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The method of approximative determination of constant occurrence of individ-
ual allelic blocks of signal hordein genes and expression classes of some
quantitative barley characters in the collection of 61 varieties and new breeds
of spring and winter barley forms was used for the evaluation in 1992-1995.
Vertical electrophoresis in starch gel columns was used for the manifestation

; ““ of hordein signal genes. Allelic hordein blocks were separated from the elec-

{ trophoretic spectra according to the published catalogues. The dependence
between the occurrence of hordein genes and selected agronomical characters
of barley was evaluated by XZ test. The strength of dependence was expressed
by the coefficient of association. Orientation marker values were determined
for the evaluated varieties and new breeds of barley on the basis of the deter-
mined values of association coefficients between the frequency of individual
alleles of hordein loci and the expression class agronomically important char-
acters.

1. The probable markers of the high value of thousand seed weight were the
alleles A23, B17" and F3. On the other hand, the alleles A32, B21 and B8
became evident as the markers of a low expression of this character.

2. The alleles B47 and B17 appeared to be the markers of a high portion of
grains above the 2.5 mm sieve.

3. The high extract content in malt dry matter was markered by the B47 allele,
while BN allele appeared to be a marker of the low content.

4. The markering ability of powdery mildew resistance showed the alleles A12

t and B(17), the alleles B17 and BN were markers of susceptibility.
i 3. The alleles A12, AN, B(17), B52 and BN1 had the ability of markering

resistance to the leaf rust of barley, on contrary to the alleles B8 and B19
marker susceptibility.
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6. The allele AN was angled to marker a higher plant length in spring b

'li!lgy- .,
Al4, B3 and BN1 showed the analogic ability in winter barley. A

7. The markering of winterhardiness was not proved reliably due to tpg |
. - .q s . . ow
representation of winter varieties in experimental collection. Howevye, l]\
~ . . - b 1
alleles A12, A3 and BN1 were not found in springs forms. ¥

barley; electrophoresis; hordeins; genetic markers

INTRODUCTION

Hordeins — prolamine proteins of barley grain present genetic proej,
markers, suitable for markering of some economically important barley chy;.
acters. Markering effects of barley protein signal genes can be determined by
the approximative determination of constant occurrence of individual alleljc
blocks of signal genes and individual markered characters. The preconditiop
for successfulness of this estimate is the genotypic variability of evaluated
collections and their sufficient quantity.

MATERIAL AND METHODS

The aim of this work is the approximative determination of association
between individual hordein alleles and qualitative classes of agronomically
important characters of barley. Agronomical characters and the occurrence of
hordein genes were tested in 61 varieties and advanced breeding lines of
spring barley (Hordeum vulgare L. convar. distichum L. Alef. var. nutans
Vib.) and winter barley forms (Hordeum vulgare L. convar. hexastictum L. Alef,,
convar. distichum L. Alef. var. hybernum Vib., respectively) of domestic and
foreign origin. The outline of tested varieties is shown in Table IA, B.

In the official trials of the Institute for Supervising and Testing in Agri-
culture (ISTA) in Brno the domestic spring varieties were tested in three year
tests (1993-1995) and the winter ones in 1992 and 1993. Experiments lcsliqg
the foreign spring varieties started at the Breeding Station (BS) Stupice I
1992 and the spring varieties were tested at the Czech University ol Agricul
ture (CUA) in Prague in 1995.

For the separation of hordein proteins the vertical electrop
in starch gel columns was used according to Sozinov and Popefl
(1978) partly modified by Safek and Cerny (1983).

The developed zones of electrophoretic spectrum were evaluate
to the catalogues, published by Pomorcev et al. (1985) and Sase
al. (1990a, b).

horetic method
eljd
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values of studied characters — set A

Charactef

Akcent
Alexis
Amazone
Amulet
Apex
Bienheim
Ditta
Forum
Crif
Grosso
Hard
Cheri
Jarek
Jaspis
Jubilant
Kompakt
Krona
Ladik
Magda
Malvaz
Novum
Orbit
Primus
Prisma
Profit
Regatta
Rubin
Signal
Sladko
Stabi]
Steff
Svit

