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Studies on the Bulb Formation in Garlic Plants V. Effects of Kind of
Supplemental Light on Growth, and Bulb and Inflorescence Formations
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Fig.2. Relative spectral energy
Fig.1. Lighting installation for mixed emmision curves of the
,l,lf:,t fﬁ?ﬁi‘ggg,‘gh{a"“" and incandescent lamp(A) and
the portion transmitted by
two layers of blue and
two layers of red cello-
phane(C). Curve B shows
transmittance of two lay-
ers of blue and two lay-

ers of red cellophane.
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Fig.3. Relative spectral energy emission curves for the five kinds of
fluorescent lamps(taken from the catalog of Matsushita Electric
Company). A:Specialized fluorescent lamp for crops culture(Ho-
morukusu’ FL 40PG). B:Action spectral curve of photosynthesis
activity.
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Fig.4. Mean daily air temperatures in 1973.
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Table 1. Effect of light intensity of suppleméntal incandescent light on bulb formation
of “Yamagata’ garlic from unchilled seed-bulbs when planted on Jul, 22 and
lighted all night from Sep. 5(1973).

Distance Illumination No. of plants Bulbing Percent of
from lampl) intensity?2) per lot ratio3) storage leaf
to pot formation
60cm 280lux 10 3.504-0.108 100%
90 120 7 2.95+0.10 100
120 63 7 2.00+0.04 0
Not lighted 6 1.67+0.02 0

Natural daylength was 12.7 to 13.9 hours during the experiment, Observed on Oct, 10, 1973,
1) 100-watt lamp with a shade.
2) Measured at the tops of the pots.
3) Bulb diameter/neck diameter.
4) Standard error,

Table 2, Effects of light intensity of supplemental incandescent light on growth and bulb
! formation of “Yamagata’ garlic from unchilled seed-bulbs when planted on Aug. 8 and
lighted all night from Sep. 8 (1974).

Distance  Illumi- No. of Plant No. of Bulb Neck Bulbing Node-order Percent of
from lamp nation plants  height foliage diameter diameter ratio forming storage leaf
to pot intensity  per lot leaves storage leaf formation
cm lux cm mm mm %

60 320 16 502+1.0 4.6+0.2 20.2+0.7 4.3+02 4.92+0.11 5.6+0.2 100

75 210 15 491409 53+0.2 206+04 4.6+02 4.5440.14 6.2+0.1 100

90 114 16 553409 5.6+0.2 206+06 58+01 360+012 (65+0.2) 88

105 85 16 49.3+1.1 53402 183406 52+0.2 3.65+016 (6.3+0.2) 88

120 68 16 504+10 6.0+0.2 166406 6.2+02 280+0.15 (6.440.2) 44

Not lighted 9 389+1.0 52+02 95+0.3 66+03 1.46+0.04 —_ 0

Natural daylength was 11. 5 to 13.9 hours during the experiment. Observed on Nov. 6, 1974,
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Table 3. Effects of kind of supplemental light on growth and bulb formation of
‘Yamagata’ garlic from unchilled seed-bulbs when planted on Aug. 8 and
lighted all night from Sep. 8 (1974).

Supplemental Distance  Ilumi- No, of Plant No. of Bulb Neck Bulbing
light from lamp nation plants height foliage diameter diameter ratio

to pot intensity per lot leaves

cm lux cm mm mm

Incandescent 75 210 15 491409 53+0.2 206+04 4.6+0.2 4.54+0,14%
Farred 45 - 10 51.2+15 5.640.2 10.7+0.6 5.8+40.3 1.8840.08**
Red 43 223 10 459+1.2 5.7+02 10.0402 7.0+0.3 1.45+0,04%%
Homorukusu 52 400 9 391+19 57+02 94405 6.3+0.4 1.49-+0,03%%*
White
fluorescent 45 825 9 446+14 58402 10.1+0.3 7.0+0.3 1.43+0,03%*
Natural color
Hiorescent 47 650 8 39.5+1.2 55+0.3 87+03 59+0.3 1,.51+0.03%*
Blue 45 275 10 483+20 6.3+0.3 125405 6.940.3 1.82+0,05%%*
None?) — — 9 389+1.0 52402 95403 6.6+0.3 1.4640.04%*

Natural daylength was 11,5 to 13,9 hours during the experiment, Observed on Nov. 6, 1974,
*Every plant of this lot formed single-clove bulbs,
**A]l plants of these lots remained vegetative.

