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The Czech University of Agriculture Prague prepares specialists not only in
agriculture, but its graduates can also be found in all branches of the Czech
economy.

The way they are able to adapt in different surroundings shows a good level

of their professional preparation and education at the Czech University of Ag- -

riculture Prague.

For an active student there are many possibilities to link up with the activities
and projects realized in forms of economic activities within the framework of
his studies. By doing this the students, graduates and teachers confront their
ideas and opinions with real cases. These initiatives are, of course, for them also
financially interesting.

This was the reason why the Czech University of Agriculture Prague founded
its consulting, trade and employment agency UNICO-AGRIC in which many eco-
nomic activities are realized. In order to be successful in realizing such task, our
agency cooperates with the first-class specialists at the University and with other
its employees. In this way our agency helps to solve different problems, prepares
studies, makes projects, etc. For example we made the study about cereals and their
influence on the food stuff chain, or a project of recultivation of open-cast mines
in the CR and so on. We also cooperate with growers’ unions.

UNICO-AGRIC is also responsible for the organizational side of different
congresses, symposia on international levels. The fact that our agency does an
excellent job is proved by many letters of thanks, e.g. from the office of the
Prime Minister of Norway — Mrs. Gro Bruntland (International ECO 92 Public
Forum — 350 participants), Ecumenical Conference in 1992 (1 200 participants),
Kali Colloguium in 1992 (200 participants), Episcopal Conference 93 (500 par-
ticipants). In 1995 we organize the European Conference of Cattlebreeders
(800 participants) and in 1996 the World Conference about the Plant Production
(500 participants).

The above-mentioned list of only the biggest conferences shows that we are
able to manage also very demanding tasks of an international level and supply
all necessary services including accommodation, board, technical services and
cultural programs etc.

The satisfaction of our customers is for us the first priority and we believe
that our work helps the good name of our University and finally the good name
of the Czech Republic.
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INTRODUCTION

The paper was aimed at verification of suitab%lity of mal'ker—gllid:jﬂrfGI{(g(;
and HMW glutenin (GLU) genes for monitoring the process ol dihap
winter wheat breeding. .

When electrophoretic separation of gliadin (GLD) and HI\;I}W glt:;retzl;l
(GLU) proteins of caryopsis endosperm is used, some economica y ‘m~pi ant
wheat properties, such as baking quality, can bc? marked and tfanfsgres]:c(r)_(‘ld
marked properties in hybrid progeny can be predlcteq. B)f means 01 ma}r] 0; ]
and Glu (HMW) it is also possible to select transgression individuals in homozy
(YO 0N 1: i
gotic condition. " i maikerGld HMW‘
from selection of
ality to selection

The paper was aimed at verification of suitabi?it ’
Glu genes in production of dihaploid lines Qf tqod wheat
barent genotypes and prediction of transgression in baking qu e
of transgression regeneration dihaploid lines in homozygotic cOndiion.
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MATERIAL AND METHODS

The trial was established in 1992 by induction of dihaploidy in hybrid By
generations by combination of FLORIDA x BUSSARD, FLORIDA x HANA,
FLORIDA x ILONA, FLORIDA x JANTAR 50 and FLORIDA x ST 950-89. I
1993 the trial continued with F1 generations by combinations HANA x SIRIA
and SAMANTA x APOLLO. The seed of Fl generation of the above
combinations was supplied by SELGEN — the Plant Breeding Station at
Stupice.

The protocol for production of haploids using anther cultures in Vitro
supplied by the Research Institute of Crop Production in Prague-Ruzyné wag
used to produce dihaploid lines. The medium C 17 with maltose of concen-
tration 120 g/l, 1.5 mg 2.4 D and 0.5 mg/l kinetin was used to induce andro-
genesis in vitro. 3 g/l gelrit was used as a stiffening agent. Recovered green
plants were vernalized and afterwards precultivated in the glasshouse and
planted in the field nursery garden. The cytology of ploidy grade was controlled
in recovered plants. Haploid plants found were colchicined. Electrophoretic

analysis of gliadins in columns of starch gel (SGE) after §a§ek, Syko-
rovad (1989) and electrophoresis of HMW glutenin subunits by the PAGE
method after Laemm1i (1970) were carried out to predict the baking
quality of parent forms of F1 hybrids and to select transgression DH lines.

