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Table 1, Effects of NaCl, sea—water and borax on two strains of southern

garlics cultivated in Cheju area,

Date of D for Date of bulb
Na-—~ Treatment ate o ays Jo €
emergence em ergence differentiation
com pounds times
po s.2) ¢¥) s, c. s. c.
Oct Sept
Control - 3 Sept.28
28 39 Mar, 24 Mar, 30
1 7 ” 30 39 Mar, 24 Mar, 30
NaCl 2 7" ” 30 30 ” 30 ” 30
3 " 1z 30 39 ” 30 ” 30
1 "o 28 39 Mar, 19 Mar, 30
Sea water 2 " ” 30 30 " 30 ” 30
3 ” ” 30 39 ” 30 ” 30
1 vooon 28 39 Mar. 19 Apr, 6
Borax 2 26 39 30 M 30
” ” ” ar,
(25473.37)
” ” 30 39 ” 30 7 30
1 ” ” 28 39 Mar, 24 Mar 24
Borax 2 30 39 30 30
77 172 17" "
(5 £/3.3m")
3 ” 7" 30 39 ” 30 Apr, 6
1 " " 26 30 Mar. 19 Mar. 30
B orax 2 30 39 30 30
14 14 Y73 7"
(7.54/3.37)
3 ” ” 30 39 ” 30 ” 30

z) : Sanghai wase , y) : Cheju jaerae

x) : Days from planting to 80 percntage emergence,



Table 2, Effects of Na compounds application on the number of

leaves in southern garlics cultivated in Cheju area,

Investigation date

Na Treatment
com pounds times Dec, 24 Feb, 25 Apr 29 May 16
s.z2) ¢y s, c. S. C. s. C.
Control 5.6 6.3 5.2 6,0 6,0 9.0 5.0 6.7
1 5.6 6.6 5.2 5.2 7.6 8.3 5.0 4.7
NaCl 2 5.7 6.1 5.4 5.3 7.6 9.1 4,7 4.7
3 5.6 6.4 5.0 5.8 7.6 8.3 4.3 7.3
1 5.8 6,5 5.5 5.2 8.0 8.3 4.3 5.3
Sea Water 2 5.8 6.1 5,2 5.5 7.7 9.3 4.3 5.0
3 5.2 6,3 4.9 5,7 7.3 8.0 4.7 7.0
1 5.4 6.3 5.4 5.0 7.0 9.0 5.0 5.0
Borax
2 5.6 6.3 S5l 5.5 7.3 8.3 4.3 6.0
(2.54/3.37)
3 5.4 5.7 5.1 5.5 7.3 7.7 4,3 6.7
1 5.5 6.6 5.3 5.4 7.6 7.3 5.7 6.0
Borax
2 5.6 6.2 5.1 5.3 7.0 8.3 4.7 5.7
(5 ¢/3.3m)
3 5.7 6.2 5.0 5.8 7.0 8.7 5.7 5.3
1 5.6 6.6 5.5 5.5 8.0 8.0 5.7 6.7
Borax
2 5.6 6.1 5.4 5.7 6.7 8.3 4.3 6,0
(7.54/3.37)
3 5.1 6.2 4.9 5.8 7.0 8.3 5.3 4.7

z and y; see table ] .
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Qizd olAL F &fo] ¥ EuElQ FAERHolZ = Foletn

B =g
10 + O-mmmmmmmee o Control
X x ] times
9 . - . 2 ”
Ppe——— 3 7"
81

Number of leaves
-
T

1 1 1 L ] 1 1 1

Dec, 24 Feb 25 Apr 29 May, 16 Dec 14 Feb 25 Apr 29 May 16
) Observation date
Sanghai-wase Che ju — jaerae

Fig, 1. Effect of sea water application on the number of leaves in
two southern garlics cultivated in Cheju area,
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Fig 2 Effect of NaCl application on the mimber of leaves in two

southern garlics cultivated in Cheju area ,

10k O ---—e-=---0 Control
ol KX 1 times
8t 1 ;
g 7t '
3
-~ 6F 7o
5 5| ==
e
2
e 4r
=
2 3
2 F
1 +
i 1 1 1 —L L . +
Dec 24 Feb.25 Apr.29 May_ 16 Dec,24 Feb 25 Apr, 29 May 16
Sanghai—wase Observation date Cheju~ jaerae

Fig. 3. Eiffect of borax | 2.5 % 73.3 o) application on the number of
leaves in two southern garlies cultivated in Cheju area,
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Fig 4 Effect of borax(5 #.”3,3m ) application on. the mmber of leaves in

the two southern garlics cultivated in Cheju area,

1oL Oe-eeee--=e.0 Control
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L e ® 2 ”
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- N W ke T N W O
L4