Table 4, Effects of kind of supplemental light on growth and bulb formation of'Yamagata’ garlic
from unchilled seed-bulbs when planted on Mar. 24 and cultured at 20 to 25°C till
Apr. 28 and thereafter cultured outdoors and lighted all night from May 9(1975).

Obser- Supplemental No. of Plant Length  No. of Bulb Neck Bulbing Node-order
vation light plants  height of leaf foliage diameter diameter ratio forming
date per lot sheathl) leaves storage leaf
cm cm mm mm
Incandescent 10 50.7+1.2 13.0+05 11.6+0.3 255+0.7 51+0.2 5.03+020 12.8+0.2
white y
fluorescent 9 514409 89+0.3 12,7+0.2 145+04 87403 167+002 V.G.?
Jul, 21
Natural color
fluorescent 8 620+24 13.0+04 129402 151405 80403 1.90+0.06 V.G.
Blue 9 551+23 123404 124402 150406 7.7+0.2 1944003 V.G.
None 6 320+14 6.3+0.2 12.2+05 13.2+0.7 7.3+04 1824005 V.G.
White
r— 9  421+2.3% 10.1+02 12,5403 16,3408 8,0+04 2,024+004 V.G.
Natural color
Aug. 12 fluorescent 7 606+273) 146405 13.7+04 209+0.8 7.1+03 298+0.18 16.6+0.4
Blue 6 581412 135403 140406 225405 7.6+0.2 298+008 165+04
None 8 2414183 6.3+04 — 13.04+05 74402 174+0.06 V.G.

Natural daylengths on May 9, Jul. 21 and Aug. 12 were 15.3, 15,6 and 15,1 hours respectively.
1) The mean of the length of the longest leaf sheath of each plant.’
2) V. G.=vegetative growth, that is to say, storage leaf had not yet been formed.
3) Plant height became to shorten because of withering of the tops of leaves,
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Table 5, Effects of kind of supplemental light on bulb and inflorescence formation of ‘Yamagata’ garlic
from seed-bulbs stored at 5°C for 30 days when planted on Aug. 21 and lighted all night from
Sep, 13 (1973).

Percent of

Observation  Supplemental Bulbing single-clove  inflorescence  vegetative Node-order forming
date light ratio bulb formation formation growth storage leaf  spathe
Oct, 10 Incandescent  3.57+0.09(10)3) 100% 0% 0% 6.1+0.2(10)3) —_—
Oct. 10 Red 2.09+0.05(10) 0 0 © 100 _ —_
Oct. 10 1) Blue 3.304:0.11(11) 91 0 9 6,1+0.1(10) _—
Oct, 10 None 2,02+0.03(11) 0 0 100 —_ —
Nov. 18 Incandescent  7.01+0,15( 9) 100 0 0 52+0.1( 9) —_
Nov. 18 2) Red 3.85+0.13(10) 30 0 10 8.04+0.3( 9) —_—
Nov. 18 =Blue 6.81+0.19(10) 100 0 0 5.3+0.2(10) —
Nov, 18 None 2.48+0.06( 9) 0 100 0 _— 10.9+0.2( 9)

Natural daylengths on Sep, 13, Oct, 10 and Nov. 18 were 13.7, 12,7 and 11.2 hours respectively,
1) The plants grown from the large cloves were observed,
2) The plants grown from the small cloves were observed.
3) Figures in parentheses represent the numbers of data,
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L OEREK KT 100 BDOELRR Lz, KROWTRL- LORFEN K L OHRGEL
ITIXT, 87T~94%DMMAIIERBERMICBIT L Cue. ABEBITER, FaXKisL o
R EA 2 ARGL 31 ~47 % OEE BT LT, LERERR LR BER nKch
B3 EREL, HEITK 3 X OEFROHX OROERTEERIZ 82~100 4T, HRBRIELT

