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SGE (Sasek, Cerny, 1983) and SDS PAGE (Laemm1i , 1970) methods
were used to determine electrophoretic composition of gliadins and HMW
glutenins of 100 regional varieties and old, deleted common wheat (T aestivum
L.) varieties of Czech-Moravian and Slovak regions. Allelic blocks of gliadin
and HMW glutenin zones served for determination of the genetic structure of
evaluated varieties and the occurrence of signal Gld and (HMW) Glu gene-

markers of breadmaking quality, frost-hardiness and resistance to rusts was set
out.
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tance to rusts

INTRODUCTION

In the last 50 years original regional varieties of common wheat were
substituted by bred varieties. The said change of varietal structure could
manifest in loss — erosion of some economically valuable genes of original
Tegional wheat varieties.

Genetic erosion became an impulse for keeping the gene pool of cultural
SPecies of plants in gene banks. The gene bank of the Research Institute for
CrOp Production (VURV) in Prague collects regional varieties of common
Wheat from the Czech-Moravian and Slovak regions.

The prerequisite for the use of the mentioned regional wheat varieties as
88Me resources is the characterization of their genetic structure and selection
O different component forming populations of regional varieties. Gliadin and
Elutenin genes have a capacity to marker not only linged some genes of traits

Properties important in terms of economy, but also the degree of poly-

::‘)l'lphism and heterozygosity of individual common wheat varieties (S a§ek
al, 1985),

Sqq
ENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3): 161-182



The study has been aimed at gliadin and glut}anin Polqurphlsm of (?rl%-“?il]
regional varieties of common wheat and sele'ctlc.m of gliadin or gluteni)n .m»fg
from regional varieties — populations. The gliadin and glutenin .lmes od tamcq
in homozygotic state are hence more availab_le target fpr .detectlon and use of
genes of properties important from economic point of view.

MATERIAL AND METHODS

100 regional varieties and old, deleted bred varieties of corr'xmonvwm?at
(T. aestivum L.) originating from Bohemia, Moravia and Slovakia regls{f;ed
since 1931 and kept since 1951 at the Research Institute for Crop Production
in Prague. o

The survey of evaluated varieties is in Tab. 1. Bulk seed samples of ilﬁdl-‘
vidual varieties 2 100 g for analysis were provided by the Gene Bank of
VURV Praha. . o

100 grains of each bulk sample were analyzed for electrophoretic stru;c{zm.e
of gliadins and 20 grains for electrophoretic structure of HMW glutenin
subunits. _ e

Electrophoresis of gliadins was conducted in starch gel (SGE) as publishe
in literature (Sasek, Cerny, 1983). o

Allelic gliadin blocks were selected from electrophoretic gliadin spectra
after the catalogue published (Sobko, Poperelja, 1986). - N

Electrophoretic HMW glutenin spectra were detected by 'modlfled ?;Em}e‘
dure of vertical discontinuous electrophoresis in polyacrylamide g.el unar? t 1ef
presence of sodium dodecyl sulphate (Laemm1i, 1970).. Allelic bloffs 0d
zones or individual allelic zones of HMW glutenin subunits were indicate
after the catalogue published (Payne et al., 1981).

RESULTS AND DISCUSSION

: : rm of
Results of electrophoretic analyses are presented in Tab. I in t}l_e iﬂigu(;l
collections of allelic gliadin blocks and HMW gliadin subunits of ind1v
evaluated varieties.

* . o in Ta II
Characteristics of individual gliadin and glutenin allelic blocks are m 1 ab

Polymorphism in electrophoretic structure of gliadins
. . . renous if
Most of evaluated varieties (60%) are the lines which are homogen

 oliad : -t This homog®
electrophoretic spectra of gliadin and HMW glutenin subunits. Thlbll ; pure
neity- markers a genetic structure of mentioned varieties (see Tab. 1) 4¢

)
¢ (3 161’18’
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homogenous and homozygotic lines in investigated signal protein genes, as
well as in markered loci of economically important properties.

The varieties Ceska presivka, Hanacka bélka or Rokycanska sametka can
serve as examples of such varieties.

The varieties Détenicka N 1827 and Podhorska b&loklasa with 10% or 5%
heterozygotic genotypes in one or more protein signal genes are potentially
heterogeneous. In their progeny the split of more protein lines can be ex-
pected.

The varieties Bild od Dukovan, Hodoninska universalni, Slovenska inten-
zivna and Vigla$ska osinata (i.e. 4% of the total number of 100 varieties
evaluated) are composed of one main gliadin line with a relative representa-
tion of about 90% and of one secondary gliadin line of about 10% frequency.

A total of 28% of the collection of varieties tested consists of two main
lines, i.e. 28% of the tested collection of varieties. The varieties Handcka
osinatd, Chrudimka and Mandelikova Ratbo¥skd Mara serve as an example
of these populations. Three-line varieties are represented in the collection
analyzed by five varieties — Boleslavski bélka, Dobrovicka ¢ervena 19, Ne-
bojska, Slovenskd 1784 and Zidlochovicka bezosinatd KM 12.

