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Two-rowed Barley by Electrophoretic Banding Pattern

Kwang-Geun Park*', Hong-Jip Choi**, Jong-Ho Lee***, Sae-Jung Suh*, Jae-Chul Kim*,
Jung-Hyun Nam* and Sang-Hyo Kim****
*National Crop Experiment Station, RDA, Suwon 441-857, Korea
**Kyungbuk Agricultural Research and Extension Services, Taegu 702-320, Korea
***Milyang Branch Office, National Seed Management Office, Milyang 627-803, Korea
***¥*National Institute of Agricultural Science and Technology, Suwon 441-707, Korea

ABSTRACT : This study presents results of electro-
phoretically detectable isozyme variation in Crossing
Block (CB) lines of two-rowed barley maintained by the
National Crop Experiment Station. The specific objectives
were to determine allelic frequencies at the four Est loci
(Estl, Est2, Est4, and Est5) and their distribution over 380
CB lines of two-rowed barley. A total of 17 alleles were
detected over the four Est loci in these lines. There were 4
alleles (Pr, Al, Ca, and Af) at the Estl locus and their fre-
quencies were 69.7, 1.1, 28.4, and 0.8%, respectively. At
the Est2 locus, 5 different alleles (Dr, Fr, Sp, Un and a
recessive null allele) were detected and their frequencies
were 2.9, 84.5, 0.5, 2.1, and 10%, respectively. Four alleles
(IVz, Su, At, and null) were detected at the Est4 locus and
the allelic frequency of Su was about 84%. Four alleles
(Mi, Pi, Te, and a null allele(od)) were detected at the EstS
locus and their frequencies were 34.2, 61.0, 2.4, and 2.4%,
respectively. Based on the allelic frequencies over the four
Est loci, 380 CB lines were classified into 25 genotypes.
The most frequent genotypes were G1(Pr-Fr-Su-Mi) and
G2(Pr-Fr-Su-Pi), and their frequencies were 28.1 and
39.5%, respectively. The frequencies of other genotypes
were less than 10%.

Keywords : esterase isozyme, barley, starch gel electrophore-
sis, genetic variation
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Nielsen & Johansen, 1986; Son et al., 1985). 53] 2=l
RoM= FF0 Feht §Aol AR 497t BoRE o]
9] §H13 Aol elAr & wle A9l g oy
A, &4 pattern®] #}o]E ©]&-3lAL} RFLP, RAPD,
AFLPY 58 o] &3l Ut} ERE o83 WL &9 §
A 7 2 FEEA 8 EE 48 a7 Bol
o]& %o} @3 UrhBackes er al, 1993; Konishi et al., 1990:
Konishi et al., 1989). H2o= &5 82 =ol7] As ¥
He] hZ FHAeE F85 ke dFE o7 7
markerS ©]§-3}a1A} sl A7t Eids] S 1o o]
£ F9lE RFLP 5 °I8] 7FX| DNA marker’} ©]4E71%
Slth(Backes er al., 1993; Devaux & Zivy, 1994; Ohmori
et al, 1995). £ dildolt T80 543 bandE
marker® ©|&37|= 3= AA REdAs BaYMVA 4
FRAAE A7) 98t esterase THEA bandE A
marker® AF&83 9 (Gouis er al., 1995; Konishi et al.,
1989), Skl A} 2 EA st T AHE A marker
£ 27] 93 AFE ol FoA T YTHDevaux & Zivy,
1994).

132]9] esterase a0 g At 30odd AFEH F
=lo) 21 Jor A 10970 loci7t ¥EA UL olE
of T3t AW, A AR Fol #WEA Urh(Fedak,
1974; Kahler & Allard, 1970; Kahler, 1981; Konishi et
al., 1990; Nielsen & Johansen, 1986). H&}2] esterase= TF
£ F9ddol vs] #7198l thFst band patterns I&
F o, 84 F& 2 Ar|GEHA st B4o] §olst
EF5Y 75 ¥ 8RR A8 marker B 5ol 831
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& VehlA] ¢ A¢E e ot £Fd RoE Azt
At A719% F bandE UER= 7 allele®] HA3 gelol
A9 9%, band®] A F& Kahler 5(1970) Nielsen &
(1986)°] Rk A5l ENEA BEFF 52 Fsk] =
Abstiet. ZAF A3} Estl, Est2, Est4, Est5S 4709] locioll A
Vet allelese] 2 25 177199 1 o= band7} U
ERER] 9= Z(recessive null expression)= 3EF7F UAATH
Estl locusiXE= Pr, Al, Ca, Af 5 409 allelese] 27
HA=d Fig. 1A9] Yeld viel 720] Pr band= A2 oA
o]Fo] Ag ¢l bandEA EFEES Prentice®]TH(Nielsen
& Johansen, 1986). Kahler(1981)2 Konishi(1989)l <]3}lH
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Pr+ Ca band®] %‘7 bl el = Al allele EARE7}
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Est2 locuslA<= Dr, Fr, Sp, Un, null 5 5712} alleles®]
Uehles ZAog ZANEIL 2 2 Froalleleo] 84.5%% 321
lineoll A ViER} thRES A8kt 2 9ol band7t YERY
| ¢¥e=(null expression) line®] 10%°1913L, Dr, Sp, Un %5

Table 1. Allelic frequencies at the Estl, Est2, Est4, Est5 loci
among 380 CB lines of two-rowed barley.

