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Physiological and Ecological Studies on Southern, Northern Type Garlic
Park Yong-bong, Park Moon-jo and Han Weon-tak
Summary

This study was performed to investigate: The ecological difference of two ecotypes “Seoshan
(northern) and “Cheju(southern)” The effect of temperature (low. high. alternative) and long day
treatments on the growth and bulbformation in two ecotypes

Translocation of growth regulators and contents of total sugars in garlic plants.

Identification of isozyme existing in garlic plants by the electrophoretic method

The results are summarized as follows:

. The experiment of temperature and long day treatments,

Sprouting and early growth of the southern type were accelerated by low iemperature treatment but
those of long day treatment were not affected.

In plant height and leaf sheath length. the southern type was increased more than the northern type
until March 20 and the plants that were treated with low temperature were increased considerably as
compared with the control.

There was no difference in the total leaf numbers between two ecotypes but low temperature
treatment promoted those as compared to the control.

. Ecological experiment of two regions

The plant height of the southern #ype was accelerated until March 25 in Cheju and March 10 in

Suweon, but the plant height of the northern type was promoted after April 20,
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The growth of leaf length and leal sheath lentth showed no difference durting winter. but after
March 10 the southern type was increased in Suweon and Cheju, there was no difference in clove
number and bulb weight within the regions and seeding time. but those of the southern type were
increased as compared with the northern type.

Analysis of sugar

Low temperature treatment tended to increase concetrations of sugar as compard with control and
the difference between cultivars was clear. Fructosan was increased as the plants grew. especially at
the later period of the whole growth with every treatment.

4. Bioassay at growth regulators
Af Rf 0.5—0.6 and Rf 0.4—0.5 Glbgberellin—like substances were detected from the leaf and leaf
sheath of northern type and inhibitors were detected at Rf 0.7—0.9 While
. The change of Isozyme patterns
It was noted that the isozyme patterns were similar between two ecotypes in peroxidase.
There was no difference at the bands which means acid phosphatase in two types.
There were three or four bands which showed Malate dehydrogenase, but also showed the similar

tendency according to the cultivars and every parts.
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Fig. 1. Flow diagram showing the procedure of extraction and purification

of growth substances in the garlic plant.
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Table 1. Effect of alternation, high, tow temperature and long day (16hrs) theatment on
emergence and early growth condition two garlic strains before wintering planted on

Oct. 1, 1984,
Treat=- Z?nyesr teonce Tatal No Plant Sheath Neck Nao of Leaf Leaf
ment mere of leaves heightem) lenght Diameter  root lenght Diameter
(50%)
AS 15 7.8 26.1 5.0 0.64 23.7 22.6 1.5
HS 19 7.7 23.1 4,5 0.51 24.2 20.5 1.5
LS 8 9.4 37.8 6.9 0.63 39.8 31.8 1.3
CS 14 6.5 20.8 5.4 0.43 21.9 17.5 1.2
AN 20 7.1 14.3 5.0 0.59 10.8 10.3 1.0
HN 24 7.0 7.6 3.9 0.35 32.8 5.3 0.9
LN 15 8.1 26.2 6.6 0.57 33.3 20.3 1.5
CN 19 5.0 9.6 4.3 0.43 31.7 6.2 0.8
*LAS 16 7.5 35,7 6.9 0.46 22.9 30.2 1.4
*LHS 18 7.1 30,3 5.1 0.38 25.7 25.9 1.5
*LLS 10 9.3 48.0 9.8 0.51 29.8 35,6 1.3
*LCS 13 7.8 28.3 5.5 0.39 25.2 23.6 1.2
*LAN 19 6.3 17.7 5.3 0.37 33.8 12.3 1.5
*LHN 22 5.5 16.7 5.1 0.41 35.1 12.2 1.4
*LLN 16 9.2 42.8 9.8 0.62 48.4 40.1 1.6
*LCN 19 7.5 16.3 5.4 0.31 34.7 13.5 1.1
Mean
Investigated date: Dec. 1. 1984
® O—AN < O—L &N —%
g2+ O--AS S:-“O-—LQS . /’/;F{
—HN —LKN L7
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Fig. 2. Effect of temperaturetreatment(left) and temperature+16hrs light treatment(right) on the
plant height of two garlic strains.

