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Commercial Production of Seed Garlic by Tissue Culture Technique

NAM, Sang-ll* - 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 (1510/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 1. Propagation process of multiple shoots.
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Figure 2. Mass production process of microbulbs.
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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
vinyl house for 10 days; D, planting after acclimatization at culture
room and viny1 house for 10 days, respectively.

ZE|HfQk0l| ofFt HDHs2| AelE Mt - 173

A

Eujel Mo}z MAN HA

1998 ) 47) A 103571 ZHuF Ak S B
of A4 AR FAE oY 20019 @A 1 FEE Hoy
shof Fo) 1070 A9 TH 719 20 57 AR 2 A, 0T 2
A ALl A2 AP NBE FYsted 23 9

oSl AP A% A, BN ohsA A9 2%
o4 ZHF 247 Hokso] FAIAH vk thH] 28%~
%9 FEHNE Hel YRHOE ZHE T} M
2 Qo2 g7 29N 39% Arks e ANET A4S 1
Z5EHE 50% ool B ACE AFHLH (Table 1). £
Eoaaue o) BeirbAe) AuEe 48 PAE
sge) 4B YolHE ZAWE 245 Hoks Ae) 2z

Meristem _culture

| < Acclimatization and
e planting
@y

&ﬁ Production of single bulbs
virus testi {GG1)
virus test Proliferation ((:2)

Proliferation and

L
Induction ol callus

vires st Regencration ]

Induction and propagation

Eome : == N
Yo Iy 2l
‘
microbulbs Inf’ (e sube ““"C single shoots
1 g fas
1

virus test

supply Farm (G3)
Figure 6. A schematic process for production of virus free seed
garlic.

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

Mean weight of bulbs
harvested Control
A i culti
Region (Aomori cultivar) (é(;;ein Remarks
Gl Gl G2 "
stic)
(under 1g) (1~3g) (5.79g)
Yield increase
Dan- . 230 40.1 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) 14.27 + 3.92 16.82+0.72 19.50+ 2.05 16.70+3.52
Bulb diameter (cm) 4.54 + 1.25 536023 6.21x 0.65 532+1.12
Bulb weight (g) 34.45 + 20.29 50.10%£8.12 73.20+16.66 51.58+1.56
No. cloves / bulb 5109 70+ 1.4 6.1+£0.8
* Those of data were collected in August, 2001.
[0 Table 2. 1st practical examination of TYM’s seed garlic (Aomori
SR © Dover 709 cultivar) in Japan
- ;x Classification Mean weight of bulbs  Rate of increase in
a :if‘dﬂ‘f“og (mean weight) harvested (g) weight (%)
GI1-1(1.63g) 426 2613
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 ) 824
e 7o G3 - White (7.1g ) 722
< b G3-Red (43g?) 66.5
Bunder 20g MGS 1. 854
B 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

*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
60g oA = EAE XY vks 71E) veY dA 8= (mean weight) harvested (g) weight (%)
o4 AR vl of 0%el7HA ol2E RO vEt | H-F(Lesg) 153 910
57h &5 Zuel AAA0E 9T F A4S A0R Ans  H-mOR 139 1930

. H - s(042g) 8.5 2023

3L et (Figure 7). L—l(l(.46g)g 322 2205

IFymet ol F9] IE JAS AR f8 9 L - m(0.71g) 18.5 2605

o}e B Aol 19997 7S, wF A XY ol A A& L - 5(0.37g) 12.7 ’ 3432
2000 7HERE $EEN FATIedFaoNA A 27 G2 - white 127
G2 - red 259