Terng

Grain portion

Thousand seed weight

Extract in malt dry matter

% g %o
78.7 493 81.0
64.0 48.6 80.4
82.5 47.1 79.9
93.1 48.9 80.6
95.0 53.5 80.1
66.0 51.8 77.9
54.5 43.6 78.6
67.2 454 82.6
44.0 48.0 76.7
76.0 53.4 77.7
56.0 52.0 76.8
74.5 50.1 80.5
76.4 51.6 81.4
63.9 46.9 80.0
80.6 48.4 81.5
80.6 47.5 81.0
81.0 47.1 79.9
88.4 49.4 80.5
85.0 52.8 77.2
88.9 50.5 78.7
59.9 459 80.5
63.5 46.7 80.3
87.0 51.9 79.4
70.5 51.0 79.4
74.2 50.4 78.9
67.0 52.1 772
72.6 48.6 81.7
69.7 49.2 78.4
85.2 474 80.9
83.9 45.8 81.4
94.0 51.2 80.8
86.2 51.9 81.9
86.4 50.9 80.2
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IB. Mean values 0

»

f studied characters — set B

Pl Powdery mildew Leaf rust of Extract in mﬁ
Variety ant length resistence barley resistance dry matter !
9 4l 1 9 till | %
Spring varieties
Akcent 70.1 7.4 7.8 31.2
Alexis 72.5 7.0 33 80.4
Amazone 71.0 8.0 3.5 79.9
Apex 0 9.0 7.0 80.1
Blenheim 67.0 5.0 4.0 77.9
BR-4118 715 52 5.5 82.0
BR-4415 74.5 6.8 6.4 82.7
CE-431 69.0 8.2 5.1 31.8
CE-590 65.0 72 6.0 80.3
CE-685 74.0 6.2 6.4 81.0
CE-686 75.0 5.6 5.9 81.5
Ditta 715 7.9 7.9 80.2
Donum 58.0 59 5.0 82.6
Forum 65.0 8.6 4.9 82.8
Grif 74.0 5.0 4.0 76.7
Grosso 73.0 7.0 7.0 77.7
Hard 750, 6.0 8.0 76.8
HE-4809 55.0 39 5.2 80.7
HE-5038 71.0 7.0 5.6 81.4
HE-5237 71.0 6.3 5.5 80.4
HE-6124 73.5 6.4 6.5 81.6
Heran 50.0 34 5.0 0*
Cheri 68.0 6.5 735 80.5
Jarek 0" 0 0 814
Jaspis 0 0 0 80.0
Jubilant 0 0 0 815
KM-1220 74.0 6.1 7.4 80.2
KM-1252 70.5 6.5 6.5 81.3
KM-974 55.0 5.0 5.8 81.7
Krona 74.5 7.8 6.9 g1.1
Ladik 62.0 6.1 7.4 80.5_—
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Continuation of Tab. IB

- Plant length vade}'y mildew Leaf rust of Extract in malt
; resistence barley resistance dry matter‘
A cm 9 till 1 9 till 1 %
Spring varieties :
|
Magda 68.0 8.0 8.5
Novum 63.0 6.0 6.2 .
Orbit 70.3 5.1 6; o
Prisma 71.0 5.0 4;) o
Profit 0 0" 0; o
Regatta 72.0 5.5 6.0 o
I 0.
Reggae 74.0 81 6 9 772
Riff 74.0 8.0 7A‘§ o
Rubin 70.0 7.8 4; o
SG-S-159 66.5 6.4 6;1 o
SG-S-160 68.5 6.0 S‘() .
SG-S-167 75.0 8.1 ;7 o
Signal 77.8 6.8 ‘6>6 o
SK-3084 61.0 4.8 i'() .
SK-3212 69.0 54 s o
5. 5.6
SK-3214 62.0 5.0 -
SK-3247 ) o
65.0 5.7 6.4
SK-3507 67.0 5.6 ' o
SK-3662 : o o
69.0 5.5
Sladko ; o o
64.0 6.5
- 6.0 81.1
62.0 6.1 2
Steffi 0" 9 - o
; .0
A o iy 4.0 80.8
E P j6 5.8 81.9
| Temo | "
A 0 0
L Winter varieties -
Kamil
. 96 5.6 7.0 :
T0moz 94 '
k. 6.2 6.9 !
net 95 . ’
b 9% 5.9 6.1 0"
. : 75 6.2 i
92.0 5.45 6.95 !
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. plant length — locus A. Design of contingent table m x n

