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IMPACT OF HOMOEOLOGOUS GROUP 5
CHROMOSOMES WITH DIFFERENT vrn LOCI ON LEAF
SIZE AND TILLERING"

VLIV CHROMOZOMU PATE HOMOEOLOGICKE SKUPINY
S ROZDILNYMI LOKUSY vrn NA VELIKOST LISTU A ODNOZOVANI

J. Kosner, K. Pankova

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

ABSTRACT: Genetic factors influencing leaf size (length, width, area of the first leaf) were studied using reciprocal
substitution lines between winter wheat cultivars with a high vernalization requirement (Mironovskaya 808) and a low
vernalization requirement (Bezostaya 1), where the presence of different recessive vrn alleles is supposed. In addition to it
differences between the effects of individual group 5 chromosomes were established and impact of different sowing dates on
leaf area and tiller number was detected. Cultivars Mironovskaya 808, Bezostaya 1 and substitution lines Mironovskaya 808
(Bezostaya 1 5A), Mironovskaya 808 (Bezostaya 1 SB), Mironovskaya 808 (Bezostaya 1 5D) and reciprocal substitution lines
Bezostaya | (Mironovskaya 808 5A), Bezostaya 1 (Mironovskaya 808 5B) and Bezostaya 1 (Mironovskaya 808 5D) were
sown on ten different dates. Evaluation of the effect of the lines has shown considerable impacts of genetic factors on leaf
area. Lines with Mironovskaya 808 genetic background have smaller leaves and substitutions with homoeologous group 5 chro-
mosomes of Bezostaya 1 cause further reduction of the size. Inversely, lines with Bezostaya | genetic background have larger
leaves and chromosomes of Mironovskaya 808 cause their extension. Most distinctive enlarging effect was detected in
substitution line Bezostaya 1 (Mironovskaya 808 5B). We can infer some relations from analysis of the impact of homoeo-
logous group 5 chromosomes carrying loci vrn and comparing it to the effect of these chromosomes on vernalization response.
Chromosome 5B of Mironovskaya 808, which most effectively reduces vernalization requirement (Ko3ner, Pankova, 1997),
also most effectively caused the extension of leaf area. It is possibly due to the pleiotropic effect of vrn genes. Relatively
scarce occurrence of significant interactions homoeologous group 5 chromosomes x genetic background suggests indepen-
dence of their effects. Sowing date significantly influences both wheat leaf size and tiller number. Under timely sowing date
both leaf area and tiller number are on a high level, under later sowing dates first tiller number drops, followed then by leaf
area. Least advantageous is the sowing date when plants germinate during winter months. Tiller number is low but leaf area
is not negatively influenced when plants germinate in spring.

Keywords: Triticum aestivum; wheat; Vrn-genotypes; vernalization response; leaf size

