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A Basic Study on the Mechanical Seeding

in Garlic(Allium sativum L.)
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SUMMARY

Subtitle 1. Survey on the Lavor and Cropping System for Growing

1.

2.

3.

(Grarlic

Garlic in the investigated regions was grown at the paddy or
upland field which was slightly even and straight, therefore there
may be no problems for working machines besides soil water
holding status at the time of planting.

For making a ndge, Eusung area was wider and higher ridge
than other regions. And planting density was more denser 1in

regions grown northern ecotype garlic cultivar than in southern

regions.

The plastic film covering method for growing garlic was adopted

in all areas, but in Muan region 1t was different from others.
Namely, plastic film covering punched holes which can be able to

plant seed cloves directly at the proper distance was done 1n

Muan region.

4. In southern region, garlic culivar was the Chinese cultivar which

was more larger than Korean local cultivars that grown 1n the

cold regions, Eusung anf Danyang.

5. For growing periods of garlic cultivation in the farm, the man

lavor hours were required almost 223 hours. lTotal lavor hours
consist of 71 9% by woman and 29 % by man, and 35-40 26 of all

working hours were devoted to the seeding work included with
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manipulation of seed clove and management after seeding in the

field.

Subtitle 2. Several Cultivating Experiments of Garlic for Mechanical

Seeding

1. Without removing scaly leaf of clove, there was no matter on
orowth and vyield of garlic. But by sterilizing the seed cloves
pestcides, 1t was good results on standing and growth of garlic.

2. More larger and heavier the clove 1s, the more the growth of
garlic 1s vigorous. So for the selection of seed clove by weight
and size, we may consider the mechanical equipments for
selecting the proper size of seed cloves.

3. There were no difference on growth and vield of garlic with
applying PE covering before and after seeding cloves. But 1t
could be a good 1dea for making seed machines which can
on the plastic film and covering the soill and next plantt cloves
cloves simulataneously.

4. Among the seeding depth treatments, there was no significantly
difference on growth and yield, but the direction of garlic cloves
positioned at the earth was important factor influencing quality
and yield of garlic. So the seeding machine will be develope up
right for seeding direction of cloves at the soil. The clove was
adversely positioned to the soil only 5 % more or less, but above

30 % of dropped cloves were side positioned.



Subtitle 3. Analysis of Seeding Process and Layout a Plan for

Mechanization in Garlic Growing

1. Seeding processes were operated as follows; whole garlic -->
seperation of garlic --> selection of seed clove —-> sterilization
of seed garlic ——> making ridge and furrow —--> planting clove
-—-> covering soil.

2. When the seeding machine 1s designed, we may consider the
slope degree, flextion and water contents of soil, and also the
different growing methods by growing regions. Before and after
developing seeding machine, it will be desirable to unify the
cultivation methods 1n whole growing area with mechanization.

3. For developing the seeding mechanical equipments, working
process will be seperated as follows; loading seed cloves -->
arrangement of seed cloves by size ——> dropping seed cloves to
planting holes in the soil ——> planting cloves —-> covering the

soil.

4. In conclusion, we will design the seeding machine for a prior
conditions such as in paddy field condition, planting depth(5cm),
planting distance(10cm), up right position of seed clove, following

as above working process.
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Table 4. Growth and vield of garlic as the seed treatments

betore seeding

Ml P L —

I el L i ienleredys, S ' A

Treatmentsx Germination Plant Sheath No. of Sheath  Bulb
w/0 scale length length leaf diameter weight vyield
leaf (%) (cm) (cm) (cm) (g) kg/10a
with. non-treat 33.3 714 220 7.13 1.12 309 1026
water soak 36.7 70.1 23.9 7.30 1.26 325 1057
dust treat 88.3 683  21.1 7.13 1.16 33.3 1101
fungi+insect 92.7 68."7 21.4 187 1.20 30.2 1050
mean 39.0 709 221 7.36 1.19 317 1058
w/0 non-treat 84.3 71.1 222 723  1.15 32.1 1017
water soak 84.3 702 217 1.37 1.16 335 1057
dust treat 90.7 760.3 248 7.40 1.25 34.8 1190
fungi+insect 94.3 72.8 22.9 7.60 1.2] 36.4 1153
mean 38.4 726 229 7.40 1.19 31.8 1104

i i - e - .