1 1 ] 1 ] ] 1 |
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Sanghai —w ase Observtion date Cheju~ jaerae

Fig, 5. Effect of borax (7.5%,3.34d) application on the number of
leaves in the two southern garlies cultivated in Cheju area,
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Table 3, Effect of Na compounds application on the sheath length

in southern garlics cultivated in Cheju area

Investigation date

Na Treatment] Dec _ 24 Feb 25 Apr. 29 May, 16

compounds © times | g2) ¢ Ss. C.|s, c. | s. o
Control 7.2 26 10.6 4.5 14,6 7.4 17,0 9.2
1 7.3 3.0 105 3.9 168 59 12,4 6.3
Nacl 2 7.3 2.6 104 33 13,7 6.6 14,2 7.1
3 5,7 2,6 10,2 4,0 14,6 57 12,3 9.1
1 .50 27 116 3.4 142 77 12.8 9.1
Sea Water 2 7.8 25 108 3.4 16,4 7.8 16,1 8.4
3 56 26 94 35 137 7.3 153 9.7
1 7 .33 130 2menl 4L O it el 3L 9 92 167 9.8

Borax 2 8.8 2.7 10.6 3.1 14,1 8.0 157 85
(2,54 /3.3m) 3 59 2.4 10,0 3,1 13.3 7.0 145 7.2
1 7.5 2.8 11,0 37 159 74 121 8.2
Borax 2 7.8 23 10,4 33 151 89 157 9.3
(54./33n) 3 6.1 25 106 3.6 14.4 6.9 14.3 7.2
1 8.0 28 11,2 35 127 6.8 13.7 7.5
B orax 2 7.8 29 10,2 3.3 152 57 131 6.4
(7.5 9./3.3n) 3 5,8 2,1 10,1 3.3 14,6 79 15,0 8.7

z),y): see table ]
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Table 4, Effect of Na compounds

southern garlic

cultivated

application on the

sheath diameter

in Cheju area,

in

Investigation date

Na Treatment| Fep_ 24 Feb, 25 Apr. 29 May 16

compounds times S 7-)_ Cy)_ S, C, 3. C, S. C,

C ontrol 0.9 10 1.1 0.9 1.7 1.7 1.4 1.6

1 0,9 1.1 1.1 1.5 1.8 20 1.3 1.8

NaCl 2 0,9 1.0 1.2 1.3 1.9 2.1 1.4 1.5

3 0.8 1.1 1.0 1.5 1.5 1.8 1.5 1.7

1 1.0 1,1 1.3 14 1.8 1.9 1.3 1.5

Sea water 2 0,9 1.0 1.2 1.3 1.8 2,0 1.4 1.6

3 07 1.0 1.0 14 15 1.7 1.3 1.8

i 0,9 1.0 1.2 1.4 1,7 2.1 1.3 1.8

Borax 2 0,9 1.1 1,1 I DO, B e 1.2 2.1

(2.573, 3m) 3 v.8 1.0 1.1 1.4 il et 1.3 2,2

1 0,9 1.1 1.2 1.5 1.8 2,0 1,2 1.6

Borax 2 0.9 1,0 1.1 1.4 1.5 2,0 1.3 2.0

(6473.3m) 3 0.8 1.1 1.0 1.4 1.4 20 1.4 2.4

1 1.0 1.1 1.3 1.5 1.8 1.9 1.3 1.8

B orax 2 1,0 1,0 1.2 1.4 1.6 2,0 1.5 2.4

(7.54/337) 3 0.8 1,0 1,0 14 17 1.8 1.4 2.3
z) y) see table |
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Table 5, Effect of Na compouds application on the width of leaves in
southern garlic cultivated in Cheju area
Investigation date
Na T reatment Dec. 24 Feb 25 Apr .29 May 16
compounds times g3 v S. cC. S. C. S, C.
Control 1,4 2.1 .Yy 2.0 2.7 2.4 2,7 3.0
1 14 20 20 29 29 3.6 28 3.3
NaC1l 2 1.5 2.1 2.1 2.7 3.1 3.3 28 2.7
3 1.3 2.0 1.7 2.7 2,5 3.3 .00 3.2
1 1.6 2.1 22 27 28 3.1 25 25
Sea Water 2 1.6 1.8 2.1 1.6 2.7 2.3 2.9 3.3
3 1.2 2,0 1.6 2.5 2.5 3.5 2.6 3.7
1 14 20 21 28 25 34 2.9 3.3
Borax 2 I =21 2 2,0 2.6 246] 4=38, 1 2.6 3.2
(2.5473,37") 3 1.4 1,9 1.8 1.5 2.5 3.1 2,7 3.7
1 1,0 2.2 1.9 2.8 2.8 3.4 2,2 3.2
B orax 2 1.4 2.1 1.9 2.7 2,7 3.0 2,6 3.5
(5 ¢/3.3 n) 3 1,3 2.1 1.7 27 27 20 2.9 3.0
1 1.5 2.1 2,1 29 2,7 3.3 2.6 3.4
Borax 2 1.4 21 2,1 27 2.2 3.3 2.7 3.2
(7.5¢/3.3m)
z) y) see table 1]
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Table 6, Effect of Na compounds application on the length of leaves in two

