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Table 1. Mean weight of seed-bulbs at the start time of storage (Exp. 5).

Storage temperature

Variety 5C 10°C 15°C 20°C Kind of seed-bulb
Yamagata 0.9g 0.7g 0.7g 0.9g bulblet
Hoki 0.9 1.0 0.9 1.0 small clove
Kanko 0.5 0.6 0.5 0.5 bulblet
Okinawa 0.5 0.6 0.5 0.5 bulblet
Ikiwase 0.4 0.4 0.4 0.4 bulblet and small clove
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Table 2. Effects of level of rest of ‘Yamagata’ garlic seed-bulbs on mean
days from planting to sprout emergence, and storage leaf forma-
tion induced by the chilling storage (Exp. 1).

No. of leaves® Node-order of
Period of Level of rest Mean days of sprout of storage leaf
chilling of to sprout seed-bulb at which
storage® seed-bulb emergence? planting time® formed®®
7/19— 8/16 Deep (postdormancy) 32.3+1.6(19) 3.4 7.1+0.3(14)
8/ 2— 8/30 Shallow (postdormancy) 20.74+1.7(31) 3.7 5.84:0.1(33)
8/16— 9/13 Shallow (postdormancy) 20.4+1,7(22) 3.7 6.140.1(14)
9/27—10/26 Out of rest 9.2:+0,3(24) 5.0 6.140.1(15)
10/10—11/ 8 Out of rest 6.6-0,3 (25) 5.0 6.3+0.2(23)

1) See Fig. 1.

2) Data are expressed as ‘mean:tstandard error (no. of observed plantsy.

3) All leaves except sprout leaf,

4) Five seed-bulbs per lot were observed.

5) Node-order of the first foliage leaf which formed=1.0, that of the second foliage
leaf which formed =204+, '
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Table 3. Effect of level of rest of ‘Yamagata’ garlic seed-bulbs on storage
leaf formation induced by the chilling storage (Exp. 1).

Period Days Bulbing ratio*

of chilling \ after

storage planting 40 54 68 81 96
7/19— 8/16 _ i —i 2.25+0.27(10) 3,144-0.42( 8)
8/ 2— 8/30 S — 3.594-0.23(12) 4.52+0.25(11) 6.13+0.30(10)
8/16— 9/13 —_ 2.464-0.19(10) 2.96+0. 34( 5) —_— S—
9/27—10/25 1.38+4-0,06(5) 1.984-0.06( 4) 4.12+0.34( 6) 4.83+0.13( 6) —
10/10—11/ 8 1.48+0,05(5) 2.64+0.22( 5) 3.960.22( 9) 5.07+0.17( 9) ————

* Bulb diameter/neck diameter.

BETE RO B CHES 5 &, 10510

Percent of plants formed By 9 f2TAIKCALHC KT B
A2HK, 8HI6HKX T, 7HI9EKR T

HRLHEL, FEHBEIROLE LK

40 54 68 81 96

zﬁigﬁ _ jjlg £31$ T2 3 B DN H B I (8 3R

8/16— 9/13 — 90 100 — — ik»ﬁﬁﬁﬁﬁﬁﬁénkﬁoﬁm
9/27—10/25 0 75 100 100 — i F i R IEASTBRR & Mo b & el %
10/10—11/8 0 100 100 100 — L, 9H2THK, 10F10AR Gt zh e

N1.1(=6.1-5,0), 1.3(=6.3—5.0) &iH iz
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HAREMED B 5.
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Table 4. Effects of cultural temperature after chilling the seed-bulbs or the
growing plants of ‘Yamagata’ garlic on inflorescence and cloves
formation, and bulb growth under 24-hour daylength (Exp. 2-1).

Cultural Bulb diameter Neck diameter
Cultural period s
tempera- ( days) 54 74 174 54 74 174
ture (mm) (mm) (mm) (mm) (mm) (mm)
5C 8,5+0.2 7.640.2% 82+01% 65+£02 59+02 58+0.1
9°C 8.2:+0,2% 8.44+0.2%F — 6.3+02 64+03 —
11°C 7.8+0.1%4%  11,840.8% — 54401 55£02 -
13°C 21.8+0.7%¢ — — 58+0.4 — s
Bulbing ratio Node-order of
cloves which
54 74 174 formed
5C 1.314+0.02 1.29+0.01 1.414+0.02 8,0-9,0( 9)
9°C 1,30+0.02 1,314+0.04 — 7.9-8.9 (16)
11°c 1.454:0.,03 2,2140.17 — 7.9-8.9(17)
13°C 3.84+0.17 — — 8.4-9.4(16)

Number of observed plants 5 except ‘node-order of cloves which formed’. These numbers in
parentheses.