The catalogues published (Sobko, Poperelja, 1986;: P ayne,
Lawrence, 1983) were used to detect allelic gliadin and glutenin blocks.

The scoring value of the baking prediction of GLD allelic blocks was
determined under authors’ own data (Saek et al., 1989).

To detect prediction point value of allelic zones or blocks of HMW GLU
zones the pieces of knowledge published (Payne et al., 1987; Lukow et
al., 1989; Hammer et al,, 1912) were applied.

Two spikes from each DH line of the A3 or A2 generations were sampled
for electrophoretic analysis of GLD and HMW GLU. Total 461 spikes of DH
lines of the A3 and A4 generations were analyzed. A concordance between
prediction of baking quality of DH lines of the A3 or A2 generations and
their baking quality alone, expressed by SDS sedimentation value, was de-
termined by correlation analysis and t-test of different means of sedimenta-
tion values of four grades of baking quality prediction, settled after summary
point values of GLD and HMW GLU of allelic blocks of different DH lines

of A3 and A2 generations. To diversify DH lines of the A4 or A3 generations,
field microtest of DH lines performance was established by seeding of
178 spike progenies at the Suchdol locality and 211 spike progenies at the
Stupice locality (0.80 m? each in one replication).
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MATERIAL AND METHODS

The trial was established in 1992 by induction of dihaploidy in hybrid pj
generations by combination of FLORIDA x BUSSARD, FLORIDA x HANA],
FLORIDA x ILONA, FLORIDA x JANTAR 50 and FLORIDA x ST 950-89. In
1993 the trial continued with F1 generations by combinations HANA x SIRIA
and SAMANTA x APOLLO. The seed of F1 generation of the above
combinations was supplied by SELGEN - the Plant Breeding Station at
Stupice.

The protocol for production of haploids using anther cultures in vitre
supplied by the Research Institute of Crop Production in Prague-Ruzyné wag
used to produce dihaploid lines. The medium C 17 with maltose of concen-
tration 120 g/l, 1.5 mg 2.4 D and 0.5 mg/l kinetin was used to induce andro-
genesis in vitro. 3 g/l gelrit was used as a stiffening agent. Recovered green
plants were vernalized and afterwards precultivated in the glasshouse and
planted in the field nursery garden. The cytology of ploidy grade was controlled
in recovered plants. Haploid plants found were colchicined. Electrophoretic

analysis of gliadins in columns of starch gel (SGE) after Safek, Syko-
rova (1989) and electrophoresis of HMW glutenin subunits by the PAGE
method after Laemm1i (1970) were carried out to predict the baking
quality of parent forms of F1 hybrids and to select transgression DH lines.

The catalogues published (Sobko, Poperelja, 1986; Payne,
Lawrence, 1983) were used to detect allelic gliadin and glutenin blocks.

The scoring value of the baking prediction of GLD allelic blocks was
determined under authors’ own data (Sagek et al., 1989).

To detect prediction point value of allelic zones or blocks of HMW GLU
zones the pieces of knowledge published (Payne et al., 1987; Lukow et
al., 1989; Hammer et al., 1912) were applied.

Two spikes from each DH line of the A3 or A2 generations were sampled
for electrophoretic analysis of GLD and HMW GLU. Total 461 spikes of DH
lines of the A3 and A4 generations were analyzed. A concordance between
prediction of baking quality of DH lines of the A3 or A2 generations and
their baking quality alone, expressed by SDS sedimentation value, was de-
termined by correlation analysis and t-test of different means of sedimenta-
tion values of four grades of baking quality prediction, settled after summary

point values of GLD and HMW GLU of allelic blocks of different DH lines
of A3 and A2 generations. To diversify DH lines of the A4 or A3 generations,
field microtest of DH lines performance was established by seeding of
178 spike progenies at the Suchdol locality and 211 spike progenies at the
Stupice locality (0.80 m* each in one replication).
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RESULTS AND DISCUSSION

The preliminary electrophoresis of GLD and HMW GLU markers of parent
forms (varieties, new selections) makes possible to acquire information on
potentially transgressive combinations in baking quality. In addition, it pro-
vides a sufficient information about genetic structure of these parent formg
as lines or populations of lines with eventually different genetic determinatiop
of the baking quality.