N, Seosan Jaerae
H, Seosan Jaerae

H, high temp. S, Cheju Jaerae

L, light L, low temp.
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Table 2. Effect of Alternation, High, Low temperature and Long day (16hrs) treatment on the
No. of clove, Bulb weight, Secondary growth length and No. of Secondary leaf of two

garlic stains.
Treat- Na of clove Bulh weight Secondary Na of secondary
ment May 1 May 15 May 3] (9/20bulbs) growth length growth leaf
AS 8.0 8.8 8.9 420 24.8 3.4
HS 9.7 9.2 10.3 392 31.3 3.8
Ls 7.5 7.7 8.9 228 23.7 6.4
cs 10.6 10.4 9.3 288 18.5 1.0
AN 4.5 6.1 5.7 296 27.3 4.6
HN 3.2 6.7 7.0 142 6.9 3.0
LN 3.7 3.8 4.2 237 43.2 3.9
CN 6.5 6.7 6.6 173 23.7 1.2
*LAS 6.5 6.1 6.7 288 1.8 -
*LHS 6.1 5.2 6.3 153 1.4 -
*LLS 7.3 7.1 7.5 140 0.6 -
*LCS 5.9 5.7 7.1 227 0,3 -
*LAN 3.7 3.6 3.7 268 16.5 -
*LHN 5.2 5.5 5.6 258 1.8 -
*LLN 4.3 4.8 4.5 23] 10.8 -
*LCN 5.4 6.0 5.8 199 1.0 -
Mean
8 KESRPE/ HBEYc Z8, wAEHVc} sl HEE Mg,
Tie pEiE S Moo} EBFEPE%_%:— Hado] 7]
vebbl odgkel,
) e ER
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matsict. Mh e Bt¥e] pun KERE+
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®EE /by sy KEASE+RAREE £ 3
A 25R 73} EKABKFE(ND/BD)o! 0.4%c}. dnid
o @EEEC <2 MK GLFEH RS BRI
FEARC £R|(Table 3)& 8K 5{LE7 210 AR
£ mMESCH AT 20828 BD ¥
Rl 25 EAREE HBE fal4q dAds
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Fig. 3. Effect of temperature(right) and temperature+16hrs light treatment(left) on the leaf seath

iength of the two garlic strains. see Fig.1,

Tbale 3. Effect of alternation, high,low temperature and long day treatment on clove differentia-
tion and bulbing of two garlic strains planted on Oct. 1, 1984,

Treatment Days to clove differentiation® Days to bulbing?
AS 137 210
HS 162 220
LS 110 199
cs 170 211
AN 160 248
HN 192 251
LN 138 225
CN 190 249

*LAS 142 198
*LHS 175 210
*LLS 114 173
*LCS 168 211
*LAN 159 225
*LHN 185 226
*LLN 150 197
*#LCN 182 225
Mean

z 50% clove differentiation days from planting

date

y 50% bulbing days from plantingdate(bulbing
date. below 0.5 Nedc dirameter/Bulb dia-

meter)
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6

Table 4. Efect of low temperature and long day (16hrs) treatment on the carbohydrate lotal
sugar and fructosan contents in the two garlic stains.

Mar, 15 Apr. 15 May 30
Sugars Trr:i;: Leaf Leaf Leaf Leaf Leaf Leaf Clove
Sheath Sheath Sheath
LS 14.5 15.0 96.0 127.5 53.5 89.7 80.3
Es 12.8 18.8 76.5 115.5 21.0 80.5 64.5
LN 8.3 7.5 49.5 85.9 27.0 57.0 76.5
CN 5.3 9.0 81.5 93.6 34.0 135.0 84.0
LLS 41.3 45.0 138.0 112.5 121.5 63.0 52.5
LCs 19.5 10.5 67.5 106.5 70.5 127.5 38.3
LIN 39.0 23.3 25,9 109.5 94.5 84.1 45.0
LCN 15.0 20,3 109.3 191.5 70.5 129.1 48.8
LS 13.5 82.5 52.5 57.0 49.0 79.3 209.2
Cs 9.8 28,5 25.5 52.5 31.0 91.0 225.0
LN 17.3 15.0 18.0 37.5 31.7 141.3 216.0
CN 53,1 29.3 31.5 56.5 24,0 122.5 188.0
LIS 71.3 128.3 65.5 89.0 94.5 1560 179.3
LCS 55.5 69.0 39,0 94.5 82.5 181.5 284.3
LIN 61.5 80.1 30.0 79.5 90.0 99.0 287.3
LCN 28.5 99.8 82.5 152.0 72.0 177.0 249.0
LS 1.5 1.2 1.3 2.8 9.4 10.1 15.8
Cs 1.5 2.9 1.2 1.3 1.1 1.2 3.0
LN 1.1 1.8 1.5 3.4 3.3 3.2 3.0
CN 1.0 2.0 1.7 2.4 1.2 1.7 6.8
LLS 1.6 2.7 2.6 3.3 3.7 1.5 8.3
LCS 1.3 1.7 2.4 2.2 2.0 1.9 4.5
LLN 1.9 4.2 1.6 2,6 2.2 2.0 12.0
LCN N9 1.3 1.3 1.4 1.3 2.5 11.3
0.5~0.60l 4 FEA A= Rf 0.4~0.50l4 Gib- Bl = R 0.5~0.80l1 4 (g%l Ri 0.8~0.9