* Young inflorescences observed on dissection.

T Young cloves observed on dissection.

# A plant formed a single-storage-leaf bulb,

Table 5. Effects of cultural temperature after planting the seed-bulbs of ‘Ya-
magata’ garlic on shoot and bulb (single-storage-leaf bulb) growth
under 12-hour daylength (Exp. 2-2),

Cultural No. of emerged
period Plant height foliage leaves Bulb diameter Neck diameter
Cultural (days)
tempera- 60 70 60 70 60 70 60 70
ture (cm) (em) (mm) (mm) (mm) (mm)
13°C 283+1.6 421+11 34+0.2 43402 45+0.2 6.6+02 2.6+0.1 3.2+0.1
15°C 442418 477413 3.9+0.1 44402 52+0.2 95+0.3 3.0+0.1 3.040.1
17°C 447430 43309 42401 4.240.1 7.2+0.5 10.5+£0.3 2.8+01 23101
Bulbing ratio Node-order of
storage leaf which
60 70 formed
13°C 1.7340.04% 2,1140.07 5,940,1(13)
15°C 1794006 3.26::0.12 5.6+0.1(20)
17°C 2.58+013 4,61+0.12 5.7+0,1(20)

Number of observed plants 9 or 10 except ‘node-order of storage leaf which formed’, These
numbers in parentheses,

Mean number of leaves (except sprout leaf) of sprouts of seed-bulbs at planting time was
‘4,040.0 ().
# Sixty percent of the plants did not yet formed a visible storage leaf,
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Table 6, Effects of cultural temperature after chilling the growing plants of ‘Ya-
magata’ garlic on shoot growth, single-storage-leaf bulb formation and
bulb growth under natural daylength (12,5-14 hours) (Exp. 2-3-a).

Observa- Culural No. of Plant No. of Bulb Neck Bulbing
tion temper- plants height green diameter diameter ratio
date ature leaves

(cm) (mm) (mm)
3/10 e 5 256+1.3  3.8:+02 51+0.2 35+0,1 1.45+0.04
4/12 17°C 17 42,6+1.3  4.8+0.1 9.9+0.3 40+02 2,53+0.10
4/12 23°C 17 453+12 43+0.1 10.1+0.3 3.3+0.2  3.22+0.11

Percent of plants

Inflorescence single-storage-

and cloves leaf bulb - Vegetative
formation formation
3/10 0% 0% 100%
4/12 12 82 6
4/12 0 100 0

The seed-bulbs planted in pots on Sept. 20 and cultured outdoors. The temperature treat-
ment started on March 10,

5~13°C T 0 ZBRTREOKRLE CH oz b b, HIWIKRRCORBIETH 5720
T, B A EOBEENIERLWREFR L (3 4R)9. Z OREREPA AT S
PRI ZENEC ah o e nd, IERTERRIGSE] (RIS RsEE R lll) ik EnE T, IR
ERECRIE EEREFHNRE» o /e, ERHEX (THERAEROERICHFAL T3 L&
2b6h5) BRICUTTRIELAERBILAP A, 11CY LTz, 11°Chb
1ICIcBEN LR T 5 &, BABRELIEESREZ. bot b D2 00REROHED
JEKFREE DS R BITREZE N D T l, EHfloXoBsoELEbo w30 T
HAH9.

13~17°C COHEER T BRI RENL (T OB POIRER) Cid A k4
Chholedd, BIEA (ZOBAITREOIEK 2 ISEERICKIEL Tv23) 1%, REN
B b eE L RS hie BE5%K).