ABSTRAKT: Pouzitim reciprokych substitu¢nich linii mezi odridami ozimé p3enice s vysokymi niroky na jarovizaci (Mi-
ronovska 808) a s nizkymi ndroky na jarovizaci (Bezostd 1), u nichZ se pfedpoklddd, Ze maji rozdilné recesivni alely vrn,
byly sledovdny genetické faktory ovlivilujici velikost listi (délka, $ifka, plocha prvniho listu) a dile byly uréovény rozdily
v pasobeni jednotlivych chromozomi pété homoeologické skupiny. Byl zjistovan vliv riznych termint vysevu na plochu listi
a pocet odnoZi. Odriidy Mironovskd 808 a Bezosta 1 a substitu¢ni linie Mironovskd 808 (Bezosta 1 5A), Mironovska 808
(Bezosta 1 5B), Mironovské 808 (Bezosta 1 5D) a k nim reciproké substitu¢ni linie Bezostd 1 (Mironovska 808 5A), Bezostd |
(Mironovské 808 5B) a Bezostd 1 (Mironovska 808 5D) byly pé&stovany pii deseti terminech vysevu. Z hodnoceni vlivu linii
je ziejmé, Ze genetické faktory maji na velikost listl znaény vliv. Linie s genetickym pozadim Mironovskd maji mensi listy
a substituce chromozomu pété homoeologické skupiny z Bezosté je je§té zmen3uji. Naopak linie s genetickym pozadim
Bezosté maji listy vétSi a chromozomy z Mironovské je zvét3uji. Nejvyraznéji se na zvétdeni listd uplatiiuje substitu¢ni linie
Bezostd 1 (Mironovskéd 808 5B). Rozborem plisobeni chromozomii paté homoeologické skupiny nesoucich lokusy vrn a jeho
porovnanim s vlivem téchto chromozomu na jaroviza¢ni reakci je moZné usuzovat na uréité souvislosti. Chromozom 5B
z Mironovské, sniZujici nejvice potfebu jarovizace (Ko3ner, Pdnkovd, 1998), nevice pisobil na zvétSeni plochy listi. Je
mozné, Ze se jedné o pleiotropni efekt genli vrn. Pomérné fidky vyskyt priikaznych interakci chromozomy paté homoeologické
skupiny x genetické pozadi naznaCuje nezdvislost jejich puisobeni. Velikost listd pSenice i polet odnoZi jsou statisticky
vyznamné ovliviioviny dobou vysevu. Pfi v€asném vysevu je plocha listd i pocet odnoZi na vysoké trovni, pfi pozdé&jsich
vysevech nejprve klesd pocet odnoZi a pak i plocha listi. Nejméné vyhodny je termin, pfi kterém vzchézeni rostlin probiha
v pribéhu zimnich mé&sici. PFi vzchdzeni na jafe zistava na nizké drovni poéet odnoZi, zatimco plocha listi tak negativng
ovlivnéna neni.

Kli¢ova slova: Triticum aestivum; pSenice; Vrn-genotypy; jarovizalni reakce; plocha listi

*  The research was supported by the Ministry of Agriculture of the Czech Republic (Project No. EP 7235).
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INTRODUCTION

Growth habit of wheat (winter, spring) is genetically
determined especially by genes Vrnl, Vrn 2, Vrn3,
which have two or more alleles (Pugsley, 1971; Snape
et al., 1976). Dominant alleles are inhibitors of vernali-
zation requirement and determine spring growth habit.
These very important genes are located on chromo-
somes 5A, 5B, 5D (Law et al., 1976; Maistrenko,
1980).

Winter cultivars have a recessive constitution of all
three loci (Pugsley, 1972). Vernalization requirement
in winter cultivars is strong but diverse. Differences
between vernalization requirements of winter cultivars
suggest diversity of recessive vrn alleles (Pugsley,
1971), or effect of modifying genes in genetic back-
ground (Gotoh, 1980, 1983).

In our preceding experiment (KoSner, Pankova,
1998) genetic determination of vernalization require-
ment of winter wheat cultivars was detected using sub-
stitution lines with reciprocal substitutions of chromo-
somes carrying recessive vrn alleles (homoeologous
group five chromosomes) between a winter cultivar
with high (Mironovskaya 808) and a cultivar with low
vernalization requirement (Bezostaya 1). Reciprocal
substitution lines of the same chromosome, carrying
the vrn locus, showed different responses to vernaliza-
tion deficit and the differences were demonstrated in
all observed reciprocal chromosomes. Diverse vernali-
zation requirement of winter wheat cultivars has thus
shown to be a result of multiple alleles of vrn loci,
which are carried on the observed chromosomes. We
inferred in an experiment that the genotypes of winter
wheat cultivars could include different alleles vrn de-
termining vernalization requirement.

After satisfying vernalization requirement the life
cycle of wheat continues, which represents a sequence
of growth and development phases. The course of the
phases probably strongly influences many of agronomi-
cally important characters. Length and course of indi-
vidual phases depend on the environment where the
plants are grown, and on the complex of genetic factors
governing vernalization response, photoperiod re-
sponse and earliness per se.

Stelmach (1993) studied genetic effects of dominant
Vrn genes on time to heading and agronomic traits in
wheat. He assumes that the impact of the Vrn genotypes
is stronger than the influence of background and envi-
ronment.