Locus Alleles No. of lines  Frequency(%)

Pr 265 69.7

Al 4 .1

Estl

: Ca 108 284
Af 3 0.8

Dr 11 29

Fr 321 84.5

Est2 Sp 2 0.5
Un 8 2.1
n(Null) 38 10.0

Nz 40 10.5
Estd Su 318 83.7
At 16 42

n(Null) 6 1.6
Mi 130 342
Est5 Pi 232 61.0
Te 9 24

od(Null) 9 24

123

C D

Fig. 1. Esterase alleles at the four loci detected in CB lines of two-rowed barley. Black and white arrows indicated as followes : A: Est 1,
lane 1; Af, lane 2; Ca, lane 3; AL, lane 4; Pr, B: Est 2, lane 1; null, lane 2; Un, lane 3; Sp, lane 4; Fr, lane 5; Dr, C: Est 4, lane 1; At,
lane 2; Su, lane 3; Nz, D: Est 5, lane 1; null, lane 2 ;Te, lane 3; Pi, lane 4; Mi.
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< 3 allelese 3t 5% HE SN 3 Zo2
Ebgth(Fig. 1B, Table 1). Konishi(1989)7} ¥ 33k =3
6% B9 Est2 locus £ A= Un?t 56.7%, null7}
33.1%% HEES AABEIL Fre 102%Y 3o FFo=2
B Age] 2z HaloMe] Hlxeles o2 e B3k Est2
locus®] alleles® 718 EF gellX 9] X7} Fig. 1BollA|
vehd npel 7o) o)® A&} Dr, Fr, Sp, Un «0l9oH
band signale] 733 YERSTE $H Dr allele Fig. 1Bl
A Re vlel 7o) 71 MalEeke sk Yol thE alleledt
= FEEHE 5ol e Jehl7Ix Skt Kahler(1981)
o 9)atd EsollAE null alleled X3S 12719] alleleso]
Joki oy 7-809 allelese] thi-o|w b x] 4-5
alleles AN 7 3] LUl 31T} 53] Fr allele Al
A A RE AGolA 80% olde] & W=E YR
T AoE Buste] & A¥X A Aol fARSE FE
o]t

Estd locusol A= Nz, Su, At, null S 419 allelese] 27
HAEH o5 aliele?] 572 double bandE A3 vk
(Fig. 10). 25 Su alleleo] 83.7%% WH-2S AX3AL
Nz allele®] 10.5%, A= 4.2%, null band7} 1.6%2] Hl&E
YERGTHTable 1). Kahler(1981)9] 2l3P8 Nzo] EdHIx7}
16%, St 52%, AU} 30%, nulle] 2%2] ¥&2 Jepdtiy
ste] & AFolM AR viele ThA Aol A3oll o,
Konishi(1989)7} 418t g=1%] 6 He]ollx|9] Hlzel= v
223 73S ¥ Estl¥) Est2 locusolAe] x}o)e} tjzE B
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Bl Ar allele’s &2 WO} v o9, Solst
AL FF ool Ao E@RIETT E2 Aoz ByH
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Daisen GoldE AJgt 1470 lineo] F8 SH|oM =3 &

ZolAt} 3 Estd locusAME 6719 alleles’} Tk B4
AR 2709 alleles= AA7IAE AE3] H3A UA &
gkon B AFoMz #aER Qdsir)

Est5 locuslXl= Mi, Pi, Te, odinull) 5 4709 allele©)
HAFN O (Fig. 1D), Pi allele®] 2321ine® 2 61.0%, Mi
allele®] 130 line® 2 342%= 2[A)3ld o] Ty allele’}

HES A3} cHTable 1). Nielsen®} Johansen(1986)°)
o8l FEAFANA AEI U 6652 HBlE e
ZAFE A3} 80% ©l4to]l Pialleled 7HAZ UYoH,
Kahler(1981)= Hd 63%9] & vl&=Z MA A xdoj] 2
2] BxFo] i Hisle] Hukdoz B Ay Ao}
dxeke Aol

Esterase S|4 patterndil 2|8t FHAIE =Y W 2/

ZA719% pattern2 7120 % lo] FHAEE 2AKE A3t
257119 fAAg ez R & 4 QUATHFg. 2). °Jv] B
¥ 17 AR 3 @4A I Bstl, Est2, Estd
loci¥hg A3l A3 ou 2 AgdMs 11 G
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7t 7hs 3t
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Jordang XS 3F0] o7l &3 c). E3 BE-S B, B2,
B4 5 ¥ #A3CE MEHAEE Bl 2.6% 105, B2=
37%%) 148, B4 1% 4%0| ol &3lglen iy
line2 Z+Z} Wu3077, Kimberly, Tosan Kawa 73]t} 53]
B4% 9] 749 Est5 locus®] allele®] null expression(od)dH= 7
02 yeldor o] 33| Est2 locus? alleleo] null bandZ
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Fig. 2. Schematic representation of esterase zymograms observed in 380 lines of two-rowed barley.
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Table 2. Esterase genotypes and frequency among 380 CB lines of two-rowed barley.