Maximal degree of gliadin polymorphism was found in the varieties Dre-
gerova B/22, Hoficka and Zora, consisting of four gliadin lines.

Polymorphism in electrophoretic structure of HMW glutenins

Polymorphism in the structure of storage proteins, gliadins above all,

found in 40% of evaluated varieties, marks their genetic structure as a mul-
tiline population. Efficient use of these populations as genetic resources re-
quires evidently separation of protein lines of which they are composed, and
their idependant propagation and evaluation.
HMW glutenin subunits generally compared with gliadins are marked by
Wer polymorphism in electrophoretic structure (Sasek et al., 1987;
erny et al.,, 1989, 1990b). Electrophoresis of HMW glutenin subunits
confirms this fact. Only four varieties of the evaluated collection of 100
Varieties manifested polymorphism in electrophoretic structure of HMW
glutenins: Dregerova B/22, Hofick4, Sem&icka hustoklasi and Viglasska Cer-
¥enoklasa, composed of two glutenin lines.

lo

Marking of breadmaking quality

The possibilities of

1 predicting the breadmaking quality of wheat using
&iadin allelic blocks w

ere evaluated by Sozinov, Poperelja (1979)

s «
CIENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3): 161182 163



165

S
ENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3): 161-182

3): 16]’182

(
(e

6
SCIENTIA AGRICULTURAE BOHEMICA, 27,199

e+ | e [ 1 T [ 1T ] o s S € z 001 v ©AIRq Byopuey | oz
a+ [ oz | o | ® K LN 1 v z S 001 v DS vror3a1q [ ¢
a+e [ 6t | 0 [ 1 z N 3 S 0 6 001 v val eroodaiq | 47
\ 1 I [/ T 1 [4 6 6 a
. 1 z () z I 0 i 6 o} 5
BAOIOSAJ
I+ | oot 0 8 I N @ I 0 1 6 dq i g &
TI+T | 6+L 0 I z z @ I 0 11 €L v
EN 0 g o
TI+T | 8+L 0 I z 1 8 I I 6 0S \4 ¢
TI+T | 6+ 0 I I N z 6 0 I 001 v 1edelq | g
m 4 S 01 q 7d eyArsaxd oz
01+S | 6+L .z I @ IN .z 6 0 I 06 v porroIqoq
BYUIAIR)
01+S | 6+L 0 D 1 € z 6 0 9 001 V| easog pyormoaqoq | 6
I I IN S 6 0 z o1 )
I IN N I 8 © 1 0z g %_wwwwmmm 81
T+ | 6+L 1 z I N £ 8 € S oL v ’
(8) (2] ST g 019 BpImotgeq | 1
01+S | 6+L z I (LN) IN 6 8 0 I SL v gl
OI+S | 6+L 0 9N I € © v 0 3 001 v Imevelq | o1 |
O1+S | 6+L 0 9N (D z (s v (0 6 001 v Ieuelq | ¢f
a a1 Vi as 49 V9 ar q1 VI-T | VI-T | ougjo
4 AjoeA jo oweu |
SOU0Z JO $9U0Z JO uoniodoxd| sury ‘voneusisaq | N
$Y201q O1fe[fe uIuAN}D $Y901q o1fe[e UIpEID % R
I qeL Jo uoyenuguoy
V| sl Nwpmera | w1\
- . 5 1 001 , e -
O A Y I LI N B [ | ommveneaa] o |
iy e I I ’ — T EYSNOA BUAAIIY a
o | N : 0 1 oot | v "~ ppowea |
I I ()] 4 6 - ~ = v eyarsaad B35 | 11
Z 6
1 @ IN . q BUUISOZAq
01+S | 6%L 3C S NM 5 epad gUoAId) o
; 0 6
€ 1 6 eped BUSAI) | 6
asg | o ;0 : . T 6 0 1 o1 | Vv : | 8
1 @ | N | . I v 11 d 9is3fe)
01+§ 6+L £ ? 1 () 6 il saofeD | L
I @ < 4 5o v 901 wsueng | 9
TIHC | 6t I z S €+ o1
0 0 1 1 4 1 q gsepjouoAIay | ¢
T1+T 4 ) Z 7 v pysueIdNg
© | ¢ ! g L itk o
I 1 1 q €Y)EeSnoA
01+s | 6%L ! e g ¥ gysavsorod | ¥
1 z 1 ! : 4 N
' 9 q eY[q Bysae[seod | €
T 1 1 g 45 % -
TI+T | 8L 0 ! ! 2 ot 9 | wroyngpoeng | ¢
o1 06 v
I 9N s L o Tiq pysteAred | 1
Ll - : M IN L 1 I 4 001 ¥ i
N ! 2
37 | 89 I ! 1-C | VI-1 | ouygjo £youeA Jo owreu |
i 49 V9 at dal v uontodoxd| aury woneuSisoq | N
arl Vi as n neust
at S2U0Z JO %
sauoz Jo sY001q dI[e[[e UIPEID .
$00[q dNe UIUAND = a10ydanos[o TIoY) PUE SIPILLA PaJEn[eAd JO AATNS T
b : Foyr—. sumuangd MINH Pue surper|3 Jo AInonns ouaIoy 1
$00[q TN (IO (MINH) Pue 1O $198 Aq .