e occurrence of different hordein gene a

‘ “\ The dependence between th
| \‘\ and selected agronomical characters, their classes of expressions respectively el l
5 . . ~ 2 Js
U‘ was evaluated by x2 test. The testing criterion of y” test enables the evaluatiop ) Il i1 %
‘H of difference between real and expected frequency of both variables, i.e. alle]e 552 39 " i
. . ~ . . 94 2
”‘ frequency and expression classes of agronomically important characters. o 0 0 444 v
| . . : 4 2 : ' 444
\ For the calculation of x* value the following formula was used: 2.6 8.7 0
I 5 0 6.5 X 11.3
I 2 9 ) 6.5
l 2 ) o onj.n ) 2.6 29 0
= [ ———-n 2
\ DY (ni - m) 12 10.5 6.5 0 4.8
‘\ l 14 0 - 0 17
“ where: i — columns of contingent table is 0 222 ey
j - rows of contingent table 5.2 6.5 4 oa
! n — sum total of contingent table 21 59 152 1.7
i ni — sum of column individuals 23 105 0 20.4
| _ R n - 10.9
il nj — sum of row individuals 3 9 0 214
2.6 ) :
. . . : - 111
Number of degrees of freedom was calculated according to the formula: P 0 2.2 s g 132
fek=1). (m=1) NI 59 N e 24.4
f=k=1).n—- e 0
) ‘ Sum 99.6 599 52
where: k — alteration number of character one Nios : 999 299 4
m — alteration number of the second character 3 Inter-result S :
. 97.23 4 Sum
The expected dependence of both parameters (k, m) was estimated in 3 A 8.39 0.00 145.63
‘ probability 100 — o (o = level of significance). 4 1.8() 0.00 133.07 13337
The strength of dependence was expressed by the coefficient of association V. 5 0.0( o7 0.00 21.87
) 00 19.48 0.00 19 48
7 &2 3.02 0.00
v=\& 3 651 . ' 726
il n 14 i 0.00 13.95
0:00 0.00 )
i where: V — coeffici s Tl 18 : 66.53
I e V — coefficient of association 6.95 1583 66.53
| Xz — value of XZ test 21 .82 0.00 17.77
i - s requencies 538 33.94 '
Al n — sum total of frequencies 23 54 33, 0.00 3703
5.49 2442
. . . ai . . 16.64
il The used method of the determination of dependence of both parameters 32 7 0.00 30,13
\ ; b ! 1.28 0.91
| ‘\ and the strength of determined dependence can be illustrated by the xample N 0.00 - S 25.41
‘ \ of plant length. N1 ) 059 60.53 61.13
| ; . . _ . 15.63 0.00 -
| “ The frequencies of allelic blocks — locus Hrd A in three classes Ol charac- | Sum —— : 0.00 15.63
| il ter expression — plant length are shown in Fig. 1. The foundation data, illus- ; Statistical parametr Lt 283.40 597.80
‘ | . . L . . { ; 2
“ ‘ trated in Fig. 1, were used for formation the contingent table (Table ‘IA’ s X square Valiie
A “ Evaluation of % is Jemonstrated in Table II. The values of coe ;wl@ﬂ“i’ Inter_rogy¢ 298.4
AL association of individual alleles — locus Hrd A and the classes of plant 10}1%110 ASsociation coeffici 029663959
| ‘ expression are characterized in Fig. 2 and Table I Fig. 3 then shows ‘ Inter-reg 1 oy 0.9983286
| ~ et . : o v o al” . 324060
L \ general assessment of the coefficients of association, determined 107 the ° Coeffici, —
. . . nt of conti : :
il leles of studied loci Hrd A, Hrd B and Hrd F. of contingency according to Pearso Y
(L \‘ = arson 0.70651511
il 190 . 1850 YClENT o
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1. Plant length — frequency of allelic blocks in locus A

Value of association coefficient V

06{\7

0,44
0,31
0,24

0,14~

0,54 ﬂ

L

2

5

67}

8

4 ©)