ik Mals:
I AL lojA 23]E IR Y5
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7t HE ¥ R 6~7E¢ 02 FelHd AEA
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*(32 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. B )0, ) S HA A gl A
A; cultivated in Aomori, Japan, B: cultivated in Fresno valley, ~ Simulation &4 & st Frt oy e A AA A
USA. GOz qPPuE FEE Aok Sl BFT 4P
JAEE Tl A oiE] 255 &3 55 dSEde T
2hAl mid EAAY Al FA A HE S HlEOE A 2 NI 88E F e AoE dAAXY BY ZAd 7
57he] g SolEse SskL Utk olelT BAol e ¥ Avkeg 8% 2% Y dz Ad 81397
gk ol & A7 A &R dERA AT o (19999 3R wlE 7)F) FUIAE S0 &30t g AL
FEE Aol ofl) Aol Agsted A5 Al Fgo] &2 oAFEIL Q) (Table 5, Table 6).
HAE AF ABAARE 0198 & 5 Qlofof stk 7R
Table 5. Production cost and Income analysis for Garlic using TYM’s seed garlic.
Qo f STEHCA o) AN 1 % 23 o
e 124 2a3 1A% I Tan 2 e 243 PR
30 et 34
F199 | AA9F | AnAg Fewg | Asma | aded | svey | A44% | 4daz
F58 100% 1004 100% 100% V—T vl 1404 1304 120 1304
Z59HA) 3.563.866 3.563.866 3.563.866 3.563.8660 2.640.000 10.032.000 3.989.412 4.633.026 4,276.639 4,633,026
WAL (k) 974 974 974 74 1364 1.266 1.169 1.266
A AEE(AR) 144,000 864.000 864,000
5% A AL (N ‘ 7.200 43.200 43.200
% KEZEACD 41040 41040
ol 7} 8 Q1 (o) 779.760 779760
HFT NG [ 1 40.0% 1 30.0% 120.0% 130.0%
ke w7 3.659 3.659 3.659 3.659 3,659 3,659 3.659 3.659
Qg 9
‘ Z9) 1 A()Sm 790,344 790.344 W ] i} 2,160,000 790,344 790,344 1,246,896
~Eek(ul /) 120 120 120 ’ﬁq 120 120 120 120 120
) BHE T (kg/3003) 2l6ke 216k 216kg 216kg
L 29 60
° 3008 21 F0H) 36,000 35,000 36.000 36.000 26,000 36,000 36.000 36,000
FER EEEETE 300 300 300 900 300 1.140 1440 300 30 300 900
" ‘ | FEes 0 | | 11109000
= 7 epu] & 730.000 230,000 730,000 730,000 730000] 2774000 15()4.0(101 730,000 730,000 730.000 730,000
| 271(B) 1.781.000 1.520.344 1.82(1.344 1.607.229 730,000 2.774.000 3.504.000 2,890,000 1.520.344 1,520,344 1,976,896
F7h s ul(C) 639.000 659.000 659.000 659.000 659,000 2.504.200 3.163.200 659,000 659,000 659,000 659,000
A(D=RB+C) 2,440,000 2.179.344 217934 2.266.220 | 1.389.000 5.278.200 6.667.200 3,519,000 217934 2.179.344 2.635.896
keS8 2490 2238 :.zxx] 232 2588 1721 1865 2058
AT 1 garsiiey i6
139% p 23.0% 1 16.7% 1 11.4%
T 7seses|  zmisz  2onsn| resea] | T orssom|  2owarz] | AlI2683] 2756295 2636030
il 260.656 0 RO.8¥S “ 316,546 1.329.816 973,429 873.264
3826388 5212004
i 17.8u 152.3% 134.9% 135.7%
5,943 60.812 ] 6.367 I 6,998 10,376 9,188 8.854
\ | Tuess 13564 1237 12332
SAS (F=AD) | LI2s66] 1384522 T SOUIR00]  1a40412]  2a53682| 2097295 1997030
' ) 260.656 ] 36.5460] 1329816 973,429 873,264
3] 2.508.388 3894004
1282% 17729 5155 153.8%
e T ] aso] saw] e eesT
1 1055 1 3,564 1237 12332

“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

. . - 3 year's net income Index
TYMs seed garlic(Won) 1505 —+140%—130% 140%—+130%—120% 130%—120%—110% yith general garlic
Net income 2,353,516 won 1,997,130 won 1,640,743 won -unit: 10a
60 Increase rate
of net income 81.4% 1 53.9%1 264% 1 . sel]sir;g Pf‘ici:
Net income 2,113,516 won 1,757,130 won 1,400,743 won 1297637 won 099 wonke
80 I se rat (unit cost a seed ) i
?cregse‘ra e 62.9% 1 35.4% 1 79% 1 garlic : 29 won) - Increase rate of net
ol net income income ; compare
Net income 1,873,516 won 1,517,130 won 1,160,743 won to average of 3
100 1 ase rat ears net income
nerease rate 44.4% 1 16.9% | 10.5% | Y

of net income

with general garlic

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

7 of Agricultura Institution
and 20 of farm
in the 10 regions

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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