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Effect of Low Temperature Treatment
of Seed Bulb and Planting Date
on Plant Growth and Yield in Garlie

Shin, Seong Lyon - Lee, Woo Sung
Dept. of Horticulture, Coll. of Agric., Kyung Poock Natl. Univ.

Summary

In order to develop a cropping system that can produce garlic in the period of short supply
from March to April, effects of low temperature treatment of seed bulbs and planting dates, st-
arting date of low temperature treatment, days of low temperature treatment on plant growth,
maturity and yield were studied in Southern strain, ‘Namhae’ and in Northern strain, ‘Euiseong’
of garlic (Allium sativum). The results obtained were as follows.

In Sorthern strain, sprouting was significantly enhanced by low temperature treatment only in
Sep.14, and Sep. 29 plantings, Days to sprout were least in 30 days of low temperature treatment
of Sep. 14 planting and in 45 days treatment of Sep. 29 planting. When considering on the beginning
date of low temperature treatment, a marked difference was observed between treatments started
before July 31 and after Aug. 15. Sprouting was most enhanced in 45 days low temperature
treatment of Aug. 15 and Aug. 30 plantings. In Northern strain, sprouting was en hanced by low
temperature treatment in planting from Sep. 29 to Nov. 13 and low temperature treatment for
60 days was most effective.

Effect of low temperature treatment on early plant growth was observed in Sep. 14 and Sep.
29 plantings, but the effect on plant growth at intermediate stage or thereafter was cbserved
in up to Oct. 28 plantings. Optimun days for low temperature treatment on growth enhancement
was 45 and 60 days in Southern strain and 60 days in Northern strain in each planting dates.

In Southern strain, the longer the low temperature treatment and the later the planting date
the iess the number of leaves developed. In Northern strain, normal leaves were not developed
in plantings from Sep. 14 to Nov. 13,

In Southern strain, clove differentiation and bulbing were earlist in 45 and 60 days treatment
of Sep.14, Sep. 29, and Oct. 14 planting initiated on July 31 and Aug. 15, In Northein strain, clove
differentiation and bulbing were earlist in 60 days treatment of Oct. 14 planting initiated on
Aug. 15 and Aug. 30. In treatment initiated later than above, longer the low temperature treat-
ment the earlier the clove differentiation and bulbing in both Southern and Northern strains.

* Portion of a Ph, D, dissertation by the first author.
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The earlier the initiation date and the longer of low temperature treatment, the earlier bolting
in southern strain. In Northern strain, bolting was most enhanced in 45 and 60 days of low temp-
erature treatment initiated on Aug. 15 and Aug. 30. The longer the low temperature treatment
in plantings thereafter, the earlier the bolting. The earlier the planting date garlic bulbs.

Harvest date was earliest in 45 and 60 days low temperature treatment started from July 31
to Aug. 30 in Southern strain, and it was in 60 and 90 days low temperature treatment initiated
from July 31 to Aug. 30 in Northern strain.

Bulb weight was heaviest in 45 days low temperature treatment of Oct. 14 planting and next
was in 45 days treatment of Sep. 29 planting in Southern strain. In Northern strain, bulb weig-
ht was heaviest in 60 days treatment of Oct. 14 planting and next was in 45 days treatment of
Oct. 14 planting. When considered in the aspect of the beginning date of low temperature treat-
ment, bulb weight was heayjest in 45 days treatment started on Aug. 30 in Southern strain and
in 60 days treatment started on Aug. 15 in Northern strain.

A high negative correlation between days to harvest and plant height on January 12, and a
high positive correlation between days to harvest and days clove differentiation were observed.
This indicates that enhanced plant growth and clove differentiation induced by low temperature
treatment advanced the harvest date. A high negative correlation between bulb weight and days
to clove differentiation, days to harvest suggests that the enhanced clove differentiation result and
in heavier bulb weight.

