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EVALUATION OF RESISTANCE TO BYDV WITH
THE USE OF PCR MARKER LINKED TO Yd2 GENE
IN COMPARISON WITH THE RESULTS OF FIELD
INFECTION TESTS IN SPRING BARLEY'

HODNOCENI ODOLNOSTI K BYDV POMOCI PCR MARKERU
SPOJENEHO S GENEM Yd2 VE SROVNANI S VYSLEDKY POLNICH
TESTU U JARNIHO JECMENE

J. Ovesn4, V. Sip, J. Vacke, L. Kudera

Research Institute of Crop Production, Prague-Ruzyné, Czech Republic

ABSTRACT: To determine the suitability of recently derived PCR diagnostic marker (YLM) for application in marker-assisted
breeding of BYDV-resistant spring barley lines, the selected spring barley cultivars that differ in response to the infection
with BYDV in field trials and F3 lines of the Atlas 68/Jaspis cross segregating for Yd2 gene were used for analyses. With
this marker the presence of Yd2 gene was detected in the resistant cultivars Atlas 68, Brea’S/Ben and the CIMMYT line Giza
121/Pue. Yd2 signal was not detected in the moderately resistant Czech cultivars Malvaz and Atribut and the five examined
susceptible cultivars. Analyses of F3 plants of the Atlas 68/Jaspis cross revealed that this codominant PCR diagnostic marker,
able to distinguish homozygous and heterozygous condition, may be a valuable tool for identification of resistant materials
also on individual plant basis, which is difficult in field infection tests, highly influenced by environmental factors and other
genes that affect plant development and appearance. Besides this, diagnosis by YLM marker was found in comparison with
field tests less costly and time consuming.

Keywords: spring barley; resistance to BYDV; selection for gene Yd2; YLM diagnostic marker; field infection tests

ABSTRAKT: Ovéfovali jsme moZnost Siroké aplikace neddvno odvozeného PCR markeru YLM pro $lechténi jarniho je¢mene na
odolnost k BYDV (8lecht&ni pomoci markert). PouZili jsme odriidy jarniho je¢mene, které byly testovany v polnich experi-
mentech a byl uréen stupeii jejich odolnosti/nachylnosti k BYDV, a F3 linie kiiZence Atlas 68 (Yd2)/Jaspis segregujiciho
v genu Yd2. Pomoci markeru byl gen potvrzen v odridach Atlas 68, Brea’S/Ben a u linie CIMMYT Giza 121/Pue. Gen nebyl
detekovén u stfedné odolnych odriid Atribut a Malvaz a u péti testovanych nachylnych odriid. Analyza F3 rostlin kfiZence
Atlas 68/Jaspis prokazala, Ze tento kodominantni marker, schopny rozli$ovat heterozygotni a homozygotni sestavu genti, miiZe
byt i¢innym néstrojem pro rozliSovani genetické vybavy jednotlivych rostlin, coZ je v polnich infek&nich testech, ovlivnénych
Casto faktory prostfedi, obtizné. Mimoto je diagnostika pomoci PCR markeru ve srovnani s polnimi testy levn&jsi a &asové
méné naroéna.

Klicova slova: jarni jemen; odolnost k BYDV; selekce genotypu Yd2; diagnosticky marker YLM; polni infek&ni testy

INTRODUCTION

Barley yellow dwarf virus (BYDV), which belongs
to a luteovirus group (RNA single stranded virus), is
known to cause serious losses in the yield of barley in
many parts of the world. The use of germplasm resistant
to BYDV is generally regarded as the most effective
means of controlling damage caused by this pathogen.
In barley, the Yd2 gene of several Ethiopian accessions
is the only effective BYDV resistance gene to have

been identified and used in breeding. The presence of
Yd2 gene has been detected in several spring and win-
ter barley cultivars (Burnett et al., 1995) which have
unfortunately rather poor malting quality and possess
many other negative characters (Comeau, Jedlinski,
1990). Combining major gene Yd2 and minor genes,
detected in Czech moderately resistant spring barley
cultivars Malvaz and Atribut (Sip et al., 1997), appears
to be the most prospective way to reach success in
breeding barley for BYDV resistance.

* This work was supported by the Grant Agency of the Czech Republic (Grant No. 521/97/0749).
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Evaluation of cultivar response to BYDV infection
in glasshouse or field tests, which are costly, time con-
suming and depend also on environmental conditions,
was until recently the only possibility how to determine
BYDV resistance. In 1996, Collins et al. detected that
Yd2 gene is located on the long arm of chromosome
3H near the centromere and found that Yd2 perfectly
cosegregated with the RFLP loci Xwg889 and Xyip.
Paltridge et al. (1998) developed a codominant PCR
diagnostic marker (YLM), converted from AFLP
marker, which was obtained using two thousand double
haploid lines of Proctor x Shannon cross and was veri-
fied on several other cultivars.

The main purpose of the presented study was to verify
the possibility of the use of PCR diagnostic marker YLM
in breeding spring barley for resistance to BYDV.

MATERIAL AND METHODS

Spring barley cultivars Atlas 68, Brea’s/ Ben, Giza
121/Pue (resistant to BYDV), Malvaz, Atribut (moder-
ately resistant to BYDV), Jaspis, Akcent, Amulet, No-
vum, Rubin (susceptible to BYDV) and 120 F3 plants
from the Atlas 68 (Yd2 gene)/Jaspis cross were used
for analysis.

Field tests: Reactions to the infection with BYDV
were studied in field trials, in which cultivars were
grown on two row plots 1m long with three replicates
(Vacke et al., 1997). With the aim to select resistant
(likely to carry Yd2 gene) and susceptible plants in the
cross Atlas 68/Jaspis, appr. 2200 F2 plants were grown
at a single (8 x 20 cm) spacing. Infection with PAV
isolate of BYDV was carried out at the beginning of
tillering by means of Rhopalosiphum padi L. aphids
from greenhouse rearings. Symptoms of infection were
evaluated visually at the stage of full flowering using
0-9 scale (0 — without symptoms), developed by Schal-
ler and Qualset (1980).

DNA samples: To prepare DNA samples, leaves from
20 plants were pooled together in the case of cultivars.
One leaf per one F3 plant was used for DNA isolation
in the cross Atlas 68/ Jaspis. DNA was isolated using
a method described by Saghai-Maroof et al. (1994) from
the leaves of 14 days old plants. DNA concentration
was estimated and standardized against the known con-
centration of lambda/HindIII DNA on 0.8% agarose gel.

Yd2 - PCR diagnostic test: AFLP derived PCR
primers (Paltridge et al., 1998) were used at YLM lo-
cus, tightly linked with the gene Yd2, for the identifi-
cation of the presence of dominant/recessive alleles of
this gene. Reaction mixture consisted of 0.63 uM each
primer, 1.5 Mg Cl,, 0.2 mM each dNTP, 1 x Taq po-
lymerase activity buffer and 1 U of Gold Star Taqg DNA
polymerase (both Perkin-Elmer). Reactions were per-
formed in 25u1 volume and thermal cycling comprised
10 min enzyme activation at 96 °C followed by 40 cycles
of 30 s at 94 °C, 30 s 58, 1 min at 74 °C in PTC-100 TM
thermal cycler (MJ Research Inc. USA). Electro-
phoretic analysis of PCR product was performed either in
3% agarose (high resolution agarose, Sigma) or in 8%
polyacrylamide gel. Ethidium bromide (agarose gel) or
silver staining (PAGE) were used to visualize the frag-
ments.

RESULTS AND DISCUSSION

As shown in Table I, with the use of YLM diagnos-
tic marker the presence of Yd2 gene was detected in
the spring barley cultivars Atlas 68 and Brea’s/Ben,
known as Yd2 gene carriers (Schaller, Chim, 1969; Sip
et al., 1997), and also in the CIMMYT line Giza
121/Pue. All these cultivars showed a high resistance
level in field tests. Average visual symptom score (VS)
from three year experiments (1995-1997) was 3.6 for the
cultivar Atlas 68, 2.8 for Brea’s Ben and 2.6 for the line
Giza 121/Pue. Yd2 associated signal was not detected

I. Results of testing the presence of Yd2 gene by YLM diagnostic marker in the spring barley cultivars

Cuifivar Bﬁl‘g\s/iﬁr::;;?:n::‘ Ao‘:lg_g; ;:::I: Definition of genotype by YLM marker
Yd2/Yd2 Yd2/- /-

Atlas 68 R 3.6 +

Brea’S/Ben R 28 +

Giza 121/Pue R 2.6 +

Malvaz MR 5.1 +

Atribut MR 52 +

Jaspis \A 8.5 +

Akcent Vs 79 +

Amulet S 7.3 +

Novum \'S 8.6 +

Rubin Vs 8.7 +

VS - visual symptom score

38

- resistant, MR — moderately resistant, S — susceptible, VS — very susceptible

CZECH J. GENET. PLANT BREED., 35, 1999: 3741



in the Czech moderately resistant cultivars Malvaz
(VS: 5.1) and Atribut (VS: 5.2), which is in accordance
with the results of genetic analyses, showing that dif-
ferent, minor genes are responsible for BYDV resis-
tance in these two cultivars (Sip et al., 1997). The exam-
ined Czech susceptible or very susceptible cultivars

1. Differences in the response to BYDV infection between Yd2 (331,
333) and non-Yd2 (332) spring barley F3 lines of the Atlas 68/Jaspis
Cross

Jaspis, Akcent, Amulet, Novum and Rubin have not
displayed the Yd2 allele, cither.

It was evident from both analyses at a molecular
level and genetic analyses in F3 hybrid generation that
the plant population of the Atlas 68/Jaspis cross segre-
gated for the major gene Yd2 (Fig. 1 and 2). From the
total number of 120 F3 plants analysed with the use of
PCR diagnostic marker, 65 originated from F2 plants
that were classified in the 1997 field infection trials as
resistant and likely to be Yd2/Yd2 genotypes. Resis-
tance level of the parental variety Atlas 68 in the ycar
of F2 population testing (1997) (VS: 3.2) was decisive
for the choice of this material. The remaining 55 plants
came from very susceptible F2 plants. Reaction to BYDV
infection of the very susceptible parent Jaspis (VS: 8.3)
was decisive for their choice in this case. With the use
of PCR marker 61 out of 65 plants from the first (re-
sistant) group were classified as carrying Yd2-allele;
51 plants (78%) were found to be Yd2/Yd2 genotypes
and 10 plants were classified as heterozygotes (Table II).

It is generally known that allelic condition (homozy-
gous/heterozygous) cannot be determined in field in-
fection tests on individual plant basis with a high accu-
racy. The determination of variability in relative virus
content, as assessed by ELISA, cannot be reckoned as
a valuable method, either, because a wide variation in
virus content is reported not only between different
leaves in the same plant, but also between leaves in the
same position on different plants in a cultivar (Pereira,
Lister, 1989), and particularly in a hybrid line showing
homogencous symptom reactions (Sip et al., 1997).
Among 20 lines of the Atlas 68/Jaspis cross classified
in F3 as nonsegregating for Yd2 gene, 3 lines (15%)
appeared to segregate for this gene in generation F4. It
is also necessary to mention that conclusions obtained

2. PCR signals of different F3 indi-
viduals of the Atlas 68/Jaspis cross,
segregating for BYDV resistance gene
Yd2. separated on non denaturing
PAGE: L = 1kb DNA ladder - Boehrin-
ger-Manheim, R = resistant Yd2/Yd2
plants (90 pb long product), H = he-
terozygotes Yd2/-, S = susceptible /-
(non-Yd2) plants (101pb long product)

101 pb

II. Results of testing the presence of Yd2 gene by YLM diagnostic marker in F3 plants of the Atlas 68/Jaspis cross

Number of examined

Definition of F3 genotype by YLM marker — number of cases

Group of F2 plants i

F3 plants Yd2/Yd2 Yd2/- =
Resistant 65 51 10 4
Susceptible 55 5 - 50

CZECH J. GENET. PLANT BREED., 35, 1999: 37-41
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from the examination of F3/F4 lines on two plots are
undoubtedly more accurate than conclusions from indi-
vidual F2 plants (Singh et al., 1993). The probability
of misclassification due to the absence of infection with
BYDV is very low. As reported in the cross Malvaz/Ak-
cent (Sip et al., 1997), the presence of BYDV was
detected by ELISA test in all the 157 examined plants.
It is, therefore, highly probable that plants determined
by PCR marker as heterozygotes or non-Yd2 materials
were derived from heterozygous F2 plants.

In the second “‘susceptible group, including 55 plants,
50 plants (91 %) were classified by PCR marker as
non-Yd2 materials but remaining 5 plants showed the
presence of Yd2 gene in homozygous condition (Table II).
The plants differently classified by these two methods
could be either Yd2/- F2 individuals or individuals that
showed stunting and yellowing of leaves due to envi-
ronmental stresses or adverse effects of certain genes
and could be selected as plants very susceptible to
BYDV.

