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The Effect of Seed Bulb Storage Temperature and Photoperiod Treatment
During the Growing Season on Plant Growth, Bulbing and Secondary Growth
of Northern and Southern Type Garlic in Cheju Island

Yong-Bong Park*

Summary

The possibility of growing northern and southern type garlic in Cheju has been investigated,
growth, butb formation and secondary growth were measured on the two ecotype garlic when the
seed bulb were stored at various temperature and were grown under different daylength regimes,
The results are summarized as follows:

1) Northern type was slower in growth (top part 2~3m) than the southern type during the early
growth period, Howerver, grow faster according to higher temperature and longer daylength.

2) Leaf number were increased northern type more than the southern and increased long day
treatment than more the natural day.

3) Clove numbers were lest at the low temperature in two ecotype garlic and leser long day
treatment than the natural day.

4) The secondary growth was severe in the northern type than in the southern type garlic and
increased remarkably at the low temperature however, it was decreased less 10% at the long day
treatment after low temperature treatment,

5) Clove differentiation were faster low temperature than the other treatments and in northern
type garlic was January 21, and it was 25 days earlier than northern type garlic.

= R x EEE (Dept. of Horticulture, Cheju Univ,, Cheju-do, 690-756, Korea)
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Table 1. Growth and bulbing of garlic as affected by long day and seed bulb storage
temperature in the two ecotypes of garlic

Day Plant Leaf No. of _Bubb No. ' of
Ecotype length Temperature height length leaves diameter cloves
{om) (em) (ea) (cm) (ea)
LD Alternate 61.5 35.9 9.7 3.18 6.7
high 62.4 3.1 10.5 3.02 7.5
Low 4.3 28.3 9.5 2.60 6.3
Room 80.3 45.9 10.7 3.41 1.5
Mean 62.1 36.1 10. 1 3.05 7.0
Southern ND Alternate 79.8 3.9 11.7 3.85 8.9
High 7.7 32.0 11.1 3.91 10.3
Low 51.4 27.0 10.5 3.42 8.9
Room 70.8 36.1 10.8 3.60 9.3
Mean 69.4 32.5 11.0 3.7 9.4
Mean 65.8 3.3 10.8 3.38 8.2
LD Alternate 8.5 34.9 11.5 .3.97 3.7
High 84.7 38.1 11.5 3.4 5.6
Low 72.8 43.8 10.2 3.57 4.5
Room 81.6 21 107 3.26 5.5
Mean 81.4 39.7 11.0 3.56 4.8
Northern ND Alternate 86.1 28.3 11.4 3.64 5.7
High 74.7 29.4 13.0 3.08 7.1
Low 8.3 29.3 11.2 .3.65 4.2
Room 66.7 22.8 13.7 3.17 6.6
Mean 78.2 21.5 12.3 3.39 5.9
Mean 79.8 33.6 11.7 3.48 5.4
F test significanc e
Ecotpe (A) x % NS * % NS x %
Day-length (B) NS x %X x NS % x
Temperature (C) x % NS X * *
AXB * NS X X xx
AXC * NS * NS X
CXB * NS x NS X
AXBXC NS NS NS NS *

Date of investigation : June 5, 1990. LD: long day, ND. Natural day.
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Fig.2. Comparison of plant height between two ecotype garlic treated day-length (16hrs).
* L : long day.

N : northern type
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S : southern type
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Table 2. The effect of long day treatment on bulb weight, bulb diameter, neck diameter and
number of cloves in two ecotypes of garlic

Bulb Bulb Neck No. of
Ecotype Day length weight diameter diameter ND/BD
(9) (xn) (nn) cloves
Northern Long. day (16 hrs) 29.8 35 11.0 0.3 4.8
type Natural day 22.9 30 7.1 0.2 6.9
Mean 26.3 33 89 0.2 58
Southern Long day (16 hrs) 17.2 34 16.0 0.4 5.9
type Natural day 28.8 36 11.0 0.3 9.3
Mean 23.0 35 13.0 0.3 7.6
LSD 5%
Withing group 1.3 0.1 0.21 0.27 1.13
Between group 1.5 0.2 0.16 0.39 1.45
Ecotype (A) * % * x % * * %
Day length (B) * % * x * *
AXB * * NS NS NS

X: Bulbing index: neck diameter/bulb diameter, values below 0.5 indicate definite bulbing.

Table 3. The effect of long day treatment on plant height, leaf length, number of leaves and
rate of secondary growth in the two ecotypes of garlic?

Plant height Leaf length No. of Rate of
Ecotype Day length secondary
(em) {em) leaves growth (%)
Northern Long day (16 hra) 81 48 8 0
type Natural day 69 28 7 21
Mean .75 46 7 10
Southern Long day (16 hrs) 62 38 11 0
type Natural day 78 59 10 12
Mean 70 46 1 6
Within group 7.0 1.31 1.13 0.80
Between group 12.0 1.20 1. 44 0.57
LSD 0.05 Ecotype (A) * NS * % *
Day lengh (B) * * NS *
AXB NS NS NS NS

z. Planting date: Oct. 1, 1987.
Date of investigation: June 5, 1990.
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day (16hrs).

The effect of seed bulb storage temperature and long day (16hrs) treatment on sec-
ondary growth in the two ecotypes of garlic. Above :

natural day length, Below : long

Slight : one or two cloves in a bulb showed secondary growth.
Medium : three or four cloves in a bulb showed secondary growth.
Severe : more than five cloves in a bulb showed secondary growth,

N : northern type, S :southern type
A ! alternate temp. L :low temp
H : high temp. C :room temp.
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Table 4. The effect of seed bulb storage temperature and long day treatments on clove
differentiation and bulbing in the two ecotypes of gerlic

Date of clove Days to clove Date of. Days to
Day length Temperature
differentiation differentiation bulbing bulbing
AS Feb. 15 137 Apr. 27 210
HS Mar. 12 162 May. 7 220
LS Jan. 21 110 Apr. 16 199
CS Mar. 10 160 Apr.28 211
Natural day
AN Mar. 10 160 Jun. 4 248
HN Apr. 9 192 Jun. 7 251
LN Feb. 16 138 May. 12 225
CN Apr. 11 195 Jun. 5 249
AS Feb. 20 142 Apr. 15 198
HS Mar. 25 175 Apr. 27 210
LS Jan. 25 114 Mar. 23 173
CS Mar. 18 168 Apr. 28 211
Long day
AN Mar. 9 159 May. 12 225
HN Apr. 4 185 May. 13 226
LN Feb. 28 150 Apr. 14 197
CN Apr. 1 182 May. 12 225

z: Days from planting to 50% clove differentiation.

y. Days from planting to 50% bulbing.
(Bulbing scored when bulbing index was lower than 0.5)
A alternate temp. H. high temp. L: low temp.
C: room temp. N: northern type. S. southern type.
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