409



94 WEXRERE (BRF)BT7% H35

X X OFEHXEDOLIIL 63~ 67 T, HBEEXITK, REBLITRKSLIOAEL 7 A
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f7) RHET AL, FIEOMMIIEEZI K B 20 ~ 32 1EHE H o e

Table 6 A. Effects of kind of supplemental light on growth and bulb formation of
‘Yamagata’ garlic from seed-bulbs stored at 5°C for 3 weeks when planted
on Aug. 27 and lighted all night from Sep. 19 (the autumn of 1974).

Supplemental No. of Plant No. of Bulb Neck Bulbing
light plants height foliage diameter diameter ratio
per lot leaves

' cm mm mm
Incandescent 9 4591414 42401 16.7+0.6 3.8+0.2 444+0.13
Farred 11 46.6+0,9 4.5+0.2 94404 4.3+0.1 2.204:0.10
Red 15 37.0+0.7 4,9+0,1 7.8+0.1 5.1+40.1 1.55+0.03
Homorukusu 16 324+1.1 44401 7.1+0.2 43+0.1 1.68+0.03
White
Hlisoresceiit 15 38.2+1.2 4.4+0.1 74+0.1 4,7+0.1 1.59+0.03
Natural color
fluorescent 15 40.6+1.5 45+0.2 85+0.3 3.8+0.1 2.33+0.12
Blue 16 45.8+1.2 5.0+0.2 10.3+0.3 49+02 . 219+0.09
None 10 31.9+0.8 4.9+0.1 7.9+0.2 4.9+0.1 1.62+0.02

Natural daylength was 11.5 to 13.5 hours during the experiment. Observed on Nov. 9, 1974,
Illumination intensities are shown in table 3.

Table 6B, Effects of kind of supplemental light on bulb and inflorescence formation of
‘Yamngata’ garlic (the same experiment as table 6 A),

Node-order forming Percent of
Supplemental single-clove several cloves inflorescence vegetative
light storage leaf spathe  bulb formation formationl) formation growth
Incandescent 5.2+0.1( 9)2) —_— 1009 0% 0% 0%
~Farred 59+0.2( 9) 8.0 (1) 82 9 9 0
Red 7.0 (1) 9.440.2(5) 7 0 33 60
Homorukusu 7.0 (1) 9.04:0.0(4) 6 0 25 69
White
fluorescent 6.0 (1 85+03(4) 13 0 33 53
Natural color
fltorescat 5.5+40.3(10) 8 .3(3) 67 0 20 13
Blue 59+02( 9) 8.8+0.4 (5) 63 0 31 6
None e 0 0 0 100

1) Both apical and lateral buds bulbed, and an inflorescence was not formed.
2) Figures in parentheses represent the numbers of data.

1974 EEFEFORRIC K\ TR IEFHREAS BT E L -1 (B7F). ThbbH

BJTXA365 % TRODKIZ 9L~ 100 % TH -k, HEBITR T, 16F BB 2 @LULE
D cloves UNBE) BT UIcBEA 27 % 4 Ute, SHURIEZE L QNS IEIL LT
cloves B LichD t Bk, OB Y 1EFHRO HEM OB R L E 2 bh b,
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Table 7. Effects of kind of supplemental light on bulb and inflorescence formation of ‘Kanko’ garlic
when planted on Jan, 29 and cultured at 15°C or more than 15°C until Feb. 25, and thereafter
cultured outdoors and lighted all night from Apr. 16 (the spring of 1974).

