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0.1 M Tris-HCI pH 7.5, 1 glutathione, 1.13 mM Na-EDTA,
5.0 mM KCI, 10.0 mM MgCl,, 50  (v/v) glycerol

20 o
p
p
! 92
2.
(Allium _fistulosum) 1,000
(Allium fistulosum)
A. fistulosum A. cepa A. fistulo-sum  A. cepa
A. fistulosum (Cryder et al, 1991; Van der
Valk et al, 1991)
20 ()
2 3 5
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pH 5.8 2.4
method 10.8 kg/ha Methich's method K,0O
254.7 kg/ha MgO  65.3 kg/ha
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Fig 1. Sampling position of bunching onion.

20x18cm
P,Os Bray Pl
63.4 kg/ha CaO

()
(Vertical Slab Apparatus,BRL, V16-2)
(Polyacrylamide, PAGE) 16x20 1.5mm Shield (1983)
(Resolving Gel) 8 9
(Stacking Gel)
3 0.05 M Tris-base 0.038 M glycine HC1 pH
8.3
()
lg 2c.c.
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1. (1) 0.IM Tris-HC1 pH 7.5, 1 glutathione, 1.13mM Na-EDTA, 5.0mM KCI1, 10.0mM

MgCl,, 50  (v/v)glycerol, 6 (w/v) polyvinylpyrroloidone( 1989)

2. (3) 0.2 M phosphate pH 6.8, 1  glutathione, 3mM Na-EDTA, 50  (v/v)glycerol, 6
(w/v)polyvinylpyrrolidone( )
4 SCR20BA) 8,000rpm 25
-20 30pl
20 Iml 0.02  bromophenol blue
150V 200V lem
5

() Vallejos(1983)
1. (Acid Phosphatase, ACP, APS) (E.C.3.1.3.2)
A.Na-Acetate 0.05M 100 ml pH5

MgCl, 1M0.5ml
B.Fast Garnet GBC salt 100 mg

a-naphthyl acid phosphate 20 ml

or(B-naphthyl acid phosphate) 20 ml

A B 60 90

2. (Ary 1Esterase, EST) (E.C.3.1.1.2)
A.Na-Phosphate 0.1 M 100 ml pH6
B.Fase Blue RR salt 100 mg

a-Naphthyl acetate 1 3 ml (in Acetone)

A B 8

3. (Glutamate Oxaloacetate Transaminase, GOT) (E.C.2.6.1.1)
A.Tris-HCI 0.1 M pHB&.5

a-Ketoglutarate 100 mg

-Aspartic acid 200 mg

B.Pyridoxal-5' -phosphate 10 mg

Fast Blue BB salt 150 mg



5.
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A B 30 45
(Malate Dehydrogenase, MDH) (E.C.1.1.1.37)
A.Tris-HCl 0.1 M 100 ml pH7.5
DL-Malate 402 mg
B.NDA 30 mg
MTT 20 mg
PMS 4 mg
A B 2
(Peroxidase, PRX, PER) (E.C.1.11.1.7)
Na Acetate 0.2 M 80 ml pH5.0
O-dianisidine 100mg(in 20m1 70  Alc.)
HO, 30 2 3
10 10 30
(Phosphoglucomutase, PGM) (E.C.2.7.5.1)
A.Tris-HCl 0.1 M 100 ml pH7.5
MgC126H20 IM1ml
B.Glucose-1-phosphate 150 mg
NADP+ 15 mg
MTT 20 mg
PMS 4 mg
C.G-6-PDH 40 units
A B C 4
8 PAGE
(2)

(1)

(1)
2
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PVP (D
(2)

*

Table 1. Comparsion of isozyme activity in different sampling position of bunching onion and
extraction buffer for electrophoresis. *

Extraction Mature leaves Tender leaves
[sozyme buff
utler | Top [Middle Bottom | Top [Bottom
ACP
GOT
MOH
PRX
*Activity level: denotes very strong, denotes trong, denotes moderate,

denotes weak.

() (ACP) a-naphthyl acid phosphate
a
9 a
() (GOT)
b
() (MDH)
C
() (PRX)
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Extractiunbufferl2121212123434343434
bemem middle top bettem top bemem muddle top bomom tep
mature leaves nderlemes mature leaves ‘enderiemes

Sampling position

Extraction buffer 12 12 12 121 2343 434 34 34
botom middle top bomom top bomom middle tp  bomom tep

Sampling position vl ] mature leaves ferderlenves

Extraction buffer 12 12 1 2 1 212 34 34 343 43 4
bomom middle teg bottom top bomom middle fcp  beaem o

Sampli it . s
mpling position mature leaves edskness mature leaves  sybrienes
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xtraction buffer 1 2 !