Other agronomically important genes have been
found besides locus Vrn on the homoeologous group
five chromosomes. Q gene located on SA chromosome
governs morphology of the spike (normal and speltoid
habit), BI gene inhibits the development of awns. The
order of the genes was established: centromere — Vrnl —
Q — Bl. In Vrnl locus a linkage was determined with
RFLP markers Xbcd450, Xrz395 (0.8 ¢cM) and Xpsr
426 (5.0 cM). The area neighbouring with Vrn was

located in the centre of the long arm of the chromosome
(Kato et al., 1998).

Gene Fr I governing frost resistance is another im-
portant gene of this chromosome. The genes Vrnl and
Fr I were located using RFLP markers (Galiba et al.,
1995) closely attached to the distal part of long SAL
arm and recombinations have been found between them
allowing to separate the vernalization requirement from
frost resistance.

The aim of our experiment was to establish the im-
pact of homoeologous group five chromosomes, which
carry vrn alleles responsible for diverse vernalization
requirement, leaf area and tillering in wheat.

MATERIAL AND METHODS

Defined materials which allow to distinguish the ef-
fects of chromosomes (with vrn alleles) from the effect
of the genetic background, originated from reciprocal
substitutions of the homoeologous group 5 chromo-
somes (SA, 5B, 5D chromosomes) between winter
wheat genotypes Mironovskaya 808 and Bezostaya |
having contrasting vernalization requirements. Substi-
tution lines were produced by four generations of back
crosses (four generations of crosses, each followed by
a generation of self-pollination) with the monosomic
lines for a given chromosome of the cultivars Mi-
ronovskaya 808 and Bezostaya 1. These lines in turn
originated from six generations of back crosses between
the two cultivars and monosomic lines of the cultivar
Zlatka.

Substitution lines obtained in this way were: Mi-
ronovskaya 808 (Bezostaya 1 5A), Mironovskaya 808
(Bezostaya 1 5B), Mironovskaya 808 (Bezostaya 1 5D),
and the reciprocal Bezostaya 1 (Mironovskaya 808 5A),
Bezostaya 1 (Mironovskaya 808 5B) and Bezostaya 1
(Mironovskaya 808 5D). The original cultivars Mi-
ronovskaya 808 and Bezostaya 1 are designated Mir
and Bez hereinafter.

The effect of the 5A, 5B and 5D chromosomes on
vernalization response was already established in our
previous works with the same materials (Ko$ner, Pénko-
va, 1997).

An experiment to observe the leaf area and tillering
started in autumn 1996 as a field trial with replications.
Each plot consisted of two rows 1 m long, distance
between the rows was 15 cm; each row was manually
sown with 20 seeds of one of the original cultivars or
one of the six substitution lines.

There were 10 variants of sowing dates to get a wide
range of environmental conditions, and to determine
interactions between genotypes and environment. The
variants were sown in two repetitions in weekly inter-
vals from 1 October to 3 December 1996. The experi-
ment included altogether 160 plots, which were wa-
tered immediately after sowing to ensure uniform
germination of plants. The number of plants was ad-
justed to 30 per plot in spring.

CZECH J. GENET. PLANT BREED., 35, 1999: 65-72
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Besides determining the leaf area and tillering the
experiment also aimed to establish the impact of the
observed chromosomes on the growth phases and on
agronomic characters in wheat.

First leaves from five plants of each variant of the
first sowing date were scanned to establish their exact
area, length and width by computer processing. The
average coefficient 0.83 was computed for the leaf area
to the rectangular area (length x width of the leaves).

The length and width of leaves in ten plants per each
plot (all sowing dates and replications) was measured
and approximate leaf area was calculated. Number of
tillers was concurrently detected on the plants. The data
on leaf measurements on the first sowing date were
used to detect the impact of homoeologous group five
chromosomes, and the data on leaf length and width
measurements on all sowing dates were used to estab-
lish the effect of sowing dates.

The results were assessed by biometrics. Initially the
effect of individual lines on the length, width, and leaf
area on the first sowing date was evaluated by the
analysis of variance (ANOVA).

Main evaluation was to make estimates of genetic
differences as the effect of the individual homoeolo-
gous group five chromosomes, estimates of the impact
of sowing dates, genetic background and of interac-
tions. We proceeded from the models where mean val-
ues of the averages of the genotypes determining the
differences (Table I) were compared and significance
was established by pair t-test. Bases for the evaluations
were statistical models by Mather and Jinks (1971).