17°C & 23°C COHEBRTIERIBERITIZERRD AP o728, 23°C KTk 100 %o
DBRIERREERL e 0 12, 1TCR TR LEGESELEFBREREZ L TR, 2 @EKRIERF
B LT (B6R)., 2k 23CK 0139523, HREMMRIC XV IFEAEETH -
TeZ L ERIBL TS,

T # 3 <le 20~26'C THHE L7 BTk, 20°C XX 100 % ORI ERER L
7ehd, 23, 26°C OWX CIE4 2 AN E ZRBEE L LT e (i E#E T3k
TERR) (85 7). BIEK S 200C KK X D 3 <hTwiz, 23, 26°C fiff K o (i ixBRADK
KHBERERALNE» ok,

AL REE (hO3k) TR 20~26°C TR LB <%, 20°C R ¢ 26°C X X Y 3k
JERAADDRBE S IS, 20°C & 23°C, 23°C b 26°C 4 2 KOBICIZHA RIS LR
ol (% 8 %);

D EofERL, SERREIERIEEIC X o TIE & A PEEBIS L v, Ik
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Table 7. Effects of cultural temperature after planting the chilled seed-bulbs
of ‘Yamagata’ garlic on shoot and bulb (single-storage-leaf bulb)
growth under 16-hour daylength (Exp. 2-3-b).

Node-
No. of order of
No, of emerged storage Percent
Cultural Plant emerged green Bulb Neck legf of_
tempera- No, of height foliage foliage diameter diameter Bulbing which bulbing
ture plants  (cm) leaves  leaves  (mm) (mm) ratio formed plants

20°C 17 529+15 6.8+01 4.8+01 11.0+05 34401 3.32:+017 80+0.1 100
23°C 15 458+15 69+02 47+02 87406 34401 2,63+0.18 83+0.1 87
26°C 20 470+11 67401 4.3+01 94+0.6 34+01 2.83+0.11 81+0.1 90

Observed after cultured at the test temperatures for 65 days.

Table 8. Effect of cultural temperature after forming storage leaves of ‘Ya-
magata’ garlic plants on bulb (single-storage-leaf-bulb) growth
under 16-hour daylength (Exp. 2-3-c).

Bulb Neck Node-order
Cultural No. of diameter diameter Bulbing of storage leaf
temperature plants (mm) (mm) ratio which formed
20C 16 12.3+0.4 3.140.1 4,0410,17 7.3+0.1
23°C 19 11,7403 3.2+0.1 3.72+0.10 73401
26°C 19 11105 3.2+0.1 3.4940.16 7.440.1

Obsgerved after cultured at the test temperatures for 19 days.

DEKHEITE L HESh, 20C B3R T, 1TCUTCRIBEMET T2 o0EXR
WENRMIZ/NEL Y, PCUTTRIBLALASEARBD LN AL LD I LERLTY
5. ZoffRe, FAGHG O BN ERE © O WZE O FESE R IA R 0 P KR 25 K
1°C Thofe L WOEREL MDY, FREOHR, EABREA L—XICHETT 20T
1310°C DL L OBERNLETCH D LEZ BN,

26°C LAEDRERCD>WTOF— 23w, 30°C PLEOEE CIRED LA & ticsg
ERFELIRRIZDHZ L, % 7 30°C PLEORBEICIHKIRIC & 3 iRERRFAESR 2
WELT, WERELPRSEAEVERNDS 2210 bz, 260CLHEORET
IRE O EF &L TBEOER, BANRMCARICRD Z P THRSIND, o TH
B 72 BRI 17~26°C (7272 LR TH - T, HETIEAV) Lvi b, Zhid¥
2 Z X DA D 15~25°C LTV 352,

3, /IS (1975) ix iR 210, 125, 15, 20, 25°C iz L7 & DRERIRE (BRETOEX
FREE) 2T, HUERRVIR CIEADHE EAL LBEL T2, RERORR LI
R L, 26°CRMN20°C K XV EABHHEAT LV 5 EE2 R TR ZRL Ty 5.

LZAT, RIERCELTHRETEO ELLNRI Y REEPRERTNLLEVIZ LK
DVTHE, FRAFTETHRRLA TV, zhick s e, M EEAEETEB2N
i, MTFEHMNMRE T2 TORIERIZBECH -7, Zod ol FENMEE TS
T, HITEHAER TP N EBACRIREARBE bivd, HEOHALIIS -
v H L ThBH. ZORRIL, HIERKIEL LTRRIEA SN, HROZFII/NS
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Table 9, Effect of storage temperature of ‘Yamagata’ garlic seed-bulbs on storage
leaf formation when cultured at 20-25°C under 16-hour daylength (Exp. 3).