164




=
4 T I £+ z 0T 9] -
I 0 0€ q vysfogan | 0g
0I+S | 6+L I IN I (n S 14 rs 6 0 v
TI+T | 6+L I z I 4 I ) 0 I 001 A4 ﬁma_wmmw:_\“ 6
cI+e ¢ 0s d BITW gysiogiel
1+2C | 6+L 0 I I z g I & 6 0S v eroxyopuryy | 87 |
TI+C 6+L 0 I I € 0 6 0 o1 001 V| BIULAIQ BYONQIT | Lp &
0T+S 6+L 0 I IN z I v € 6 001 v BUST | Op 3
0 ¢ 2 o epey | G D)
TI+e 8+L 0 m I (é 8 I (1 6 €8 v ©
M SN v g —_— ,01/,
0T+§ 8+9 0 1 1 4 6 I I 4 99 \4 PSR ~
TI+C 8+9 0 0IN I z 6 v 4 6 00T V| ©ISNOA BySUEQ[OY | ¢f &
1 € S I 0 0s d pleiseqoreoas M
(454 8+L oA @ I I T 12 (4 6 0S v wisuegrey | <7 w
! ¢ . ’ . 4 9010y BYSUB[AY | [¢ m
(4827 8+L < 4 I I L I 2 6 €8 A4 =
T+ | 6+ | 0 1 ™ | | s 1 0 6 o1 | v ey | ¥ 5
01+§ L 0 N I I . I 0 11 001 v | eapserd eypusey | 6 m
ait q1 VI as 49 V9 ait gl VI-T | VI'T | ourqjo . 5
JoLIBA JO oweu | |
SOUOZ JO SOUO0Z JO uonrodoxd| oury wogeudisoq | N HA
$300[q OTf3[[e UuAN[D $390[q Ol[a[[E UIPEID % Z
1 "qel jo uonenunuoD g
=
\
_ - xﬂl. = f = / 201 eHIRUISO @xu,.umwovﬂ momf

3):

| ury puq wENEEN |
) PuuIs0zoq

eIonse

BUUISOZ3q
2Ys1gpodsoH

TufgsIoAIUN
PySUIuOpoH

96 (
SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996

BYSUIUOPOH

BIRUISO BYOTURH

aur Jo £1ouEA JO Quieu
uonzodoxd| ourg ‘wonpusIsaq

%b

souoz Jo
$300[q OUR[IE WPEID

sauo0Z JO
$y00][q dHa[[E UILAINID

166

[ ‘e JO UOnENUNU0)