Est genotypes No. of Frequency Refference
based on Est].2.4. Est genotypes based on Estl1,2,4,5. lines (%) variety
A(Af-nudl-Su) A2 (Af-null-Su-Pi) 3 0.8 Jordan

B1 (Ca-null-Nz-Mi) 10 2.6 WwWU3077
B(Ca-nuil-Nz) B2 (Ca-null-Nz-Pr) 14 3.7 Kimberly

B4 (Ca-null-Nz-od) 4 1.0 Tosan Kawa 73

C1 (Ca-Un-Su-Mi) 1 0.2 Uviou
C(Ca-Un-Su) C2 (Ca-Un-Su-Pi) 5 1.3 Doosan21

C4 (Ca-Un-Su-od) 2 0.5 841401-B-15
F(Al-Fr-A) F2 (Al-Fr-At-Pi) 2 0.5 Turkey99

G1 (Pr-Fr-Su-Mi) 107 28.1 Suwon281

G2 (Pr-Fr-Su-Pi) 150 39.5 Suwon247
G(Pr-Fr-Su) G3 (Pr-Fr-Su-Te) 5 1.3 Hwangkeumbori

G4 (Pr-Fr-Su-od) 3 0.8 Doosan24

H1 (Ca-Fr-At-Mi) 3 0.8 Gwylan
H(Ca-Fr-An H2 (Ca-Fr-At-Pi) 1 29 Viva

11 (Ca-Fr-Su-Mi) 5 1.3 Gold marker
I(Ca-Fr-Su) 12 (Ca-Fr-Su-Pi) 31 8.1 Igri

13 (Ca-Fr-Su-Te) 4 1.0 Harmal
J(Ca-Dr-Nz) J2 (Ca-Dr-Nz-Pi) 9 23 Doosan7
K(Al-Dr-Nz) K2 (Al-Dr-Nz-Pi) 2 0.5 Doosanl1
M(Ca-Sp-Su) M2 (Ca-Sp-Su-Pi) 1 0.2 Ro82
N(Ca-null-Su) N2 (Ca-nuli-Su-Pi) 1 0.2 862110-B-27-3

O1 (Ca-null-null-Mi) 4 1.0 831445-BC1-B-21-2
O(Ca-null-nul

(Ca-mull-null) 02 (Ca-null-null-Pi) 2 0.5 DHS$9-881348-5446
P(Ca-Sp-Nz) P2 (Ca-Sp-Nz-Pi) 1 0.2 Moroc9-75

complex loci(Estl, Est2, Est4)et A&=o} lo] BayMV A
A FARE Aest) 913 maker® AMEE & YU B
arate] olof #gk Art Sts] FPHIT ot
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i1 st 55, C430= 841401-B-158 X33 2%
o] &3l HAFom &3 Ry} ¥ ol 3 R
ARl Turkey99s X3 250 &3l 2NN F
8] Wkt
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o ¥2F FHEL band} FAAF T ABHE A=
Ho 2e AF7E 5310 esterase 01919 TE o] 7}A19)
TAEA, @WE band pattern 53 7§50 ol8dE &
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1. ZAYSt 380 Al%F Esti locusdIlXE Pr, Al Ca, Af 5
4719} allelese] v 2o FHAEHJOW 2 5 Pr alleleC]
°F 70%, Ca allele®] 28.4%= WF-E& A3, Ca 2
71} Al allele 2% ™Rt 2ith.

2. Est2 tocus?WX= Dr, Fr, Sp, Un, null 5 589 allele
o] & AoE YEPRT Fr allelec] 84.5%= 7FF & H]
28 AASG, null allele?} 10%) 4T

3. Estd locusol A= Nz, Su, At, null T 4719 allelec] 2+
AYREE Su allelert & 84%F -8 x1X15199.09, Nz
allele’} 10.5%, At allele’} 42%2] ¥lx=2 B}

4. Est5 locusoAl= Mi, Pi, Te, odmull) 5 4719 allele
o] A e Pi allele®] 61.0% Mi allele] 34.2%°]3t}.

5. 4704] Esterase lociolX] YERR= patternS: 7]202 &
AL 25719 e £RE & LT, GI-(Pr-
Fr-Su-Mi®l 28.1%, G23(Pr-FrSu-Pi°] 39.5%% UH2-g
AR BAT. THEOE 128 (Ca-Fr-Su-Pio] < 8.1%2] H|§=
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