To make general conclusions about the effectiveness
of molecular breeding for the BYDYV resistance gene
Yd2, results from many years, comparable with results
of selection for resistance in field infection trials, are
needed. However, as documented by Paltridge et al.
(1998), molecular markering of this gene presence un-
doubtedly enables more accurate selection. It is possi-
ble to detect the presence of Yd2 in homozygous/het-
erozygous state in any plant developmental stage using
isolated DNA or a part of the leaf or half of the kernel
as a direct template (Martynkova et al., 1997; Paltridge
et al., 1998). In the examined spring barley cultivars
the presence or absence of this gene detected via YLM
marker corresponded in all cases with the data pre-
sented in literature and results of genetic analyses. The
determination of Yd2 gene presence in homozygous
condition on individual plant basis in the field infection
tests is very difficult due to different environmental
factors that influence the symptom expression. Because
of the variability of heterozygotes, visual selection up
to F4 in virus-infected environments was necessary to
select the homozygous resistant lines (Rasmusson,
Schaller, 1959; Delogu et al., 1995). And besides this,
it was found that diagnosis by molecular marker is less
costly than the field test. Costs for application of such
a marker in a normally equipped laboratory (with ther-
mocycler, vertical electrophoresis, photodocumentation
system) includes the price for primers (90 DEM for
1000 reactions), Taq polymerase (350 DEM per 1000 re-
actions) and agarose for gels (300 DEM for 1000 reac-
tions). After taking into account the salary and other
equipment, the estimation of price could be 3-4 DEM
per one analysis. Field experiments are rather expen-
sive because they include the sowing of materials, all
year field treatment, maintenance of virus isolates,
greenhouse rearing of aphids, their manual field
spreading and killing after inoculation feeding, evalu-
ation of plant reactions, etc. It is assessed, that the cost
per one sample could be 30-40 DEM. Therefore, the
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inclusion of YLM diagnostic marker in selection of
new breeding lines could lower the costs, while saving
also the time necessary for field tests. This marker
could be a good example for the future marker assisted
selection.
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PRACTICAL HERBAGE SEEDCROP MANAGEMENT

Jacqueline Rowarth (ed.)

Lincoln University Press with Whitireia Publishing and Daphne Brassel Associates Ltd,

1998.

Publikaci o semenéfstvi picnin je stile nedostatek.
Plati to zejména v soudasnosti, kdy picniny — travy,
jeteloviny, pfipadné byliny jinych Celedi, neplni jiZz zda-
leka pouze funkci objemné pice, ale stivaji se jednim
z Géinnych prostfedki ochrany a konzervace pudy i zlep-
eni prostfedi kolem nés. Stale jsou do p&stovani zava-
dé&ny nové druhy, méni se spektrum odrid a s ohledem
na riznorodost druhli zafazovanych do picnin je tech-
nologie vyroby jejich semen velmi rozdilna.

Publikaci, kterou uspofadala a na fadé kapitol se po-
dilela J. Rowarth, vysokoskolskd pedagozka z novozé-
landské univerzity v Canterbury, jist& pfivitaji vSichni
picninéfi, zejména vSak ti, ktefi se zabyvaji semenafstvim.
BroZovana kniha o 243 striankich (cena 40 NZD) rozebi-
ra z4sady vyroby semen u 11 druhi (rodi) trav (svefep,
psine&ek, pohéiika hfebenit, kostfava fervend, Paspa-
lum dilatatum, lesknice, jilek, kostfava rdkosovitd, ov-
sik vyvySeny, bojinek luéni a medynék vlnaty), dile
u 11 druhd (rodd) jetelovin (jednoleté vojtésky, jetel
kavkazsky, ¢i¢orka pestra, Stirovnik, lupina, jetel luéni,
pta¢i noha, kopysnik, vikev, jetel plazivy a jetel pros-
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tfedni) a 5 bylin a kefa (Cekanka obecna, jitrocel kopi-
naty, krvavec toten, febiiek obecny a &ilimnik).

Kniha pochazi z dilny novozélandskych autor, spe-
cialisti na jednotlivé druhy, a néktera agrotechnicka do-
poruceni (napf. doba seti, technologie sklizné atd.) jsou
pro stfedoevropského péstitele nepfijatelnd, ale na dru-
hé strané je zde moZno najit hodné zajimavych, apliko-
vatelnych (agrotechnika, ochrana) i provokujicich (vySe
vysevku, tdroven dosahované sklizn€) poznatku. Seme-
nafstvi picnin ma na Novém Zélandé vice neZ osmde-
sdtiletou tradici, semena picnin jsou v souCasnosti vy-
rabéna na plofe 35 000 ha (z toho 75 % tvoii jilek
vytrvaly), ro¢ni produkce dosahuje kolem 25 000 tun
semen, pfi¢emZ polovina tohoto mnoZstvi je exporto-
vana. Vysledky a zkuSenosti z Gzké spolupriace mezi
vyzkumniky, péstiteli, zpracovateli i prodejci jsou ulo-
Zeny v této publikaci. Kniha sice pfili§ neoplyva barev-
nymi obrazky, grafy a tabulkami, ale je napséna a uspo-
fadana jasn€ a srozumitelné jak pro praktického farmére,
tak pro studenta, pracovnika vyzkumu i vysokoskol-
ského pedagoga.

Ing. Bohumir Cagas, CSc.
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RESPONSE OF WINTER WHEAT VARIETIES
TO THE LEAF RUST INFECTION

REAKCE ODRUD PSENICE OZIME NA INFEKCI RZI PSENICNOU

L. Véchet

Research Institute of Crop Production, Prague-Ruzyné, Czech Republic

ABSTRACT: Responses of ten winter wheat varieties infected by Puccinia recondita var. tritici the race 61SaBa were tested
in small plot-trials. Disease severity was visually estimated as percent leaf area diseased in three sampling dates (SD). The
parameter used in data analysis was the cumulative proportion of leaf area diseased (CPLAD). The disease development in
1996 on susceptible variety was earlier (SD1 — SD2) than in heterogeneous and moderately resistant varieties (SD2 — SD3).
In 1998 the disease development was reverse in the same clusters. Some from tested varieties (Runal, Siria, Vlada, Boval)
stayed in the same cluster in both years. Moderately resistant varieties were Vlada and Boval, the varieties Siria, Runal were
heterogeneous always. Between the dendrograms from both years there were differences in distance linkage. It was corres-
ponding to an extent of the CPLAD. In 1996 it was very broad but in 1998 this extent was more narrow.

Keywords: winter wheat; leaf rust; disease severity; cluster analysis

ABSTRAKT: V maloparcelkovych pokusech byla testovana reakce deseti odriid pSenice ozimé infikované Puccinia recondita
var. tritici, rasa 61 SaBa. Zavaznost choroby byla odhadovana jako procento ochofelé listové plochy ve tfech intervalech.
Parametrem pouZitym pro analyzu dat byl kumulativni podil ochofelé listové plochy (CPLAD). Vyvoj choroby v roce 1996
na nachylné odridé byl €asné&jsi (SD1 — SD2) neZ na odriidich riznorodych a stiedné rezistentnich (SD2 — SD3). V roce
1998 byl vyvoj choroby v téch samych shlucich opacny. Nékteré testované odridy (Runal, Siria, Vlada, Boval) zustavaly po
oba roky ve stejnych shlucich. Riznorodé reakce mély odriidy Runal a Siria, odridy Vlada a Boval byly stiedné rezistentni.
Mezi dendrogramy z obou let byly ve vzdélenosti zapojeni rozdily, coZ odpovida rozsahu CPLAD, ktery byl v roce 1996

velmi $iroky, ale v roce 1998 byl uZsi.

Klicova slova: p3enice ozima; rez pSeni¢nd; zdvaZnost choroby; shlukova analyza

INTRODUCTION

Leaf rust together with potentially dangerous yellow
rust is economically the most important rust attacking
wheat varieties in the Czech Republic in present time.
In latest years leaf rust acquired an importance in West
Europe, where the main role plays yellow rust. Higher
occurrence of leaf rust were presumably influenced by
the highest temperatures in summer months in last years
but changes in populations of that rust can participate
also (Bartos et al. 1992).

Aim of the experiment was to find out susceptibility
of winter wheat varieties to the most spread race of the
leaf rust, similarity of variety reaction to the disease in
climatic different two years and the influence of climatic
changes on the proportion disease severity in individual
sampling dates and on the total disease severity.

MATERIAL AND METHODS

Leaf rust was studied in small plot trials on 10 win-
ter wheat varieties in two years 1996 and 1998. Each
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variety was sown in three rows vertically to lengthwise
row of susceptible variety Michigan Amber. This
spreader was infected with injection syringe by water
suspension of urediospores of Puccinia recondita Rob.
ex Desm. f.sp. tritici, the race UN3-61SaBa which is
the dominant race of leaf rust in the Czech Republic
(Barto$ et al., 1992). Infection was carried out several
times of following dates: 1996 — 23.04.; 6.05; 21.05.;
1998 — 27.04; 30.04. Evaluation of leaf rust was per-
formed in both years three times, after Zadoks et al.
(1974) growth stage. There were evaluated 15 plants in
each variety, all live leaves on a plant, in three replica-
tions. Disease severity was expressed as percent leaf
area diseased (Peterson et al., 1948). The parameter
used in data analysis was the cumulative proportion of
leaf area diseased — CPLAD (V&chet, Kocourek, 1987;
Briere et al., 1994). The cluster analysis (the program
STATISTICA) was used to group winter wheat varie-
ties based on CPLAD. We divided the clusters accord-
ing to the disease severity into three groups according
to host response (Roelfs, 1984): moderately resistant
(MR); heterogeneous (H); susceptible (S). The results
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from cluster analysis are shown in a dendrogram. There
are expressed a share of a disease severity in each sam-
pling dates on the total one. From weather factors average
daily temperature in weakly intervals and number of
days with maximum temperature above 25 °C were
used.

RESULTS

The disease severity was estimated in three sampling
dates (SD1 — SD3) in similar growth stages (Table I).

The dendrogram from the 1996 small plot trials
(Fig. 1) cut on the level 100 divided tested varieties
into three groups. The cluster C3 is created by one
susceptible variety Arina only. The cluster C2 is formed
by seven heterogeneous varieties. In this group we can
distinguish the subgroup of varieties with higher level
of the disease severity (Rexia, Siria, Asta), the sub-
group with middle level of the disease severity (Here-
ward, Runal) and the subgroup with lower of one. The
cluster C1 is represented by two moderate resistant va-
rieties (Boval, Vlada). In this group the variety Boval
has much higher value of the disease severity than the
variety Vlada.

The dendrogram of the cluster analysis for the 1998
CPLAD cut on the level 15 shows tested varieties ar-

1. The sampling dates (SD) and corresponding averaged growth stages
according to Zadoks (ZGS) in the 1996 and 1998 small plot trials

ranged into three clusters (Fig. 2). The cluster C3 rep-
resents two susceptible varieties Hereward and Asta.
The cluster C2 is created by three heterogeneous varie-
ties (Arina, Runal, Siria). From those varieties Arina
has higher values of the disease severity, the variety
Siria has lower values than the variety Runal. The clus-
ter C1 involves five moderate resistant varieties (Rexia,
Alka, Forno, Vlada, Boval). In this group the varieties
Rexia and Alka have more higher values of the disease
severity while the varieties Forno, Vlada and Boval
have much lower of one. Linking distance in the den-
drogram from 1996 a 1998 are different.

Alka have more higher values of the disease severity
while the varieties Forno, Vlada and Boval have much
of one. Linking distance in the dendrogram form 1996
and 1998 are different.

Disease progress curves for different clusters were
established by calculating mean CPLAD for each sam-
pling date (Fig. 3). In 1996 the susceptible variety has
the most disease increase from SD1 to SD2 but the
heterogeneous (C2) and moderately resistant (C1) va-
rieties have the most disease increase later, from SD2
to SD3. In 1998 it is on the contrary.

The susceptible varieties have the most disease in-
crease from SD2 to SD3 but heterogeneous and moder-
ately resistant varieties have the most disease increase
formerly from SD1 to SD2.

From tested varieties (Table II) some of them (Runal,
Vlada and Boval) had the same response to the used
leaf rust. But the other varieties had different responses
in both years. The varieties Hereward and Asta were
more susceptible in 1998 than in 1996. On the contrary
the varieties Alka, Forno and Rexia were more suscep-
tible in 1996 that in 1998. Big differences in response
to leaf rust were in the varieties Arina, Hereward, Asta.
The variety Arina reacted more susceptible in 1996
than in 1998 and Hereward, Asta on the contrary.

In the Czech varieties the genes of resistance to Puc-
cinia recondita and pedigree of all varieties are pre-

1. The dendrogram of the CPLAD showing

three distinct cluster groupings inl0 winter
wheat varieties to P. recondita, the race

Sampling date ZGS
SD1 12.06. 59
1996 SD2 27.06. 65
SD3 18.07. 75
SDI 2206. | 65
1998 SD2 02.07. 73
D 13.07. 75
D3 3 sented (Table III).
Tree Diagram for 10 Cases
Unweighted pair-group average
Euclidean distances
ARINA C3
REXIA
SIRIA E )
ASTA
HEREWARD —C2
|
ALKA
FORNO :_
BOVAL ="
c1
vuaoa f—1
0 50 100 150 200 250
Linkage Distance

61SaBa (1996)
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Tree Diagram for 10 Cases
Unweighted pair-group average
Euclidean distances

2. The dendrogram of the CPLAD showing
three distinct cluster groupings of resistance
in 10 winter wheat varieties to P. recondita,
the race 61SaBa (1998)
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3. Mean disease progress curves of P. recon-
dita the race 61SaBa for winter wheat varie-
ties included in different clusters identified
by cluster analysis with CPLAD in the 1996
(A) and 1998 (B) field trials
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30 4

CPLAD

20
104

Seven from these varieties are tested in the scope of
COST 817 WG1 in several countries. The results from
this tests (Table IV) show that the variety Arina was
always susceptible, the variety Hereward fluctuated from
resistant to susceptible, the variety Runal was mostly
susceptible but in some cases heterogeneous or moder-
ately resistant, the variety Forno was predominantly
resistant but sometimes moderately resistant, heteroge-
neous or susceptible. The variety Siria was mostly mod-
erately susceptible sometimes moderately resistant or
susceptible, the variety Boval was largely moderately
resistant or resistant sometimes susceptible or moder-
ately susceptible and the variety Vlada was mostly re-
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sistant or moderately resistant in any cases susceptible
but in three cases susceptible.