=N
¥ - £ LLL eYSU2A0] -
TI+T | 6+ I IN I 1 / I 0 T L9 A4 . ]
0I+S 6+L 1 I I [4 e 1 (n I 001 v 00T ¥JSULAQ[S | LL
Tl+T 8+L 0 9N € m S I 0 ) 00T v T BYSULA0IS | 9L
o £ - i eysnoA gysdeis | ¢
TIHT | 6+L I I I z z I 0 € SL \ o t
CI+e 6+L 0 N I € W 14 (4] 6 00T A4 OH eysdels | .
CI+e 0T 0 I I C 6 6 € ©) 0s q esepjoIsny £l Q
T+t 0T I (IN) I I 6 I 0 I 0 A4 BoRuIoy I
® - g ewIpnIyo 310910 | 7/ ,m
TI+T | 8+9 1 I I LN .z I 0 I 08 \/ . . D
el
BYSNOA =3
TIHT | 6+L I I I I 6 I 0 1 001 L . I ) 5
~N
01+¢$ 8+L 0 I 1 (4 é S € 14! 001 v 90T A19r8S | 0L 1
<
eyjawes ®)
T+ | 8L I 1 I 3 z ¥ ¢ 8 001 v ety | S
&)
euelojod s
CI+C 6+L 0 4 I T C 6 € 0 001 v eysuisopey 89 m
01+¢ 6+L *C 1 I T S 6 0 14! 001 V | euwlou gysuisopey | /9 m
01+¢S 6+L I C 1 ré 6 1 0 14 001 V | elorey gysuisopey | 99 _.U..
F ’ ! = : X ; - - BpRIOp BYSUISOpRY | ¢ m
0I+s | 6+L I I 1 z 6 1 0 v SL v peic g =
ar gl vl as g9 V9 ai g1 | VI | VI | oupgo 2
: Kja1reA Jo oweu
souoz Jo SOU0Z JO uonzodoxd| sury ‘uoneuSIsa ‘N =
$00[q SY3[[e UUAN[D $300[q S¥[[e UIpED % — =
1 'qeL jo woppnupuop G
=
eysuisopey \ ¥9 i
o [l pv] = IEE
TI+T | 8t ol ﬂ { e & EEE/ & // &
| z 6 | 99 vV | | 2
e y (=)}
T+ 07 ! 0 i 0S q pzafno 2
4 KUoAIa BYAISRId -
6 0 1 0s v ’ ™
T+ | 6¥L ! ¥ € 6 ¥ i o 5
1 701 ejassard =)
T+t 8+ 6 001 v eysudofoisod L W
(8) 0 g =)
TI+T L N 61 eyalsaxd it o)
€1 0 11 001 v pysidojosod %
TI+T 6+L B 1 d 1 eyarsaxd gc =
gysudooisod =
(6) 0 11 L8 v - Plor2q vﬂ.w
1 ESEPIOIR /
Bl % : 0 6 6 v gysioypod | - g
]
6+L z
TI+T = el ! gp1 eYoIAo[aRd | 9§ M
1 8 1 : i = ’ w0 | SS =
TI+T | 8L 0 N N = 2 v z 6 001 v o m
01+S | 6+L 0 I ! _ 7 . 0 I 001 v vy E%owo_o S 2
01+¢ 8+9 0 va 1 : ; : 0 T 001 v JOAIZ AAON €S
1 OA
g+9 0 N 0z 4 el z
o z 9 14 0 N o8 9 EYSIOAPOAON =
- 9 11
4 A s d uo s
TIHT | 6FL I 1 @ y [ @ | 1| ool v enn snid UON
o T @ | 1 | 1| _
01+S q aurf Jo KyoueA JO owreu ‘N
ar = uorodoid| aury ‘uoneudisod
SouoZ J % ®©
SAUOZ JO ST[e[[E uIpelD : b
$§00[q SN2 ULANID il 1 Qe JO UONERUNUOD




_ BIRUISO
CI+e 6+L 0 ¢ I C € 0 0 Il 001 \4 PIOIAOGO0TPIZ 001
_ - vieurso gufoqiqnf
TI+C 6+L 0 3 I I *C I 0 1 001 A4 BIOIAOYO0IPIZ 66
av10Y
TI+T 8+L 0 Z (D 4 N I 0 11 001 v PIOIAOYOOTPIZ 86
(4 I I I S 0 6 (114 o]
Tl Y ®ieuisozaq
I (4 S 04 q BIOIAOYI0[PIZ L6
01+§ 8+L 0 [4 I I *C I 0 (0] oy v
0 I I T I I 0 9 0t a
I I N 8 I (m 6 0T o)
I (4 6 0¢ d e Lo
01+§ 8+L 0 N I I .C 8 0 €l 0t v
01+§ 8+L I I (©) IN 4 1 €+C I 001 v eqe[Z | S6
0 4 4 q BsepyoIsny b6
TI+T 8+L 0 I I N ,C 14 € 6 SL \4 BYora0l0qz
[e1ouan)
T+t 6+L I I I (4 L 14 € (€1 001 v 129 BYOIA0I10q7 £6
(4544 8+9 0 IN I I L L €+C 14 00T v BASUBQUNRIA | T6
(N) 0 01 g | eeurso gsepjoisny -
01+§ 6+L 0 m I I S (on € 4! 06 A4 BSSRISIA
ar d1 A4t as q9 V9 at d1 VIt | VI auiy jo
uontodoxd ury fanmmeen
SaU0Z JO S2UOZ JO ! L ‘uonruSIso( N
$300[q OT[3[[e VN[O $00[q d1[A[[e UIpelD % §
1 'qeL jo uonenunuo>d
, ™ 1 ¢ | oot | V|
- N 1 C o |
+ 0 I L ¢ f
T+ | 819 T ! 68
i ¥ PsselBIA
N I : v
1 S
o = HHHI : ..I i ; -
* € 0S v
z 1 1 -
N lI » < q <ol
e H'I : ¢ e wenA | 8
11 <9 v .
IN 1 !
(4814 [£ <8
V8
TI+T €8 |
14T 78
BIE o1 q BUAIZUUL | o
TI+e 0 BYSUSAO[S
L 1 : 06 - 08
oIS
= (4 1 01
N m Z 09 v
I 4 L : 0 ,
+ aur| Jo K)a1reA Jo auieu v
i woniodoxd| aury N
at ’

$y001q dI[a[[e ULANID

SQUOZ JO
syoo[q d1R[[e UIPED

sauoz JO

%

‘uonjeudised

[ "qel Jo uonenunuod

Sc
IENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3): 161-182

) 82
\(,1/1
SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3)