Illumina- Bulbing ratio of Percent of
Supplemental tion maximum minimum single-clove  several cloves inflorescence
light intensity diameter!) diameter?) bulb formation formation3) formation
Incandescent 240lux 4.23+0.25 4.9740.36 18% 271% 55%
Red 203 1.86+4-0.09 1.92+0.11 0 0 100
Homorukusu 415 2.264-0.14 2,3340.15 0 0 100
White
fluoresceiit 950 2.6140.13 2.67+0.13 0 9 91
Blue 325 2.774-0.09 2.98+0.14 0 0 100
None 1.8440.12 1.90+40.14 0 0 100
Red +Incandescent 2004) +5505) 3,754-0.18 4.1140.21 0 0 100
Homorukusu +Incandescent 425 <350 3.304+0.14 3.404-0.11 6 0 94
White
fluorescent +Incandescent 915 44256  3.70+0.22 3.90-+0.23 0 0 100
Blue +Incandescent 350 +575  3.9040.15 4.06--0.22 0 9 91

Natural daylengths on Apr, 16 and Jun. 10 were 14.3 and 15.9 hours respectively, Observed on Jun. 8 to 10.
1) Maximum diameter of bulb/maximum diameter of neck.
2) Minimum diameter of bulb/minimum diameter of neck.
3) For description see table 6 B.
4) Illumination intensity of lighting by only fluorescent lamp.
5) Illumination intensity of lighting by only incandescent lamp.

Bty 72wl LRERBROBRLYEL DB LUTOL ) bt s,

iy sHIBABTRCRATH o, RICKEN o DI EREERITR, HE
KERLOBEREEER TN BRBIERBEOREITH o, HABKITR OB * v
Hit 1974 FEEFORBRCIIEREEO LD X h 2l b K& hvotehd, 1974 FEEKE
DEBTIHTEBRFR DL DL ENhote, KEALZ ARDEKF v 2 HITERHEXDO S D
I OBERED o1y 1974 FEREFOERTCRABELITROLDL W ot HKfa
XD * vy ZHATERFHROLD L b KEWEBEL/PIVWEESL b ot HEUT LB
ITORABHE Tt hers ARARXOEK Xy 7 HAMIOK L b4 - 1-Ll4, KOk
EX e h o 1,

2) & i

EOMRIAMTN, BHREXS I OFOLOBHN CHEFCRE Shi (F6A%)
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Summary

'Yamagata' and 'Kanko’ garlic plants were grown outdoors where these
plants received various lights during night. Used lights were incandescent,
natural color fluorescent, white fluorescent, Homorukusu (fluorescent light
specilized for crop culture), farred, blue, and red light. The results summarized
are as follows :

1. Bulbing ;atio (bulb diameter/neck diameter) and the percentage of
storage leaf initiation increased after growing during a certain period as the
light intensity of incandescent light increased from ca. 60 to ca. 300 lux.

2. With chilled garlic plants, storage leaf initiation and development were
promoted by any light though the degrees of promotion varied. The promotion
by incandescent light was the greatest among the lights used, and followed,
in low order, by farred, natural color fluorescent « blue, white fluorescent .
Homorukusu, and red light.

With unchilled plants, incandescent, farred, natural color fluorescent,
and blue light caused storage leaves to initiate, but the remainder lights failed
to initiate a storage leaf.

3. When seed-bulbs were subjected to insufficient chilling, the garlic
plants developed from them initiated neither storage leaf nor inflorescence
‘under natural daylength until early November. Whereas initiations of both
storage leaves and inflorescences were induced by irradiation of any light
expect incandescent light during night. This shows that long-day promoted
inflorecence initiation as well as storage leaf one.

4, When other light than incandescent light was added to incandescent
light, the case added it promoted bulbing more than the case not added it, but
did not promote bulbing more than the case in which only incandescent
light was used.
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5. Both the chilled and unchilled garlic plants were generally allowed
their leaf elongation to increase by any light expect Homorukusu light. Each of
incandescent, farred, blue, and natural color fluorescent light effected the
similar promotion of increases in leaf elongation and gave greater promotion
of them than that of the remainder lights. In the case of incandescent light,
leaf elongation increased equally in 68 to 320 lux range regardless of light
intensity.

6. It seems that apparent storage leaf initiation followed an increase in
the length of the longest leaf sheath of each plant.

7. The number of the foliage leaves counted in appearance, of the
plants under incandescent light was fewer than that of the plants under other
lights.
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