The main importance of the monitoring of DH line production consists i
diversification of achieved DH lines of the A3 and A2 generations and in
selection of homogenous and homozygotic DH lines of the baking or feeding
type. Theoretically assumed positive transgressions in point value of the
baking quality prediction by parent combinations are presented in Tab. I. In
the given case average predicted positive transgression was manifested in
prediction points in the value of about 3 prediction points what represents
a 12% relative increase in the baking quality. For preliminary determination
of concordance between prediction of baking quality via GLD and HMW
GLU electrophoresis and the baking quality of DH lines alone, expressed by
their sedimentation value, SDS sedimentation test of 84 DH lines of A3 or
A2 generations from the field nursery of 1993/1994 at the locality of the
Czech University of Agriculture in Prague-Suchdol. The concordance was
determined by calculation of correlation coefficient r between point value of
baking quality prediction of allelic blocks - markers of the baking quality and
sedimentation value. The achieved values of correlation coefficients for
N = 82 are presented in Tab. II. All achieved correlations between GLD and
HMW GLU markers and sum of GLD and HMW GLU markers (points) and
sedimentation value (ml) are highly significant, though the values of deter-
mination coefficients show lower dependence of variables

II. Correlation analysis — linear regression: y = a + bx. Dependence of prediction points on the
values of sedimentation test (ml)

Independent variable: sedimentation test (ml) L)
absolute regression correlation dc(crminﬁaliOﬂ
Dependent variable: member coefficient coefficient coefficient
a b r (%) rxr
GLD points (y,) 2.031 0.22 0.315" 9.92
GLU points (y,) 2.95 0.091 0.353"" 12.46
GLD + GLU points (y3) 5.022 0311 0.418" 17.47

** P =0.001

172 SCIENTIA AGRICULTURAE BOHEMICA, 26, 1995 (3): 169-176

g -

1 1 ~ ~F varinile ore S e I B
¢ of different means of sedimentation values of various grades 01. GLI >
T[j;h)mf GLU markers was used as an alternative method of evaluation of

e it y of marker-Gld and Glu (HMW) genes for prediction of z’lL
E ‘\/ of DH lines. Assessed DH lines were divided into four grades
Lo o quality H lines. As ‘ i i Lol Y
7 (o scoring prediction values of GLD and HMW GLU allelic
ACCOTC 0 SCOLACE ooy
;jlocks Larkers of the baking quality.

ics of grades are presented in Tabs. TII and IV. Tavfn. ‘{ srm.n‘s
of t-test. Grade with maximum point values of baifn”.;g L;!.'l;,dil):
GLD as well as HMW GLU of allelic blocks are L"‘;E:jtmxga_ue:;hcu
vimum sedimentation value in ml, significantly different from
ion values of remaining grades (Tab. V).

up the res
prediction
for thei

LD ! “GLU
(points) B _ (points) )

17-20.5

IV. Statistical parameters of select sets of DH lines

GLU
(points)

SDS
(ml)

(points)

cal |

F<ﬁ‘r_,
|

hmetical |

standard
deviation
t

arithmeti
deviation

Number

wl|

17.917

N SO . | ,.,,,-T’,,_,,,,% S
10.667| 1.679 | 6.042 | 0.204 1 16.708 | 1.594
’A_ﬁ} _ﬁ,_,f,,_. Lol A#,,, T8 SRR

7

- -
153 | 1.135 ().568¥23.2 1378

9

9.143 N 0.373 19.464| 1.906 |
\ l e Yin ]

10.321 % 1.663

SCIENTIA AGRICULTURAE BOHEMICA, 26, 1995 (3): 169-176 17:



V. Evaluation of differences in SDS test means (ml) of four groups of DH lines

DH line groups B G D j
27.288° 9.164 8.276
A v o 2.845 2.898
0.001""" 0.001 0.001
7.258 7.393
B 2132 2.756
0.001 0.001
4.646
C 2.947
0.001
D finié gtougs Prediction points

GLD GLU

A max. max.

