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Table 1. Some characteristics of the 19 varieties of
barley used

No. Variety Characteristics

1 Olbori sr, ¢, W

2 Songhakbori Sr, N, NW, uzu

3  Sachen 6 tr, ¢, nw

4 Chalssalbori Sr, n, W

5 Chalbori SI, ¢, W

6 Boonong sr, ¢, nw, long-culm
7  Paldalbori sr, ¢, nw, short-culm
8 Dongbori 1 sr, ¢, nw, cold tolerent
9 Black Russian black lemma

10  Wusein purple lemma

11  KY62-3898 awnless

12 Titan 1 st, ¢, NW

13 Titan 15 tr, n, w, awnless

14 Beztes 1 (origin) tr, ¢, nw

15 Beztes 1l(binubet) tr, n, nw,

shrunken endosperm
16 Beztes 12 (wafrabet) tr, ¢, w, chalky
17 Beztes 2 (nubet) tr, n, nw
18 Beztes 4 (wabet) tr, ¢, w
19 Beztes 9 (wafranubet) tr, n, w, chalky

Abbeviations: sr, six row; tr, two row; c, covered; n,
naked; w, waxy; nw, non-waxy
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1) Esterase(EST)
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Fig. 1. Typical zymograms of esterase isozymes in barley seeds analyzed by isoelectric focusing in the range
of pH 3~10 (1A) and pH4~6.5 (1B). Only acidic esterases are shown in 1B. The simplified zymograms
are shown in 1C which includes major bands only. A, B, and C in 3C represent acidic, neutral, and basic
esterases groups. respectively. Acidic esterases %had 3 subphenotypes (a-c), neutral 2 {a-b), and basic 6
(a-f). The esterase isozymes polymorphisms are classified to 7 phenotypes from | to Vil. 1, Oibori; 2, Songha-
kbori; 3, Sachen 6; 4, Chalssalbori; 5, Chalbori; €, Boonong; 7, Paldalbori; 8, Dongbori 1; 9, Black Russian;
10, Wusein; 11, KY62-3898; 12, Titan 1; 13, Titan 15; 14, Betzes 1; 15, Betzes 11; 16, Betzes 12;

17, Betzes 2; 18, Betzes 4; 19, Betzes 9
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Fig. 2. Typical zymograms of phosphoglucose iso-
merase isozymes in barley seeds analyzed by isoele-
ctric focusing in the range of pH 3~10 (2A}. The
simplifed zaymograms are shown in 2B which only
includes major bands. The phosphoglucose isome-
rase isozymes polymorphisms are classified into 3
phenotypes from | to Ill. Numbers below represent
varieties of barley as shown in Fig. 1.
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2) Phosphoglucose isomerase(PGI)
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4) Alcohol dehydrogenase(ADH)
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Fig. 3. Typical zymograms of peroxidase isozymes
in barley seeds analyzed by isoelectric focusing in
the range of pH 3~10 and 8~10.5 {3A). The sim-
plified zymograms are shown in 3B which only inc-
ludes major bands. The peroxidase isozymes poly-
morphisms are classified into 4 phenotypes from |
to IV. Numbers below represent varieties of barley
as shown in Fig. 1.
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Fig. 4. Typical zymograms of alcohol dehydrogenase
isozymes in barley seeds analyzed by isoelectric fo-
cusing in the range of pH 3~ 10 (4A). The simplified
zymograms are shown in 4Bwhich only includes
major bands. The alcohol dehyrogenase isozymes
polymorphisms are classified into 2 phenotypes from
| to Il. Numbers below represent varieties of barley
as shown in Fig. 1.
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Fig. 5. Autoradograph of EcoRV-digested barley
DNAs. Restriction fragments of DNAs were probed
with barley DNA marker pMSU 71. The simplified
autoradiograms are shown in 5B. Numbers below
represent varieties of barley as shown in Fig. 1.
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Table 2. Varietal classification of barley into biochemical phenotypes based on esterase (EST), peroxidase
{POD), phosphoglucose isomerase (PGl) and alcohol dehydrogenase (ADH) isozymes and RFLPs

Biochemical Isozyme RFLP No. of Ratio
Phenotype Cultivars

EST POP PGI ADH pMSU 71 pMSU 51 Cultivar (%)

I I II I I I I Betzes 4, Betzes 9, Betzes 12 3 15.8

11 I m I I I I Betzes 1, Betzes 11, Betzes 2 3 158

m 1 m 1 1 1 Sachen 6 1 5.26

v 1I I I I I I Olbori 1 5.26

\% 11 I It It I I Boonong 1 5.26

\21 IT 1I I I 1 I Titan 1 1 5.26

Vil I 1w I I II I Wusein, Chalbori 2 10.32

VIII om v 1 I II I Paldalbori, Chalssalbori 2 10.32

X nr 1 I I I I Titan 15 1 5.26

X v 1 1 1 1T 1 KY62-3898 1 5.26

X1 VvV v 1 I I I Dongbori 1 1 5.26

XII vI o I I 11 I Balack Russian 1 5.26

Xar o vl IvooII I I I Songhakbori 1 5.26
Total 19 100

Table 3. Genetic similarity values between each biochemical phenotype of barley varieties calc by calculated
by Nei's F-statistics

BIOCHEMICAL PHENOTYPES

I I 111 v v VI VII  VIII IX X XI XII  XII

X 92 90 81 65 84 72 69 77 77 69 76 67 I

X 97 79 63 77 70 67 67 75 67 77 65 I

X 76 65 74 67 69 67 72 71 65 67 I

X 82 97 90 36 90 38 82 83 74 v

X 79 77 80 74 80 77 73 63 \'

X 87 83 92 87 80 87 69 VI

X 96 81 87 91 80 77 VIL

X 78 83 94 77 79 VIII

' X 80 72 79 70 IX

F= (2Mxy)/(Mx + My)X 100 X | 8 | X
Where Mx is the total number X XIII
of bands in variety x, My is the
total number of bands in variety vy,
and Mxy is the number of shared
bands between x and vy.
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Fig. 6. Phylogenetic dendrogram of the 13 bioche-
mical phenotypes based on isozymes and RFLPs.
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Varietal Classification of Barley by Isozymes and Restriction Fragment Le-
ngth Polymorphisms (RFLPs)

Byung-Soon Jin, Ro-Dong Park, Moo-Young Eun* and Eun-Seop Lee** (Department of Agri-
cultural Chemistry, Chonnam National University, Kwangju, 500-757, *Agricultural Biotech-

nology Institute, Suwon, 441-707 and **Horticulture Experimental Station, Suwon, 441-797,
Korea)

Abstract : The methods of isoelectric focusing of 4 isozymes in polyacrylamide horizontal
slab gels and restriction fragment length polymorphisms (RFLPs) were applied to characte-
rize the biochemical phenotypes of 19 cultivars of barley. Among 19 barley cultivars scree-
ned, 7 esterase, 3 phosphoglucose isomerase, 4 peroxidase and 2 alcohol dehydrogenase
isozyme phenotypes were distinguished by isoelectric focusing. When purified DNA of each
cultivar was digested with restriction enzyme EcoRV and analyzed its RFLPs with barley
DNA markers pMSU 51 or pMSU 71, two distinct RFLP patterns were shown. Based
on the four isozymes and two RELP polymorphisms, 19 cultivars of barley were classified
into 13 biochemical phenotypes. Phylogenetical relationships among 13 biochemical phenoty-
pes classified were determined using Nei's F-statistics and the phylogenetic dendrogram
was constructed.



