, pickle) 8-10 Plastic box, mesh- plate

Table 4. Details by the various packing.

Type of packing Weght(ke) | Size(L X W xH) (mm) Materials Handling capacity(heads) Remark
Mesh plate 20 1,050 X 880 X 930 Iron 100 Pilot project
Corrugated ,
cardboard box 5 525 % 350 X 185 Paper 3~4
Plastic_box 15 550 % 366 < 320 Plastic 1015 Pilot project
Nylon net - - Nylon 34
Binding bundle - Vinyl thread 2~4
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Fig. 2. Typical cut view of the chinese cabbage.



Table 5. Physical characteristics of chinese cabbage by the different varieties.

Size(rm) Head Depth of Weight(kg) No. of

Variety sizelmm) mmﬁ:es ot dilaz{)r:);n ) 1outer fPullir(li )
height | width | height | width | *(p, VS (| CESE  [hard part PSS i
Go |Ave | 357 | 464 | 302 | 190 16 25 18 20 10 o2
raenji |SD.| 36 73 18 13 2 0.3 02 2 2 13
Jang |Ave | 352 | 608 | 336 | 206 16 2.3 1.7 26 11 124
m [sp| 45 | 96 | 30 | 25 4 03 03 3 3 20
lAve | 346 | 759 | 303 | 235 17 38 29 26 11 130

Albaeki

sp. 2o |55 | 10| 12 6 02 01 2 2 21
Satno |Ave | 379 | 737 | 359 | 219 25 39 26 25 15 154
rang [sD.| 30 | 107 | 23 | 15 5 03 06 5 2 31
Dong |Ave | 395 | 273 | 356 [ 220 19 37 3.1 33 8 199
pung |SD.| 15 | 28 | 14 | 26 4 0.8 0.7 5 1 58
Nae |Ave | 325 | 556 | 259 | 185 17 38 28 31 13 214
ryuk [sD. 18 | 57 | 21 | 18 2 05 0.4 3 2 31
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Table 6. Compression forces at the diffcrent position of chinese cabbage caused by the texture analyser.

Item Leaf thickness | Maximum compression |Distance affected by the maximum | Tolerance gtress
(mm) force (N) compression force (mm) (N/mm)
Average 6.07 27.78 2.86 1.41
Outer leal 5 0.31 2.83 0.66 0.14
I leaf Average 5.47 25.72 2.84 1.31
nner ‘eal ™S, 0.13 2.21 057 0.11

(Index) O Dia. of prove : @5mm. © Compression speed : 2.0mm/s.
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Fig. 4. Compression forces of inner and outer leaf in chinese cabbage.
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Table 7. Maximum compression foroe and darmaged degree in the cabbage campression test by the rate of compression farce.
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Compression rate(%) Dldgﬁggg%‘-(’;}"‘l‘?ese Vi?wlﬁ'n}étse‘)f Maximum compression force(N) Damag ed
X Y cabbage (&) | 1st time 2nd time rate(%)
10 160 140 1,744 11.2 105 0
20 175 140 2,128 71.8 64.6 0
30 195 145 2,181 198.1 188.4 86
40 190 160 2,357 505.9 472.3 115
50 165 140 1,874 628.4 573.7 16.8

(Index) O Measurement : T.P.A Calculation O Compression speed @ 2.0mm/s
O Size of Probe @ 50x100mm



Fig. 5. Testing of compression force by the texture analyser and damaged
chinese cabbage by the different level of compression force.
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Table 8. Cutting characteristic of chinese cabbage root.

Cutting s Maximum Maximum cutting [ Distance affected by the maximum |Cutting energy
8 Sl diameter (mm) force (N) compression force (mm) (N - mm)
5 sec Average 21.07 370.31 15.62 476.01
s S.D. 2.02 41.6 3.67 88.14
| Average 22.02 340.46 15.47 . 444.98
L0mm/sec o 115 50.22 2.73 7458

(Index) O Cutting edge : 3mm thickness double sided, 60mm of blade width
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