The experiment was globally evaluated by multifac-
tor analysis of variance to determine the impact of the
sowing dates on leaf area and number of tillers.

RESULTS AND DISCUSSION

Impact of the lines on leaf size on optimal sowing date

The evaluation of the experiment by analysis of vari-
ance (Table I) showed significant differences between
the lines in length, width and area of the leaves. The
lines with genetic background of Mir had smaller
leaves in all observed parameters, leaves of substitution
lines being smaller in all observed parameters than the
original genotype Mironovskaya 808. The situation
was inverse in the lines with genetic background Be-
zostaya 1. The substitution lines showed higher values
than the original Bezostaya 1 (Table II).

Evaluation of significant differences of leaf length
resulted in two homologous groups. Group 1: Mir (Bez
5D), Mir (Bez 5B), Mir (Bez 5A), Mir and Bez with
general mean 84.62 mm and confidence interval (95%)
from 79.56 to 89.68. Group 2: Mir (Bez 5B), Mir (Bez
5A), Mir (Bez 5D), Bez (Mir 5A), Bez (Mir 5D), Bez
(Mir 5B) with general mean 92.66 mm with confidence
interval (95%) from 88.38 to 96.94. Lines Mir (Bez
5B), Mir (Bez 5A), Mir and Bez, matching with both
homologous groups, form a particular cluster.
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1. Average length, width and area of leaves in studied lines and their integration into homologous groups

Line Leaf length Leaf width Leaf area
mean (mm) | homologous groups | mean (mm) | homologous groups | mean (mm?) | homologous groups

Mir (Bez 5D) 70.70 | 5.02 I 319.08 |

Mir (Bez 5B) 83.70 I 4.74 | 336.02 |

Mir (Bez 5A) 84,50 I 515 | 373.09 |

Mir 91.00 (| 5.80 | 444.01 |

Bez 93.20 [ 5.88 | 47224 |

Bez (Mir 5A) 96.30 1 598 | 494.00 |

Bez (Mir 5D) 97.60 | 6.03 | 494.85 |

Bez (Mir 5B) 102.30 | 9.24 | 784.92 |

1. Average leaf area of cultivars Be-
zostaya |, Mironovskaya 808, and recipro-
cal substitution lines for homoeologous
group five chromosomes

Two homologous groups also arose from evaluation of
leaf width. Group 1 included all lines except for Bezostaya
(Mironovskaya 5B), with general mean 5.51 mm and con-
fidence interval (95%) from 5.18 to 5.85. Group 2 in-
cluded only Bez (Mir 5B) with the mean 9.24 mm and
confidence interval (95%) from 8.35 to 10.13.

The evaluation of the leaf area showed the same
distribution into homologous groups as in the case of
the leaf width. The average of group 1 was 419.04 mm?
with a confidence interval (95%) from 375.79 to
462.29, and group 2 — Bez (Mir 5B) had the average
784.92 with a confidence interval (95%) from 670.49 to
899.35 (Fig. 1).

The order of the lines was identical in leaf length
and area, the least values were in Mir (Bez 5D) and the
highest values in Bez (Mir 5B). The order of leaf width
remained similar, only leaf width of Mir (Bez 5D) was
almost the smallest and the lowest parameters were in
Mir (Bez 5B).

Lines with genetic background Mir obviously have
smaller leaves and substitutions of homoeologous
group five chromosomes of Bez further diminish them.
Conversely, lines with genetic background Bez have
larger leaves and chromosomes of Mir enlarge them.

Impact of the homoeologous group five chromosomes
with vrnr loci on leaf size

Working hypothesis of the experiment was to deter-
mine the impact of homoeologous group five chromo-

68

somes carrying loci vrn and establish differences be-
tween chromosomes of winter wheat cultivars Mir and
Bez which differently influence their vernalization re-
quirements (Ko$ner, Pankov4, 1997), and the vernali-
zation requirement could be reflected in the observed
characters.