B min. min.

€ mean mean

D min. max.

*  calculated r-test value
Y
. tabular -test value
alpha significance level

The results achieved from correlation analysis and t-test of grades show
the usability of electrophoretic analysis of gliadins and HMW glutenins as
a method of prediction and selection of DH lines of food type.
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Pomoci souboru 84 dihaploidnich (DH) linif generace A3 a A2 odvozenych ze
sedmi rodicovskych kombinaci F1 byla ov&fovana vhodnost signdlnich gliadinovych
(Gld) genti a genti podjednotek glutenind (Glu) s VHM pro monitorovénf procesu dihap-
loidnfho §lechténi pienice obecné pekafského sméru.

Pro produkci dihaploidnich linif byl pouZit protokol pro tvorbu haploidd pomoci
pra§nikovych kultur, vypracovany VURV v Praze-Ruzyni. K predikci pekafske ja-
kosti rodiovskych forem F1 hybridd a ziskanych DH linii generace A3, resp. A2,
vietné stanoveni jejich homogenity a homozygotnosti, byla uskutecnéna elektroforetickd
analyza gliadinG (GLD SCE podle autorl Sagek a Sykorovd, 1989) a glutenind
s VHM (GLU VHM PAGE podle autora Laemm 1i, 1970). Alelické bloky GLD a GLU
s VHM byly detekovdny podle publikovanych katalogh (Sobko, Popere lja,
1986; Payne, Lawrence, 1983). Bodovd hodnota predikce pekafské jakosti
GLD a GLU s VHM markert alelickych blokl byla stanovena podle vlastnich po-
znatkG (Sagek et al., 1989), nebo podle publikovanych vysledkd (Payne et al,
1987, Lukow etal, 1989; Hammer et al., 1992).

Pekuf’xkzi jakost 84 DH linii generace A3, resp. A2 byla stanovena pomoci SDS
S§c11111011&11611ﬂ1(> testu. Konkordance mezi sedimentaéni hodnotou a bodovou hodnotou pre-
dikce pekatské jakosti byla hodnocena korelatnim testem. Vechny ziskané korelacni vzta-
hy mezi sedimenta¢ni hodnotou (ml) a celkovou markerovaci hodnotou GLD, GLU
(}XEI\}M‘ G[.P + GI:U (VHM) markert jednotlivych DH linif byly vysoce vyznamné.

B -/“:.\’ 1\'()011&"18111.[1 determinace viak svédei o niZ$i zdvislosti.

(\"HII\‘;\O-'hy!»O j/uko alternativni metoda pouZito hodnoceni vhodnosti Gld a Glu
) signdlnich gen® pro monitorovdni diploidniho Slechténi penice obecné pot-
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sméru t-testu rozdilnych primérh sedimentacnich hodnot ¢ty soubord DH lini, slouge.
nych podle bodovych predikénich hodnot Gid a Glu (VHM) markert.

Ti{da s maximdlnimi bodovymi hodnotami predikce pekaiské jakosti se vVyznaco-
vala maximdlni hodnotou sedimentace, vyznamné se li§ic{ od sedimentacnich hodnot

ostatnich tiid.

Ziskané poznatky potvrzuji vhodnost signdlnich Gld a Glu (VHM) pro vybgr ro.
dicovskych forem a F1 hybridnich kombinaci, poskytujicich lepi pekafskou Jjakost,
a pro diverzifikaci DH linii pekafského a krmného sméru.

p3enice obecnd; dihaploidie; monitorovdni; signdlni geny; gliadiny; gluteniny s VHM
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