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Effects of Light Quality on Vegetative Growth and Bulbing
of Plantlets in Garlic Shoot Tip Cultures
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Summary

Light source promoting in vitro bulbing and vegetative growth was investigated of plantlets from

shoot tips of garlic cloves of cv. ‘White roppen’ induced by low temperatures before excising the shoot

tips. Addition of incandescent lamps to fluorescent lamps, and any fluorescent lamps emitting far-red

light promoted bulbing under 16-h photoperiods. A kind of fluorescent lamp strongly emitting blue light

promoted bulbing to some extent. Any fluorescent lamps emitting little or no far-red light promoted

vegetative growth of shoots of plantlets, inhibiting bulbing.
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Fig. 1. Spectral radiant power distribution of light sources (the fluorescent lamps of Matsushita Elec-

tric Industrial Co., Ltd). Parukku : 3-narrow band emission fluorescent lamp, natural daylight
(5000 K, Ra84), EX-N. Furuhowaito : natural daylight fluorescent lamp (5000 K, Ra72), N.
Homorukusu : 2-wide band fluorescent lamp for plant growth, PG. AAA natural daylight : color
rendering improved fluorescent lamp, natural daylight (5000K, Ra99) , N-EDL. AAA
incandescent : color rendering improved fluorescent lamp, incandescent-light-colored fluores-
cent lamp (2700K, Ra 95), L-EDL. Blue : blue-colored fluorescent lamp, B.
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Table 1. Photosynthetic photon flux density (PPFD, £ Em ™ 2sec ') at the centers in culture chambers.

Treatment Light source” Direction of measurement
no. Above Right & left Rear Front Average
1 Parukku 105 168 196 116¥ 146.3
2 Furuhowaito 137 148 170 105¥ 140.0
3 Homorukusu 80 80 85 52¥ 74.3
4 AAA natural daylight 212 225 240 212 222.3
5 Parukku 130 170 204 1207 156.0
+Incandescent lamp
6 AAA incandescent 178 200 204 176* 189.5
7 AAA incandescent 100 126 138 85 112.3

+Blue

“ See the caption of figure 1.

¥ No lamp at the front sides of the chambers of the treatment number 1, 2, 3, 5 and 7.
* Four fluorescent lamps per side were set at the front sides of the chambers of the treatment number 4 and 6.
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Table 2. Vegetative growth of plantlet shoots.

Treatment Shoot fresh Shoot length  No. of expanded No. of lateral
no.? weight (mg) (mm) leaves shoots
1 298.5 ab¥ 77.9 ab 4.6a 0.9a
2 257.7 abe 81.0ab 4.6a 0.6a
3 329.8a 93.6a 4.8a 1.3a
4 231.4 be 62.3 be 4.3ab 0.9a
5 201.1 ¢ 57.8 ¢ 4.1 b 1.2a
6 275.0 abc 68.9 bc 4.4ab 1.3a
7 258.4 abc 71.7 be 4.6ab 1.1a

Data are expressed as means of 16 to 19 plantlets.

? See table 1.

Y There is no significant difference at 5% level between means added the same alphabet.
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Table 3. Growth of plantlet roots.

Treatment  Root fresh Length of the Root
no.” weight (mg)  longest root (mm) no.

1 4.2 ¢ 4.6 be 1.2ab

2 4.3 ¢ 5.0 be 1.2ab

3 5.8 be 4.0 ¢ 0.8 b

4 13.1a 8.4a 1.6a

5 8.8abc 6.3 abc 1.4ab

6 8.9abc 6.5 abc 1.3ab

7 9.4ab 7.1ab 1.5ab

Data are expressed as means of 16 to 19 plantlets.

? See table 1.

Y There is no significant difference at 5% level be-
tween means added the same alphabet.

Table 4. Bulbing of plantlets.

Treatment Node-order of  Bulb fresh  Bulbing
no.? storage leaf*  weight(mg)  ratio™
1 6.06 bcY 48.4 bec 2.28 d
2 5.74 ab 58.4 ab 2.86 cd
3 6.25 ¢ 31.5 ¢ 2.36 d
4 5.59 ab 78.1a 3.79ab
5 5.35a 78.0a 4.17 a
6 5.61ab 73.7a 3.36 be
7 5.56a 77.1a 3.41 be

Data are expressed as means of 16 to 19 plantlets.
* See table 1.
There is no significant difference at 5% level be-
tween means added the same alphabet.
Node-order at which a storage leaf was formed. This
value is one plus number of foliage leaves formed be-
fore a storage leaf.
Bulb diameter/neck diameter.
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