From weather factors were considered average daily
temperature (calculated from minimum and maximum
temperatures) and number of days with maximum tem-
perature above 25 °C (Table V). The average daily
temperature for the whole observation (from 1.05. to
20.07.) was higher about 1.43 °C in 1998 than in 1996.
Number of days with maximum temperature above 15 °C
in 1998 for the whole period was higher about 7 days
and more days with this temperature were especially in
the beginning of the infection in the period from 0.1.05. to
31.05. The highest progress of the disease was in 1996
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I1. Response of winter wheat varieties according to disease reaction
into individual clusters (1996, 1998)

I11. Genes of resistance of tested winter wheat varieties to leaf rust
and their pedigree

MR - middle resistant, H — heterogeneous, S — susceptible

IV. Results from winter wheat nursery for adult plant resistance to
leaf rust. Test COST 817 (1996-1998)

1996 1998 Variety Lr | Pedigree
Arina S H Alka + Mercia x Hana
Hereward H S Arina Moisson x Zenith
Runal H H Boval Tano x Carbio x Hoeser 48
Asta H S Forno NR72837 x Kormoran
Alka H MR Hereward
Forno H MR Rexia + S0O-5086 x Viginta
Siria H H Runal
Vlada MR MR Siria 1, 13 | Arminda x Maris Marksman x Regina
Boval MR MR Mironovskaya 808 x (Kastickd osinatd x
h i VR G [T et

V. The average daily temperature (ADT) and number of days with
maximum daily temperature above 25 °C (ND) in ten or eleven daily
intervals

Variety Origin Reaction

Arina Switzerland S

Hereward United Kingdom R-S

Runal Switzerland S (MR, H, S)
Forno Switzerland R (MR, MS, S)
Siria Czech Republic MS (MR, S)
Boval Switzerland R - MR (S, MS)
Vlada Czech Republic R - MR (S)

S - susceptible, MS - moderately susceptible, H — heterogeneous,
MR - moderately resistant, R — resistant

from SD2 to SD3 that is from 27.06. to 18.07. If we
add to the first date a probably length of latent period
14 days, we see that the period from 11.06. to 20.07 was
more warm than the previous one. Similarly in 1998
the highest development of the disease was from SD1
to SD2 already and all period which had influenced
development of the disease significantly was from
01.06. to 10.07. In this period, it was warmer too than
in the previous period.

DISCUSSION

Using of the cluster analysis of the parameter cumula-
tive proportion of leaf area diseased for grouping winter
wheat varieties with similar characteristics of resistance
to Puccinia recondita, the race 61SaBa, was convenient.
Varieties in groups had such disease characteristics but
they are different from varieties in other clusters in
dependence on where the cluster was cut. The multi-
variant statistical procedures, such as the cluster analysis,
were used by Jeger (1980), Lebeda, Jendrilek (1988)
and Anderson et al. (1990). That analysis requires two
variables at least, in our case CPLAD in three sampling
dates, was used for grouping.
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Period 1996 1998
ADT ND ADT ND

01.05.-10.05. 11.16 0 13.90 3
11.05.-20.05. 13.28 0 14.70 2
21.05.-31.05. 13,31 1 15.80 3
01.06.-10.06. 19.13 6 19.40 6
11.06.-20.06. 15.21 3 14.30 0
21.06.-30.06. 15.20 0 18.60 3
01.06.-10.07. 15.21 1 14.90 0
11.06.-20.07. 15.40 2 17.70 3
Average sum 14.73 13 16.16 20

The cluster analysis divided tested varieties into three
clusters. In the moderately resistant cluster were placed
two or three varieties in both years. In the heterogene-
ous cluster were located seven varieties in 1996 but
three variety in 1998. The susceptible cluster involved
one or two varieties. The variety Arina was susceptible
in 1996 and appeared as susceptible in the test COST
817 too. The variety Hereward susceptible in 1998 was
in international COST test in some cases susceptible
but in other cases the variety was resistant. It seems
that a reaction of the variety Hereward can be different
according to local conditions. The development of the
disease in 1996 on the susceptible variety was sharp in
the earlier sampling date than in the moderate and mod-
erately resistant varieties. In 1998 the disease develop-
ment was reverse. An influence on this different disease
progress could have been caused by different weather
conditions mainly temperature. Moderately resistant
varieties were Vlada (has two not designated genes of
resistance) and the variety Boval (has not determined
any gene of resistance). Barto§ ef al. (1992) indicated
that variety Vlada was immune in the growth stage of
the first two leaves in laboratory conditions. The varie-
ties Siria (has Lrl and Lr13 gene) and Runal were

CZECH J. GENET. PLANT BREED., 35, 1999: 43-47



always heterogeneous. In 1996 the variety Siria together
with the variety Rexia had more disease severity than
the other moderate varieties in the cluster they had con-
siderable linkage distance than remaining varieties.

Some varieties (Runal, Siria, Vlada, Boval) stayed
in the same cluster in 1996 and 1998 year. But the other
varicties (Arina, Rexia, Asta, Hereward, Alka, Forno)
moved to next cluster. For example the variety Rexia
(has one unknown gene of resistance) moved from the
top of the heterogeneous cluster in 1996 to the top of
the moderately resistant cluster. None tested variety
migrate to the reverse cluster for example from the
susceptible to the moderately resistant cluster. Reasons
for moving of varieties among single clusters can be
several. The first reason can be higher share of the
disease in the second sampling date in 1998 and sub-
sequent lower share of the disease in the third sampling
date on the total disease severity. It means that values
of the second sampling date had too large weight in
arelation to other sampling dates. To reduce the weight
of the second sampling date would be possible by add-
ing additional sampling date for example before growth
stage 61 after Zadoks because between the first and the
second sampling date took place to the highest increase
of the disease. Also Briére et al. (1994) indicated two
possible solutions to the problem of movement of lines
between clusters. The first would be to have an addi-
tional sampling date. This would be to reduce the weight
of the first sampling date in the cluster analysis. Sec-
ondly, more weight could be attributed to the PFLAD
on the last sampling date. Another reason can be dif-
ferent requirement to high temperature which can ma-
nifest either by sensitivity or resistance also (Browder,
Eversmeyer, 1987). In our case the number of days
with maximum temperature, over 25 °C created in 1998
one quarter from observed period and it could influence
manifestation of some genes. Also Dyck and Johnson
(1983) ascertained the importance of temperature dur-
ing genetic studies to P. recondita.

We can see extensive differences in distance linkage
for each dendrogram in both years. Distances among
varieties with similar disease severity were in 1998 more
small and on the contrary these ones were much wide
in 1996. Corresponding to this is an extent of the CPLAD
in 1996 which was very broad but in 1998 this one was
more narrow.

In conclusion, the cluster analysis is the suitable
method for arrangement of cultivars according to cer-

tain properties. For decreasing weight value would be
more favourable considerably observation than three.
An influence of temperature can be significant in part
for a development of the disease and also for a plant
resistance to a disease.
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Z VEDECKEHO ZIVOTA

4. MEZINARODNI KONFERENCE O SEMENARSTVI TRAV

A JETELOVIN

»Semenéfstvi picnin je kliCovym faktorem jak pro
zvySeni produkce, tak pro zlepSeni kvality prostfedi” —
bylo ustfedni motto v pofadi jiZz Ctvrté mezinarodni
konference o semendéfstvi picnin. Setkani, které si jiz
vydobylo postaveni v kalendéfi vyznamnych semenar-
skych konferenci, se tentokrit konalo v historickych
prostorach jedné z nejstar§ich evropskych univerzit,
v italské Perugii ve dnech 23.-27. kvétna 1999.

V priib&hu prvych dvou dni konference zaznélo 19 od-
bornych pfispévki rozdélenych do péti sekci. V prvé
sekci, nazvané ,,VSeobecné a mistni zkuSenosti", refe-
rovali F. Lorenzetti a D. Rosellini o semenafské pro-
dukeci picnin se zvlastnim zietelem k podminkam stie-
dozemni Evropy. D. Loch vyuZil své studijni cesty
v ramci Churchillovy nadace, aby informoval o uplat-
fiovani §lechtitelskych prav v procesu Slechténi picnin,
a G. W. Evers shrnul zku$enosti se semenéfstvim inkar-
natu v severovychodnim Texasu. Jaké jsou péstebni
moznosti jilku mnohokvétého jednoletého, italského
a jilku vytrvalého pro semenifské dcely v Kanadg, in-
formoval B. Coulman. Referat na aktudlni téma o or-
ganickém semenafstvi bojinku lu¢niho ve smési s jeteli
prednesl za T. S. Aamlida R. Hilestad.

Ve druhé sekci ,,Genetika $lechténi picnin" hovofil
Y. Savidan o struktufe endospermu u apomiktickych
travnich druhu, ddle A. H. Marshall o moZnostech zvy-
Seni semenafského vynosu jetele plazivého pomoci me-
zidruhové hybridizace a v zdvéreéném pfispévku
N. A. Provorov referoval o fixaci vzdu$ného dusiku,
jako o klicovém faktoru semendfstvi picnin v ramci tr-
vale udrZitelného zemédélstvi.

V sekei ,, Travnikové travy" srovnaval P. Croce vege-
tativni a generativni zpusob zakladani travniku u druht
rodi Cynodon a Zoysia, B. Boelt hovofila o vztahu
velikosti odnoZi na podzim a mnoZstvi fertilnich stébel
u tradvnikovych typu lipnice luéni, kostfavy Cervené
a jilku vytrvalého.

V ramci tematického celku ,,Endofytni a patogenni
houby" shrnula H. Hahn dosud zndmé metody pouZi-
vané pfi detekci endofyti v travach, E. Piano hovofil
o vysledcich studia endofytnich hub v Italii, M. J. Bar-
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betti referoval o houbovych a virovych onemocnénich,
které limituji vynos jednoletych jetelovin a B. Caga$
shrnul dosavadni poznatky o stabilité odolnosti lipnice
lu¢ni vig¢i ndmeli.

V paté sekei ,Jednoleté leguminézy — Dusikaté hno-
jeni" informoval B. J. Nutt o moZnostech sklizné picnich
leguminéz sttedomoiského typu konvencni mechaniza-
ci, G. Pacucci o agrotechnickych zdsadich péstovani
vikve seté na semeno v jizni Italii, A. Younsi o vztahu
mezi fenologickou charakteristikou a semenafskou pro-
dukci druhu Scorpiurus muricatus. Nad vztahem dusi-
katého hnojeni a skutegnym vyuZitim dusiku u semenéi-
skych kultur jilku se zamyslela J. S. Rowarth a jednani
tematického celku uzavfel R. Gislum referdtem o vlivu
podzimni aplikace dusiku u kostfavy rakosovité a kos-
tfavy Cervené péstované na semeno.

Ctyficet sedm posterii vystavenych v ambitech ares-
lu kostela sv. Petra, ktery je soudasti univerzity, bylo
rovnéZ rozdéleno do tematickych celki:

— oSetfeni a vné&jsi vlivy

— genetika a Slechténi

— fyziologie

— choroby, skudci a plevele

— symbiotické a mutualistické vztahy

— charakteristika pvodnich a §lechténych materiali.

Prohlidka polnich pokust univerzity v Perugii a név-
$téva u firem CONASE a Ceccato Sementi Group de-
monstrovala vysokou trovefi vyzkumu, §lechténi picnin,
agrotechniky i zpracovani semenariské sklizné v hlavni
italské péstitelské oblasti — v Padské niZing.

Jednani konference, které se zicastnilo pfes 200 spe-
cialisti z péti kontinentl, opét potvrdila univerzalni
vyuZiti picnin na strané jedné a jejich mé&nici se roli na
strané druhé a upozornila na zvla§tnosti a zéludnosti ve
vyrobé semen jednotlivych druhi trav a jetelovin. Orga-
nizatni vybor IHSPRG (Mezinédrodni skupina pro vy-
zkum semenafstvi picnin) byl doplnén o nové Cleny
a ur¢il mista a pfedb&Zné terminy dalSich jednani po
roce 2000.

Ing. Bohumir Cagas, CSc.
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STUDIUM VARIABILITY INDOLYLGLUKOSINOLATU
V SEMENI OZIME REPKY (BRASSICA NAPUS L.)