From the above results, it suggested that early crop of garlic can be harvested by planting
at the period of Sep. 29 to Oct. 14 after 45 days of low temperature treatment of seed bulbs of
Southern strain. Then harvest date can be shortened by 30 days compared to control and garlic

can be harvested in early April.
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Table 1. Planting date, starting date of low temperature treatment and days of low temperature

treatment
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Starting date of low temperature treatment

Days of low temper-
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July 1 16 31 Aug 15 30 Sep. 14 29 Oct. 14 29 Nov.13
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Figure 1. Seasonal changes of maximum and minimun temperature(1981. 9~1982.5).
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Figure 2. Effect of low temperature tre-

atment and planting date on mean days to
sprout in garlic. (Dates in the figure indi-
cate the planting dates).
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Figure 3. Effect of low temperature tre-
atment and starting date of low storage
on mean days to sprout in garlic.
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Figure 5. Effect of low temperature tre-
atment and planting date to reach l0cm
of plant height in garlic.
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Figure 8. Effect of low temperature tre-
atment and planting date on number of
leaves in garlic.
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Table 5. Effect of low temperature treatment and planting date on bulbing in Mann's 0.5

index in garlic

Planting date

Low temp. Southern strain Northern Strain
treatment Sep. Oct. Nov. Dec. Sep. Oct, Nov. Dec,
(days) 14 29 14 29 13 28 13 14 29 14 29 13 28 13
Month/date
0 3/13 3/13 3/13 3/23 4/2 472 3/13 4/22 412 4712 4/22 4/22 4/12 4/2
30 3/3 8/3 3/3 3/13 3/23 4/2 4/2 42 4f2 3/23 472 4/2 4/12 4/12
45 2/20 2/20 2/20 3/3 3/13 3/23 4/2 3/23 3/13 3/13 3/23 4/2 4/12 4/12
60 3/3  2/20 2/20 3/3 3/3 3/13 3/23 4/2 3/23 3/3 3/13 3/23 4/2 42
40 3/3 /3 2/20 3/3 3/3  3/13 4/2  3/13 3/13 3/23 3/23 3/23
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Table 6. Eifect of low temperature treatment and planting date on bolting date in garlic

Planting date

Low temp. Southern strain Northerd strain
treatment Sep. Uct, Nov. Dec. Sep. Jct Nov. Dec,
(days) 14 29 14 29 13 28 13 14 29 14 29 13 28 13
Month/date
0 3/25 3/25 4/4 4012 4715 4/17 4/23 0 0 0 0 5/13 5/9 0
30 0 3/17 3/20 4/4 4/15 4/16 4/21 5/4 4/24 4/22 5/10 5/4 5/5 0
45 0 3/13 3/16 3/30 4/8 4/11 4/18 5/6 4/8 4/10 5/2 5/4 5/5 0
60 0 3/3 3/16 3/23 4/2 4/10 4/18 5/8 4/12- 3/31 4/23 4/24 5/3 0
90 0 3/15 3/21 3/27 4/6 4/13 5/10 4/25 4/20 4/i8 5/2 5/14




Table 7. Effect of low temperature treatmert and planting date on

growth in garlic

15

percentage of secondary

Planting date

Low temp. Soutkern strain Northern strain
treatment  Sep. Uct., Nov, Dec. Sep. Oct. Nov. Dec.
(days) 14 29 i4 29 13 28 13 14 29 14 29 13 28 13
Percentage (%)
0 29.5 12.0 0 0 1] 0 1] 0 0 13.2 80 0 Q 0
30 38.5 150 0O 0 0 0 0 0 33.0 20.0 12.0 o [y 0
45 44.0 21.0 0 0 0 0 0 0 45.0 25.0 15.¢ 110 0 0
60 52.0 32.0 25.0 10.0 0O 0 0 [ 53.0 31.5 17.0 14.0 0 0
0 45.0 35.0 15.0 12.0 0 0 66.0 37.2 24.5 17.5 0 0
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Table 8. Effect of low temperatare treatment and planting date on harvesting date in garlic

Planting date

Low temp. Southern strain Northern strain
treatment Sep. Oct. Nov. Dec. Sep. Uct. Nov, Lec.
(days) 14 29 14 29 13 28 13 14 29 14 29 13 28 13
(Month/date)
0 5/12 5/12 5/12 5/22 5/22 5/22 5/12 6/21 5/12 5/22 5/22 6/21 6/21 6/1t
30 4/22 4/22 4722 4722 4/22 5712 5/12 6/11 5/22 s5/22 6/1 6/1 6/11 6/11
45 4/22 4/12 4/12 4/22 5/2 5/2 5/12 5/22 5/12 5712 5/22 6/1 6/11 &/11
60 5/2 4/12 4/12 4/12 4/22 s5/2 5/12 6/11 5/12 5/12 5/12 5/22 6/1 6/1
90 4/12 4/12 4/12 4/22 4/22 5/2 5/22 5/22 5/12 5/22 5/22 &/1
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Table 9. Effcct of low temperature treatrent and planting date on bulb weight (measure at