FAEYE MWESE SREEMH
vhebytos R 0.7~0.901 4 £ EMEHE] 29
ch. BBS Qxl E#al4 Rf 0.5~0.6014 (&
#EWEol, Rf 0.9~1.0014 I E] ebxich
Auxing] 739 ®HhRIC) oo 4= Rf 0.5~0. 69| 4
ERAM= Rf 0.4~0.501 4 &% RiEWH|
e Rf 0.9~1.0014 fi%I#HE] Jepstos
Bl A9 Aol 4= RI0.49F Rf 0.7 4, %

berellin

ol A HHMmEe] hebytcl,

4) MBe GRS
(1) bR 4F
BR(Fig5)x MHitigel A& 38 258 747 44
dl4£ 3A 10872 & #HEMcc Bwlel 18
matebzb Fdoll e 48 208 Y6 %iiFo) 3|
o Ematecl. EMEFige) e BLH AAE R
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Table §. Effect of planting date, local ditference on growth of two garlic stains on Mar. 30,

1984,
Local g:::tins Strains E:i):g:;ce cD]aotvee [Z.lfiff r:ue:‘f,es :el?:}:t :::afth [;?:E
ferentiation lenght meter
Cheju  Aug, 30 N 21 Apr, 12 9.4 17.2 6.2 0.69
S 15 Mar. 11 10.5 34.6 8.5 0.92
Sep. 30 N 20 Apr, 23 8.5 15.6 5.8 0.53
S 13 Mar, 16 8.9 26,1 8.4 0.67
Suwon  Aug. 30 N Apr, 10 6.5 6.5 1.4 0.41
S Mar, 10 8.0 17.4 2.5 0.66
Sep. 30 N Apr, 20 6.3 4.8 1.0 0.42
S Mar, 20 6.7 11.9 2.3 0.40

N: Seosan Jaerae S: Cheju Jaerae

Table 6. Effect of planting date, local diference on No. of clove, Bulb weight and bulbing of

two garlic strains on May 30, 1984,
. Buld wt Total
Planting . No of *  Nedc Bulb
Local Date Strains clove (8/20 Diameter Diameter ND/B0) teaves
bulbs) number
Cheju  Aug, 30 N 6.8 240 1.49 2.89 0,51 10.9
S 13.3 341 1.2 4.22 0.28 10.3
Sep. 30 N 6.6 196 1.49 2.60 0.60 1.4
S 13.2 339 1.14 3.67 0.31 10.7
Suwon  Aug, 30 N 7.7 304 1.56 2.92 0.53 9.5
S 8.7 286 0.95 2.60 0.3 8.4
Sep. 30 N 7.8 301 1.44 2.92 0.61 9.4
S 13.2 265 0.95 2.75 0.34 8.2
N: Seosan Jaerae S: Cheju Jaerae
(1974, 1975) % &) <lato] HEsld o 7ro b wobal Hfkol Aolz4 23y el

froll 43} ofajoll HHell 4= Corgan(1975)7} De-
mille(1975) %o @57 ol B H Hal 4+
Dehertogh(1972)& u} &3l ofe <bgho| @l
vhol o] RERFTEEZ (R5#sl7) o) Folch L
o £Fe £FOM = BtiRlo] Mminsldn (K
BEEES HEE, B8 Y $EEEEYc) Y4
st ol ol AL WMol A £ WA of s
o 2Bz WK kol LED KB HEol 2z}

et7] agel Aoz s ol % 4AYe &

fesgsisdet. ol AL LLH
1971)e] #&el —Hske o

BiRsct £Fo|
(1964), #H#FE(1966,
c}.
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