Development of chestnut harvester
attached on small scale agricultural carrier
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SUMMARY

Planted in 78,300 ha by about 52,600 farmers totally, Chestnut
is one of the important agricultural products in Korea. The production
of chestnut per year is more than 100,000tons and 35% of the total
production are exported to foreign countries.

Until now, chestnuts have been individually selected and hand
harvested. But reduction in farm labor force and increased wages
make us realize that mechanical harvesting techniques for chestnuts is
necessary. Moreover, in case of chestnut production, we find that
labor costs may be over a half of total production cost and the labor
may be the most expensive single input in the operation. Without
mechanization, hand harvested chestnuts will disappear from the
market due to economic competition from those that are imported.

In this study, an inhaling chestnut harvester with high
mobility and efficiency on  mountainous conditions is developed to
increase chestnut productivity and farmers' income.

The chestnut harvest processing is basically composed of
pickup, separation of other materials, removing chestnut skin,
collecting and packing. The chestnut harvester has two inhalers
propelled by engine to pick up chestnuts and has four blowing fans
for conveying chestnuts and separating them from leaves, twigs, clods,
and rocks. It also has an impeller to remove chestnut outcoat and a
packing equipment. In addition, the chestnut harvester can be mounted
on various farming vehicles. The productivity of this machine with
two operators is 480kg a day. It is almost three times as much as
that of hand harvesting (160kg/day). And it can reduce the chestnut
production cost by about 30% from 312 won/kg to 219 won/kg.



A technique for constructing chestnut site for mechanical
operation is also developed in this study. It includes forest road
construction. Forest road is essential for mechanization of chestnut
production. For the chestnut sites on mountain hills, forest roads with
width of 2.5m and interval distance of 10- 20m are advisable.

In this study, domestic chestnut farmers over the country
were questioned on their economic conditions, average age of chestnut
trees which they have, and their attitudes toward the mechanization of
chestnut harvesting. From the result of questioning, we found that
most of chestnut trees that the farmers have are already older than
marginal productive age and labor force for chestnut harvesting is
more than 70% of the total labor force input for chestnut production.

Difficulties in constructing chestnut site for mechanization and
their solutions are also depicted in this study. To bundle and group
the chestnut sites, to substitute younger trees for old ones, to choose
chestnut species for tuning harvest season, and to arrange planting

position of each species are needed for the chestnut sites.
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Speed Sprayer
( SL- 600 ( ) ( ) PRC- 100 ( )
(m) 16 1.18 1.05 1.83
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40% ,
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211 RO cL
TU
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360°
0
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30%
BC EC
3-2
3- 2.
(m) 10 15 20
(m) 7 15 25
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(MC)

M= R(1- cos(e?))

BC

(

0.8,

)
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4.5m

0.3

)

4.5m

3-3
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(1)

3-3
3- 3.

(ha) (%)

59-1 4.8 37

1 25 33

( C )
500m 15

( 10
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 A( ), B(25cm
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()
1
(3)
()
3-4
1,732m 499m
465m/ha
21.5m S 1,560m
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3-5
( 30 )
5%
3-5.
©o () 1,650 795 80 133 2,658
(%) 62.0 30.0 3.0 5.0 100.0
¢ o () 1,680 652 51 125 2,508
(%) 67.0 26.0 20 5.0 100.0
()
o
39m/ , 37.3m/

, 5%
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, 1%
0.283 0.470

3 Duncan
A, B,C 3 5%

3-6
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3- 6.