STUDY OF VARIABILITY OF INDOLYLGLUCOSINOLATES
IN WINTER RAPE (BRASSICA NAPUS L.) SEEDS

0. Kolovrat, M. Judlova, J. Havel

Oseva Pro, Ltd., Research Institute of Oilseed Crops, Opava, Czech Republic

ABSTRACT: The aim of this work was to obtain the initial winter rapeseed lines with the different level of individual
indolylglucosinolates for breeding and research purposes. The spectrum of glucosinolates in the seeds was determined using
a high pressure liquid chromatography (HPLC) method based on standard ISO 9167-1:1992(E). Breeding lines of different
origin (Table I) were tested. These lines were repeatedly self-pollinated and selected for the low content of the whole
glucosinolates. Progoitrin, gluconapin, 4-hydroxyglucobrassicin, glucobrassicanapin, glucobrassicin, gluconasturtiin, 4-me-
thoxyglucobrassicin and neoglucobrassicin were detected at quantities higher than 0.1%, glucoalyssin, glucoraphanin, gluco-
napoleiferin, epiprogoitrin and glucoiberin were identified as traces — quantities lower than 0.1% (Table II). For these
glucosinolates which appeared at higher quantity the variability was determined (Table III) and correlation coefficients (Table
1V) were calculated. The highly statistically significant correlations were detected within the indolylglucosinolate group, the
aralkylglucosinolate nasturtiin and minority alkenylglucosinolate glucobrassicanapin are bound correlatively with the indo-
lylglucosinolates. The main alkenylglucosinolates progoitrin and gluconapin were not correlated with other glucosinolates.
The obtained results indicate that the content of the whole indolylglucosinolate group can be changed easier than the content
of individual glucosinolates.

Keywords: winter rapeseed; breeding lines; HPLC; glucosinolate spectrum; variability; correlation

ABSTRAKT: U Slechtitelskych materiali ozimé fepky bylo stanoveno spektrum glukosinolatii v semenech pomoci metody
vysokouéinné kapalinové chromatografie (HPLC). V mnoZstvi vét§im neZ 0,1% byly nalezeny progoitrin, gluconapin, 4-hyd-
roxyglucobrassicin, glucobrassicanapin, glucobrassicin, gluconasturtiin, 4-metoxyglucobrassicin a neoglucobrassicin, ve sto-
povém mnoZstvi (identifikované mnoZstvi mens$i nez 0,1 %) pak glucoalyssin, glucoraphanin, gluconapoleiferin, epiprogoitrin
a glucoiberin. U glukosinoldtd vyskytujicich se ve vét§im mnoZstvi byla zhodnocena variabilita a byly spocitany korelaéni
zavislosti. Indolylglukosinoléty jsou statisticky vysoce vyznamné provdzany mezi sebou, s indolylglukosinolity je korelaén&
spojen aromaticky glukosinoléat gluconasturtiin a minoritni alkenylglukosinolat glucobrassicanapin. Hlavni alkenylglukosino-
laty progoitrin a gluconapin jsou nezavislé na ostatnich.

Kli¢ovi slova: ozima fepka; linie; HPLC; glukosinolaty; variabilita; korela¢ni koeficienty

UvoD

Indolylglukosinolaty jsou skupinou glukosinolati,
kterd nabyla na vyznamu po vyslechténi odrid fepky
s 00 kvalitou. Jak uvadéji Voskerusa (1993), Clossais-
-Besnard, Larher (1991) a dalsi autofi, pokles obsahu
celkovych glukosinolati u 00 odrid fepky je zpusoben
hlavné poklesem obsahu jednotlivych alkenylglukosi-
nolat, zejména progoitrinu a gluconapinu. Obsah in-
dolylglukosinolati zistal prakticky nezménén, proto se
jejich relativni podil v obsahu celkovych glukosinolatd
vyrazné zvysil. Indolylglukosinolaty se od alkenylglu-
kosinolati vyrazné li§i a zda se, Ze mohou mit velmi
zajimavé vlastnosti. Zatimco u alkenylglukosinolatu,

zv14sté progoitrinu, byl v mnoha pracich presvédcivé
prokazén vyrazny antinutriéni efekt (Fabry et al., 1992
a dalsi), u indolylglukosinolati tento efekt prokazan nebyl.
Bodnaryk (1991) sledoval zmény obsahu glukosinolat
u rostlin poskozenych Zirem drepcika. Koncentrace indo-
lylglukosinolatl glucobrassicinu a 4-hydroxyglucobras-
sicinu se u poskozenych kli¢nich rostlin zvysila vice
neZ tfikrat, coZ zfejmé& souvisi s procesem hojeni ran.
Koncentrace alifatickych a aromatickych glukosinolati
zustala prakticky beze zmény. Birch et al. (1992) sle-
dovali zmény obsahu glukosinolat u rostlin po¥koze-
nych Zirem larev Delia floralis. U poSkozenych rostlin
se dva- aZ Ctyfikrat zvySil obsah indolylglukosinolatu,
zatimco obsah alkenylglukosinolati zistal prakticky ne-

*  Price byla uskuteénéna za finanéni podpory Ministerstva zemé&délstvi Ceské republiky (projekt & EP 6043).
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zmé&nén. Je proto pravdépodobné, Ze indolylglukosino-
laty se uritym zpusobem podileji na obranyschopnosti
fepky proti Skadcim. Naproti tomu vliv na odolnost
rostlin fepky proti nékterym chorobam ma obsah cel-
kovych glukosinolata (Giamoustaris, Mithen, 1997).

Cilem prace bylo zjistit variabilitu indolylglukosino-
14th v semeni ozimé fepky a moZnosti jejiho vyuZiti ve
$lechténi pro tvorbu linii s odliSnym obsahem jednotli-
vych indolylglukosinolati. Existence takovychto linii
je pfedpokladem vyzkumu tlohy indolylglukosinoléti
v rostling a eventudlniho $lechténi novych odrid s od-
liSnou kvalitou.

MATERIAL A METODY

Analyzy byly provedeny u $lechtitelského materidlu
ozimé fepky v rizném stupni rozpracovanosti. Sledo-
vané linie pochazeji vyhradné z kombina¢niho kiiZeni,
puvod linii je uveden v tab. I. Kritériem pro vybér ro-
diGovskych partnert jsou priznivé kvalitativni ukazatele
a vhodné hospodaiské vlastnosti. Zdkladnim modelem
pro kfiZeni je uplné dialelni kfiZeni vCetné reciprokych
kombinaci. V kaZdé generaci po kfiZeni bylo potom-
stvo samospraseno v izolaci a byla pouZita rekurentni
selekce na nizky obsah celkovych glukosinolati. Hod-
noceny byly linie v generacich Fs aZ F;, které Ize jiz
povaZovat za pomérné stabilni. Pouze pro srovnani by-
lo zafazeno omezené mnoZstvi genotypu generace F,.
U vsech pouZitych genotypt byl obsah celkovych glu-
kosinolatl screeningové ovéren metodou NIRS a linie
s prili§ vysokym obsahem celkovych GSL byly vylouce-
ny, protoZe jejich vyuZiti ve §lechténi se nepfedpokla-
da. Byla vyhodnocena variabilita obsahu jednotlivych
glukosinolatd a byly vypogitany korelacni zavislosti.

PouZita metoda analyzy na obsah jednotlivych glu-
kosinolatd byla vypracovana na zdkladé mezinarodni
normy ISO 9167-1:1992(E). Pracovni postup vychazel
z extrakce glukosinolati metanolem, nasledovalo Cisté-
ni, enzymaticka desulfatace a stanoveni obsahu desul-
foglukosinolati metodou HPLC na koloné s reverzni
fazi za pouZiti gradientové eluce a detekce v UV oblasti.

Vlastni chromatografické analyzy byly provedeny na
kapalinovém chromatografu firmy Spectra-Physics typ
SP 8100 XR s detektorem SP 8440 XR UV/VIS a in-

1. Puvod analyzovanych linii — Origin of analysed lines

tegratorem SP 4200. K déleni byla pouZzita chromatogra-

fickd kolona LiChrosphere RP 8 (5 um, 15 cm x 4,6 mm),

jako mobilni faze voda (eluent A) a 20% roztok aceto-

nitrilu ve vod& (eluent B) podle tohoto programu:

— po dobu 1 minuty bylo pouZito 100 % eluentu A,

— dal8ich 20 minut byl aplikovén linearni gradient, aZ
bylo na jeho konci dosazeno 0 % eluentu A a 100 %

eluentu B,

— 100 % eluentu B bylo dale pouZito po dobu 7 minut,
— dalSich 5 minut byl aplikovéan linearni elu¢ni gra-

dient k dosaZeni 100 % eluentu A a 0 % eluentu B,
— kdosaZeni rovnovihy bylo pouZito 100 % eluentu A po

dobu 7 minut.

Pratok mobilni faze ¢inil 1 ml/min pfi teploté chro-
matografické kolony 30 °C, nastfik vzorku byl prove-
den pomoci davkovaci smy&ky o objemu 50 pl, detekce
sledovanych desulfoglukosinolatii probéhla pfi vinové
délce 229 nm. Jako vnitfni standard byl pouZit sinigrin.

VYSLEDKY A DISKUSE

V tab. II je uveden prehled identifikovanych gluko-
sinolatl v semeni ozimé fepky. DosaZené vysledky ana-
lyz semen jednotlivych rostlin jsou uvedeny v tab. IIL.
Poradi glukosinolatl v tabulce odpovidé pofadi pika na
chromatogramech. Z indolovych glukosinolati u ozimé
fepky se v nejvétsim mnoZstvi vyskytuje 4-hydroxy-
glucobrassicin a dale bylo zjisténo vét§i mnoZstvi
glucobrassicinu. Velké rozpéti mezi minimalnimi
a maximalnimi hodnotami je dokladem zna¢né variabi-
lity obsahu jednotlivych glukosinolati u sledovanych
generaci.

Korelacni koeficienty vypoctené mezi jednotlivymi
glukosinolaty jsou uvedeny v tab. IV. U skupiny indo-
lylglukosinolati byla zjiSténa pozitivni a statisticky vyso-
ce vyznamni korelace, coZ ukazuje na zna¢nou prova-
zanost jednotlivych indolylglukosinolati mezi sebou.
Na skupiné indolylglukosinolatu je kladn a statisticky
vysoce vyznamné zavisly jediny zjiStény glukosinolat
s aromatickou skupinou — gluconasturtiin. Z alkenyl-
glukosinolata je na indolovych a aromatickych glukosi-
noldtech zévisly pouze glucobrassicanapin, ktery je
u fepky zastoupen jen v malém mnoZstvi. Hlavni za-
stupci alkenylglukosinolata — progoitrin a gluconapin —

Generace' Rodige?

F, NPZ 012, Navajo, Aztec, Olsen, AG 406, DP 94-8, NSL 94-12

Fs H 265/65, H 265/10, H 258/9, H 266/33, H 248/5, H 424/15, H 425/1

F¢/l 223/1, Licantara, 215/13, 230/7, Arabella, OP-038

Fe/2 B 001, Sv 004, Svalofs Tor, Arabella, OP-038

Fg/3 H 265/65, H 265/10, H 258/9, H 266/33, H 248/5, H 424/15, H 425/1, 332/3

F; Sv 02326 x Wesroona, Sv 02326 x Duplo, Sv 02326 x Sv 02279, Sv 02326 x Sv 02262, B 001 x Svalsfs Tor

Vysvétlivky: Slechtitelské linie piivodem z Vyzkumného tistavu olejnin v Opavé jsou oznageny pouze &islem
Comments: Breeding lines of domestic origin are designated with numbers only

! generation, 2p:m:nts
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11. Pfehled glukosinolata identifikovanych v semenech ozimé fepky — Survey of glucosinolates identified in winter rape seeds

Systematicky ndzev' Trividlni nizev? Zkratka®
Alifatické glukosinolaty*

3-methylsulfinylpropyl glucoiberin IBE +
3-butenyl gluconapin GNA ++
2(R)-hydroxy-3-butenyl progoitrin PRO ++
2(S)-hydroxy-3-butenyl epiprogoitrin EPG +
4-methylsulfinylbutyl glucoraphanin RAP +
4-pentenyl glucobrassicanapin BNA ++
2-hydroxy-4-pentenyl gluconapoleiferin NAP +
5-methylsulfinylpentyl glucoalyssin ALS +
Indolové glukosinoldty®

3-indolylmethyl glucobrassicin BRA ++
A-methoxy-3-indolylmethyl neoglucobrassicin NBR ++
4-methoxy-3-indolylmethyl 4-methoxyglucobrassicin MBR ++
4-hydroxy-3-indolylmethyl 4-hydroxyglucobrassicin HBR ++

Aromatické glukosinolity®

Phenylethyl gluconasturtiin NAS ++

+ - glukosinoldty identifikované v ozimé fepce nejvySe ve stopovém mnoZstvi — glucosinolates identified in winter rapeseed as traces only
++ — glukosinolaty identifikované v mnoZstvi v&Sim neZ stopové — glucosinolates identified at significant quantity

lsyslt:malic name, “trivial name, “abbreviation, 4aliphatic glucosinolates, Sindole gl inolate: 6ar:llkyl gl inolate

I11. Obsah glukosinoliti v semenech $lechtitelskych linii ozimé fepky — Glucosinolate content in seeds of winter rape