No. of leaves of Node-order of Mean days to
Storage Storage sprout of seed-bulb storage leaf which sprout
period temperature at planting time formed emergence
4 weeks — 2C — 13.1+0.5( 9)t 9.84+1.7
0.5 (5.55)* 7.9+0.3( 9) 9.24+1.6
2 (6.7) * 7.040.0(11) 7.240.5
5 (5.7) * 7.54:0.2(12) 6.2+0.6
10 (5.85) 8.4-+0,2(12) 6.2+0.4
8 weeks 0.5 57+0.3 7.340.2(11)
6.040.0 6.9+0.1(11)
5 6.04+0.0 7.14+0.1(12)
10 6.3+0.0 7.6+0.2( 8)

Mean number of leaves (except sprout leaf) of sprouts of seed-bulbs at the start time of
storage was ‘6,440.2’,

t On the 186th day after planting, 18 percent of plants (3 plants) of this lot were
vegetative yet. All plants of other lots had formed storage leaves before the 110th
day after planting.

* Lstimated values,
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#H<, T 010°C X M EFBEICEDP 572 © T, AEROBRLIZE-HKLT
Wb, BRI ik 0°C B D BRAE A 5°C B o 2 h & RRE» R bR L, HE
BEROER LD ULEE - TV5BER, ZhizowT MANN BIZERL TV,
I, FEHE5, 10CMBMR TR LEL, 2CRBK T L VP LEL, 05 —2C
MBXTRIREY SEHIEP .
Table 10. Effect of storage period of ‘Yamagata’ garlic seed-bulbs on the highest

storage temperature capable of induction of storage leaf formation
when cultured at 20-25°C under 16-hour daylength (Exp. 4).

Storage No. of leaves Node-order

Storage tempera- of sprout of of storage

Size of period ture seed-bulb at leaf which

seed-bulb (week) (°C) planting time formed

Large 1 5 ca, 5.8 13.840.2 (13)
2 5 ‘ ca. 5.8 10.34:0.3 (10)

3 5 ca. 5.8 7.7+0.1 (12)
1 10 ca, 5.8 15,14:0.7 (10)*

2 10 ca. 5.8 12.2+0.3 (11)

3 10 ca. 5.8 9.6+0.2 (13)

4 15 6.0+0.0 13.2+0.4 (10)

8 15 6.3+0.3 9.940.2 (12)

12 15 — 9.040.3 (11)

8 17 — 14,305 ( 8)

12 17 — 11,740.6 ( 9)

20 20 — V.G,

Small 1 5 44+0.2 11.140.5 (12)
20 5 5.0+0.4 5.6+0.2 ( 8)

1 10 ca. 4.4 11.1+0.2 (10)

2 10 ca. 4.4 9.840.3 (10)

3 10 ca, 4.4 7.8+0.2 (12)

4 15 50400 10.540.4 (11)

8 15 5.8+0.3 8.4+0.2 (10)

12 15 — 6,203 ( 6)

The range of weight of the large seed-bulbs was between 2.0 and 2.5 gram, and that of
the small seed-bulbs between 0.5 and 1.0 gram,
V. G. =vegetative growth. All plants of this lot were yet vegetative on the 263rd day
after planting.
# All plants except one had formed storage leaves before the 22lst day after planting,
but a plant was yet vegetative on the 263rd day after planting.
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Table 11. Effects of storage temperature of garlic seed-bulbs, daylength and
variety on storage leaf formation when cultured at 20-25°C (Exp. 5).