Allelomorphoses in locus A

2. Plant length — association coefficients in locus A

RESULTS AND DISCUSSION

Genetic markers represent an intensive factor in plant bre_cd
1923). They enable oligogene mapping, for example disease rcsrj;va
and polygene mapping, conditioning quantitative trait loci (QTL).
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3, Plant length — general outline of association coefficients
[IL Plant length — locus A. Evaluation of xz square
istical ameter - ..
Stg;fﬁ};g?ﬂ&;ﬁ:;;?ﬂ“ Xz e Association Coefficient of Significance
oous) ’ coefficient V | contingency C level alpha
A2 74.751 0.499 0.447 < 0.01
A/3 104.225 0.589 0.508 < 0.01
Al4 11.004 0.192 0.188 < 0.01
A/S 13.288 0.21 0.206 < 0.01
A/(9) 2.489 0.091 0.091 0.30-0.20
A/12 10.507 0.187 0.184 < 0.01
All4 47.948 0.399 0.371 < 0.01
A/18 6.313 0.145 0.144 0.05-0.02
A21 18.835 0.25 0.243 < 0.01
A/23 11.534 0.196 0.192 < 0.01
A/32 10.07 0.183 0.18 < 0.01
A/N 40.047 0.365 0.343 < 0.01
A/N1 10.583 0.188 0.185 < 0.01

th
:imolecular markers on DNA level (e.g. Soller, Beckmann, 1993;
1S, Carbonell, 1988; Melchinger, 1990) have been used for

I
hese Purposes.
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Methodology of QTL mapping usually comes from the segregation Fate
analysis in F2, BC generation of progenies alternating in the studied traj
from the utilization of called near isogenic lines (NIL) (Melchinge,
1988). In markering polygene quantitative properties it is usually the PODui
lation exploitation (F2, BC, synthetic population) which is in a genetic equj.
librium of linked genes and genes out of linkage groups (Me Ichinge;
1988; Soller, Beckmann, 1983). §

The prerequisite for markering traits and properties by means of RFLP g
the chromosomes map construction. Heun et al. (1991) constructed mapg
of 7 barley chromosomes by localisation of 155 RFLP markers and hullegg
gene, determining hulless grains, and powdery mildew resistance gene
(Mla 12). Jahoor et al. (1991) developed by means of NIL PO2 from the
variety Pallas, having the gene Mla 3 and by the help of additive wheat barley
lines an analogical system of RELP markers for barley.

For the evaluation of the heredity of leaf rust resistance at recombin
from the cross H. vulgare x H. bulbosum, Pickering etal. (199
RFLP markers.

For routine breeding of winter barley for Barley mild mosaic virus (Barley
yellow mosaic) virus (BaMMV/BaYMYV) resistance controlled by ym4 gene,
Tuvesson et al. (1998) developed a method, based on DNA markers
(PCR).

Baar etal. (1998) localised a newly discovered gene of cereal nematode
resistance (Heterodera avenae Woll.) by means of RFLP analysis.

Jahoor et al. (1996) used RFLP markers also for markering QTL such
as lodging resistance, stem breakage, plant height, period of ear formation,
some grain parameters and grain yield. Oziel et al. (1996) also studied two
quantitative barley traits, i.e. malting quality and winterhardiness by means
of some morphological, enzyme, STS (Sequence Tagged Site) and RELP
markers. Their studies proved the possibility of contemporary sel
a higher malting quality and a higher winterhardiness.

Financial costs, connected with the RFLP marker use are¢ sigmﬁcantl)’
higher in comparison with the protein markers. Bec kmann and Soller
(1983) suggest in most cases their compensation by gained scientific or €c0”
nomic value. Our markering method of some barley traits and properties by

1 I . . . e
means of approximative dependence of allelic hordein gene frequency o0 mt
a abot

ection for

qualitative class of agronomic trait enables obtaining orientation dat
3y . . . I 1 S I
the markering of evaluated traits with significantly lower costs and conside

able time saving. f

. v s aring O

Two sets of varieties and new breeds were evaluated for the mar l\ulﬂaley
par

some barley characters. Set A contained Czech and foreign spring ° he
varieties, which were evaluated in field experiments at BS Stupice and 10

18529
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experimema] field CUA in Prague. The following characters were evaluated
in set A: thousand sF:cd weight, portion of grains above the 27,5 mm sieve and
he extract content in malt dry matter (Table IV).