234 3

1212121 4274 34 34
B e wgon Sotom muddla top bottom 0 homom mudels too bomom oo
%@p]mg POSILION . jture leaves eirkovs  mature leaves  mimkos
20 13
() 9 PAGE a-naphthyl acid phosphate a B-naphthyl
acid phosphate b B-naphthyl acid phosphate
A 10154 3 10148 10047 10167 10048 10147 10169
10166 2 4430 10047 10163
10157 B C
2 3
10159 4430 10157 10169 10166
A B C 13 2
10148 10047 3 10159 10048 10158
10157
() 8 PAGE
10154 10148 10047 10157
c
() 8 PAGE 10163 10167 10147
D
() 8 PAGE 10154
10148 10047 10147 10169 10166

E
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8 PAGE 10047

Bz

Varieties 1 2 3 4 5 6 7 8 9 10

3

10148

11 12 13 14 15 16 17 18 19 20

_ﬁ_ﬁ&ﬁ"ﬂ a4 45 6 7T B 910 11 12 1314 15 16 17 1819 20
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Varieties 1 2 3 4 5 6 7 8 9 10 11

12 13 14 15 16 17 18 19 20

Varieties 1 2 2 4 5 6 7 8 910 11 12 13 14 15 16 17 18 18 20

Varieties 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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il = ~ FF#EAs[E] dh il (R T B A B B Tk AT

Fig.3. lsozyme assay in different varieties of bunching onion.
(a)ACP- & , (B)ACP- 4, (¢)EST, (d)GOT.(e) PGM, (f) PRX. Twenty varieties were assaved in this
study. They are (1) Yilan No.2, (2)Taipei bunching onion , (3) 10154, (4) Yilan No.3, (5) 10148, (6}
10159, (7) 4430, (8) 10158, () Lanyang No.1, 0 Taichung bunching onion, (11) 10147, (12) 10163,
{13} Funo bunching onion, (14) 10157, (15) Tayuang bunching onion, (16) 10167, (17) 10048, (18]
10147, (19) 10169, (20) 10166. The topo of mature leaves were sampled for the assay. Extration
buffer was composed of 0.IM Tris-HCl pH 7.5, 1 % glutathione, 1.13 mM Na-EDTA. 5.0 mM KCL
10.0mM MpCla, 50 % (v/v) glyceral,

Table 2. Comparison of different varieties of bunching onion by isozyme assay.

Varieties ACP-a |ACP-B [EST |GOT |PGM |PRX
Yilan No.2 a* a a a a a
Taipei bunching onion a a a a b a
10154 b b b a c b
Yilan No.3 a c a a a c
10148 c d c a d c
10159 d e a a e a
4430 e f a a e a
10158 e g a a a a
Lanyang No.1. f h a | a e a
Taichung bunching onion| a c a a e d
10047 g d b a f e
10163 h i a | b b a
Funo bunching onion e g a | a e a
10157 1 g d a e a
Tayuang bunching onion a a a a a
10167 i i a c e a
10048 d e a b a
10147 a k b g a
10169 d 1 a a a
10166 b m a f a
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* Different letters within column represent the different zymogram pattern.

(Isozyme)
(Markert and Moller, 1959)

(Weeden, 1984)
(zymogram)
ACP-1 ACP-3 (Arus and Drton, 1983)
(Multiple Alleles)

(Polymorphic)
(monomorphic)(Weedn et al, 1988)

(Alleles)
allozyme(Oliver and Martinez-Zapater,1985)
(Intergenic Bands)
(Kiang and Gorman, 1985)
(Chromatography) (Gel
Filtration) (Sedimentation) (Serological Method)
(Isoelectric Point) pH
(Zymogram)
(Polyac-ryamide, PAGE) (Acrylamide)
3 12 )
1976
(Torres et al,1978) (Shannon, 1968)

DNA



10:53 66

(Rebordinos and Vega, 1988)

(Guse et al,
1988) PRX-2
(Tanksley and Zamir, 1988)
(Arus and Orton, 1983)

(PRX)
(Oliver and Martinez-Zapater, 1985)
(Zamir and Ladizinsky, 1984) (Torres,
1984) (Gay et al, 1986) (Torres and Bergh, 1980) (Arus et al, 1982)
(Rick, 1982; Cooke, 1984)
(Arus and Orton, 1983)
(ADH-1) F,
ADH-1 (Dimer)
(Tanksleuand Jones, 1981)
(Colby and Peirce, 1988) 10159
4430 b 10148 e
p

naphthyl acid phosphate

1. 1989
90pp
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