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Development of a Garlic Clove Planter (1)
— Survey for planting condition and physical properties of garlic clove —
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SUMMARY

Upright positioning of garlic cloves has been considered as an essential process for mechanical planting
because positioning affects the quality and yield of garlic production. Due to the geometrical uniqueness and
irregularity of garlic cloves in shape, the planting operation has been conducted by manual. Manual! planting
requires intensive labors and high production cost.

The overall goal of this research was to develop a garlic clove planter which maintains a garlic clove
upright. Specific objective was investigating planting condition and physical properties of garlic clove. The
results were summarized as follows : Based on the survey results, a garlic clove planter should have a
planting capacity of at least 140 cloves in a pyung (3.3m") with the row spacing of 140mm and hill spacing
of 120mm for a productive cultivation.

Keywords : Garlic clove planter, Planting condition, Physical property, Nanji type garlic clove, Hanji type

garlic clove.
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Table 1 Trends of garlic yield and cultivation area by cultivar

Unit 1993 1994 1995 1996 1997 1998 1999
Total cultivation area 1,000ha 36.2 35.0 39.6 42.0 36.3 373 424
Area share Nanji o 62.3 64.4 67.4 70.0 4 73.0 754
by variety Hanji ° 37.7 356 | 326 | 300 | 286 | 270 | 246
Nanji 1,270 1,174 1,406 1,227 1,251 1,216 1,317

Yield per 10a kg/10a
Hanji 765 705 755 841 777 608 665
i Nanji 286.4 264.6 375.3 360.7 3242 332.0 421.0

Total yield . 1,000t
Hanji 106.5 97.7 86.4 953 69.6 61.9 62.8
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Table 2 Survey results of garlic cultivating patterns in selected regions

Item Danyang Seosan Muan Uisong Namhae
Field type Upland Upland Upland Paddy Paddy
Width of open 300~400 300 300 300 300~ 400
furrow (mm)
Width of back 1,300~ 1,500 1,500 1,800 3,600 ~ 4,000 1,600 ~ 1,800
furrow (mm)
Row spacing (mm) 70~ 100 200~250 180 150~200 150 ~200
Hill spacing (mm) 50~100 50~80 110~120 100~150 100
Vinyl mulching Muiching Muiching Mulching Mulching Mulching
(hole)
Time of planting Mid Oct. Mid Oct. Late Sept. Mid Oct. Late Sept.
Early Nov. Early Nov. Mid Oct. Early Nov. Mid Oct.
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(a) Hanji type

(b) Nanji type

Fig. 1 Mulching methods for the Hanji and
Nanji varieties.
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Table 3 Physical properties of bed soils for garlic cultivation in selected regions

Composition
Resion Moisture Cohesion - Texture
£ Content (%) (kg/em?) Sand Silt Clay
(%) (%) (%)
Nambhae 20.7 4.8 44.4 38.8 16.8 Loam
Danyang 21.9 7.9 19.2 51.5 29.3 Silt Clay
Muan 12.9 89 347 36.9 28.4 Clay
Seosan 20.0 12.3 30.1 46.6 233 Loan
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Table 4 Labor hours for garlic production by operation

Operation Method La?l:)/r 1 él:)urs

Seed preparation Manual 322
Land preparation Rotary 25
Planting Manual 29.9
Fertilizing Manual 8.4
[rrigation Water pump 2.5
Spraying Power sprayer 5.1
Cultivation & weeding Manual 309
Vinyl mulching Manual 234
Harvest & transportation Manual 314
Sorting & packing Manual 31.8

Total 198.1
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Fig. 2 Nanji type garlic clove.
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Table 5 Physical properties of Nanji type garlic clove

Length(mm) Width(mm) Thickness(mm) Weight(g)
Variety
Min. | Max. | Ave. | $.D.| Min. |Max.| Ave. | S.D. | Min. | Max. | Ave. | S.D. | Min. | Max. | Ave. | S.D.
Namdo | 25 | 42 | 33 | 2.1 10 24 | 17 126 | 14 1 27 | 21 |24 | 24| 75 | 41| 03
Namhae | 26 | 49 | 38 |52 12 23 17 125 12 ) 26 | 21 | 25122 ) 78 |46 | 1.1

Table 6 Compression stresses of Nanji type garlic clove.

Compression stress* (N/mm®)

Cultivar Variety
Min. Max. Ave. S.D.
Namdo 2.05 3.49 342 0.67
Nanji type
Namhae 2.59 4.11 3.15 0.52

* Measured using texture analyzer by penetrating Smm across garlic clove.
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Fig. 3 Relationship between compression
force and penetration depth of Nanji
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Fig. 4 Hanji type garlic clove.
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Table 7 Physical properties of Hanji type garlic clove.

Length(mm) Width(mm) Thickness(mm) Weight(g)
Variety T
Min. | Max. | Ave. | S.D. | Min. | Max.| Ave. | $.D. | Min. | Max. | Ave. | S.D. | Min. | Max. | Ave.|{ S.D.
Uisong | 37 52 44 | 32| 11 27 19 | 25| 11 24 20 |37 25 | 64 | 45| 06
Seosan | 31 57 47 |51 12 {1 20 | 16 | 20| 15 23 18 | 22] 21 | 6.1 |34 09

Table 8 Compression stresses of Hanji type garlic clove.

Compression stress* (N/mm?)

Cultivar Variety
Min. Max. Ave. S.D.
Uisong 347 4.86 4.16 0.82
Hanji type
Seosan 3.23 438 3.78 0.33

* Measured using texture analyzer by penetrating Smm across garlic clove.
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