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Commercial Production of Seed Garlic by Tissue Culture Technique

NAM, Sang-lI"

- PARK, Ju-Hyun - CHOI, Jong-in - KWON, Ki-Seok - UHM, Jeong-Sik

R&D Institute, TongYang Moolsan Co. Ltd., Yongin, 449-871, Korea

ABSTRACT We, Tong Yang Moolsan Co. Ltd. (TYM) set up the mass-production system for virus-free seed garlic
via tissue culture technique. TYM’s tissue culture technique is called as ‘Multiple shoot propagation technique’. This

technique can lead mass propagation of genetically homogeneous seed garlic in a short period because of its highly

proliferation rate of in vitro shoots (151°/year). TYM researchers applied the technique to some selected garlic

cultivars with superior characteristics and carried out field test of productivity in the inside and outside of the country

for several years. According to the yearly results of field test with virus-free seed garlic, we ascertained that virus-
free seed garlic can produce the highly yield increase (max. above 50%) and also can enhance the product quality.

Consequently, we estimated that TYM’s seed garlic will contribute to farmers with increase of income and can

elevate the national position of garlic market in the world for its competitive power of technical and production cost.
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Figure 2. Mass production process of microbulbs.
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Figure 3. Induction and production process of single shoot.
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Figure 4. Comparison of single bulb(G1) productivity according to
acclimatization place.
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Figure 5. Development of acclimatization method for in vitro
shoots (Aomori cultivar); A, direct planting; B, planting after bottle
closure opening for 3 days, C; planting after acclimatization in the
viny1 house for 10 days; D, planting after acclimatization at culture
room and viny1 house for 10 days, respectively.
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garlic.

Table 1. Regional productivity test of TYM’s seed garlic (Aomori
cultivar)

Mean weight of bulbs
harvested Control
A . .
Region (Aomori cultivar) (Korean Remarks
Gl Gl G Yme
stic)
(under 1g) (1~3g) (5.79g)
Yield increase
Dan- - 230 401 ratet (G2)
yang O in Dan-yang :
31.36 128%
O in Ham-an
Ham-an 19.7 353 413 132%

“data from TYM’s research in the year 2001
¥, yield increase rate of TYM's seed garlic compared to each local
variety
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Table 4. 1st practical examination of TYM’s seed garlic(Aomori cultivar) in U.S.A.

Gl G2
California Nevada California Nevada
Bulb circumference (cm) 1427 + 3.92 16.82 + 0.72 19.50 + 2.05 16.70 & 3.52
Bulb diameter (cm) 454 + 125 536 + 0.23 6.21 £+ 0.65 532+ 112
Bulb weight (g) 34.45 + 20.29 50.10+8.12 73.201+16.66 51.58 + 1.56
No. cloves / bulb 51£09 70x+14 6.1+0.8
* Those of data were collected in August, 2001.
Table 2. 1st practical examination of TYM’s seed garlic(Aomori
" Dover 70g cultivar) in Japan
o o Classification Mean weight of bulbs| Rate of increase in
2 :”de‘;'ga (mean weight) harvested (g) weight (%)
3 G1-1(1.63g) 42.6 2613
s G1-2(297g) 493 1660
G2 - HK* (5.72g) 444 776
G2 - LK (4.88g) 54.6 1118
G2-HA** (6.2g 7) 81.6
G2-LA (7.0g D 824
Rl G3 - White (7.1g ?) 722
i-g’f .o o G3-Red (4.3g7) 66.5
Z? Gunoer 26a MGS t 85.4
° *1, m, s are the size of G1 bulbs that large, medium and small,
respectively

B
Figure 7. Distribution of bulb weight after cultivated of TYM’s
seed garlic (Aomori cultivar). A; Dan-yang, B; Ham-an
*Those of data were collected from TYM’s research in the year 2001
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*regions of G1 bulbs harvested (H; Pyung-chang, L; Yong-in)
Those of data were collected in July 5, 2000.

