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Effect of Low Temperature Storage and Night Interruption on the Growth and
Secondary Growth Southern Garlic Plants

Park Yong-bong Chang Jeun-ik Han Hae-ryong

Summary

Garlic seed bulbils of ecotypes, Cheju Jaere and Shanghae wase, were planted after treatment at 0-5°C
for 30 and 60 days respectively, and treated night interruption (120 min.) pretreated with low temperature
from 20th February to 20th May.

The results are summarized as follows.

1. With an increment of the period of low temperature, sprouting of Cheju common clove tended to early
while bulbil was late.

2. Plant height, leaf length, leaf sheath length and neck diameter were all promoted by exposure to longer
low temperature. However common clove of Shanghae wase grew better during natural day than with night
interruption.

3. Bulbing was promoted by longer low temperature in common clove and Cheju Jaere common clove.
Treatment for 30 and 60 days at low temperature plus 120min. night interruption showed the most significant
increases.

4. Plant weight and bulb weight of bulbils decreased with longer low temperature but in common clove
they were increased by night interrutpion. .

5. The clove number of the Shanghae wase bulbil increased with 30 days low temperature treatment.

6. Yields per 10a of common clove increased more than bulbils and Shanghae common clove when treated
for 60 days at low temperature plus 120 min. night interruption.

7. GA content increased at the clove enlargement period, but decreased with the approach of the harvest
period.
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209 fresh weight of garlic plant
180% Methanol
Concentrated in Vaccum
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wéter aqueous layer
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Extracted with 29 NaHCO,
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pH 3.0 with IN-HCI

ethyle acetate layer for GA

Fig 1, Flow diagram showing the procedure of
extraction and purification of growth

substance in the garlic plants,
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“Fig 2. Effect of the low temperature on the
garlic plant height in Cheju and
Shanghae wase (Dec, 16, 1983),
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Fig 3, The effect of low temperature and night interruption with low temperature treatment on

length of garlic at various growing stage,
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Table 2, The effect of night interruption on the yield characters of garlic plants pretreated with
low temperature,

Low night neck Bulb A/B Plants Bulb Bulb Clove
Variety Seed temp. inter diameter diameter ratio weight weight height number
(min)  (A) (en) (B) (cn) (¢9) (9 (=
0 L 0,61 2.45 0.25 320,0 1217 20,94 2.1
N 0.60 2.43 0.25 3717.7 1447 20,67 2,5
L 0.60 2.07 0.29 213.3 920 17,43 2.7
bulbil 30
N 0,65 2.72 0.24 392.3 215 23.19 3.2
60 L 0.64 2.04 0.32 188.7 88.4 17,17 2.1
N 0.59 1.70 0.35 366.7 181.7 15,97 1.6
Cheju jaere
0 L 0.78 2.48 0.32 3667 136.7  20.58 2.6
N 0.76 2.46 0.31 336.7 115 22,14 3.1
Common
L 0.87 2.55 0.34 380 191.7 21,47 5.2
clove 30
N 0.66 2.45 0,27 263.4 125 19.14 5.0
60 L 0.79 2.28 0.35 340 168.4 18,95 4.8
N 0.69 2.38 0.29 203.3 95 20,28 5.6
0 L 0.22 1.25 0.18 30 25 12.15 1
N 0,26 1.65 0.16 91,3 72 15,19 1
L 0.24 1.37 0.18 33.3 22,67 12,94 1
bulbil 30
N 0.25 1.40 0.19 38.3 26.7  13.74 1
60 L 0.28 1,58 0.18 31.67 27 14,93 1
N 0.33 1,13 0.19 88.3 65 15.53 1.2
Shanghae
wase
0 L 0.89 2.92 0.30 633.3 208.3  26.29 4.0
N 0.07 2.92 0.37 593.3 235 26,18 4.9
Common
L 0.81 2.38 0.34 310 137.3 19,48, 5.4
clove 30
N 0.9t 2.86 0.32 406,7 195 25,04 3.0
60 L 0.02 2.58 0.40 453.3 201,7 14,51 3.0
N 0.93 2.83 0.33 426.7 198.3  23.19 4,0

* A/B means neck diameter / bulb diameter
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Plate 1

A plant height(135 days after sprouting)
B: neck diameter, leaf sheath length
(135 days after sprouting)
C: plant growing stage(35 days after sprouting)
D:Bulb forms (after harvest)
a: Shanghae wase (30 days low temperature
treatment )
b: Shanghae wase control
c: Shanghae wase clove plus night
interruption

d: Cheju bulbil plus night interruption
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Shanghae clove

: Shanghae clove 30 days low temperature treatment
. Shanghae clove 60 days low temperature treatment
: Shanghae bulbil control

. Shanghae bulbil 30 days low temperature treatment

: Shanghae bulbil 60 days low temperature treatmemt

Cheju clove control

: Cheju clove 30 days low temperature treatment
: Cheju clove 60 days low temperature treatment
: Cheju bulbil control

: Cheju bulbil 30 days low temperature treatment

Cheju bulbil 60 days low temperature treatment

t}, (Table 2)
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Second sheath length of rice seedling (e®)

pretreated with low temperature,

Table 3. The effect of night interruption and natural day on the yields 10g of garlic plants

Cheju jacre

Shanghae wase
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Low Night
temp. inter, Bulbil Common clove Bulbil Common c love
(day) (min) (%g) (#s) (kg) (eg)
0 L 276.7 306,7 148.3 416.7
N 230,0 322,17 210.7 403.3
30 L 180.0 303.3 145,3 308.0
N 250,0 466,0 153.3 423.3
60 L 210.0 336.7 1540 403.3
N 190,0 394,2 196,7 330,0
% Night inter, 5% (Variety) LSD 254.3
59% (Treatment) LSD 280,2
Natural day 59% ( Variety) LSD 299.6
5% ( Treatment) LSD 3797

1. Sampled on 14 Feb,

2. " » 16 Mar,
3. " » 16 Apr,
4, " » 16 Mar,
(night interruption)
5. » ~ 16 Apr.
( - )]

Fig 4. Seasonal change of

Gibberetlin like
substances in garlic
plant by silicic acid
- column seperate method,
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