In set B were determined: extract in malt dry matter, resistance to powdery
mildew and F() leaf rust of barley and the length. The set was increased bz/
spriﬂg and winter varieties evaluated in the official trials of the ISTA in Brno
(Table IV). 7

The varieties and advanced breeding lines were separated for the evalu-
ation of characters studied into three classes according to the expression level
of particular characters or properties. B

Thousand seed weight

I
In class low under 48.30 g
48.31-50.33 g

above 50.34 g

In class 11 medium
In class III high

Portion of grain 2.5 mm

lass I

In class low under 70.81%
In class II medium 70.82-80.78%
In class I1I high above 80.79%

Extract content in malt dry matter — set A

;n ciass I low under 79.18%
n class 11 medium 79.19-80.42%

Inc i
n class III high above 80.43%

Extract content in malt dry matter — set B

In class
3 Clzss il low under 80.00%
- SS medium 80.01-81.19
ass 111 high above 81.20%
Powdery mildew resistance
In c|
- Clzzs ; susccptib]e under 5.88
S - - 5.
A [ medium resistant to poor susceptibility 5.89-6.58
ss 111 resistant above 6.59
B
: arley leaf rust resistance
0 clag
E . ® i susceptible under 5.55
ss [T - x 45
E b 111e§|u111 resistant to poor susceptibility 5.56-6.49
resistant above 6.50
SCIpN
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| 4 ‘ retic otr s, the oc-
: : locks of electrophoretic spectrum zones,
ification locus/allelomorphosis | The determined hordein b I D
-ical specificati
\ V. Plant length. Numer

o ﬁ rence of hordein gene alleles, rcspective]y, are shown in Tz\lk))le L/lle)cr
\ Association coellltlff@ Cu]eles described as N have not been catalogized yet, all\elcswm rac‘ ]c S j
“ Lyl HlOME 2 0499 alith a little asterisk present modific—.:d blocks. About 49% of the evaluate
“\‘\ A2 0.589 :jlarieties represent hordein homogenic lines.
“‘i A 0.192
““\ A 0.210 Thousand kernel weight
\\‘\ A/So 0‘1?3 The strong dependence between the genes for high TKW and the occur-
“ Nt - of hordein blocks was found at the allele A23, B17 and F3. The high
| s o - cy of alleles A32, B21 and B8 in the first class showed thp tcndcl?cy
o 020 frequelik};rina a low manifestation of the character. Allele F2 wnh the‘tre—
o 017 3 Héﬂ in exTreme values and allele A-N with the high representation pf the‘
o . q}?z:ac};er with an average manifestation is not significant for the mapping of
o i Tinkage interactions (Table VI). ' . ‘ - .
Al9) 0.365 These results are completely diffc.:ren‘lhln comparison with Sozi 30 \(fli;_
‘ A/N 0.188 (1985) information. The cause of this dxﬁerenc.c is evxdgnt.l‘y due to the
““‘ At Gty ferent genotype of steppe barley, used by Ukrainian authors.
I B/3 0.145
‘ H“‘ Bl 0.187 Portion of grain above 2.5 mm
| ‘H: e 0.185_ Alleles B47 and B117 are responsible for the high portion o‘r: grain abgve
| v o the sieve, with allele B-N, A32, A18 respectively, marker of a higher portion
I o . of grain under the sieve. The rest of evaluated alleles did not show the
“‘ . 0233 markering ability in this character (Table VI).
| BiZ2 0.122
“““ o 14 Content of extract in malt dry matter
I - 0.31
! “ };//47 0.171 According to the results obtained in set A, it is evident that the cxgi;tw
“‘ j\ Bi32 0.171 bility is markered by four alleles — A21, B17, B47 and BfN. Allele ¢ ‘15
il B/>(17) 0.132 evidently responsible for the higher extract co‘me'nt, while auelt,‘, B—A hvy;s
| 32) 0'1:; found in the class with the lowest expression of .thxs chara‘cte;1 1{1l a 701 }i/thli,:
| ‘;(1»7* 0-];} frequency, Alleles A21 gnd Bl? were -prescnt‘m the Tecont.ecrscssv:;/uég (Of
| Verage character value in the highest frequency, but the extr alues
| o (A5 € character were zero. N
“ \‘ o 0157 ACCording to the results in set B the alleles A4, B47, B%S were to mld,l k01
“‘ P 0.091 d high extract content. Alleles B-N, B29 and A23, present in the first class in
‘ o 0137 igh frequency, or a very low frequency in-the second and third class, cIould
o o 0.19 Matker the genes for a low grain extractivity in barley genotypes {Table VI).
| i o 0.157 allcomparison of results of the both sets evaluate.d proved relations between
o F 0277 _—— B 847 occurrence and a high extract content in malt dry matter.
i F/N
i 20. 1999 3) 15548 BT, AGRICULTURAE BOHEMICA, 30, 1999 (3): 185-207 197
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V. HRD allelic blocks, separated from electrophoretic spectra of tested varieties and new breeg
N