* with(’d & 52, without(’ &AA) ), non-treat(5-2] 2]), water soak(E&3 A]),
dust treat(2HFA] )& dl) fungitinsect(AF + A=A &)
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Table 5. ANOVA test of seed clove sterilization(sub) and with or

without protective leaf(main) on the growth and bulb development

Items (zermination Sheath  No. Sheath dia. Bulb wt.  Yield

length of leaf
( % ) ( cm ) ( cm ) (g )
Main(w/o) NS NS NS NS NS NS
Sub(ster) NS NS 0.63 * NS NS NS
Main*Sub NS NS NS NS NS NS

_.26_



& wio]l @ Zolth webM UMY =ZrlE A met AuEE FE
Exoz wol AYH 27| AW st Wastaet 4Bt

Table 6. Effects of seed clove size on the growth and yield

Clove size Plant Sheath  No.of Bulb wt. Yield* Secondary

height length leaf growth

( cm ) ( cm ) (g ) (% )
Large 81.8 b 20.0 b 8.2 C 406 ¢ 37.05 c 10.0 b
Medium 74.9 a 23.2 a 72 b 318 b 2465 b 11.7 a
Small 732 a 23.3 a 70 a 20.0 a 24.60 a 1.7 a
Mean 76.6 24.2 7.5 32.8 30.03 7.8

*  Yield present the bulb weight multiplied by germination rate

x* In a column, means {ollowed by a common letter are not signticantly
different at the 5 % level by DMRT

Table 7. Effects of seed clove weight on the growth and yield

Clove wt. Germination Plant Sheath No. Sheath Bulb wt. Yield*
height length of leaf dia.

(g) ( % ) (cm) (cm) (mm) (g)

7 87.7 a 3.7 bc 247b 86d 137c¢c 409 d 3557 cd
6 03.7 b 836 c 246b 83d 137c¢c 412d 385 d
5 86.7 a 820 bc 245b 79c¢ 133 c 365 cd 3663 c
4 95.0 b 3b 237b T8¢ 130 c 315 bc 2991 be
3 00.7ab  755b 241b 74b 117b 267 ab 2421 ab
2 91.7 ab 6/2a 196a ©67a 97a 197 a 1810 a
Mea 90.9 77.7 235 7.8 12.5 32.7 29.67

*  same as T able 6.

** In a column, means followed by a common letter are not
significantly different at the 5 % level by DMRT
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Table 8. No. of leaf and bulb weight by different mulching methods

[tems Black PE mulch Clear PE mulch Non—-mulch Mean
Before After Before After

No. of leaf 707 a 7.03 a 777 b 767 b 7.37 ab 7.38

Bulb wt(g) 297 b 293 b 306 b 332 ¢ 245 a 294

Yield 2791 b 2700 b 28.32 b 29.47 b 22.13 a 26.96

In a column, means followed by a common letter are not significantly

different at the 5 % level by DMRT
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Table 9. Effects of sowing depth(main) and direction(sub) on the

Growth and Bulb Development

[tems Germination  Sheath No. Sheath Bulb  Yield
length of leaf dia. wt.
Depth Direction  (96) (cm) (cm) (g)
3 cm  up 91.0 295.0 7.57 1.23 30.7 1049
side 95.7 25.0 7.33 1.17 27.0 963
down 74.0 20.0 7.10 1.09 24.0 671
mean 86.9 23.4 7.33 1.16 27.2 396
O up 89.3 24.5 7.20 1.19 21.0 904
side 39.3 22.3 7.17 1.15 26.3 332
down 76.7 20.5 7.07 1.09 28.0 804
mearn 30.1 22.4 7.14 1.14 21.1 304
7 up 89.3 23.4 6.90 1.10 25.3 343
side 02.7 21.4 7.20 1.15 24.0 337
down 78.3 20.6 1.23 1.16 27.3 798
mean 86.8 21.4 7.11 1.14 29.6 827

Table 10. ANOVA test of sowing depth(main) and direction(sub)

on the growth and bulb development

[tems (rermination Sheath No. Sheath  Bulb Yield
length of leaf dia. wt.
(%) (cm) (cm) (g)
Main(depth) NS NS NS NS NS NS
Sub(direction)  10.96% 29,13 NS NS NS 4.64*
Main*Sub NS 24.05% NS NS NS NS
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Table 11. Distribution rate(9) of direction of clove positioned at

the earth by dropped height above the ground

Clove direction Dropped height(cm) Dropped position Clove weight(g)
10 30 50 Up Down Side 3 5 1

Up direction 10.0 3.4 6.9 11.8 7.7 5.8 49 109 86
Down 3.6 6.0 6.1 44 6.6 4.7 76 41 46

Side direction 84 856 870 &38 87 8950 &7.6 850 86.8

EE GetA] IHE vIE Fu "ol BEE A= &0

11.8 %, AF2 FAHe Fgo] 44 %olA|gh w2 ARZ 3 3}
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