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Introduction of two-step culture method for multiple seed bulb
development from shoot tip culture of garlic (A//ium sativium L.)

Hye-Yeon Hwang and Young-Bok Lee’
Deptartment of Horiculture, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT In vitro culture of shoot tip of garlic (Alium sativium L. cv. Seosan) was carried out to find
medium condition of the induction of multiple shoots and bulbing for muliproduction of virus-free seed bulbs.
For this work, tank culture was introduced. In shoot tip culture on MS solid medium the induction of muiltiple
shoots and bulbing were better by adding 3% sucrose than 8%. Supplementation with 2 mg/L 2ip and 0.2
mg/L. IAA in this medium was effective. Three point three shoots including 2.7 bulbs were formed from a
shoot tip after cultivation for 30 days on this medium. Bulbing of garlic in liquid culture with plastic water
tank of 20 L supplied air at the side of the lower part was better by adding 3% sucrose than 8% by subculture
for 45 days with shoots obtained from shoot tip culture for 30 days on soid MS medium. Shoot growth was
vigorous at 3% sucrose however bulb growth was more effective on the medium of 8% sucrose. Because of
the effectiveness on solid medium added 3% sucrose, 2 mg/L 2ip and 0.2 mg/L IAA for initial production of
multi-shoot in stem tip culture and the effectiveness in liquid culture with water tank for growth of bulbs, the
method of two-step culture could be introduced for the multiple production of seed bulb of high quality. it
was more desirable by supply of 0.2 mg/L BA and 0.02 mg/L NAA at tank culture time. But growth of the
bulbs became poor by increasing concentration of NAA of the medium.
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Figure 1. Shoot formation and bulb development after cultivation
of shoot tip for 30 days on MS solid medium supplemented with
3% and 8% sucrose.
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Figure 2. Shoot formation (upper) and bulb development (lower)
on MS solid medium supplemented with kinetin or 2iP as
cytokinin and NAA or IAA as auxin. C: control, K: kinetin,
P: 2iP, 1: 1 mg/L cytokinin + 0.2 mg/LL NAA, 2: 2 mg/L
cytokinin + 0.2 mg/L NAA, 3: 4 mg/L cytokinin + 0.2 mg/L
NAA, 4: 1 mg/L cytokinin + 0.2 mg/L 1AA, 5: 2 mg/L
cytokinin + 0.2 mg/L TAA, 6: 4 mg/L cytokinin + 0.2 mg/L
IAA

Figure 3. Comparison of the multi-shoot developed on the MS
medium containing kinetin (left) and 2iP (right).
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Figure 4. Growth of bulb of garlic at concentration of 3%
(upper) and 8% (lower) of sucrose in water tank culture for
subculture of 45 days following shoot tip culture on solid
medium for 2 months.
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Figure 5. Bulb development in water tank culture for 45 days
following cultivation for 2 month on MS solid medium.
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Figure 6. Diameter and weight of fresh bulb and air-dried bulb
developed in water tank culture for 45 days following cultivation
for 2 month on MS solid medium.
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Table 1. Shoot growth and bulb development in water tank

culture for 45 days following cultivation for 2 month on MS solid
medium

Treatment Shoot Root Bulb
wt wt diam  fresh wt
BA NAA (mg) {mg) {mm) (mg)
0 0 674 66 7.7 489
0.2 0.02 962 95 6.5 546
0.2 0.2 401 23 5.0 256
0.2 2 380 - 33 216

Figure 7-1 (upper). Comparison of the shoots and bulbs developed
in water tank culture for 45 days in the MS medium containing
BA and NAA following cultivation for 2 month on MS solid
medium.

Figure 7-2 (lower). Air-dried bulbs.
A, Control; B, 0.2 mg/L BA + 0.02 mg/L NAA; C, 0.2 mg/L
BA + 0.2 mg/L NAA; D, 0.2 mg/lL BA + 2 mg/L NAA.
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