of spring and winter barley

Onﬁnuation of Tab. V

. HRD - locus and allele T
Variety Line A B ; <z I
Akcent A 12 21 i T
Alexis A 2 19 Bl \
A 2 8 >
Amazone
B 21 21 0
A 2 17" 3]
Apex *
B 2 17
A 23 29 |
) 18 N ,
Blenhelm -
D 18 17 2
B 2 N |
BR-4148 A 5 17 )
A 4 21 I
BR-4415 B 5 17 2
(C) 5 17
C-590 A 12 25 I
A 2 47
C-685
B 2 47
A 2 47 I
CE-431
B 2 47 |
A 2 47 i
CE-686 (B) 21 47 I
c 2 47 1
Ditta A 32 21 1
A 4 45 3
Donum B 2 29 3
c 2 45 3 A
Forum A N1 8 2
. A 32 21 1
Grif o)
Grosso A 23 29 |3
Hard A 23 29 |3
A 18 52 I
HE-1728 B 32 1 0
C 2 47 -
e 5,207
198 SCIENTIA AGRICULTURAE BOHEMICA, 30, 1999 (3): 18

C
yariety Line HIQMN
A B P
A 2 47 I
B 2 47 |
HE-4809 c 5 v )
D 2 N3 ;
(E) 23 29 3
A 9) 25 1
HE-5038 B 2 25 ;
(©) 2 47 |
Heran A 2 47 I
B 2 47 1
Cheri A 2 N 1
Jaspis A 21 25 1
Jarek A 2 19 1
Jubilant A N2 29 3
B) 23 29 3
KM-1220 A 2 43 2
A 4 52 1
KM-1252 B 15 52 !
C 4 45 3
D 18 45 3
A 2 17 3
KM-974 B )] 17 5
C 2 17 3
(D) 23 21 1
A 2 19 2
Kompakt B 2 8 5
©) 2 (32) 1
Krona A N 29 5
Ladik A 23 o1 .
Magda A 23 29 3
B 12 29 3
T T ———
¥ A 32 21 0
D1t
Primus A ! = l
A 21 25 |

TI
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\ Continuation of Tab. V Allele B-N was found in the class with low extractivity in a high fre-
I ¢

HRD - locus and allele *ﬁ sency- In all classes of the character expression, allele B17 was found in
Line A B 1\ gigh representation for the average level of extract content.

I Variety

I ) 75 L oziel etal. (1996) localised genes in the contrary to our results, influ-
U £ - . ~ a1 . N = - S5 SE 7 =~ g B ~ . IRT

I Pt 5 ” 8 7 encing the percentage of malt extract and some other traits of malting quality,

| N - N ¢ chromosome 7.
L bioma | A | -
\ - = b
! I Profit “ “ ] k. -

Po

\ 2 N . : :

‘\ Regatta A Genes for resistance to powdery mildew were presenton 4 and 5 (Nilan,
‘u s ; a7 Wettstein, 1984; Tsuchiya, 1984), or on chromosome 1, 4, 5, 6 and
I —— A - (mn g@ahoor, Fischbeck, 1987). The obtained results proved the ability

a5 ‘ _ : .

‘\“ e B £ - ] of hordein alleles A12 and B (17) for markering genes controlling the resis-
‘ ‘\ -~ A R _ tance to powdery mildew, localized on chromosome 5. Also a significant
‘ Riff B N U7 — relation between the hordein alleles B17 and B-N and the susceptibility to
‘ P S S N S NN R NN " wdery mildew was proved (Table VI).

‘ SG-S-159 ““ —— Our results widen the knowledge of foreign authors about the markering

a SG-S-160 A ““ I of powdery mildew resistance by hordein genes (Sozinov, 1985). The
| éG S-167 “““ - main cause of some differences is evidently caused by use of ecologically
I SG-5-10

‘ A N N N and genetically different varieties.
‘ Signal B N 23 3 ‘

TR BT 1. et o barley
| scoms | A - , ‘ T | ‘
2 Nine genes for race specific resistance control the resistance to leaf rust

|
: 1
SK-3212 18 17 I of barley. They are identified as Pa—Pa 9, localized on 3rd and 5th chromo-
I

‘““ SK-3214 “—“ LI zomes (HraSka et al., 1989) or on chromosome 2, 3 and 5 (Tsuchiya,
i DINTIS

H 5 47 | 1984). Our results show the allele ability A-N and B(17), B52, B-NI to

\ ¥

(i A = : .