F,—a= 28

PRO GNA HBR BNA BRA NAS MBR NBR
Min. 1,3 0,7 33 0,4 0,5 0,5 0 stopy?
Max. 7,6 12,2 11,1 2,0 29 3.3 0,5
Primér' 5,15 4,38 7,16 1,17 1,63 1,53 0,14 0,28
Fs—a= 28
Min. 2,6 1,0 08 0,6 0.2 0,5 0 0,1
Max. 6,8 59 7.4 %3 2,3 4,1 stopy 0,7
Prameér 4,34 3,09 4,02 2,65 0,74 2,21 0,00 0,40
Fe/l = n= 208
Min. 1,2 1,1 0,8 0,2 stopy stopy stopy stopy
Max. 9.5 10,1 12,9 6.3 3.8 7.1 0.5 1,7
Primér 4,36 3,99 6,02 1,74 1,08 1,73 0,11 0,36
F/2-n=178
Min, 1.4 0,6 0,6 stopy 0,1 stopy stopy 0
Max. 7.5 9,9 12,6 1,9 39 2.3 0,9 1,0
Primér 4,07 2097 4,85 0,89 1,01 0,64 0,18 0,18
Fg/3 -n= 45
Min. 1,7 1.4 0,4 0.5 0 0 0 0
Max. 8,7 7.3 10,8 6,1 39 35 1.9 L1
Primér 4,47 4,24 4,33 1,95 0,76 1,18 0,31 0,23
F,—a=54
Min. 0,5 0,9 0 03 stopy stopy 0 0
Max. 22,5 21,6 12,5 29 4,0 4,9 0,8 2,0
Primér 3,75 2,71 5,54 1,16 1,35 1,26 0,12 0,27

Vysvétlivky:

Min. — minimdlni naméfend hodnota ve skuping linii (Lmol GSL/I g suliny semene)
Max. — maximdlni naméfend hodnota ve skupiné linii (tmol GSL/I g suiny semene)
stopy — identifikované mnoZstvi glukosinolatu mensi nez 0,1 %

Comments:

Min. — minimal value obtained in the group of analysed lines (mol GSL/1 g of dry seed)
Max. — maximal value obtained in the group of analysed lines (mol GSL/I g of dry seed)
traces — identified glucosinolate quantity lower than 0.1%

lmeun. 2traces
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IV. Korelaéni koeficienty mezi obsahy jednotlivych glukosinolati — Correlation coefficients between the contents of individual glucosinolates

PRO GNA HBR BNA BRA NAS MBR
NBR F, 0,40 03 042" 035" 049" 0,35 0,03
Fs 0,34 0,05 0,86 075" 0,27 089"
Fy/l -0,03 -0,06 -0,04 0,60" 036" 0,68™" 0,19
Fy/2 035" 0307 0,14 0,24" 0,01 0,39" 0,54
Fe/3 -0,04 0,07 0,08 0,30" 0,07 0,49"" 062"
F, 0,12 0,25 -0,09 -0,01 -0,2 -0,1 062"
MBR F, 0,39" 0,003 -0,24 0,07 -0,16 0,22
Fs
Fy/l 0,002 -0,04 -0,04 0,19" 0,02 0,28"
Fe/2 -0,02 0,28" 0,28 0,38 0,24" 0,70"
Fe/3 -0,27 0,01 037" 0,56"" 039" 081"
F, -0,16 0,03 -0,37"" -0,17 -0,34"" -0,1
NAS F, 0,28 0,13 04" 0,39" 039"
Fs 041" 0,05 089" 083" 048"
Fy/l 0,07 0,05 -0,11 0,69 023"
Fe/2 -0,16 0,05 045" 046" 0,45™
Fe/3 032" -0,03 0,50"" 0,60"" 037"
F, 0,51" 0,39" 0,37" 0,06 0,46
BRA F, 0,21 0,50 0,44™ 0,60""
Fs 0,21 0,13 0,55" 058"
Fy/l -0,05 -0,05 0,30 025"
Fe/2 -0,43" -0,17 0,70"" 0,46
Fe/3 0,04 0,001 044" 034"
F, 0,17 -0,09 0,76 -0,01
BNA F, 0,38" 0,28 0,45
Fs 0,55" 0,04 0,80"
Fy/l 0,1 0,08 0,08
Fe/2 0,03 -0,15 0,66
Fe/3 -0,25 -0,1 0,60
F, 0,18 0,04 039"
HBR F, -0,08 0,28
Fs 0,28 0,04
Fy/l 0,0004 0,08
Fe/2 -027" -0,15
Fy/3 -031" -0,1
F, 0,2 0,04
GNA F, 0,11
Fs 072"
F¢/l 0,75
Fe/2 0,60""
Fe/3 0,57
F, 091"

spolu jsou korela¢né svazany, s jinymi zji§ténymi glu-
kosinolaty nejsou v korelaénim vztahu . Zmény obsahu
téchto dvou glukosinolatu prakticky nemaji dopad na
obsah ostatnich glukosinolatu.

52

koeficient statisticky prikazny (P = 0,05) — statistically significant coefficient (P = 0.05)
koeficient statisticky vysoce prikazny (P = 0,01) - statistically highly significant coefficient (P = 0.01)

Clossais-Besnard a Larher (1991) sledovali obsah jed-
notlivych glukosinolatl v rostlin€ a semeni jarni fepky
odrid Chine (stara odrida) a Drakkar (00 typ) v pru-
b&hu vyvoje. Obsah jednotlivych glukosinolati v se-
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V. Obsah jednotlivych glukosinolati v semenech odrid fepky Drakkar
a Chine (umol/g odtuénéné suiny — Clossais-Besnard, Larher, 1991) —
Contents of glucosinolates in the seeds of rape varieties Drakkar and
Chine (umol/g of dry meal — Clossais-Besnard, Larher, 1991)

Glukosinolat' Chine Drakkar
Progoitrin 22,0-27,95 3,94-10,27
Gluconapin 11,22-14,57 1,58-3,16
4-hydroxyglucobrassicin 2,95-6,79 1,92-6,45
Glucobrassicanapin 2,34-5,97 0-0,35
Glucobrassicin 0,42-0,81 0,83-1,27
Gluconasturtiin 1,35-1,82 0-0,26
4-methoxyglucobrassicin 0,17-0,32 0,17-0,41
Neoglucobrassicin 0-0,05 0-0,09

lglucosinolme

menech (mol/g odtuénéné susiny) je uveden v tab. V.
Vyssi obsah glukosinol4ti u odridy Chine je zapfici-
nén predev§im vysokym obsahem alkenylglukosinolati,
obsah indolylglukosinolati u obou odrid je podobny.
Ke stejnému zavéru dospéli i Bilsborrow et al. (1993)
pfi srovnani obsahu jednotlivych glukosinolati v jed-
no- a dvounulovych odriidach ozimé fepky. Ve shodé
s pfedchozimi autory také zjistili, Ze z indolylglukosi-
nolat jsou nejvice zastoupeny 4-hydroxyglucobrassi-
cin a glucobrassicin. Zhao et al. (1994) sledovali obsah
jednotlivych glukosinolati u odrad ozimé fepky Bien-
venu (0) a Cobra (00). V semenech byl u obou odrad
nejvice zastoupen progoitrin. Koncentrace indolovych
glukosinolati byla u obou typti pfiblizné stejna. K ob-
dobnym zavérum také dospéli Wielebski (1997), Wu,
Yuan (1991) a Kudla (1997). Vysledky analyz uvedené
v této préci jsou s udaji uvedenych autorti v dobré sho-
dé. Je mozné, Ze na zji§téné vysoké variabilité indolyl-
glukosinolati se vyrazné podili i geneticky podminéna
slozka, nebylo to ale mozné ovéfit, protoze v kazdé
generaci byl analyzovan materidl pochézejici z odlis-
nych kfiZeni.

Voskerusa (1993), Bilsborrow et al. (1993) a Clos-
sais-Besnard, Larher (1991) shodné uvadéji, Ze sniZovani
obsahu celkovych glukosinolati se déje vyhradné cestou
sniZovani obsahu alkenylglukosinolati. Tato zjisténi jsou
ve shodé s vypocétenymi korelacnimi koeficienty, kdy
byla prokédzéna nezavislost mezi hlavnimi zastupci alke-
nyl- a indolylglukosinolati. Kudla (1997) rovnéZz uvadi
statisticky nepruikazné korelace mezi alkenyl- a indo-
lylglukosinolaty. Silna korela¢ni provazanost jednotli-
vych indolylglukosinolati mezi sebou indikuje, Ze zfejmé
bude mnohem snazsi $lechtitelsky ovlivnit tuto skupinu
jako celek neZ jednotlivé izolované glukosinolaty.

Obsah celkovych indolylglukosinolétl neni ve srov-
nani s alkenylglukosinolaty tak vyznamny, aby bylo
prioritnim cilem $lechténi sniZeni jejich obsahu. Vlast-
nosti téchto latek nejsou dosud zcela prozkoumény —
kromé jejich spojeni s obranyschopnosti rostliny jsou
naznaky i dalSich pfiznivych vlastnosti, jako je napi.
antikarcinogenni G&inek. Linie s rozdilnym obsahem
jednotlivych indolylglukosinoléti proto mohou byt vel-
mi vyznamnym pfinosem pro vyzkum a §lechténi.
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INFORMATION - STUDIES - REPORTS

PRESENT STATE AND FUTURE TASKS

OF THE RESEARCH ON BARLEY RESISTANCE

TO BARLEY YELLOW DWARF VIRUS IN THE CZECH
REPUBLIC"

SOUCASNY STAV A ZAMERENI VYZKUMU REZISTENCE JECMENE
K VIRU ZLUTE ZAKRSLOSTI V CESKE REPUBLICE

V. Sip, J. Chrpova, J. Vacke, J. Ovesna

Research Institute of Crop Production, Prague-Ruzyné, Czech Republic

ABSTRACT: Infection with barley yellow dwarf virus (BYDV) is a serious threat to the cultivation of barley in many parts
of the world. The use of germplasm resistant to BYDV is generally regarded as the most effective means of controlling
damage caused by this pathogen. Effective sources of resistance have been detected in both the spring and winter barley
cultivars, but pyramiding resistance genes are necessary for increasing the resistance level. Studies of genetic diversity of
resistance and effects of genetic background on gene expression are important from breeding aspects. There is now at disposal
PCR diagnostic marker of BYDV resistance gene Yd2, used in RICP Prague successfully in spring barley. It is however
necessary to develop markers for resistance genes detected in winter barley and markers of genes conferring moderate
resistance in the registered cultivars Malvaz and Atribut. Combining major gene Yd2 and minor genes, detected in modern
barley cultivars, appears to be the most prospective way to reach success in breeding barley for BYDV resistance under the
conditions of the Czech Republic.

Keywords: barley; barley yellow dwarf virus; resistance genes; molecular markers

ABSTRAKT: Potieba detekce dcinnych genii rezistence k viru Zluté zakrslosti jeémene (BYDV) vychazi z vysoké hospo-
dafské Skodlivosti tohoto patogena. Uplatnéni molekularnich markert gent urychli Slechtitelsky proces a je nezbytné také
z diivodu zna¢né pracovni i finan&ni ndro¢nosti testd rezistence. K dispozici je diagnosticky marker genu rezistence Yd2,
jehoz vyuZitelnost ve Slechténi byla u nis potvrzena u jarnich forem. Bude v3ak tfeba odvodit markery umozZiiujici detekci
genu rezistence u mirné rezistentnich genotypu ozimého je¢mene a markery genii podmifiujicich mirnou rezistenci, zji¥t€nou
u nékterych soucasnych odriid jarniho je¢mene. Perspektivni cestou k dosaZeni poZadované urovné rezistence v Ceském
Slechténi jarniho jeCmene zfejmé je kombinace major genu Yd2 s minor geny pfitomnymi v mirné odolnych souZasnych
odriiddach (Malvaz, Atribut). K zdvaZnym tkolim vyzkumu naddle patii studium genetické diverzity v rezistenci a vliva
genetického pozadi na expresi detekovanych geni.

Klicovi slova: je¢men; virus Zluté zakrslosti jeCmene; geny rezistence; molekularni markery

The infection caused by barley yellow dwarf virus
(BYDV) is a serious disease in many parts of the world,
including Central Europe. BYDV is luteovirus, transmit-
ted persistently by cereal aphids. The important vectors
are Rhopalosiphum padi, Sitobion avenae and Metho-
polophium dirhodum. The virus has several strains with
different properties but PAV strain has the greatest im-

portance in the Czech region (Vacke, 1988). Virus was
identified for the first time in 1951 in the USA. Since
the beginning of the sixties the occurrence of this virus
has been observed in the Czech Republic (Vacke, 1964).
During the past 10-15 years very strong and at some
time even epidemic spreading has been recorded in many
regions (Vacke, 1991). It is possible to expect such

* Research on BYDV resistance in RICP Prague-Ruzyné was supported by the Ministry of Agriculture (Project No. EP6413) and GACR (Project

No. 521/97/0749).
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a tendency in the near future as well. BYDV causes
damage mainly to barley and oats but wheat, maize and
grasses are partially attacked, too. Yield losses could
reach up to 20-30% and in the case of strong invasion
the crop could be completely destroyed. Infections at
the beginning of vegetation period (stage of second-
third leaf) are particularly dangerous and may cause,
according to Pike (1990), yield losses in barley ranging
from 14.8 to 93.2%. More frequent in the Central Euro-
pean regions are, however, infections at later stages
causing 10-30% losses (Vacke, 1991). The symptoms
of infection are leaf discolorations, strong plant dwarf-
ism, inhibition of root system development, reduction
of tillering, heading delay and reduction of grain num-
ber and grain weight. In connection with a lower per-
centage of first quality grains, also some malting qual-
ity characters are negatively influenced (Vacke et al.,
1997b). After the early infection of susceptible barley
plants, fertility is absent. Another adverse effect of
BYDV infection in cereals is increased predisposition
of an infected plant to infestation with other diseases
(Cladosporium spp., Fusarium spp., Septoria spp. and
others).