No. of days from planting to forming
storage leaf

Daylength Storage temperature
Variety (hour) 5C 10°C 15°C 20°C

Yamagata 8 75 89 V.GDY V.G.D
16 402 47 131 V.G

24 — — 61 75

Hoki 8 (V.G.@ V.G V.G2b —
16 47 54 V.GY V.Gx

24 — e 75 96

Kanko 8 — — V.Gxb —
16 402 402 103-2274 V.G.>b

24 — — 47 —

Okinawa 8 — — V.Gxb —

16 402 402 103 131

24 — — 402 —
Ikiwase 8 — = 68 110-131%

16 402 40% 40% 47

24 — — 402 —

1) V.G, =vegetative growth., On the 227th day after planting, all plants of these lots were
yet vegetative,

2) Before 40 days, storage leaves were formed,

3) On the 124th day after planting, all plants of this lot were sampled, but no storage
leaf was observed.

4) All plants formed storage leaves between the 103rd day and the 227th day after planting.

5) The part of the plants of this lot had formed storage leaves before the 110th day
after planting, but the rest formed those between the 110th day and the 13lst day
after planting.
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Summary

The present work was conducted to investigate effects of temperature and day-
length on the formation and growth of storage leaves in the following varieties
of garlic : ‘Yamagata’, ‘Hoki’, ‘Kanko’, ‘Okinawa’ and ‘Ikiwase’.
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1. After harvest, rest of bulblets of ‘Yamagata’ decreased gradually in storage
at temperatures of 20°C or higher, As rest of bulblets decreased, the effect of
preplanting chilling storage on the induction of storage leaf formation increased.

2. Seed-bulbs or growing plants of “Yamagata’ were chilled to induce storage
leaf formation and then cultured at temperatures between 5 and 26°C. Those
temperatures had marked effect on storage leaf growth but little effect on the
node-order of the storage leaves which formed. The optimum temperature of
storage leaf growth was found to be 20°C, though the rates of storage leaf growth
at temperatures between 17 and 26°C differed little from that at 20°C. Below 17°C,
however, lowering temperature greatly retarded the rate of storage leaf growth,
and below 9°C, storage leaves scarcely developed.

3. The optimum preplanting storage temperature of seed-bulbs of ‘Yamagata’
to induce storage leaf formation was found to be 2°C. Below 2°C, lowering tem-
perature reduced greatly the inductive effect, and above 2°C, rising temperature
lowered slightly the inductive effect. The lowest preplanting storage temperature
capable of inducing storage leaf formation was nearly —2°C when seed-bulbs
stored for 4 weeks were cultured at 20-25°C under 16-hour daylength, The highest
preplanting storage temperature capable of inducing storage leaf formation
(=HPST) was nearly 10°C when seed-bulbs stored for a week were cultured at
20-25°C under 16-hour daylength, but HPSTs in the cases of seed-bulbs stored
for 8 to 20 weeks were between 17 and 20°C. Generally, HPST rosed with a leng-
thening of the storage period.

4, HPSTs and the shortest postplanting daylengths capable of forming storage
leaves (SPD) of Tkiwase’, ‘Okinawa’, ‘Kanko’, ‘Yamagata’ and ‘Hoki’ were inves-
tigated. The former three varieties are cultivated at the warm regions of Japan
and the latter two varieties at the cool regions of Japan. Under a 24-hour day-
length, the HPSTs of all varieties were not less than 20°C. Under a 16-hour
dayléngth, the HPSTs of ‘Ikiwase’ and ‘Okinawa’ were not less than 20°C, but
those of other varieties were less than 20°C. Those of ‘Kanko’ and ‘Yamagata’
were betoween 15 and 20°C, with the HPST of ‘Kanko’ appearing to be slightly
higher than that of ‘Yamagata’, The HPST of ‘Hoki’ was between 10 and 15°C.
Under an 8-hour daylength, the HPST of ‘dkiwase’ was not less than 20°C, but
those of other varieties were less than 15°C. Generally, a shortening of the day-
length caused a lowering of HPST. HPSTs in the cases of various daylengths of
‘TIkiwase’ were usually the highest of five verieties, and in decreasing order were
the HPSTs of ‘Okinawa’, ‘Kanko’, ‘Yamagata’ and ‘Hoki’. Generally, with a lower-
ing of storage temperature (20—5°C), SPD shortened. SPDs in the cases of storages
at various temperatures of ‘Ikiwase’ were usually the shortest of five varieties,
and in increasing order were the SPDs of ‘Okinawa’, ‘Kanke’, ‘Yamagata’ and
‘Hoki’.
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