Table 3. 2nd practical examination of TYM’s seed garlic(Aomori
cultivar) in Japan

Classification Mean weight of bulbs| Rate of increase in
(mean weight) harvested (g) weight (%)
H™ -1" (1.68g) 15.3 910

H - m (0.72g) 13.9 1930

H - s(0.42g) 8.5 2023
L-1(1.46g) 322 2205

L - m(0.71g) 18.5 2605

L - 5(0.37g) 12.7 3432

G2 - white 427

G2 -red 259

*G2 seeds harvested at Dan-yang (G2-HK) and at Ui-sung (G2-LK)
in Korea

**(G2 seeds harvested at Tenmabayashi in Japan

ttissue cultured seed garlic distributed from Sumitomo Chemical in
Japan, Those of data were collected in June 27, 2001.
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Figure 8. Features of cross section of TYM’s garlic harvested.
A; cultivated in Aomori, Japan, B; cultivated in Fresno valley, —
USA &F
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Table 5. Production cost and Income analysis for Garlic using TYM’s seed garlic.

- 32 Y aoc 3 S e
AL QED A Rhed G R ER O Db
ER iy 230 Pz 123K sz dae LAk IR
Yt g3 Vet g3
A XSS SR bk B Z723 HEeRg S RvE 527 KA | X h S N
T [Ea 1007 VINE e L [ Ly TAX 2P V5
- e A Lo 3560 36 3965 ror L5688 2 640,000 10.23 1L 12677 I8 4 X4 460 76 12766 450 TN
w3 e 93 3 4 M) fAE Al L 4
19400 %400 854010
LS EE " X 8320 EUAY
I T N FANEN 409540 DN
PR T B ) IR
B 40.0% 30.0% 20.0% 30.3%
-1 o o ) 1653 lgha 3683 452 3854 g 1Eh
a] ear 054 R 87722 C - PS5 S SR 2% I
! X x e Py 120 x x 120
DR R 2R 216k 2’6 2y
2 80
et )t e KN ERITE X D EW £t J. 0 Nl
ek o Y X w 3w kS i W W 0 1"
5 ° 1,108,000
% ‘ T4t ESiY T X 3000 LN 2 A0 EEER B KL ENSIE [l
R s e R - <] ~LN 7.7 aX 158 18 s I ] AR
(SR [ SRARY €3 .0C €3 70 2 HM N 31520 [oYRI W L €53 a0 65331
s £ £ R 273 2.2 1322 0 52720 CoE AL 3549 RIS s ch e
Wi ] 278 2. 2% 2 v e o b
C3.9% < 28.1% | . 16.7% | L 11 6%
Al e 2oanez | 2w | X e QER D) areat | 2B e s
> ' * . 4 N 60 o oL b B TR EICEES) LA
s foon" 1688 52,084
o : N i *17.8% © 52.3% | * 34.9% RRs]
™ K K NIE= S (S5 gz €52 X e 1A aE <
© 1,088 t 3564 | 2376 C 232
N e 1 ez | cwmiaz| e A R ST B e ] R RR
PN ) EoAees) E B P 317LAAN B 1)
29k 3834 3
t28.2% *77.2% | ° 51.5% T 83.%%
= 45y EFS 134 R i v ¢ Fen
* 1,085 © 3564 | - 2376 t2.3%

R T R N T i Bl B GAA g 4o g opp 20-

“This table was collected from analyze data of TYM R&D Institute, 2001.
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Table 6. The estimated income analysis of farm in case of cultivation with TYM’s seed garlic.

Unit value of a

Annual yield increase rate
with TYM's seed garlic

Average of

TYM's seed 3 years' net income Index
garlic (won) 150%-3 140% 2110 140% 9 130%-2120% | 130% > 120%4110% | With general garlic
Net income 2,353,516 won 1,997,130 won 1,640,743 won
60 | t ® unit: 10 a
of ot iaeate 81.4% 1 53.9% 1 26.4% 1
» gelling price :

2 won 3,659 won/kg

(unit cost a seed

R = Increase rate
garlic : 29 won)

of net income ;

compare to
average of 3 years®
net income with

Increase rate

of net income 16.9% 1

44.4% 1

Net income 2,113,516 won 1,757,130 won 1,400,743 won
80
Increase rate
of net income 62.9% 1 35.4% 1 7.9% 1
Net income 1,873,516 won 1,517,130 won 1,160,743 won
100

general gartic

A0
PG

*This table was collected from analyze data of TYM R&D Institute, 2001.

Figure 9. Features of cross section of TYM’s garlic harvested.
A; cultivated in Aomori, Japan, B; cultivated in Fresno valley,
US.A.
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Figure 10. Features of cross section of TYM’s garlic harvested.
A; cultivated in Aomori, Japan, B; cultivated in Fresno valley,
US.A.
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