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The Effect of Seed Bulb Storage Temperature and Long Day Treatments During
the Growing Season on Plant Growth, Bulbing and Secondary Growth of Northern
and Southern Type Garlic in Cheju.

Park  Yong-bong*

Summary

The effect of seed bulb storage temperatures and long day treatments during the growing season
on plant growth, bulbing and secondary growth was investigated for the two ecotypes of garlic.
The results are: 1) time required for bulbing was 4 to 5 days shorter at the low temperature (0-5C
for 60 days) and 2 to 3 days shorter at the alternate temperature treatment (30-35C for 30 days
followed by 0-5C for 30 days) than the control (20-22C constant); 2) plant height, leaf length and
leaf sheath length were greater at the low temperature. These parameters decrease in the northern
type; 3) the secondary growth was severer in the northern type than in the southern type, and
severer when the bulbs were stored at low temperature than the control. The secondary growth
was severer than the control, but was less severe than the low temperature storage alone, in the
bulbs when the 60-day low temperature storage was followed by long day (16 hrs) growth
treatment; 4) clove differentiation in the southern type was 25 days earlier than in the northern

type.
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Table 1. The effect of seed bulb storage temperature on date of emergence, days to emer-

gence, and growth in the two ecotypes of garlic?

Days to Emergence Plant Leaf sheath Neck?
Ecotype Storage temp.
emergence ratio(%) height length diameter
Alternate temp? 14 90 26.1 5.0 0.64
Southern Low temp.?Y 8 100 37.8 6.9 0.63
type High temp* 19 90 23.1 4.5 0.51
Room temp. 15 95 20.8 5.4 0. 43
Alternate temp. 18 80 14.3 5.0 0.59
Northern Low temp. 15 90 26.2 6.6 0.57
type High temp. 24 60 7.6 3.9 0.55
Room temp. 20 70 9.6 4.3 0.43
Planting date: Oct. 1, 1984. Date of investigation: Dec. 30, 1984.

z; 30 days at 30~35C followed by 30 days at 0~5C

y, 60 days at 0~5TC.

x. 60 days at 30~35C.

w. 60 days at 20~22C.

v; Date of investigation; Dec.

15, 1984.
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Fig.1. The effect of seed bulb storage termperature on plant height and leaf
length in the two ecotypes of garlic.
N : northern type, S :southern type H: high temp. C:room temp.

A alternate temp. L :low temp.
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Table 2. The effect of seed bulb storage temperature on plant height, leaf length, number of

leaves, and secondary growth in the two ecotypes of garlic

Plant height Leaf length No. of Rate of
Ecotype Temperature (cm) (cm) leaves secondary
growth (%)

Alternate Temp. 86 55 11 40

Low Temp. 79 48 11 49
Northern

High Temp. 77 52 13 31
type

Room Temp. 74 48 13 11

Mean 79 51 12 32

Alternate Temp. 70 37 11 31

Low Temp. 47 23 10 45
Southern

High Temp. 69 37 11 29
type

Room Temp. 75 34 10 11

Mean 63 32 11 25

Within group 10.1 4.2 0.9 12. 4

Between gro 12.6 5.2 1. 15. 4
LSD 0.05 group !

Ecotype (A) * * * NS

Temp. (B) * X * X * X * %

AXB NS NS NS NS

Planting date: Oct. 1,
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1984. Date of investigation: May 20, 1985
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Table 3. The effect of seed bulb storage temperature on bulb weight, bulb diameter, neck
diameter and number of clove in the two ecotypes of garlic
Ecotype Bulb Bulb Neck 2 No. of
Temperature weight diameter diameter N/B cloves
(9) (cm) (em)

Alternate 38.9 3.8 1.5 0.4 4.7
Northern High 33.7 3.6 1.1 0.4 6.4
type Low 24.2 3.2 1.3 0.3 4.4
Room 24.9 2.9 1.2 0.4 6.1
Mean 30.4 3.4 1.3 0.3 5.4
Alternate 42.0 3.7 1.0 0.2 8.2
Southern High 38.2 3.4 1.1 0.3 8.3
type Low 36.5 3.4 1.0 0.2 7.6
Room 31.2 3.5 1.0 0.2 8.2
Mean 36.9 3.5 1.0 0.2 8.1