The use of germplasm resistant to BYDV is gener-
ally regarded as the most effective means of controlling
damage caused by this pathogen. According to the field
infection tests with Czech and Slovak spring barley
cultivars and advanced breeding lines, performed in
RICP, Prague-Ruzyné in the 1992-1997 period, most
cultivars were susceptible or highly susceptible to BYDV
infection (symptom scores: 6.9-9.0; on 0-9 scale —
Schaller, Qualset, 1980) with grain yield reductions
ranging from 70-100% (Vacke et al., 1997a). Among
the tested registered spring barley cultivars only Mal-
vaz and Atribut showed moderate resistance (symptom
scores on average: 5.1-5.2). Similarly like in spring
barley, the majority of registered winter barley culti-
vars were found susceptible to BYDV infection. The
cultivars Kamil, Kromir, Kromoz, Marinka, Marna and
Monako were very susceptible (symptom scores: 9) and
infected plants of these cultivars failed to head either
completely or partially, and failed to produce any grain
yield. Mild resistance was recorded only in the cultivar
Sigra (symptom scores: 5) (Vacke et al., 1998).

As the high resistance has not been detected in the
cultivated (registered) barley cultivars, testing of wide
germplasm for resistance to BYDV was necessary to
carry out and collections of BYDV resistance sources,
mainly from CIMMYT and ICARDA, were included
into tests. The highest resistance level (symptom scores:
2.8-4.5) was detected in the following spring barley
materials: CORRIS, UC 76252/NK71, SUTTER, GIZA
121/PUE, and BREA’S’/BEN, that were analyzed ge-
* netically with the aim to obtain information about the
mode of inheritance of BYDYV resistance. In winter bar-
ley the resistance at a similar level like in Sigra was
detected in the cultivar Perry. Newly also winter barley
materials coming from cooperating institutions in Ger-
many (Habekuss, 1995) and Italy (Fiorenzuola d’Arda)
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were tested and some of them were found as highly
resistant to the examined PAV strain of BYDV. Coopera-
tion anables to test the response of selected materials
to different BYDV strains under different conditions.
Suneson (1955) identified a recessive resistance gene
in the cultivar Rojo, denominated as yd1, which, how-
ever, has not been exploited in barley breeding due to
its low effect on BYDYV resistance. Until now, the re-
sistance to BYDV based on a semidominant Yd2 resis-
tance gene, detected by Schaller and Qualset (1963) in
the very early barley cultivars of Ethiopean origin, has
been effectively used (Qualset, 1989). This gene is tightly
linked with the genes that control spike density
(15.9¢M), spike colour (14.5cM) and resistance to Rhyn-
chosporium secalis (15.9cM). In 1996, Collins et al.
detected that Yd2 gene is localized on the long arm of
chromosome 3H near the centromere and found that
Yd2 perfectly co-segregated with the RFLP loci Xwg889
and Xylp. Paltridge et al. (1998) developed codominant
PCR diagnostic marker (YLM), converted from AFLP
marker, which was obtained using two thousand dou-
bled haploid lines of Proctor x Shannon cross and veri-
fied on several more cultivars. Recently, Ovesna et al.
(1999) verified the possibility of the use of PCR diag-
nostic marker YLM in breeding spring barley for resis-
tance to BYDV and analyses of F3 plants of the Atlas68
(Yd2 gene)/Jaspis cross revealed that this codominant
marker, able to distinguish homozygous and heterozy-
gous condition, may be a valuable tool for identifica-
tion of resistant materials also on an individual plant
basis, which is difficult in field infection tests, highly
influenced by environmental factors and other genes
that affect plant development and appearance. Until
now, however, we have not obtained any similar results
in winter barley. Further molecular studies are neces-
sary. In the Yd2 locus allelic variability can be ex-
pected. According to the results of Chalhoub et al.
(1995), recessive resistance gene in the cultivar
Chikurin Ibaraki 1 is tightly linked or allelic with Yd2.
The presence of Yd2 gene has been detected in sev-
eral spring and winter barley cultivars: Atlas 68, Abate,
CI2376 (Schaller, 1983), UC476 (Schaller et al., 1990),
Corris, Coracle, CM 67, CM 72, Franklin, Nomin, Prato,
Shannon, Shyri, Sutter, UC 337, UC 566, UC 603, Ve-
nus, Vixen and Wysor (Burnett er al., 1995). A single
major gene Yd2 was responsible for the resistance to
BYDV in Brea’S’/Ben (Sip et al., 1997) and with the
use of PCR diagnostic marker YLM also the highly
resistant CIMMYT line Giza 121/Pue appeared to carry
this gene, similarly as Atlas 68 and Brea’S’'/Ben
(Ovesna et al., 1999). Yd2 signal was not detected in
the moderately resistant Czech spring barley cultivars
Malvaz and Atribut (which is in accordance with re-
sults of genetical analyses) and in the winter barley
cultivars Perry and Sigra. Segregation analyses in the
generation F3 showed that major gene different from
Yd2 is likely to confer resistance to BYDV in Perry.
Also genetical analyses of crosses with the cultivar Sigra
indicate a different genetic basis of resistance in this
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cultivar. Segregation analyses of the response to BYDV
infection in F3 lines of the crosses between Malvaz and
susceptible cultivars Akcent and Jaspis, supplemented
by quantitative ELISA assay of BYDV in leaf extracts,
showed that at least two genes of minor effects were
responsible for the resistance of Malvaz (Sip et al.,
1997). The intercrossing of moderately resistant culti-
vars Malvaz and Atribut did not result in the increase
of resistance level but combining major (Yd2) and mi-
nor genes appeared to be the most prospective way to
reach success in breeding spring barley for BYDV re-
sistance (similarly Qualset, 1983). Minor genes from
Swedish and Norwegian landraces, besides Yd2 gene,
were exploited in Sweden (Weibull, 1993).

Detection of resistance genes different from Yd2 is
important for resistance breeding because it enables
pyramiding resistance genes. Though introduction of
Yd2 gene is generally regarded as highly beneficial
(also in our tests — Sip et al., 1997), the effects of this
gene in different genetic backgrounds may be different
(Qualset, 1983). Makkouk and Ghulam (1994) found
that the genetic background may mainly influence the
rate of virus spreading within a plant. The effectiveness
of this gene may be reduced in material with a long
growth cycle such as winter-habit genotypes (Jones,
Catherall, 1970). Comeau and Jedlinski (1990) noted
that when introduced into cultivated varieties, Yd2 ap-
pears to be associated with negative traits such as ex-
cessive plant height and limited yield with poor quality
seed. Nevertheless, resistant cultivars have been released
in various parts of the world (Larkin ef al., 1991), in-
dicating that the negative association can be overcome
by selection. Delogu et al. (1995) have succeeded in
development of new winter barley genotypes that in-
corporate both Yd2 resistance and superior agronomic
traits for areas where BYDV is endemic. St-Pierre et
al. (1998) postulated that improvement of yield stabil-
ity will result from basic gene reactions to biotic and
abiotic stresses. Specific selection for BYDV resistance
and drought resistance seems more and more possible.

Also the response of Yd2 gene carriers to different
BYDYV strains and isolates that differ in pathogenicity
should be studied. Herrera and Plumb (1991) showed
that the Yd2 gene was very effective in preventing
damage caused by MAV- and PAV-like isolates but
conferred little or no benefit when an RPV-like isolate
caused infection. Interactions between PAV-like iso-
lates of BYDV and barley genotypes were detected by
Chalhoub et al. (1994). In Australia Banks ef al. (1992)
found Yd2 resistance effective against 2 of 3 examined
BYDV-RPV isolates.

Owing to the fact that Yd2 gene has not yet been
introduced to high yielding materials suitable for the
conditions of the Czech Republic, it is necessary to
apply a recurrent selection scheme with repeated back-
crossing to modern cultivars. Foroughi-Wehr and Wen-
zel (1990) showed that for breeding programmes that
include wild or unrelated genotypes, recurrent selection
alternating with several haploid steps is the most effi-
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cient way to reach success. With the use of molecular
marker of Yd2 gene the breeding process could be sub-
stantially shortened, without destroying the plant (Ford
et al., 1998; Paltridge et al., 1998; Ovesna et al., 1999).
To obtain the highest resistance level, it was found
particularly advantageous to cross unrelated donors of
Yd2 gene with the modern cultivars showing moderate
resistance (Sip et al., 1997) and the selection could be
more effective if loci for the involved resistance genes
were identified. As minor genes are likely to be respon-
sible for this resistance, it would be necessary to choose
an approach common for quantitative traits (QTL). QTL
markers segregate, however, according to Mendel laws
and they are not dependent on environmental condi-
tions. Mapping of QTL’s was enabled in the last 10 years
by the marker systems like RFLP, RAPD, AFLP and
microsatellites, and it is also possible to prepare desirable
plant populations (Graner et al., 1994; Vos et al., 1995;
Powell et al., 1996; Struss, Plieske, 1998). Mapping of
QTL’s in barley is now performed in many laborato-
ries, concentrated on various characters, like malting
quality characters, resistance to diseases and so on (Ka-
sha et al., 1995; Tinker et al., 1996; Han et al., 1997;
Lee, Penner, 1997; Mather et al., 1997; Thomas et al.,
1998; Toojinda et al., 1998). Identification of gene loci
responsible for resistance of Atribut and Malvaz, using
populations of randomly selected inbred lines, is our
future objective. Another objective is the development
of molecular markers of genes detected in winter barley
cultivars Perry and Sigra. Marker-assisted breeding for
BYDYV resistance is substantiated also by lower costs
of analyses in comparison with field infection tests.
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Registrovan: Ceska republika, 1999, Slovenska republika, 1999

Slechtitelska prava: SELGEN, a. s., Praha, Ceska republika

Slechtitel a udrzovatel: SELGEN, a. s., Slechtitelska stanice LuZany

Rodokmen: (SUM x LU - 0040) x EMERALD

LU - 0040 je kiizencem dvou luZanskych novo$lechténi.

Metoda 3lechténi — rodokmenova: Prvni kfiZeni bylo provedeno v roce 1985. Individudlni vybéry rostlin se opakujl kaZdoro¢né
od generace Fz. Potomstva vybranych rostlin se vysévaji na plochu 2,5-3 m? v fidsim sponu (cca 40 semen na m ) Pokud je
material relativné vyrovnany, zahajuji se od generace F4 vynosové zkousky ve dvou opakovénich po 10 m% V dalgich
generacich se zvy3uje poet opakovani na tfi. Pfi homogenizaci vybranych potomstev, ktera trva obvykle tfi aZ &tyfi roky, se
vyfazuji odli$né linie a podle potfeby se zafazuji reselekce rostlin ze zkouSek vykonu. Vynosové zkousky se postupné rozituji
od tii aZ na Sest lokalit. Selekce na rezistenci ke komplexu kofenovych a krékovych chorob, které jsou u hrachu nejdaleZitéjsi,
probihd jiZz od generace F; vysevem do zamofené pudy. Sklenikové provokacni testy na komplex fuzariéz se provadi
opakované od generace Fs. Ve firemnich zkouskich byly provedeny testy na odolnost k jednotlivym rasim Fusarium oxys-
porum f.s. pisi. U viech vybranych vynosovych zkousek byly provedeny testy na obsah N-latek, $krobu a antinutri¢nich latek
(TiA). Do registraénich zkousek UKZUZ v CR a UKSUP ve SR bylo novoslechténi prihlaSeno v roce 1996 a v obou zemich
registrovdno v roce 1999 (v Fi3) pod nazvem Zekon.

Odolnost k chorobam: Je rezistentni k F. oxysporum f.s. pisi rasa 1 a 2 a ma velmi dobrou polni odolnost ke komplexu
kofenovych a krékovych chorob, obecné strupovitosti a peronospore. Stfedni odolnost ma k bakteriozam, padli a virozdam.

Jakost: Mi dobry soubor technologickych vlastnosti, zejména velmi dobrou vyrovnanost barvy semen i stejnomérnost vafeni.
Doba vareni je stfedné dlouhd a obsah N-latek v semeni je primérny (23,3 %). Pro obsah antinutri¢nich litek se upfesiiuje
stupnice hodnoceni ve spoluprici s francouzskymi laboratofemi a je charakterizovana inhibiéni aktivitou viaci trypsinu TIA
(tj. mnozstvi mg &istého trypsinu, které je aktivovdno | g vzorku — Smith er al., 1980). Odriida Zekon ma obsah antinutri¢nich
latek podle dosavadniho hodnoceni nizky (5,7 TIA mg/100 g) oproti priméru standardnich odrid (6,7 mg TIA/100 g suSiny 3rotu).
Vynos zrna: Ve viech péstebnich oblastech je vynos zrna i vynos N-litek nadprimérny.

Ostatni vlastnosti: Odrida patii mezi bezlisté typy a fadi se mezi nejlepsi i z hlediska odolnosti k poléhani. Semeno je
zelené, drobnéjsi, s HTS mezi 240-260 g. Dobou zrani je polopozdni.

