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ABSTRACT This study was carried out to investigate the effects of bulb size, type of media, depth of planting, and
nutrient compositions on sprouting and growth of tissue cultured garlic microbulbs in hydroponic culture. Early and
increased sprouting were observed when the microbulbs were transplanted into soil planted in shallow (1 cm in
depth), while bulb size and fresh weight of the whole plant increased in deep planting (3 cm in depth). Bulb size
have greatly influenced on not only sprouting rate but also plant growth after planting. Large bulbs resulted in high
growth rate such as number of leaves, stem width, plant height, and increase in bulb size after planting. It was shown
that Oriental nutrient solution (N=0.17, P=0.45, K=1.29, Ca=2.44, and Mg=0.98 me/L) was more effective in
sprouting and further growth of microbulbs as compared to Yamazaki solution (N=0.27, P=0.16, K=1.50, Ca=1.36
and Mg=0.78 me/L). Microbulbs grown in mixture of leaf mould + bark + sand or Baroko showed the most vigrous
growth.
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Figure 1. Effects of nutrient solutions and bulb size on sprouting of
garlic microbulb after transplanting in the substrate. O: Oriental
solution. Y: Yamazaky solution. L: Large bulb (291 mg). S: Small
bulb (89 mg). Bar lines indicate standard errors of the means.
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Figure 2. Effects of substrates and depth of planting on sprouting of garlic microbulb after transplanting in the substrate. A: Baroko. B: Perlite
(1)+vermiculite (1). C: Leaf mould (1)+ bark (1)+sand (1). 1 and 3 means planting depth (cm). Bar lines indicate standard errors of the means.
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Table 1. Effects of nutrient solution, bulb size and substrate on growth of garlic microbulb after 6 month transplanting (1 c¢m depth) in the

substrate.
Treatment Plant Bulb Bulb Fresh
- n ) . No. leaves . . .
Nutrient solution (A) Substrate (C)  Bulb size (mm) (B)  height (cm) diameter (mm)  weight (g) weight (g)
Large (8.8)  Baroko 245" 7.3a 9.8a 0.66a 1.98a
Perlite (1)+ 17.7de 6.7ab 8.1bc 0.39bc 0.83¢
vermiculite (1)
Sand (1)+bark (1)
. . . 0. .
Oriental +leaf mould (1) 24.0 ab 7.3a 8.6ab 52abc 1.88a
Small (3.5) Baroko 21.2bc 7.0ab 7.6bcd 0.56ab 1.44b
Perlite (1)+ 16.7 ¢ 5.7ab 7.5bed 0.44bc 0.84¢
vermiculite (1)
Sand (Iyrbark (1) 5, 54 6.0ab 7.4bcd 0.44bc 0.87¢
+leaf mould (1)
Large (8.8) Baroko 21.2bc 7.3a 9.5a 0.60ab 1.34bc
Perlite (1)+ 168¢ 5.3b 7.1cd 0.44bc I.12d
vermiculite (1)
Sand (1)+bark (1)
Yamazaki +leaf mould (1) 20.1 ¢d 6.7ab 8.2bc 0.53abc 1.26bcd
Small (3.5) Baroko 19.1 cde 6.3ab 6.6d 0.39bc 1.16cd
Perlite (1)+ 163 ¢ 6.0ab 6.4d 0.32¢ 0.73¢
vermiculite (1)
Sand (1)+bark (1) 19.5 cde 6.7ab 7.0cd 0.39bc 1.11d
+leaf mould (1)
Significance
Nutrient solution (A) ** ns *k o *k
Bulb size (mm) (B) *k ns Hik *ok Hok
Substrate (C) *oke *k o * ok
Interaction (AxB) ns ns ns Hk *k
Interaction (AxC) * ns ns Hk Hok
Interaction (BxC) ns ns ok Ak *k
Interaction (AxBxC) ns ns ns ns kg

“Mean separation within columns by Duncan’ s multiple range test, 5% level.
NS, *, **: Nonsignificant or significant at P<0.05, or 0.01, respectively.

Table 2. Effects of nutrient solution and substrate on growth of garlic microbulb (291mg) after 6 month transplanting (3 cm depth) in the

substrate.
Treatment Plant Bulb Bulb Fresh
3 3 . No. leaves . . .
Nutrient solution (A) Substrate (B) height (cm) diameter (mm)  weight (g}  weight (g)
Baroko 28.3a 7.7ab 11.5ab 0.82b 2.07b
Oriental Perlite (1)+vermiculite (1) 19.3b 6.3b 8.2d 0.49¢ 1.25¢
Sand (1)+bark (1)+leaf mould (1) 24.6a 8.0a 10.3bc 0.81b 2.23b
Baroko 25.0a 7.3ab 9.6cd 0.65bc 2.07b
Yamazaki Perlite (1)+vermiculite (1) 18.2b 6.3b 8.3d 0.52¢ 0.94d
Sand (1)+bark (1)+leaf mould (1) 26.5a 8.0a 12.4a 1.05a 2.72a
Significance
Nutrient solution (A) ns ns ns ns ns
Substrate (B) #k Fk *% sk w5
Interaction (AxB) * ns H* ok ok

“Mean separation within columns by Duncan’ s multiple range test, 5% level.
NS, *, **: Nonsignificant or significant at P <0.05, or 0.01, respectively.
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Figure 3. Effects of nutrient solutions, substrate, and depth of
planting on bulb weight and fresh weight of garlic microbulb (291
mm) after 6 month transplanting in the substrate. A: Baroko. B:
Perlite (1)+ vermiculite (1). C: Leaf mould (1)+bark (1)+sand (1). 1
and 3 means planting depth (cm). Bar lines indicate standard errors
of the means.
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