Genetic difference resulting from the impact of in-
dividual homoeologous group five chromosomes was
estimated by subtracting the mean value of the ob-
served character of the lines, carrying the chromosome
of Bez, from the mean value of averages of the lines,
carrying the respective chromosome of Mir. With ma-
terials available it was possible to estimate genetic dif-
ferences relatively clearly because only the effect of
individual chromosomes in the same genetic back-
ground was subtracted and concurrently one half of the
lines contained one background and the second half
contained the other background as is shown in Table III.
Significance was established by two-range pair z-test
for mean value. The genetic difference obtained in this
way determines the effects of individual homoeologous
group five chromosomes of Mir versus Bez.

Besides the effect of homoeologous group five chro-
mosomes carrying vrn loci, also genetic background
considerably influences the observed characters. It
could be caused for example by a photoperiod response
which is governed by genes Ppd, located in genetic
background, on the homoeologous group two chromo-
somes (Welsh er al., 1973; Scarth, Law, 1983). Photo-
period responses of Mir and Bez were different

CZECH J. GENET. PLANT BREED.,, 35, 1999: 65-72



I11. Establishing estimates of the genetic difference caused by individual homoeologous group 5 chromosomes, by genetic background, and
difference resulting from interactions between homoeologous group 5 chromosomes x genetic background

Material Background Studied chromosomes

Material Background ] Studied chromosomes

1.
5!

Estimates of the genetic difference between h

group 5 chr

Estimates of the genetic difference between SA chromosomes Mironovskaya 808 x Bezostaya 1

Mironovskaya 808 x Bezostaya 1

[5AM, 5BM, 5pM)
[S5AM, 5BB, 5DB]

M
B (M 5A)

M
B

[5AE, 5BM, 5DM]
[5A%, 5BB, 5DP]

M
B

M (B 5A)
B

Estimates of the genetic difference between 5B chromosomes Mironovskaya 808 x Bezostaya |

[SAM, 5BM 5pDM]
[SAB, 5BM, 5DB]

M
B (M5B)

M
B

[SAM, 5B, 5DM)
[SAB, 58" SDB)

M
B

M (B 5B)
B

Estimates of the genetic difference between 5D chromosomes Mironovskaya 808 x Bezostaya |

[5AM, 5BM, 5pM]
[SAB, 5BB, 5pM]

M
B (M5D)

M
B

[SAM, 5BM, 5pP)
[SAB, 5BB, 5D%]

M
B

M (B 5D)
B

Estimates of

group 5 chr

the genetic difference between backgrounds Mironovskaya 808 x Bezostaya 1 (burdened by interaction with

M M [SAM, 5SBM, 5spM] B B [SAB, 5BB, 5DB]
M (B 5A) M [5AB, 5BM, 5DM) B (M 5A) B [SAM, 5BB, 5DB]
M (B 5B) M [SAM, 588, 5DM] B (M5B) B [SAB, SBM, 5DB]
M (B 5D) M [SAM, 5BM, 5DB) B (M5D) B [SAB, 5BB, 5DM]

Estimates of

Estimates of

the difference resulting from interaction between homoeologous group 5 chromoso

the difference resulting from interactions between chromosome 5A x genetic backg

mes x genetic background

round

M M [5AM, 5BM, 5DM) M (B 5A) M [5AE, 5BM, 5DM)
B B [5AB, 5BB, 5DB] B (M 5A) B [SAM, 5BB, 5DB]
Estimates of the difference resulting from interactions between chromosome 5B x genetic background
M M [SAM, 5BM 5pDM] M (B 5B) M [SAM, 5BB 5DM)
B B [SAB, 58P, 5DPB] B (M5B) B [SAB, 5BM, 5DB]
Estimates of the difference resulting from interactions between chromosome 5D x genetic background
M M [SAM, 5BM, 5pM)] M (B 5D) M [SAM, 5BM, 5DB)
B B [SAB, 5BB, 5D7] B (M5D) B [SAB, SBB, 5DM]
M = Mironovskaya 808; B = Bezostaya |
2. Estimates of genetic differences in
leaf length, leaf width and leaf area re-
sulting from the impact of homoeolo-
BChromosome 5A gous group five chromosomes Mi-
ronovskaya 808 versus Bezostaya |
D Chromosome 58 (% of character value)
W Chromosome 5D

Leaf width

Leaf length

(Kosner, 1992; Kosner, Pankova, 1998). The genetic
differences resulting from comparison between Mir x
Bez genetic backgrounds were estimated only approxi-
mately as it was not possible to separate completely the
effect of interactions among homoeologous group five
chromosomes from the impact of the genetic back-
ground (Table III).