LSD 0.05
Within group 10.3 0.11 0.09 0.04 1.14
Between group 10.9 0.10 0.14 0. 05 1.53
Ecotype (A) * % * * % * * ¥
Temperature (B) * 3 * *
AXB NS NS * NS *

z; Bulbing index: neck dia. /bulb dia. values below 0.5 indicate definite bulbing.

mYr HEERL KARTY Aol M 4
Mg 23cl %% EHEMY R el 2
~3@ FHola AL (Fig.2) 94 EHER &%
A R AETE Rt sz S WA o] Efol
RAEezA A Sl Fotarl =8
Aoz #HFp=cl

e ALk HEEG KN &£F 9
KXV R#slw (Mann. 1952; W%, 1966;
WX WM, 1971 X F, 1980; #h3 ZE,
1979) —@8Io 2 e Mplo Hilo B
Ft wazn MMLEEl REXcH(Moe and

_19..

Wickstrom, 1973: 0%, 1984). % W2 #$
BRIl A REEE ooy L#ol oL (g
S Rl ik =4 AASNA RSN
dZo} ME#H W0 HAIY Hez oA
Kipo]l BTN cl EARBMNc HREERE
oA, 2kl 27 gL Zie HE%(1983) 2
3 FE(1979) 9 #ige} —wtich. o= RN
Bt Ao AL Zik7} o} olfoi=s] He] o
Al EEEHS o34 FEAV RESNS T
olzk 4zxich



8 Cheju National Universily Journal Vol 28, Nalural Sciences {1989)

Table 4. The effect of long day treatment on bulb weight, bulb diameter, neck diameter and

number of cloves in two ecotypes of garlic?

Plant height Leaf length No. of Rate of
Ecotype Day length secondary
(cm) (cm) leaves growth (%)
Long day(16hrs) 81 48 8 0
Northern
Natural day 69 28 7 21
type
Mean 75 46 7 10
Long day(16hrs) ) 62 38 11 0
Southern
Natural day 78 59 10 12
type
Mean 70 46 11 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) x NS * % *
Day lengh (B) * * NS *
AXB NS NS NS NS

z: planting date; oct.1, 1984. Date of investigation; june’5, 1985.

Fig. 2. Effect of long day treatment on the number of cloves.

1. Natural 2. Long day
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Table 5. The effect of seed bulb storage temperature and long day treatments on clove

differentiation and bulbing in the two ecotypes of garlic

Bulb

Bulb

Neck

Ecotype Day length weight diameter diameter ND/BD” ?lg.vecs)f
{g) (na) (ar)

Long day(16hrs) 29.8 35 11.0 0.3 4.8
Northern

Natural day 22.9 30 7.1 0.2 6.9
type

Mean 26.3 33 8.9 0.2 58

Long day(16hrs) 17.2 34 16.0 0.4 5.9
Souther.i

Natural day 28.8 36 11.0 0.3 9.3
type

Mean 23.0 35 13.0 0.3 7.6
LSD 5%
Within group 1.3 0.r 0.21 0.27 1.13
Between group 1.5 0.2 0.16 0.39 1. 45
Ecotype(A) X X £ E3E 3 £ X %
Day length(B) * X X * * *
AXB X *x NS NS NS

x. Bulbing index; neck diameter/bulb diameter,
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values below 0.5 indicate definite bulbing.
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Fig. 3. Effect of long day treatment on plant height and the largest leaf length in the
two ecotypes of garlic. N. S. A. H. L C: see Fig. 1.

* L: long day.
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Table 6. The effect of seed bulb storage temperature and long day treatments
on clove differentiation and bulbing in the two ecotypes of garlic

Date of clove Days to clove Date of. Days to
Day length Temperature  itterentiation differentiatio”  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. 17 251
LN Feb. 16 138 May. 12 225
CN Apr. 11 195 Jun. 5 249
AS Fet 20 142 Apr. 15 198
HS Mar. 25 175 . Apr.27 210
LS Jan. 25 114 Mar. 23 173
CcS Mar. 18 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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Fig. 4. The effect of seed bulb storage temperature and long day treatment on the
scondary growth in the two ecotypes of garlic.
N. S, A H L C. xL.: see Fig. 1.
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Fig.5.The effect of seed bulb storage temperature and long day (16hrs) treatment
on secondary growth in the two ecotype of garlic.
Above : natural day length, Below : long day(16hrs).
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.
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