\“w“‘ SRSDET 5 47 1 - markering the resistance (Table VI).

il T 2 v |z (S dleles B8 and BI9 significantly marker the susceptibility to.ths
| ‘ | SK-3662 |

disease.
1 R 12 21 1
‘\‘ Sladko 5 12 21 T Plant length
|

47 .
\ 47 1 The winter varietics showed an extraordinary plant length. The high fre-
| “ Stabil 95 | ?;let‘}‘f)’ Of alleles A3, A14 and B3, B-N1 occurring only in winter varieties,
z 1 - abilite tl;lrd' class for the hlgh.er plant length, C()ulq indicate a'markerl.ng
19 1 L assyw(') hthls character. expression. The occurrence ()(. A—N alle.lc in the th'll'd
Sl & 2 Varietielt the.t:)ftraordmar'y chzu"acler expression, which is typical for spring
po - - tosband 1S in corrclagon with the plant length. The al‘leles A2 and B47
_ | e the markers of a shorter plant length (Table IIT).

Svit 47# ’2/ Whichov-e mentioned alleles can marker winter character at the same time,
17 1S genetically determined by the chromosomes 4, 5 and 7

Terno 2 5 17" J_'/ Suchiya, 1984). Y Y

,/2()7
99 (3): 158
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V1. Associantin coefficients

Locus/ Association coefficient V Association coefficien
Jallelamorphosis Thousand seed weight Grain portion 2.5 mﬁ “
A2 0.254 0.325 T
N 0.2717 0.277
A/12 0,152 0.224
A/18 0.234 0.277
A2l 0.266 0.255
A/23 0.302 0.066
A/32 0.324 0.343
A/N 0.331 0.213
A/NI 0.263 0.134
A/N2 0.277 0.158
B/8 0.319 0.058
B/17 0.234 0.134
B/19 0.092 0.271
B/21 0.405 0.067
B/23 0.277 0.195
B/25 0.266 0.053
B/29 0.228 0.087
B/45 0.277 0.277
B/47 0.043 0.363
B/(32) 0.184 0.277
B/(8) 0.164 0.158
BT 0.337 0.322
B/N 0.281 0.34
F/0 0.263 0.134
F/1 0.149 0.064
F/2 0:313 0.064
F/3 0.37 0.041
FIN 0.277 0.195
Locus/ Association coefficient V Association coefficient 14
Jallelamorphosis | Extract in malt dry matter Extract in malt dry nmtgj’/&
A2 0.076 0.15
Al4 0.171 0.271
AlS - 0.207
A/12 0.27 0.156
A/18 0.286 0.182 I
A/21 0.128 0.045 ’%
1
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Ominuation of Tab. VI

Locus/ Association coeffici
5L : cfficient V ssociation coefficie
/auelammphosm Extract in malt dry ma“l;l‘l set A | Ex ‘A\ss_oualllon L—OL“l“ujt '
= tract in malt dry matter — set A
A/27 0.169 0.26
A/32 0.216 0.147
19 |
A :\]) - 0.169
Al 0.199 0.202
A/Ni 0.244 0.169
A/N2 0.171 0.118
B/8 0.117 0.127
B/17 0.287 0.225
B/19 0.212 0.167
B/21 0.177 0.176
B/23 0.2 0.184
B/zf 0.285 0.044
B/29 0.227 0.315
B/43 148
e = 0.149
: 0.17 0.271
B/47 0.394 0.293
B/(32) 0.207 »
B/52 i
- 0.169
B/(8) 0.171
B/(17 0
- ) - 0.169
0.411 =
B/(32) & 0.118
B/(8) |
E - 0.149
- 0.459 0.265
4 0411 0.379
. 2 = 0.202
L 0.153 0.127
8 0.257 0.217
i 0.248 0.142
0.272
i 2 0.281
LOI:us/ — 0.2 0.184
%ﬂhosm Assopcwtldon cocﬂ"icienl v Association coefficient V
- owdery mildew Leaf rust of barley
A/; 0.228 0.291
A/;; 0.075 0.199
0.219 0.18
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(1l Continuation of Tab. VI

l Locus/
| /allelamorphosis

Association coefficient V
Powdery mildew

Association coefficient | ;‘
Leaf rust of barley

I NG

l Al12
\ I A/l4
I A/18
I A2
I AI23
| A/32
“ A/(9)
AIN
A/NI
| B/3
B/8
‘ B/17
I B/19
“ B/21
B/23
B/25
\ B/29
B/43
B/45
B/47
il B/52
Ui B/(17)
Il B/(32)
\ B/(8)
‘1 BT
\“ B/N
‘! B/N1
” B/N2
\‘ F/0
il F/1
|