170




-

. e
II. Characteristics of GLD allelic blocks and allelic blocks of HMW GLU subunits

Number of zones, their relative elec_troph*oretic mobility (REM)
and their degree of colouring intensity O |

23.0(4)-27.5(4)-61.0(5)
27.0(3)-30.0(1)-33.0(2)-36.5(1)-60.53)
27.0(3)-28.5(1)-31.5(2)-57.0(4)
59.5(4)-76.0(1)
55.5(2)-58.0(2)
23.0(3)-26.0(2)-27.5(4)-30.5(2)-32.0(2)-6 1.0(5)
27.5(2)-30.0(2)-32.5(4)-57.0(4)-60.03)
17.5(2)-23.0(3)-27.5(4)-77.5(2)
57.0(4)-78.003)
57.0(4)
24.0(2)-27.0(4)-27.5(3)-30.5(3)-33.5(3)-35.5(3)-57.04)
27.0(3)-28.5(1)-31.5(2)-59.5(4)
27.0(3)-28.5(1)-31.5(2)
23.0(3)-27.5(4)
61.0(5)
27.0(3)-30.0(1)-33.0(3)-36.5(3)-39.5()-57.0(4)
33.0(4)
31.5(4)
3 36.0(4)
143 33.0(4)-36.0(4)
243 31.5(4)-36.0(4)
N | 38.04)
! 36.0(4)-54.0(5)-76.5(3)-79.5(1)
2 35.5(3)-43.0(3)-45.0(3)-58.0(4)-72.0(1)-76.0(1)
3 30.5(1)-34.5(5)-37.5(3)-42.0(5)-45.0(1)-48.5(3)-62.5(3)-66.00)
4 33.5(3)-44.0(2)-54.0(5)-76.0(1)
5 27.5(2)-32.0(1)-42.0(3)-54.0(5)
7
8
9

GLD allelic block

33.0(3)—35.5(3)—43.0(3)—45.0(3)-58.0(4)-72.0(1)»76.0( 1)
27.5(2)-32.0(1)—37.5(2)—42.0(2)—46.0( 1)-49.5(5)

Continuation of Tab. II

27.5(2)-32.0(1)-37.5(2)-42.0(1)-46.0(3)-49.5(5)
10 42.0(3)-54.0(5)
13 27.5(2)-32.0(1)-54.03)
14 39.0(3)-43.0(3)-45.0(3)-58.0(4)-72.0(1)-76.0(1)
15 27.5(2)-32.0(1)-43.0(2)-54.0(5)
N 38.0(3)-42.5(3)-46.0(1)-49.5(5) —

172 SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996 3
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D | 13.5(2)-17.5(4)-21.0(3)-55.0(5)-61.5(2)
1" like 1 DI+ zone 62.0(5)
2 17.5(4)-21.0(4)-55.0(5)-61.5(2)
2" like 1 D2+ zone 62.0(5)
3 17.5(5)-21.0(4)-26.5(1)-38.0(1)-55.0(5)-62.0(3)
4 12.5(3)-16.5(3)-19.0(3)-23.5(4)-55.0(5)-6 1.5(2)
5 12.5(3)-16.5(3)-19.0(3)-23.5(3)-26.5(1)-38.0(1)-55.0(5)-61.5(2)
5" like 1 D5+ zone 62.0(5)
6 17.5(4)-21.0(4)-23.0(3)-55.0(5)-61.5(2)
7 12.5(3)-16.5(3)-19.0)3)-28.5(3)-55.0(5)-61.5(2)
8 13.5(2)-17.5(4)-21.0(3)-23.0(3)-55.0(5)-61.5(2)
9 13.5(2)-17.5(4)-21.0(3)-26.5(1)-38.0(1)-55.0(5)-62.0(4)
10 12.5(3)-16.5(3)-18.0(1)-23.5(4)-55.0(5)-61.5(2)
NI 12.5(4)-16.5(3)-21.0(1)-55.0(5)-61.5(2)
N2 | D2*
6A 1 76.5(1)-81.5(2)-85.0(2)-88.5(2)
1)) 81.5(2)-85.5(4)-88.5(2)
2 81.5(2)-85.0(5)-88.5(2)
3 76.5(2)-81.5(1)-87.0(3)-91.0(4)-96.0(3)
N 76.5(1)-86.0(3)-88.5(2)-91.0(4)-96.0(3)
N1 72.5(4)-76.5(1)-86.0(3)-91.0(4)-96.0(3)
N2 76.5(1)-86.0(3)-91.0(4)-96.0(3)
N6 76.5(2)-79.0(4)-81.0(1)-87.0(3)-91.0)4)-96.0(3)
N7 76.5(2)-81.0(1)-87.0(3)-91.0(4)
6B 1 56.5(1)-69.0(5)-70.5(2)-73.5(3)
2 66.5(4)-72.0(4)
3 58.0(1)-66.0(1)-69.5(2)-70.5(1)-73.5(3)
NI 66.5(3)-74.5(4)
N2 56.5(1)-69.0(5)-73.5(3)-90.5(2)
N3 71(4)
NS 66.5(3)-71.0(4)-74.5(3)
N6 69(5)
N7 66.5(3)-71.0(4)-74.5(3)-89.0(2)
B N3 66.5(3)-71.0(4)-90.5(2)
SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996 (3): 161-182 173