southern garlics cultivated in Cheju area,
Investigation date
Na Treatment
compounds times Dec,24 Feb 25 Apr 29 May 16
s.9 ¢¥ s, c. |s. ¢ |[s. c,
Cmtrol 32,3 36,7 26,5 26.7 43,0 45.6 328 35.9
1 30,9 38,8 28.2 27.3 22.4 51.0 35,4 38,0
NaCl 2 33.2 36.3 26,3 23.4 51.7 53.1 30.3 33.3
3 29,5 3»,0 232 27,0 46,7 493 37.6 459
1 36,4 409 29,2 26,0 50,4 483 34,3 35,4
Sea Water 2 33.7 349 265 253 45,4 51,9 365 31.9
3 29.4 33.8 24,2 25,1 43.0 48.8 35.8 43.3
1 32,3 379 274 26,2 510 514 365 37.6
Borax
2 34,0 35,6 27.3 25,1 50.0 453 35,5 40.4
(2.5473.3 )
3 30,0 339 23.9 25,7 52.3 47,7 32.3 43.4
1 30.3 39,2 27.5 26,7 42,3 51 .4 39.0 35.0
Borax
2 31.8 37.4 26,7 25,3 46,7 48.7 35.2 435
(54,3.3 u)
3 31.3 35,0 22.9 25,0 52,0 42 .5 39,9 365
1 347 38,9 29,3 25,6 55,3 47,4 38.3 33.9
Borax
2 332 37,0 27,9 264 47,0 40,1 355 424
(7.54/3.3d )
3 29,3 3,9 242 257 47,0 435 37.4 40,1

z) y) . see table ]



Table 7. Yield characters of two strain garlics treated with Na compouds in Che ju area,
N [ Sheath . | . . * .
Treatment Plant length i Stalk length | diame ter No, of bulbil| Wt, of bulbil | Bulb height Bulb diameter  No, of cloves Wt of bulb i Yields per 10a
Na-compounds b ) - " ! T . .
imes 2, H |
S, | C.%mn W S. ; C.m _ S, ” C.om C. S. V C, g S. C.om | S, " Com S. C, S, C. £ | S.
- _1 . H H
Control 83.7 45.1 84,7 38.0 1.4 1.3 6.7 5.3 3.1 3.4 3.8 3.9 6.4 10,2 25,3 37.3 1,117
1 72,5 443 75.9 34.6 1.3 1.5 6.9 4.5 1.5 3.0 B} 4.0 1.5 8.0 10,3 7.8 414 1,110 1,654
NaCt 2 72,9 10,4 82.7 35.4 1.4 1.3 7.0 5.0 5.0 2.9 3.4 3.8 4.4 7.1 10,4 24 8 37.1 978 1,483
3 74,4 55.0 816 31,2 1.5 1.5 7.2 4.7 1,7 2.6 3.5 3.6 1.3 6.5 10,4 21,6 35,0 863 1,398
1 72.8 44.5 83.6 34,9 1.3 1.4 79 5.0 5.0 3. 1.0 1.3 7.0 9.4 26,3 40,5 1,072 1,619
Sea water 84,9 403 80.6 32,2 1.4 1.3 6,9 5.2 5.2 2.9 3.9 15 6.5 10,7 5.6 41,2 1,006 1,648
3 81.8 53.0 80.3 36.5 1.3 1.5 7.5 4.9 4.9 2.9 3.4 3.8 1.5 6.3 9.9 25 4 36,0 1,014 1,438
1 86,5 4.4 814 33.8 1.3 1.4 7.1 5.3 5,3 3.2 4,6 4.5 7.0 11,5 28,9 42,2 1,057 1,688
Borax
2 82.6 40,4 84,8 36,5 1.2 1.4 7.2 4.8 4.8 3.0 3.3 4.0 4.5 6,7 10,3 247 42,9 987 1,717
(2.59,73.3 b
3 75,7 50,6 80,2 1.3 1.3 7.3 5.0 5.0 29 3.5 3.8 4.4 6,0 10,0 24.8 35,1 992 1,401
1 7.4 44,3 83.9 37.8 1.2 1.4 7.3 4.9 4,9 2.9 3.9 4.5 6.7 10,0 254 11,9 1,016 1,673
Borax
2 82,3 80,8 37.4 1.3 1.4 7.2 5.0 5.0 2.8 3.4 4,0 1.3 7.1 11,0 27 5 38,8 1,112 1,551
(52/3.34)
3 82.8 3.7 830 35.4 1.4 1.5 7.4 4.8 4,8 ) 3 1,4 5.6 10,3 12,5 36,3 81 1,451
1 79,5 41,4 87.1 33.7 1.3 1.4 8,3 5.7 5.7 2.9 3.6 1.1 1.3 7.2 10,7 28,0 43,4 1,120 1,738
Borax
2 74,9 48,8 80,3 35.6 1.5 1.3 7.0 5.1 5.1 3.1 34 1.1 1.3 7.2 9.9 27.0 34,5 1,008 1,379
(7.54/3.3u)
3 82,3 48,8 81.6 32,2 1.4 1.3 7.2 4.8 4.8 2.8 3.8 1,8 6.3 11,1 23,6 429 1,715
z) y) ot see table ]