F/2
\ F/3
F/N

0.151
0.229
0.097
0.155
0.101
0.014
0.044
0.119
0.14
0.117
0.044
0.104
0.237
0.17
0.217
0.142
0.161
0.196
0.142
0.154
0.104
0.202
0.244
0.127
0.171
0.194
0.179
0.149
0.182
0.117
0.194
0.133
0.149
0.142

0.152 T

0.251
0.104
0.167
0.107
0.148
0.011
0.209
0.259
0.102
0.148
0.223
0.05
0.223
0.136
0.147
0.06
0.234
0.137
0.167
0.302
0.209
0.209
0.147
0.137
0.148
0.014
0.259
0.197
0.102
0.227
0.232

0.286

0147 __—
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Markerovéni nékterych znakil je¢mene setého pomoci hordeinovych rs%gnfllnicn
gentl.
Scientia Agric. Bohem., 30, 1999: 186-207.

;llcliCkyCl?

Metodou aproximativniho stanoveni souhlasného vyskytu jednotlivych 9
ch znd

bloka signélnich hordeinovych gent a tiid exprese nékterych kvantitativii o
w & ¥ 5 o1 ¥lecht®
je¢mene byl v letech 1992 az 1995 hodnocen soubor 61 odrid a noveho lech
je¢mene setého, jarn{ a ozimé formy.

]85/207
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K manifestaci hordeinovych signdlnich gent
s s eni genu bylo pouzito vertikalni elektroforé:
7z sl'OUP/UCh Skrobového gelu. Alelické hordeinové bloky t())fl\ U“l\fl?‘f‘d‘t")m‘“}’
forettckyc‘h spekter podle publikovanych katalogt B aflaniiny @ elpko:
74vislost mezi vyskytem alel hordeinovy * gl
n ! ' : 2 ych gend a zvolenymi agr ickymi
znaky jecmene byla hodnocena Xz—tcslem. Tésnost zavislosti byl ‘} fgjﬂonmkyn?‘
e 4 sti byla vyjadfena koefici-
Na zakladé zjisténych hodnot koefici i
. : entu asociace mezi Cetnosti jed ivy
: mych 1 s notlivych alel-
h?rdejlnovych lokusi a tiidou exprese posuzovanych agronomicky iryzmmn}’/c‘l] 'lle]
ki byzz ,stanoveny pro pouZzity soubor odriid a novych 3lechténi je¢me YL'] {“E"
orientaéni markerovaci hodnoty. | Jeemene setcho
i grla;lgeqp(;%ob;}:/mi n}arkery vysoké hodnoty hmotnosti tisice semen jsou alely A23
= . Naproti tomu alely A32, B21 a B8 se jevi jako markery nizké
projevu tohoto znaku. ‘ fery nizeho
ly B47 a B17" se jevi jako m:
i' C]yesgky Obiﬂ? (1371 sitjwl Jjako markery vysokého podilu zrna nad sitem 2,5 mm
: sah extraktu v suSiné sladu markeruje ‘ fmec : :
Vyso B a je alela B47, z: co alele e
jevi jako marker nizkého obsahu v su$iné sladu satimeo el Bt se
4. Schopnost markerovat rezistenci k f 1 ;
a < adli travni rojevuji
B 2 o o otk padli 1/avmmu projevuji alely A12 a B(17).
R se jevi jako markery k nachylnosti k padli travnimu
. Alely A12, A-N, B(17), B52 a B-N1 projevuiji sc .
A Bplgjevujl schopnost markerovat rezistenci
i) a a markeruji nichylnost k této c ¢
B iy oroeviie ' ylnost k této chorobé.
jevuje tendenci markerovat vyssi délku rostli
B o e m y88i délku rostlin alela A-N.
e p zaly analogickou markerovaci schopnost A3, Al4, B3
7. Markerovani ozimosti, resp. j: ij
b OZiI;;;lIm;st},(Jmsp. idrovostl je problematické vzhledem k nizkému zas
i h odrid v pokusnych souborech. Alely Al4 ¢ e
byly zjistény u jarnich forem. YA A B B ne

JeCmen; elektroforéza; hordeiny; genetické markery
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