(1% )
0.199 0.827 0.529 0.310
()
5,166
3,292m 392m 1
8 1 314m/ . ,
2
95%
2
30.2m 41.3m
37%
1km 3.18 ,
067 /km km 3.85
1 260m 250 |/
km 962,500 , km 059
( 59,000 ) 1,020
2 t 1%
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1%

x (37.8) £ o (1.2 40%
, 40%
3-7
3-7.
( 40% ) ( 40% )
1 (m/ ) 330 242
km 3.03 413
3.70 4.80
(0.67 /km)
()
97
25
, 1km
3-8
3-8. ( : /km)

( 40% ) ( 40% )
925 1,200
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2 1

059 /km 1 (2x 50,000) ,
59 /km
3-9. ( : /km)
( 40% ) ( 40% )
984 1,259
2.
150
m
8 20 10 20 m
45 m

2 3 (9 135m)
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3-11

. 1993
8 20 ,
26 ’ ’
3- 11.
21 ’ ’
(8. 20 , L
9. 10)
’ 21 ’ ’ ’ ’
3, 1, Bl BZ y y l ) )
(9. 11
9' 20) ’ ’ ’
’ ’ ’ BG: ’ ’ ’ ’ 11 ’
’ ’ ’ ’ 51 571 ’ ’ ’ ’
(9.21 14, 3, 360, 1
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3:1 55 m, ha 400

3-12.
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3-13. 3-14,
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3- 13.

83.3 - - 83.3 -
724 837 - 72.4 -
714 753 765 56.0 -
70.0 80.5 83.0 59.3 50.0
66.5 80.0 911 79.4 -

- 755 - - -

- - 276 00 126

- - 9.6 - 484

- - - - 313

- - - - 339

- - - - 46.9

- - - - 488
88.2 82.6 - 88.2 -
716 65.5 - - -
727 - - 61.1 -
68.4 - - 72.9 -

- 816 - 481 -

- 766 - - -

- 733 - - -

- - - 0.0 -

- - - 323 -
88.8 - %.4 78.2 -
66.6 - - 66.6 -
60.0 80.2 84.0 64.7 -
60.0 85.5 - 60.0 -
57.1 820 71.2 62.5 -

- 83.0 - - -

- - 21 62 -

- - 87.4 - -

- - - 454 -

- - - 60.0 -
85.7 - - 80.9 -
80.0 - - 785 -
60.0 - - 62.0 -
58.3 - - 55.0 -

- - - 0.0 -

- - - 428 -
85.7 - - 73.9 -
70.0 - - - -
714 - - - -

- - - 20.0 -

- - - 70.0 -

- - - 68.9 -

- - - 62.5 -

- 852 - - -

- 82.4 - - -

- 57.0 - - -

- 742 - - -

- 55.0 - - -

- 50.0 - - -

- 724 - - -
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3- 14.

0.0

56.5

384

86.1

50.0

51.8

38.0

50.0

411

384

50.0

93.3

52.6

38.4

63.6

57

384

57

57

57

712

75.0

76.0

75.0

14.2

66.6

82.6

833

714

59.2

80 -




3- 15.

319

433

64.4

18.2

433

28.7

14.0

733

57.4

62.5

70.7

30.0

68.2

70.7

70.0

67.9

334

72.1

70.7

21.6

714

62.5

70.9

713

76.4

711

48.9

19.6

174

38.2

427

41.1

46.3

38.0

7.1

22.7

27.0

19.7

535

40.0

235

46.3

42.9

28.2

40.2

343

24.7

33.7

50.8

29.8

245

50.9

2.5
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3-17.
(ha)
0 299 | 3 49 |5 99 |10 149|15 199 20
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26.3% ¢

3.2%

327

” 48%, “
” 49% ,
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4, ('96, '97 )
( )
(1)
( ) '83
87 6 3 25ha
3-19
3-19.
'83 10 ha ( ) 5x 5m
'85 10 ha 5x 5m
87 5 ha 57 5x 5m
25 ha
15 18
( ) 40%, 40%,
57 20% , ha 400
3-20



3- 20.