Apr. 2 for southern strain and May 2 for northern strain)
Planting date
Low temp. Southern strain Northern strain
treatment Sep. Jct, Nov. Dec. Sep. Uct. Nov. Lec.
(days) 14 29 14 29 13 28 13 14 29 14 -3 13 28 12
Bulb weight(g)
] 10.4 10.2 12.9 12.7 11.6 11.3 9.9 8.7 6.2 7.5 80 84 1.9 96
30 14.0 14.2 150 13.4 13.3 10.2 8.7 9.6 12.5 144 10.6 9.0 9.5 6.4
45 13.3 15.8 17.1 14.7 14.3 10.1 7.7 10.1 13.3 15.3 12.8 12.0 1.5 8.7
60 13.1 12.3 14.9 12.9 12,1 11.2 7.4 1.3 12.0 187 14.7 12.7 1.4 &7
90 10.5 13.9 11.1 1.0 10.5 7.8 85 10.0 0.2 9.9 9.8 87
LSP 5% 1.2 1.7 18 21 1.6ns* 08 1.1 23 27 22 1.8 L2 2.3

Table 10. Effect of low temperature treatment and planting date on harvesting bulb weight

in garlic
_ Planting date
Low temp. Southern strain Northern strain
treatment Sep. Uct. Nov. Dec. - Sep. Qct. Nov, Bec.
{days) 14 29 Ii 29 13 28 13 14 29 14 29 13 28 3
Bulb weight(g)
0 1.4 125 12.9 130 12.0 12.0 10.% 9.2 7.2 80 9.0 9.5 12.0 10.9
30 4.8 16.0 16.8 14.0 13.8 11.8 10.0 16.0 13.5 15.4 15.0 1.0 10.8 7.5
45 13.5 17.3 19.0 15.3 15.0 11.9 10.0 1.0 14.6 19.8 16.8 12.0 10.5 9.8
60 13.0 13.% 16.0 4.0 132 12.5 10.0 10.8 13.8 18.0 20.0 14.7 11.0 9.5
a0 13.0 141 13.5 12.0 1l1.0 9.5 9.5 1.0 1.0 10.5 10.3 9.0
LSD 52 1.2 25 23 17 l.8ns*ns* ns* 32 22 27 'LL§ Lz L8

* no siginificance(n.s.)
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Table 11. Correlation between low temperature treatment and planting date on main growth

stage and weight in garlic

I I il

Mean day Days to Plant
to sprout 10cm height

plant Jan.12 date

] v | M pi
Clove diff- Bulbing Harvest Bulb Harvest
erentiation date date = weight bulb

weight

height
Southorn 1 0.04%* 0, 53%% 0, 58%% —0.76%* —0.57**  0.19" 0. 107
strain 2 0.60%% —0.50%* —0.20™ —0.51% 0. 27 0.16™
3 0.65%*% —0.64%* (.58%* 0. 84** TT¥E
4 0. 75%% 0. 81%F —0.57%% —(.57**
5 0. §2** 0.53%% —(.12%*
6 0. 48%% —0.43**
7 0. 86%*
Nothern 1 0.82%% —0, 10" ~0.19™ 0,04 —0.21™ ~0.20"" ~0.42%*
strain 2 -~ 0. 40% 0.10™ 0.43%*% —0.05™ —0.47%% 0, 60**
3 ~0.81% —(. 84** —(.60%F  Q.72%* Q. 42%*
4 0. 7** 0.60%* —0,59%* —0,13™
5 0.63%% —0.68%* —0.10"
6 —0. 42%* 0.01%*
7 0. 69%*

- ns: no siginificance

significant at 5% (®or 12 (**) levels

WI: measured Apr. 2 for southern strain and May 2 for northern strain.
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