Interaction between chromosomes and genetic back-
ground shows how they participate in the manifestation
of the character.

CZECH J. GENET. PLANT BREED.,, 35, 1999: 65-72

Leaf area

The estimates of mean genetic differences resulting
from the impact of homoeologous group five chromo-
somes Mir x Bez, estimates of the impact of back-
ground Mir x Bez and their interactions in growth
phases are summarized in Table IV, The results show
the absence of significant effect of chromosome SA
carrying locus vrn/ on leaf size. Chromosome 5B with
locus vrn2 of Mir, contrary to its counterpart of Bez,
significantly increased all detected indicators of leaf
size. Chromosome 5D with locus vra3 significantly ex-
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IV. Estimates of mean genetic differences resulting from the impact of homoeologous group 5 chromosomes, estimates of the effect of genetic background, and their interactions on leaf area

Cliiitistses Estimates of genetic difference resulting from impact of chromosomes Estimates of effect ongenetic. background Estimates of interactions chromosomes x genetic background
SA (vrnl) SB (vm2) 5D (vm3) (burdened by interactions) 5A x background SB x background 5D x background

Leaf length 4.800 8.200" 12.350 -14.875""* 1.700 -0.900 7.950
Leaf width 0375 2.210™ 0.465 -1.605""" 0.275 -1.150" 0315
Leaf area 46.340 210335 73.770 -193.453""* 24.580 -102.345 51.160

' P=005-0.10; ** P = 0.01-0.05; """ P < 0.01

V. Evaluation of leaf area and number of tillers in all variants of sowing by analysis of variance
Soncearovndiitiiie, Leaf area Number of tillers

sum of squares DoF mean square F-stat significance sum of squares DoF mean square F-stat significance

Main effects 16059634.609 16 1003727.163 27.707 0.0000 3099.635 16 193.727 86.792 0.0000
Genetic background 3207924.184 1 3207924.184 88.550 0.0000 66.125 1 66.125 29.625 0.0000
Line 2959309.389 6 493218.232 13.615 0.0000 64.897 10.816 4.846 0.0001
Sowing date 6348918.334 9 705435.370 19.473 0.0000 2993.786 9 332.643 149.028 0.0000
Two-way interactions 5989492.719 63 95071.313 2.624 0.0000 392.264 63 6.226 2.790 0.0000
Background x sowing date 384886.247 9 42765.139 1.180 0.3043 30.425 9 3.381 1.515 0.1385
Line x sowing date 3767246.570 54 69763.825 1.926 0.0001 303.478 54 5.620 2518 0.0000
Explained 22049127.329 79 279102.878 7.704 0.0000 3491.899 79 44.201 19.803 0.0000
Error 26083512.038 720 36227.100 1607.100 720 2232
Total 48132639.367 799 60241.101 5098.999 799 6.382




3. Impact of sowing date on leaf area and number
of tillers
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tended leaf length. In their majority, the Mir homoeolo-
gous group five chromosomes positively influence leaf
size (Fig. 2).

The estimates of impacts of genetic background sug-
gest that conversely the Mir genetic background sig-
nificantly negatively influences leaf size in all detected
parameters.

Relatively scarce occurrence of significant interac-
tions chromosomes x sowing dates was surprising.
Only the interaction chromosome 5B x genetic back-
ground with 90% significance was detected, thus the
genetic factors presumably mainly work independently
of the environment.

We considered important that homoeologous group
five chromosomes carrying loci vrn, which govern ver-
nalization response, significantly affect leaf size. In our
previous experiment with the same material to deter-
mine vernalization requirement, lines with chromosomes
SA and 5D of Mir had a high vernalization requirement
whereas lines with chromosome 5B of Mir had a low
vernalization requirement (Ko3ner, Pankova, 1998).
The reciprocal lines had a reverse requirement. The
vernalization requirement was evaluated as a delay of
heading after different degrees of unfulfilled vernaliza-
tion. In conclusion of the cited study it was supposed
that the differences in vernalization requirement were
caused by multiple alleles at loci vrn located on these
chromosomes. An important question emerges: To
what extent do genetic mechanisms governing vernali-
zation requirement participate in manifestation of other
traits. A marked extension of leaf size due to the im-
pact of chromosome 5B of Mir and its considerable
effect on a decrease of vernalization requirement sug-
gests a relation between vernalization requirement and
leaf size. Reduced vernalization requirement probably
allows a more rapid start of growth and thus extension
of leaf size. It is possibly due to a pleiotropic effect of
genes vrn.