| H Continuation of Tab. Il

Point values of breadmaking quality prediction of allelic blocks of glutenis
. = ere taken over from the literature (Payne etal., 1987, 1988a,b: Lukow
il Number of zones, their relative elec'tropzk)lgretlc mobility (REM) T :; al., 1989; Hammer et al., 1992)
I ic block ; f colouring intensity o 3 i o : )
\\\ GLD allelic bloc and their degree;; OC(Z;:;I(I)%%)-SS Y Cerny et al. (1992a, b) and SaSek et al. (1994) checked the point
I 6D 1 63:5(3)-68.0(4)-74. .0(3)-85. 50 values of breadmaking quality prediction of gliadin and glutenin allelic
I ) 63.5(3)-68.0(4)-74.0(4)-82.0(2)-85.0(2)-90.>C ks by correlation test
| 78.0(4)-82.0(3)-85.0(2)-87.5(4) locks by :
1l 8 63.5(5)-68.0(4)-74.0(4)-78.0(4) Validation of point value of breadmaking quality prediction of different
| 4)-75.0(4)-82.0(3)-85.0(2)-90.5(3) : point '& quality pred
“\‘ N 63.5(4)-68.5(4)-75. o allelic blocks of gliadins and HMW glutenins are present in Tab. III.
‘\\ NI 68.0(4)-73.5(3)-82.5(2)-8 .;)(2 i Based on point values of breadmaking quality prediction, a collection of
“\‘ N6 68.5(4)-73.5(4)-82.0(3)-85.0(2)- 's , varieties evaluated can be classified into several groups. Gliadin allelic block
| \“ N10 68.5(4)-73.5(4)-8240(3)-85.0(42)—90‘.( ) sy 1B1 — marker of high breadmaking quality was found in 53 varieties, i.e. in
| ‘M“ T Number of zones, th"’if rel.mw;féﬁg{;??*o retic mopHR 53% of analyzed varieties and in 61 gliadin lines resp., of the total number
| ‘H‘ GLU alielic bloc and their degree of colouring 151 lines separated by electrophoresis from 53 varieties evaluated, i.e. in 40%
Ll 1A 1 75(4) of gliadin lines obtained. This proportion of varieties or gliadin lines bearing
| H 92’ 85.5(3) allele Gld 1B1 is markedly higher than is the representation of this allele in
| H‘ B 748 100(5)-113(3) the present assortment of certified wheat varieties (Sasek, Cerny, 1983;
L 749 100(5)-116(2) Cerny et al., 1994).
“‘} ‘\\ I 6+8 95(3)-113(3) Another allelic gliadin block 1B4, marking higher breadmaking quality,
| ‘\‘\“ 7 100(5) was found in 23 varieties (23%) and 26 gliadin lines (17%), respectively.
““ ‘ ‘\ \ 7418 153(4)-164(3) The frequency of this marker of higher adaptability and agronomic value
w“\ | ‘\ “ 13419 102(4)-105(3) is lower compared with present common wheat varieties of the Central Euro-
“‘\ Il (4415 103(4)-106(3) pean region (Safek, Cerny, 1995; Cerny etal, 1994; Sasek et al.,
I 20 103(4) 1994, 1995).
“\‘ “ 51 96(3) . The present occurrence of glutenin markers of higher breadmaking quality,
| “‘ 1134 Le. allelic blocks 1A1 or 1A*, 1B7+8 or 1B17+18 and 1D5+10 was found
I ‘ 22 34 : . - « 5 2 -
il \ ) in the varieties BuCianska Cervenoklasa, Cervena perla and Zlatka. A favour-
I N, NI non-determined - A ; ’ )
b \ : 85(d).124(4) able composition of glutenin markers of better breadmaking quality 1A1 or
il “ 1D 2+12 1;)2 S odR] , 1A2* or 1A0, 1B7+9, and 1B7+8 and 1D5+10, respectively, was manifested
I iaki - in 21 varieties (21%).
R AR 3412 86(4)-124(4) o . . . . )
I H : 6.5(4)-124(4) Combination of gliadin and glutenin markers of high breadmaking quality
R 4+12 - - conditioned by additive interaction corresponding to gliadin and glutenin
il “\ 5410 88(5)-120(4)
I ‘ . .
‘1‘ ‘\‘\ “‘ * _ | — minimal colouring, 5 — maximal colouring