Table 8, Matrix of LSD and F- test according to the observation items

F-Value [ L.S. (5%)
Items + Remark
| Strains | Treatnent | Strains | Treatment

|

Stalk length  1,999.35 = 1.85 18,03 1,152,03 D,F, of total; 107
Neck diameter 43.18 1.01 0,67 0,26 D.,F, of strains; 1
Bulb height 236,68~ 0.75 0.38 069 D.F, of treatmet; 5
Bulb width 29.21 1.26 1,49 0,82 -
No, of cloves 505,80~ 0.73 2.74 2,32 -
Bulb weight  2,216.25""  0.65 4,56 14.56 -
Yields 1.554.2 " 0.61 217.20 593,50 -
Bulbil weight 38.86 0.74 2.30 2.33 -
»
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Table 9, Analysis of mineral content in southern garlics according to the application of Na compounds and growing stages,

Na~ compounds Analysis Treat, - _ . Mineral ﬁoozvoi of www_“_a plant me,” 100 ¢ = h -
date times T T T ! £
s.” | cr | s. c. | s. ] c, ;, s, c. s, c,
Feb, 23 7.45 4.2 74,56 67,20 11,12 13,09 6,40 2.8 4,10
Control Mar, 9 4.55 3.97 77.26 76,08 12,60 14,33 5,08 2,91 3.52
Mar, 24 3.90 2,80 62,54 64,50 9,39 4,70 3.46 2,35 2,59
Apr, 30 3,43 3,97 58,62 67.20 5,19 5.68 5,10 3.85 3,57
Feb, 23 7.47 6.8 73,58 60,09 9,39 9B 3,44 2,07 3.17
Mar, 9 5.39 1,% 68,67 64,50 7.90 7.66 6.30 2,73 3,42
NaCl Mar, 24 3,97 4,04 67.69 69,41 8,40 7.7 24 4,07 2.3 2,32
Apr, 30 1 4,55 3.73 65,00 62,54 4,70 1.70 8,94 7.93 4,04 3.49
2 4,48 3.87 52,8 67.9% 2,72 5.8 47 9,14 2.% 4,13
3 4.46 4,30 60,09 66,22 2,97 445 4,3 5,69 2,44 4,11
Feb, 23 6.51 3,73 71,13 61,32 9, 14 5,43 3,46 1.8 2.47 2.55
Mar, o9 5,70 5.9 65,73 71,13 7.41 8,66 2,64 1.7 3,01 2,98
Sea water Mar, 24 4.7 5.72 63.77 64,75 2,47 4.9 1,683 3,06 1,29 2.3
Apr, 30 1 4,06 4,11 57,39 67,20 2,22 7.17 4.88 8,94 1.73 4,12
2 4,09 4.% 53,9 6,49 3,46 5.43 3.86 7.1 3,01 47
3 4.43 3,97 57.63 57,63 5,43 7,66 6,91 4.88 3,67 3,18
Feb, 23 1,86 3,36 64,41 59,11 10,62 4,45 3.0 3,66 2,62 1.88
Mar. o9 3.8 3,92 68,67 65,73 9,63 4,94 2,84 3,86 2,55 2,35
Borax Mar, 94 3.87 6,42 68,67 55,18 2,97 3.46 1.63 3,46 1,9% 1,90
(2.5 4/73,3m") Apr, 30 1 3.31 5,00 57.63 55,18 4,70 3,46 T2 5,28 3,17 2.26
2 3.71 2,66 58,86 54,94 2,47 3.45 1,88 5.90 2,17 2,63
3 3.76 3,38 56,41 59,60 2,47 2.97 3,86 6.28 2,07 2,94
Feb, 23 3.83 3,80 67.69 .90 8,40 1013 3.05 6,10 2,43 3,40
Mar, 9 3.80 3.97 69.41 67,45 9.63 10,62 3,25 6,50 2,67 3.9
Borax 2 Mar, 24 3.92 3.62 63,77 69,17 2,47 6.92 1,83 3.46 L3R 2.2
(5¢,/33m) Apr, 30 1 3.9 : 58,86 62,54 3,70 3,21 5,08 Ry 2,30 3,24
2 3,60 63,77 59,60 6,42 4.16 813 T2 3.83 3.83
3 347 3,30 60,09 63,03 4.94 4,16 T2 5,28 3,70 2,83
Feb, 23 3.9 1,16 67,45 9.8 15,07 3,66 5.49 2,32 3.7
Mar, 9 4.16 68,67 10,37 10,37 2,81 1.88 2,42 3.4
Borax 3 Mar, 24 3.83 68,67 7.90 10,13 3.5 4,47 2,38 3.20
(7.564,/3.3m) Apr, 30 1 2,80 61,32 3.46 5.43 TR 6.91 3,03 3.7
2 2,90 2,64 54,94 2.72 2,72 3,8 5,28 1,90 2,62
3 2,64 3.27 51.50 2,22 4,70 3.66 5.9 1.79 3.30