Impact of sowing dates on leaf area and number
of tillers
Table V shows global evaluation of the impact of

genetic_background, lines, sowing dates and interac-
tions between genetic background x sowing dates and
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between lines x sowing dates, on leaf area and number
of tillers on all sowing dates by analysis of variance.
All said main factors significantly influenced both leaf
area and number of tillers. The interactions between
genotype x sowing dates did not significantly affect
either leaf area or number of tillers, and contrary inter-
actions between lines x sowing dates were significant.

Importance of sowing date is documented in Fig. 3
which depicts mean leaf area and number of tillers in
all lines and replications depending on sowing date.
Both leaf area and number of tillers were high after
timely sowing. First number of tillers followed then by
leaf area decrease after later sowing. Sowing date 5 No-
vember when both parameters were at minimum,
showed to be most disadvantageous probably due to
germination of the plants during winter months. Later
sowing dates resulted in germination only in spring.
This positively influenced leaf area, but the number of
tillers remained low.

CONCLUSIONS

Evaluation of the lines shows considerable impacts
of genetic factors on leaf size. Lines with genetic back-
ground of Mir had smaller leaves and substitutions of
homoeologous group five chromosomes of Bez further
diminish them. Conversely, lines with genetic back-
ground of Bez have larger leaves and chromosomes of
Mir extend them. Substitution line Bez (Mir 5B) most
markedly shows the extension of leaves.

Some relations arose from analysis of the impact of
homoeologous group five chromosomes carrying loci
vrn and its comparison with the impact of these chro-
mosomes on vernalization. Chromosome 5B of Mir,
most reducing vernalization requirement (Ko$ner;
Pankova, 1998), most strongly affected extension of
leaf area. It was possibly due to a pleiotropic effect of
genes vrn.

A relatively scarce occurrence of significant interac-
tions homoeologous group five chromosomes x genetic
background suggests independence of their effects.

Both size of wheat leaf and number of tillers were
significantly influenced by the date of sowing. Their
values were high after timely sowing but at first tillers
number dropped after later sowing followed by the leaf
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area. The sowing date after which the plants germinate
during winter months was least advantageous. The
tiller number was low after germinating in spring but
the leaf area was not negatively affected.
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UTILIZING MATERNAL HAPLOIDS TO IDENTIFY MAJOR
GENES CONTROLLING PLANT HEIGHT IN MAIZE

VYUZITI MATERSKYCH HAPLOIDU PRO IDENTIFIKACI MAJOR
GENU KONTROLUJICICH VYSKU ROSTLINY U KUKURICE

S. Chalyk, O. Chebotar

Institute of Genetics, Kishinev (Chisinau), Moldova

ABSTRACT: An inducer line was used to derive maternal haploids from maize lines 092 and A619 as well as from their
092 x A619 and A619 x 092 hybrids. These haploids were evaluated under field conditions. The character examined was
plant height. It was established that the parental lines were differentiated by two genes with epistatic interaction. Interaction
of these genes could result in the plant height exceeding that of the longest parent by 28.4%. Diploid hybrid plants resulting
from the 092 x A619 cross exceeded the longest parent in plant height by 34.5%. It was concluded that epistasis plays an
important role in the heterotic effect.