genes (Sasek et al., 1989) was manifested in the varieties Buianska er-
Venoklasa, Zlatka, and in the varieties Kogitska, Rado$inska Dorada, Ra-
q0§inska Karola, Slovenska 200, Vigla$ska, Viglasskd dervenoklasa, resp., in
il | h}'lles C and D of the variety Zora and in the line A of the variety Zidlo-
il o o iy “hovicka bezosinata KM 12.
I \: and Sozinov (1985). Point valuesvof predlfnolr;;gf)breadmakmé . By crossing of evaluated varieties or their protein lines, respectively, pro-
‘\\ Il were set out using sister lines by Sasgk et al, (, { senes of HMW Vided solely with gliadin or solely glutenin markers of better breadmaking
| Prediction of breadmaking quality of wheat using &;gnzll\/[%) raah B al. Qality, hybrid lines with transgression in point value of breadmaking quality
‘\ \\‘ glutenins were investigated by Payne et al. (1979), Prediction can be obtained (Sagek et al., 1989: Cerny etal, 1991). An
\‘\ | /1982) and Payne (1983).
I \
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ic block inuation of Tab. III
i i icti heat of GLD and HMW GLU allelic blocks Continua
Il 111, Point valus of breadmaking sality pedor i : : icti Locus Allele Point value of breadmaking quality prediction
il lel Point value of breadmaking quality predxcnowj 0 g quality p
il Locus Allele o 4 3
| Gliadin allelic blocks" x ~ p 25
I 1 i
| I-1A : b 6 15
“\ 3 2 7 2
“‘\ s 4 8 0.5
I - 9 1.5
I 5 10 )
| 4 0.5
[ ‘\“ 7 5 N 0
i 05 N3 L5
IR B 2 6A 1 I
\ 9
Il 5 2 2
I 1o 3 58
|| 2
| 12 NI 3
i 13 : N2 3
[ R
i 3
{ “ -
L 14 i 6B I LS
| I 15 5
|| - % 2 35
‘ H ‘ 16 . 3 L5
I 0 N
i . ©)
L 3 N2 3.5
L NIQ2) ” NS 3
\ H | 2-1A 0 i N8 3
L | ! 6D 1 1.5
| \ ; 0 o
i 2 - 2 3
(AR 3 ] 3 2.5
il H 1B I : 4 2.5
N 5 45 5
\ I 0 5 1
A 3 6 l
il I 5.5
L ¢ 7 I
I | 5
“‘ \‘ ‘ : 8 I
I g 9 V)
A NI L5
il “\ - (&)
A 5 o N(2) 15
I \“ 15 5 N4 2.5
i
I ““ ‘ 1D ! | N6 1
L | > : ] - . N7 2.5
‘ ==
I | 3
|
Il |
I I
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Continuation of Tab. III

Locus Allele

1 Point value of breadmaking quality predictionj

2)

Allelic blocks of HMW glutenins

1A

1
3
3
1
1
3
2
3
1
3
1
2
2
1
4

Explanations: D after Sagek etal. (1989), 2 after Payne etal (1988a, b), Lukow et al.
(1989), Hammer et al. (1992)

evaluated collection of regional and old bred varieties of common wheat can
be used in this way. ,

Evaluated varieties or their lines bearing gliadin and glutenin genes -~
markers of high or higher breadmaking quality can be used in breeding
programmes of wheat varieties.

Frost-hardiness marking

Some gliadin genes, present in chromosomes 1A, 1D and 6D mark frost-
_hardiness (Sa$ek et al., 1984; Cerny etal., 1990a). ‘

The presence of both main markers of frost-hardiness, 1.e. allelic gil‘ddlﬂ
blocks 1D5 and 6A3, were found solely in the variety Diana II and in the
line B of the variety Kelcanska Secalo Bastard.

19 varieties in total are provided with one main marker of frost-hardiness:
what means 19% of evaluated varieties.

The said varieties or their gliadin lines bearing frost-hardiness markers ar¢
genetic resources of frost-hardiness.
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e _d

Secondary gliadin markers of frost-hardiness, i.e. genes GId 1A1, GId 1A2

and Gld 6D2, mark less efficient i
; genes of frost- > indivi
dually or totally in 37% of varieties evaluate:i(.)S REIUIGE, semmmal st

Marking of resistance to stem rust of grass

Gliadin or secalin allelic block Gld 1 i i
thevgene of resistance to stem rust of ;rzsr;uggltr?; (S)l(z)(;an“(?n 11}/918B 'bearmg
to§, 1991). Evalugted varieties do not involve in their e:lectroV ixo t'5’ 113 din
spectrum the mentioned marker GLD 1B3. Regional varietiespan:ie v l'a('jm
part qf fl.rst bred varieties are older than introduction of tr _Prevallmg
in varieties of common wheat. e TR