Pea variety Zekon

Registered: Czech Republic, 1999, Slovak Republic, 1999

Breeder’s rights: SELGEN, a.s., Prague, Czech Republic

Breeder and maintainer: SELGEN, a.s., LuZany Breeding Station

Pedigree: (SUM x LU - 0040) x EMERALD

LU - 0040 is a cross of two experimental lines produced at LuZany

Breeding method — pedigree: The first crossing was carried out in 1985. Individual selections of plants were repeated from
F gencralmn every year. Progenies of selected plants were sown on plots 2.5-3 m? in size at a greater spacing (ca. 40 seeds
per m ) If the material was relatively homogeneous, yield tests at two replications of 10 m? each started in Fs generation.
The number of replications was increased to three in the next generations. Distinct lines were eliminated in the course of
selected progeny homogenization, usually taking 3-4 years, and plant reselections from performance tests were included if
necessary. The number of localities with performance tests gradually increased to three up to six. Selection for the complex
of root and crown diseases, most important in pea, was carried out from F| generation by sowing into infested soil. Greenhouse
provocation tests for fusarioses were repeated from Fg generation. Tests of resistance to the particular races of Fusarium
oxysporum f.s. pisi were performed in firm tests. Tests for the content of proteins, starch and antinutritive components (TIA)
were carried out in all performance tests used. Applications for registration tests of this new-bred variety carried out by
UKZUZ in the CR and UKSUP in the SR were filed in 1996; it was registered in both countries in 1999 (in Fj3) under the
name Zekon.

Resistance to diseases: It is resistant to F. oxysporum f.s. pisi, races 1 and 2, and its field resistance to the complex of root
and crown diseases, common scab and peronospora is very good. It shows medium resistance to bacterioses, mildew and viroses.
Quality: A set of its technological properties is good, particularly uniform color of seeds and homogeneous cooking. Cooking
time is medium long, protein content in seed is at an average level (23.3%). Evaluation scale for the content of antinutritive
components is improved in cooperation with French laboratories, and its trypsin inhibitory activity TIA is characteristic (i.e.
an amount of pure trypsin in mg activated with 1 g of sample — Smith et al., 1980). Zekon variety has a low content of
antinutritive components (5.7 TIA mg/100 g) according to the present scale if compared with an average value of standard
varieties (6.7 mg TIA/100 g coarse meal dry matter).

Yield of seed and yield of proteins is above average in all production areas.
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Other characteristics: It is a semileaf type, and it is one of the best varieties by its lodging resistance. Seeds are green,
smaller in size, with a 1,000 seed weight 240-260 g. It is semi-late by its time of ripening.

Hrach sety Gotik

Registrovan: Ceska republika, 1999
Slechtitelska prava: SELGEN, a. s., Praha, Ceské republika
Slechtitel a udrzovatel: SELGEN, a. s., Slechtitelska stanice LuZany
Rodokmen: CONSORT x LU - 28 B

LU - 28 B = (LU-Kr 2 x ULADOVSKIJ 303) x JUPITER
Metoda $lechténi — rodokmenova: Stejnd jako u odridy Zekon. KfiZeni bylo provedeno v roce 1987. Do registracnich
zkouSek bylo novoslechténi pfihld§eno pod oznaenim SG-L676 v roce 1996 a zapsano mezi registrované odridy na jafe
1999 pod jménem Gotik v generaci Fja.
Odolnost k chorobim: Je rezistentni k Fusarium oxysporum f.s. pisi, rasy 1, 2, 6. K obecné strupovitosti hrachu a perono-
spofe mé velmi dobrou polni odolnost a stiedni polni odolnost ma k vir6zam, bakteriézdm a k padli.
Jakost: Odruda ma dobré technologické vlastnosti zrna — zejména vyrovnanost barvy, dobrou bobtnavost i stejnomérnost
vafeni. Obsah N-litek v zrné€ je pramérny (23,2 %). Obsah antrinutri¢nich litek je vyhovujici — 9,7 mg TIA/100 g suSiny
$rotu.
Vynos zrna: Ve viech péstebnich oblastech méd vysoky vynos zrna i dusikatych latek.
Ostatni vlastnosti: Odrida méa redukovanou listovou plochu (bezlisty, semileaf typ). Vzristnosti patii mezi nejvy$si v sor-
timentu a lodyha je asi o 10 cm del$i neZ u odridy Bohatyr, ale jeji odolnost k poléhdni je velmi dobri. Semeno je Zluté,
kulovito-ovalné az vejcité, vétsi (HTS 270-280 g). Dobou zralosti patii do skupiny polopozdnich odrid.

Pea variety Gotik

Registered: Czech Republic, 1999
Breeder’s rights: SELGEN, a.s., Prague, Czech Republic
Breeder and maintainer: SELGEN, a.s., LuZany Breeding Station
Pedigree: CONSORT x LU - 28 B

LU - 28 B = (LU-Kr x ULADOVSKIJ 303) x JUPITER
Breeding method — pedigree: As described in Zekon variety. Crossing was carried out in 1987. An application for registration
tests of this new bred variety designated SG-L676 was filed in 1996 and it was certified in F12 generation in spring 1999
under the name Gotik.
Resistance to diseases: It is resistant to Fusarium oxysporum [.s. pisi, races 1, 2, 6. Its field resistance to common scab of
pea and peronospora is very good, its resistance to viroses, bacterioses and mildew is at a medium level.
Quality: Good technological properties of seed — particularly uniform color of seeds, good swelling and homogeneous cooking.
Protein content in seeds is at an average level (23.2%). The content of antinutritive components is satisfactory — 9.7 mg TIA/100 g
coarse meal dry matter.
Seed yield: High yields of seed and proteins in all production areas.
Other characteristics: The variety has a reduced leaf area (semileaf type). It is one of the tallest varieties in a pea collection
by its growth habit, the stem is by about 10 ¢cm longer than in Bohatyr variety, but its lodging resistance is very good. The
seed is yellow, round oval or egg-shaped, larger in size (TSW 270-280 g). It is semi-late by its time of ripening.

Ing. Josef Kreuzman
SELGEN, a. s., Slechtitelskd stanice LuZany, 334 54 LuZany
Tel.: 019/798 24 28, fax: 019/798 24 25

Jeémen ozimy Luran

Registrovin: Ceska republika, 1998
Slechtitelsk4 prava: SELGEN, a. s., Praha, Ceska republika
Slechtitel a udriovatel: SELGEN, a. s., Slechtitelsk4 stanice LuZany

“Rodokmen: Okal x Lunet
Metoda Slechténi — rodokmenova: Rok kiiZzeni 1986. Od generace F2 byla hodnocena polni odolnost k listovym chorobam,
poléhani, a zimovzdornosti a regeneracni schopnost. Byly zahajeny i klasové vybéry. Prvni pfedbézné zkousky vynosu probéhly
v generaci Fs, ve které také pfi reselekci jednoho $tépicicho potomstva byla vybrana vyrazné morfologicky odli¥nd linie. Od
generace Fg byla pribézné z této linie vedena samostatné kaZzdoro&n& opakovana klasovd potomstva. V generacich F7 aZ Fy
byly zahdjeny zkou$ky vykonu, postupné ve vice opakovanich a na vice lokalitich. V Fy byly linie z této populace zkouSeny
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na péti lokalitdch ve Ctyfech opakovanich. UdrZovaci §lechténi bylo zahdjeno od F7. Kromé testii mrazuvzdornosti, stanoveni
obsahu bilkovin byla testovéna i specifickd odolnost k padli travnimu a Zluté zakrslosti jeémene (BYDV). V Fjo byla vybran4
linie ptihla¥ena do prvniho roku statnich odridovych zkouSek. Soucasné byly provedeny podrobné testy mrazuvzdornosti ve
VURYV Praha-Ruzyné, testy na odolnost k viru Zluté mozaiky je¢mene (BaYMV) v Némecku, elektroforetickd analyza hor-
deinti na 3S Stupice a v Fi2 elektroforéza hordeini a esteraz ve VURV Praha-Ruzyné. Tyto analyzy u linii udrZovaciho
Slechténi prokazaly, Ze z hlediska spektra hordeini a esterdz je toto novoslechténi jednoliniovou odriidou. Ve statnich zkous-
kach byl materidl zkou$en pod oznatenim SG-L 725 a po tiiletém zkouSeni v generaci Fj2 byl zaregistrovdn v roce 1998
v CR pod ndzvem Luran. Registraéni zkousky v Rakousku a Madarsku nebyly Gsp&¥né. Velmi dobré vysledky viak Luran
dosahuje v SOZ na Ukrajiné a na Slovensku (pfedpoklad registrace v roce 1999). Ve firemnich zkou3kach je v sou¢asné dob&
zafazen v Némecku, Francii, Anglii a Irsku. Odruda Luran byla vybrana ze stejné kombinace kiiZeni jako odrida Luxor, kterd
byla registrovéna jiZz v roce 1996.

Odolnost k chorobam: Dobri polni odolnost k padli travnimu (Erysiphe graminis) je spojend s geny MI-Bw a MI-Ra, rovnéz
odolnost k rhynchosporiové skvrnitosti (Rhynchosporium secalis) je dobrd. Vyznamné byla zlepSena polni odolnost ke rzi
jeéné (Puccinia hordet) a hn&dé skvrnitosti (Pyrenophora teres). Odriida neni odolna k vir6zdm BaYMV ani BaYDV. Odol-
nost k plisni snéZné (Fusarium nivale) je jen primérnd.

Kvalitativni ukazatele: Krmna Sestifadd odrida s vy$8i HTZ, vysokym podilem pfedniho zrna, dobrou stravitelnosti energie
i dusikatych latek pfi prim&rném obsahu 62-64 % $krobu a 10-13 % NL v su8iné.

Vynosy zrna: Dosahuje velmi vysoké vynosy zrna s velmi dobrou ro¢nikovou i stanovistni stabilitou ve viech oblastech
péstovani ozimého je¢mene. V tfiletém priméru SOZ v CR dosahl vynosu 106,4 % na priamér standardnich odrid. Nejlépe
se jeho prednosti uplatiiuji v intenzivnéjSich polohach bramborafské oblasti a v oblasti fepaiské.

Ostatni vlastnosti: Polorany intenzivni typ vicefadého krmného ozimého je¢mene se stfedné vysokym stéblem, s dobrou
odolnosti k vyzimovani, dobrou regeneraéni schopnosti, vysokou intenzitou jarniho obristani a s dobrou odolnosti k poléhani
a podrusténi. P&stovani po obiloving snasi, nejvyssich vynosi a nejlepsi kvality zrna dosahuje po luskovinach.

Winter barley LURAN

Registered: Czech Republic, 1998

Breeder’s rights: SELGEN, a.s., Prague, Czech Republic

Breeder and mainteiner: SELGEN, a.s., LuZany Breeding Station

Pedigree: Okal x Lunet

Breeding method — pedigree: Year of crossing 1986. Since generation F, we started ear selection. The F2 populations were
selected for field resistance to foliar diseases, lodging, winterhardiness and regeneration ability. In Fs we started first
preliminary yield trials (1 x 10 m?). Between reselections in Fs segregating progenies we obtained one line morphologically
distinctive. Since Fg¢ generation repeated ear selections from this line were cultivated separately. Yield trials were evaluted
from F7 to Fg progressively on more locations and with more replications. In Fg lines from this population were tested on 5 locations
and in 4 replications. The maintenance breeding started in F7. The selection in these generations were aimed for protein
percentage, winterhardiness, specific resistance to mildew and resistance to Barley Yellow Dwarf Virus (BYDV). Precise
frost resistance tests were carried out in the Institute of Plant Production in Prague-Ruzyné, tests on resistance to Barley
Yellow Mosaic Virus (BYMV) in Germany and electrophoretic analysis at the Plant Breeding Station in Stupice. Electro-
phoresis of hordeins and the esterases was performed at the Experimental Institute of Plant Production in Prague-Ruzyn& (in
F12). According to this analyses this variety is single-line. In Official Trials of Czech Republic the breeding line SG-L725 was
tested in years 1996-1998 and it was registered as variety Luran in Fj2. Official Trials in Austria and Hungary were not
successful. Luran has very promising results in Official Trials in the Ukraine and in Slovakia. Luran is also tested in
preliminary trials in Germany, France, England and Ireland. Variety Luran was selected from the same cross as variety Luxor
registered in 1996.

Disease resistance: Medium field resistance to mildew (Erysiphe graminis) is connected with genes MI-Bw and MI-Ra.
Resistance to scald (Rhynchosporium secalis) is also good. There is a notable improvement in field resistance to brown-rust
(Puccinia hordei) and net blotch (Pyrenophora teres). The variety is not resistant to BaYMV or BaYDV. Resistance to
snow-mould (Fusarium nivale) is only average.

Quality: Luran is a 6-rows fodder variety with higher TKW, high proportion of grain above 2.5 mm sieve, good digestible
energy and of protein with an average content of 62-64% starch and 10-13% nitrogenous substances in dry matter.

Grain yield: The yields of grain were very high with very good year-to year stability in all winter barley farming regions.
In the 3-year average of Official Trials in the Czech Republic it yielded 106.4 % over the standard varieties. It is suitable
for more intensive areas, mainly in potato and sugar beet-growing regions.

Other characteristics: Luran is medium-early, intensive-type, multi-row fodder winter barley, it has a medium high stem,
good winter-resistance and regeneration ability. Luran has a high intensity of vernal overgrow and good lodging resistance.
It tolerates cultivation after cereals, best crops and best grain quality are obtained after leguminous crops.

Ing. Pavel MaFik
SELGEN, a. s., Slechtitelskd stanice Luzany, 334 54 LuZany
Tel.: 019/798 24 28, fax: 019/798 24 25
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Brambor Samanta

Registrovana: Ceska republika, 1999

Slechtitelsk4 préiva: Selekta Pacov, a. s., Ceské republika

Slechtitel a udrzovatel: Selekta Pacov, a. s.