© S tabl
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Table 10, Analysis of soil pH, organic matters, P,0O,;, Ca, Mg, K and Na in

the sea snore line on Cheju area,

Seaside Distance o.M, P.O, }T Ca Mg K Na
from pH —

area | seaside ‘ L7 1 ppm J me/100¢
Hankyeong, S00m 6,1 2.6 239 4.9 1,2 0,1 0,86
Panpo , 2,000 5,2 2,5 4B 3.4 0.7 0,25 0.23
1,000 4.7 2.5 322 2.7 0.8 0,78 0.2
Dae jeong, 00 5,1 2,5 372 2.4 0.6 0.12 0,29
Mureung 2,000 5.4 2,6 354 2.3 0.8 0,66 0,23
4,000 6.0 2.5 401 3.4 0,7 0.70 0,29
Pyoseon, 500 6,0 12,2 120 5.5 0.8 1,60 0,40
Tosan 2,000 5.2 8.8 109 5.3 108 12 0%
4,000 5.8 14,5 73 53 1.4 1,11 0.1

z) ; Panpori, Hankyeng myeon, Bukchejugun, Cheju Do,
y) . Mureungri, Daejeongup, Namchejugun, Cheju Do,

x) ; Tosanri, Pyoseon myeon, Namchejugun, Cheju Do,
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Summary

In order to investigate the influence of NaCl,sea water
and borax on the growth of Southern garlie, this study
was carrid out with Cheju native and Sanghai-wase garlic.

The results of this observation are as follows:

1. Any distinet influence on their emergence by the
change of various Na—-compound treatment was not
observed.

For emergence period to the examined lines, Sanghai-—
wase was earlier than Cheju native garlic.

2. In contrast of the plants which are treated with Na-
compounds one and two times are somewhat increased the
number, width and length of leaf, but three times trea-—
ted plants are decreased growth response and the best
growing period was about late April.

3. Flower stalks are shortened with Na—comppound treatm—
ents, and that of Cheju native garlic were shorter
than Sanghai wase.

4. Even the clear influence of Na-—compound treatment on
the number of bulbs could not be found, but bulb weight
was increased with one and two times treatments and
three times treated bulbs showed decreasing tendency.

5. Obtained content with analysis of inorganic salts in

garlics showed in order of N)K)P)»Na )Ca Mg, other—
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wise the content on Na for all growing seasons was high
at the last of February.

In relation to increasing the NaCl and seawater supply,
Na content in plants were increased, but Borax treated
plants showed no difference.

Finally, to clear the interraction between Na and its
physiological response on garlics, it is expected that
hydroponics could be carried out in all growing steps

respectively.
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