Cerny et al. (1995) have stated by approximate method the correlati
dependence among the genes for stem rust resistance and the si nrrlecatlon
Gld 1A15, Qld 1A3, Gld 1D5, corresponding to gliadin allelicgbil T(em?s
electrophor.euc spectrum of 18 evaluated varieties. The said authors e
to correlation between resistance to leaf rust of wheat and g mterred‘
blocks GLD ID1 and GLD 6A2. These blocks were found in e(l)ecgtlirrel?ce (')t
spectrum of 63 evaluated varieties in total. Similarly, the capacit OF;" Oliet?c‘

gliadin blocks GLD 1B4 and GLD 1D9 to mark resis,tance t([)) yellyo;)v r?lsflé?

cereals was manifested. These bl
. ocks : .
varieties. were recorded in spectrum of total 34

New, till now not defined alleles of gliadin signal genes

Wei: ;\;arisalizi ct(?{}ection of regional and primary breeding varieties there
, till now not registered or rare alleles of gliadin si
In the locus GIDI1-1A these o hd TN
. are alleles 1-1A11, 1-1AN and 1-1AN
, - 1
in the locus Gld 2-1A - allele 2-1AN. In the locus Gld 1B a new allel =
and rare 1B10 appeared. e
I »
mannifgsxfe(ljogus Gld 1D, till not unknown alleles were identified. They are
L by Fhe change corr‘esponding to registered allelic blocks, particu-
. 11%/51551g(rjnng the zone with REM 62.0 (5). These are alleles Gld 1D2*
b and Gld 1D7*. Allele 1D2* is identical with the allele Gld lNé
o, at previously described (Sasek et al., 1995).
e bll'(?:kneglfdleles were found in the locus Gld 6A. These alleles manifest
b :11 Dd6AI\E, GLD 6ANG6 and GLD 6A7. Evaluated collection of
e owed to find new alleles of the locus Gld 6B, i.e. the followin
Finéll Nfl 6BN1, 6BN2, 6BN3, 6BN5, 6BN6, 6BN7 and 6BNS. 4
Varietiesy[; the locgs Gld 6D was manifested in the evaluated collection of
y new, till now not recorded, alleles 6DN, 6DN6 and 6DN10
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The prerequisite for the use of new alleles of signal gliadin genes in
breeding programmes of common wheat is testing and quantification of
marker values of these alleles.

With reference to lower variance of genes identifying HMW glutenin
subunits, only a new allele Glu 1D2+N and rarer allele Glu 1B22 were found
by electrophoresis of these glutenins.

The study has been conducted on the basis of grant project GA CR No.
506/94/1786 ,,Detection of eroded genes of economically important properties of
common wheat using signal gliadin genes of original regional wheat varieties.
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Vyzkumny dstav rostlinné vyroby, Praha-Ruzyng, Ceska republika):

Analyza genetické struktury krajovych odriid pSenice obecné pomoci signalnich
gliadinovych a gluteninovych gent.

Scientia Agric. Bohem., 27, 1996 (3): 161-182.

Pomoci signdlnich gend, determinujicich gliadiny a podjednotky glutening
s VMH, byla sledovéna genetick4 struktura 100 krajovych odrid a starych restringo-
vanych odrid p3enice obecné (T. aestivum L.) Eeskomoravského a slovenského regi-
onu. Soucasné byly u téchto odrid detekovany bilkovinné markery pekafské jakosti,
mrazuvzdornosti a odolnosti ke rzim.

Ke stanoveni elektroforetické skladby gliadinti bylo pouZito postupu SGE podle
autori SaSek a Cerny (1983). Alelické gliadinové bloky byly vyclen&ny podle
autord Sobko a Poperelja (1986). K separaci glutenind s VMH bylo pouZito
postupu SDS PAGE podle autora Laemm1i (1970). Alelické bloky z6n glutenint
s VMH byly zji§tovany podle autord Payne et al. (1981)

Celkem 40 % hodnocenych odrid ptedstavuje populace polymorfni ve skladbé
gliadind a glutenint s VMH, sklddajicich se ze dvou az &tyf bilkovinnych linii. Ugel-
né vyuZiti téchto populaci jako genetickych zdroji vyZaduje vy&lenéni a samostatné
mnoZeni a hodnoceni zji§ténych bilkovinnych linii.

V hodnoceném souboru odriid byly zjidtény gliadinové a gluteninové linie, vyba-
vené signdlnimi geny — markery vyS3i pekai'ské jakosti, mrazuvzdornosti a odolnosti
ke rzi travni, ke rzi pSeni¢né a ke rzi Zluté.

pSenice obecnd; krajové odridy; elektroforéza; gliadiny; gluteniny s VMH; signalni
geny; geneticka struktura; pekafska jakost; mrazuvzdornost; odolnost ke rzim

Contact Address:

Prof. Ing. Jitfi Cerny, CSc., Ceskd zem&d&lskd univerzita, Agronomicka fakulta:
165 21 Praha 6-Suchdol, Ceska republika, tel.: 02/338 25 54, fax: 02/338 28 01
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