()
22 13
35 m 45 m
(12- 27) (11- 15)
(2)
3-21
3- 21.
(
SS 1 11,400 1993

1 38,000 1996
10 250 1985- 1995
1 6,000 1996
1 1,700 1992
2 1,800 1990
2 400 1995
1 20,000 1988
1 600 1995
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, 3,000

(€©)
25 ha 8,125m

ha 325m . 25 m
20 40m

(4)
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10 4
1 70 100 1 80
40%
(1)
'93
(25ha) 5ha
ha '96 ha 2
3-22.
(%)
()
‘93 30 40 50 10
‘94 40 75 20 5
‘95 40 80 15 5
‘96 50 85 10 5
‘97 60 70 20 10
44 70 23 7
'97 ha 24 0.4
. '93
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(2) 96

'96
3-23
3-23.°96
(%) (%)
C ) Hc )
119 | 17 | 28 | 5337 | 255 | 1,000 | 330 | 32 | 210 | 123
5 | 26| 10 | 660 | 79 | 8000 | 13 | 49 | 26 | 38
85 | 20 | 17 |3810| 448 | - |235| 38 | 150 | 217
57 | 393| 24 | 9980 | 900 | 1,000 | 15.7 | 744 | 39.2 | 437
66 | 39 | 12 | 3284 | 228 |10000 182 | 7.3 | 129 | 111
29 | 33| 6 |2355| 148 | 2000 83 | 63 | 92 | 7.2
361 | 528 | 97 |25426| 2,058 |22,000| 100 | 100 | 100 | 100
97 361 528
2,700 ,
2,200
119
, 74.4%
40%
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(3) '97

‘97

3-24
3,400
1,100

'96

700

- 104

.97

322

.97

109
905

90%



3-24. '97

(%) (%)
«C ) )Co)
70| - | 31 | 350 | 70 | 200 |217| - 10.7 | 56
6 45| 15 | 1140 51 | 2623 | 19 | 50 | 35 | 41
60 | - | 10 | 2400 | 60 | 440 | 186 | - 73 | 48
87 |700| 20 | 17,480 | 787 - 27 | 77.3| 530 | 632
65 /150 21 | 4,600 | 155 | 7930 | 20.1 | 16.6 | 14.0 | 124
34 10| 11 | 3680 | 122 | 250 |106| 1.1 | 11.2 | 98
322905 | 109 | 32,800 | 1,245 |11,443| 100 | 100 | 100 | 100
(4)
. 96
3-25 1,700
35,500 , ( 2, 1
25,800
2,150 (4 )
2,050 ,
3- 25. '96
50 1700 85,000 27,500 22,000 35300
«( ) (2958 | )
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‘97

(1,800 ), (1500 ), (1,000 ), (500 )
18 , 12 6
3- 26 37,912 '96
28,212
3-26. '97
: 1,800
: 1,500 37,912
60 83,400 32,800 12,688
© 1,000 (3159 /)
500
'97 '96 20%
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300 400m

16%

5 10ha

38

20

- 107 -

30m

14

20m

ha
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C4-1 r )
( /kg)
160kg/2 1.00 312 1.00
320kg/2 2.00 265 0.84
(‘97 )
4-2



4- 2. (1 )

() 58.8 6.9 284.5 33.8 96.0 480.0
(%) 12.3 1.4 59.3 7.0 20.0 100.0
20%
2 2 2 1
480 , (160 /1 2 ) 3
, 219 | (312 /)
30%
( : : )
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19 4-1. 15 A&7 A2

Y 4-2. 23 A F7]) AA
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96

10

14

52,600
35%

(
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4
G40J- F)

78,300ha



km

2 2
(160kg/ )
219 /kg

2.5m,

1,020
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1 (2 1 ) 480kg

(312 /kg) 30%

10 20m
1 314m ,
260m ,



57

57
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14.

15.

16.

17.
18.

. 1993.
. pp. 33.
, . 1995.

. 3(1) : 15-27

. 1972,

35(2) : 708- 713.

. 1994,
.No5:57.
. 1991. 1990
. 1995.
1996.
. 1996. 1995
. 1997.

26

. pp. 16

. 1989.

25 : 166- 170.

. 1990.

26 : 84-89

, . 1993.
29 : 89-95
. 1969.
. 1977.
. 1994,

- 115 -

. pp. 325
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