Rodokmen: Sante x Zlata

Metoda 3lechténi: Individudlni klonovy vybér z hybridni populace. Po nakfiZeni a vypéstovani semenné generace bylo
potomstvo vedeno dva roky v ramSovych generacich. V téchto generacich byly béhem vegetace i po sklizni vylouCeny typy
vyrazné neodpovidajici ¥lechtitelskému zdméru. V nédslednych vegetativné mnoZenych generacich bylo po dobu péti let
sledovano potomstvo kaZdého jedince, vybraného v pohlavni generaci, individudlng. Selekce byla provadéna na zakladé
hodnoceni odolnosti k virovym, houbovym a bakteridlnim chorobdm, vykonnosti a kvalitativnich ukazateli. Vybrany kfiZenec
HR 37/35 byl zkouSen ve stitnich registratnich zkoudkéch v letech 1996-1998 a v roce 1999 registrovan jako odrida
Samanta. B&hem zkouseni v registralnich zkouskich bylo paralelné zaloZeno udrZovaci Slechténi tohoto kiiZence. Bylo
vybréno a ozdraveno n&kolik kloni, které byly pomoci tkafiovych kultur a naslednym péstovanim rostlin z meristému v izo-
14tu rozmnoZeny a dile hodnoceny. Ziskanéa sadba vybranych klonu se stala zdkladem pro vyrobu zakladni sadby.
Odolnost k chorobdm: Odruda je odolna k hadatku bramborovému, rase Ro 1, a ¢aste¢né nachylnd k rakoviné brambor
patotypu D 1. M4 vy33i odolnost proti plisni bramborové v nati i na hlizéch. Vykazuje vysokou polni rezistenci k virovym
chorobam, vysokou odolnost k obecné strupovitosti a kofenomorce bramborové.

Jakost: Hlizy jsou kulovité aZ kratce ovalné, mirné zplost&lé s mélkymi ofky. DuZnina mé plo$n& vyrovnanou svétle Zlutou
barvu. Slupka je Zlutohnéd4, hlizy jsou tvarové i velikostn& vyrovnané. Skrobnatost 14,5 %, varny typ B/A. Odrida Samanta
je velmi vhodn4 pro pfimy konzum. B&hem celého skladovaciho obdobi si zachovéva velmi dobrou chut.

Vynos hliz: V prib&hu registradnich zkousek (1996-1998) doséhla odriida Samanta tfiletého primé&mného vynosu 54 t/ha.
Ostatni vlastnosti: Samanta je polopozdni odriida s pomalej§im po&ate¢nim ristem, vysokym vzpfimenym stonkem a syté
zelenym listem. Nekvete, viechna poupata opadavaji.

Potato Samanta

Registered: Czech Republic, 1999

Breeder’s rights: Selekta Pacov, a.s., Czech Republic

Breeder and maintainer: Selekta Pacov, a.s.

Pedigree: Sante x Zlata

Breeding method: Individual clone selection from hybrid population. After crossing and after seed generation was produced,
progenies were grown in bulk sample generations for two years. The types expressively not complying with the breeding aim
were excluded in the latter generations during the growing season and after harvest. The progeny of each individual, selected
in sexual generation, was studied on an individual basis for five years in successive vegetatively propagated generations.
Selection was carried out by means of evaluation of resistance to viral, fungal and bacterial diseases, performance and
qualitative traits. A selected cross HR 37/35 was tested in state registration tests in 1996-1998, and it was registered as
Samanta variety in 1999. Maintenance breeding of this cross was parallelly established during registration tests. Several clones
were selected and sanitated that were propagated by tissue cultures and subsequent growing of plants from isolate meristems
and evaluated. Seed tubers obtained in this way was used for the production of basic seed.

Resistance to diseases: The variety is resistant to potato root eelworm, race Ro 1, and partly susceptible to black wart of
potato of pathotype D 1. It shows higher resistance to late blight of potato both in tops and tubers. Its field resistance to viral
diseases is at a high level, its resistance to common scab and black scab of potatoes is also high.

Quality: Tubers are spherical to short oval in shape, slightly flat, with shallow buds. Pulp is light yellow in color, the
coloration is uniform in section. Skin is yellow-brown in color, the shape and size of tubers are homogeneous. Starch content
14.5%, cooking type B/A. Samanta variety is very good for direct consumption. Very good taste is maintained during the
whole storage period.

Tuber yield: Three-year average yield of Samanta variety was 54 t/ha during registration tests (1996-1998).

Other characteristics: Samanta is a semi-late variety with less vigorous initial growth, tall upright stem and deep green
leaves. It does not bloom, all buds are shed.

Ing. Jiti Mohl
Selekta Pacov, a. s., Starodvorskd 352, 395 01 Pacov
Tel.: 0042 0365/44 20 71, fax: 0042 0365/44 26 66, e-mail: selekta@ch.bohem-net.cz
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POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké price, kritkd sdéleni
a vybérové i pichledné referdty, tzn. price. jejichz podkladem
je studium literatury a které shrnuji nejnovejsi poznatky v da-
né oblasti. Prace jsou uvefejiioviny v cedting, slovensting nebo
angliéting. Rukopisy musi byt dopInény kratkym a rozSifenym
souhrnem (vcetné kli¢ovych slov).

Autor je pIn& odpovédny za plivodnost prace a za jeji véc-
nou i formalni spravnost. K préci musi byt pfilozeno prohld-
$eni autora o tom, 7e prace nebyla publikovina jinde.

O uveiejnéni prace rozhoduje redakéni rada Casopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a prinosu a kvalité préce.

Rozsah védeckych praci nesmi pfesdhnout 15 strojopisnych
stran v&etné tabulek, obrdzka a grafu. V préci je nutné pouZi-
vat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni iprava rukopisu: formit A4, 30 fadek na stranku,
60 thozi na fadku, mezi Fadky dvojité mezery. K rukopisu je
tfeba priloZit disketu s praci pofizenou na PC a s grafickou
dokumentaci. Tabulky, grafy a fotografie se dodavaji zvIast,
nepodlepuji se. Na viechny pfilohy musi byt odkazy v textu.

Pokud autor pouzivi v praci zkratek jakéhokoliv druhu, je
nutné. aby byly alespoii jednou vysvétleny (vypsdny). aby se
predeslo omylam. V ndzvu prace a v souhrnu je vhodné zkra-
tek nepouzivat.

Nazev prace (titul) nema presiahnout 85 thozu. Jsou vylou-
Ceny podtitulky ¢lanku.

Kratky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru &lanku. nikoliv vSak jeho pouhym popisem. Musi
vyjadiit viechno podstatné, co je obsaZeno ve védecké préci.
a ma obsahovat zdkladni Ciselné adaje vCetné statistickych
hodnot. Musi obsahovat kli¢ova slova. Nema prekrocit rozsah
170 slov. Je tieba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uvefejiiovdn a mél by byt dodin ve stejném jazyce
jako védecka prace.

Rozsifeny souhrn (Abstract) je uvefejiovan v anglicting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentovany vysledky prace a uvedeny odkazy na tabulky a ob-
razky, popf. na nejdilezi literarni citace. Je vhodné jej
(v&etn& ndzvu prace a kli¢ovych slov) dodat v angli¢ting, popf.
v &edtiné ¢ slovensting jako podklad pro preklad do anglictiny.

Uvod mi obsahovat hlavni divody, pro¢ byla prace realizovi-
na. a velmi stru¢nou formou mé byt popsan stav studované otazky.

Literarni prehled ma byt kratky, je tfeba uvadét pouze
citace majici uzky vztah k problému.

Metoda se popisuje pouze tehdy. je-li pavodni, jinak po-
statuje citovat autora metody a uvadét jen pripadné odchylky.
Ve stejné kapitole se popisuje také pokusny materidl.

Vysledky — pii jejich popisu se k vyjadieni kvantitativnich
hodnot dava prednost grafim pfed tabulkami. V tabulkich je
(tfeba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické ndlezy.

Diskuse obsahuje zhodnoceni prace. diskutuje se 0 moz-
nych nedostatcich a prace se konfrontuje s vysledky drive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované préci blizsi vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura by méla sestdvat hlavné z lektorovanych perio-
dik. Citace se fadi abecedné podle jména prvnich autori. Od-
kazy na literaturu v textu uvadéji jméno autora a rok vydani.
Do seznamu se zafadi jen prace citované v textu. Na price
v seznamu literatury musi byt odkaz v textu.

Na zvldstnim listé¢ uvadi autor plné jméno (i spoluautort),
akademické. védecké a pedagogické tituly a podrobnou adresu
pracovidié s PSC. &islo telefonu a faxu, popf. e-mail.

Rukopis nebude redakei prijat k evidenci, nebude-li po
formalni striance odpovidat pokynim pro autory.
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Discussion contains an evaluation of the study, potential
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The section References should preferably contain reviewed
periodicals. The citations are arranged alphabetically according
to the surname of the first author. References in the text to
these citations comprise the author’s name and year of publi-
cation. Only the papers cited in the text of the study shall be
included in the list of references. All citations shall be referred
to in the text of the paper.

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles. full
address of his workplace and postal code, telephone and fax
number or e-mail.

The manuscript will not be accepted to be filed by the
editorial office if its formal layout does not comply with the
instructions for authors.



CZECH JOURNAL OF GENETICS AND PLANT BREEDING

Volume 35, No. 2 June 1999

CONTENTS

Ovesna J., § ip V., Vacke J, Kucera L.: Evaluation of resistance to BYDV with the use of PCR
marker linked to Yd2 gene in comparison with the results of field infection tests in spring barley (in English)

Véchet L.: Response of winter wheat varieties to the leaf rust infection (in English)......ccocooovnviiiiinnns
Kolovrat O, Judlova M, Havel J.: Study of variability of indolylglucosinolates in winter rape
(Brassica riapus.L.) seedsi(ini CZECh) . .mmemmessnsmssssssssmsimsssssssesimsssmssnsssssapssssasnssssnsnmmsmmessssnsssasmssssssssssenasasnsassss

INFORMATION - STUDIES — REPORTS

Sip V., Chrpova J, Vacke J, Ovesna J.: Present state and future tasks of the research on barley
resistance to barley yellow dwarf virus in the Czech Republic (in English) ...ccccccooviiiiiiiiinii,
NEW VARIETIES

Rreuzman T PEA-VATTELY ZekOM st oo i s mases v iaids v s aonids dlanas toviaiuassisivseanven

PEa VATTELY, GOTIC o inemererosessmmianmssssesssanimssavasssidissass souessos s o5 sansdes nsss s somissmsamsoias s o edh Avenvisomssisais
Maftik P.: Winter barley Luran
Miah] T Potato: S amanla s e s s A G R s

OBSAH

Ovesna J, Sip V., Vacke J, Ku&era L.: Hodnoceni odolnosti k BYDV. pomoci PCR markeru

spojeného s genem Yd2 ve srovndni s vysledky polnich testli u jarniho je€mene ...

Veéchet L.: Reakce odrad pSenice ozimé na infekci rzi pSeniCnou ...

Kolovrat O, Judlova M., Havel J.: Studium variability indolylglukosinolati v semeni ozimé fepky

(BYASSIGH TADUS Ji)ssraessvnsunssosssoss sonesnessns s ssnssms s s sssson sy Aeiiosesssaens o oy sHsosss Loas 38 s Ea O Ui o e T ROmSR e sO R SAAF SR A

INFORMACE - STUDIE - ZPRAVY

Sip V., Chrpova J, Vacke J, Ovesna J.: Soudasny stav a zaméfeni vyzkumu rezistence je¢mene

K viru Z1uté zaKrslosti v CeSKE TEPUDIICE ........vuvueveeieciecieiese ettt saes st en s seessssanen

NOVE ODRUDY

Krenzman T2 HEACH Sel ZEKON sttt s s o o s oia i st was ot s dioss o badaas s o s sssbbiasi
Hrach sety Gotik..

Martik P.: JeCMen OZIMY LUTAN ....coouiioiiieieeet ettt es e se s easeae s es e s ssesesse s esssennesarae s ensenes

Mo hil 1.: BIambor SAMANLA ........cccecesramsrmsmsmsossasasasasaseansesssssgasasssmsnsmsssessasstasmtosmssassssmanss sassstasassasas stosasssasmaasasisssasss

RECENZE

Cagas B.: Jacqueline Rowarth (ed.) — Practical Herbage Seedcrop Management ..........coccvicecuveecciniiccunnnns

Z VEDECKEHO ZIVOTA

Cagas B.: 4. mezinarodni konference 0 Semenarstvi trav a JEtClOVIN wouviiiieieeinreniiereeenee e

37
43

49

55

61
62
63
64

Védecky asopis CZECH JOURNAL OF GENETICS AND PLANT BREEDING (GENETIKA A SLECHTENI[) @ Vydiva
Ceské akademie zemédélskych véd — Ustav zemédélskych a potravinaiskych informaci @ Redakce: Slezska 7. 120 56 Praha 2,
tel.: 02/24 25 34 89, fax: 02/24 25 39 38 @ Sazba: Studio DOMINO - Ing. Jakub Cerny, Plzefiskd 145, 266 01 Beroun,

tel.: 0311/62 29 59 @ Tisk: UZPI Praha ® © Ustav zemédélskych a potravinafskych informaci, Praha 1999

Rozsifuje Ustav zemédélskych a potravindfskych informaci, referat odbytu, Slezskd 7, 120 56 Praha 2