Keywords: maize; maternal haploids; partitioning method; epistasis; heterosis

ABSTRAKT: Matefské haploidni rostliny kukufice byly u linii 092 a A619 a u hybridi 092 x A619 a A619 x 092 odvozeny
s vyuzZitim indukéni ZMS (Zarodyshevy Marker Saratovsky). Ziskany haploidni materidl byl hodnocen v polnich podminkéach.
Sledovanym znakem byla vygka rostlin. Bylo zji§té€no, Ze se rodi¢ovské linie odliSuji ve dvou genech s epistatickou interakci.
Interakce téchto geni ziejm& vedla k prekrodeni primé&ru rodife s vy3§im primérem znaku o 28,4 %. Diploidni hybridni
rostliny kfiZzence 092 x A619 prekrocily primér tohoto rodice dokonce o 34,5 %. Bylo prokdzéno, Ze epistdze m4 vyznamny

podil na heteroznim efektu.

Kli¢ov4 slova: kukufice; matefské haploidy; vyska rostliny; geneticka analyza; epistaze; heteroze

INTRODUCTION

Knowing the number of genetic factors controlling
quantitative characters is important for successful
breeding. The research of Nilsson-Ehle (1909), Emer-
son, East (1913), Serebrovsky (1970), Philipchenko
(1979) and others have shown that the segregation pat-
terns of many of the quantitative characters can be ex-
amined quite satisfactorily on the basis of Mendel’s
laws. The difference between qualitative and quantita-
tive characters lies basically in that the expression of
quantitative characters is strongly affected by environ-
mental factors, which complicates genetic analysis. To
overcome these difficulties, it has been proposed to
compare the frequency distribution in F2 or backcross
populations with that of the parents.and the F1. The
works of Emerson and East (1913) and Powers (1950,
1951, 1963) and others can be mentioned as very suc-
cessful in this respect. They have shown the possibility
of partitioning segregating populations into their com-
ponent genotypes using the properties of a normal dis-
tribution.

Unfortunately, their procedure is not widely appli-
cable to genetic studies of most quantitative characters
in maize. Maize exhibits pronounced heterotic effects.

CZECH J. GENET. PLANT BREED.,, 35, 1999: 73-77

As a result of combined effects of gene interactions
such as overdominance, dominance and epistasis, hy-
brid plants are highly superior to their parental lines
(Sprague, 1983). Homozygous parental lines only show
epistasis and additive gene effects. This makes it diffi-
cult to identify, in segregating hybrid populations,
plants whose genotypes correspond to the parental
genotypes.

Interesting possibilities for removing intra-allelic in-
teractions (overdominance and dominance) are offered
by the use of haploid plants. In these, all the genes are
in hemizygous condition. The only effects expressed
are additive effects and effects of additive x additive
epistasis. These gene interactions exist both in haploids
derived from parental lines and in haploids derived
from hybrids. This allows one to overcome the difficul-
ties encountered in the genetic analysis of diploid
plants (Chebotar, Chalyk, 1996).

The possibility of mass production of haploid maize
plants from almost any genotype was demonstrated by
many researchers (Tyrnov, Zavalishina, 1984; Kindi-
ger, Hamman, 1993; Chalyk, 1994). It has been estab-
lished that the phenotype of maternal haploid plants
corresponds to that of their diploid counterparts (Chase,
1964; Chalyk, Ostrovsky, 1993).
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Lashermes et al. (1988) investigated whether selec-
tion occurs during processes involved in the production
of maternal haploids and doubled haploids. Their re-
sults suggest that a population of haploid plants repre-
sents a random gametic array.

The results of an early comparative study of maize
haploids derived from hybrids and from their parental
lines are of some interest. The authors came to the
conclusion that some hybrid-derived haploids exhibited
heterotic effects (Khokhlov et al., 1976).

In the present study, an attempt has been made to
determine, using haploids, the number of genetic fac-
tors controlling plant height and differentiating maize
lines 092 and A619.

MATERIAL AND METHODS

The parental material used in this study consisted of
two homozygous lines of maize, 092 and A619. Recip-
rocal crosses 092 x A619 and A619 x 092 were made.
The parental lines and both reciprocal hybrids were
sown on a nursery, which was located at a spatially
isolated distance of 300-500 meters from other maize
plants. Prior to flowering, tassels were removed from
the plants. The inducer of maternal haploids, ZMS
(Zarodyshevy Marker Saratovsky), was used as a pol-
len parent. This parent was developed and described by
Tyrnov and Zavalishina (1984). They have shown that
line ZMS induces the formation of kernels with haploid
embryos in frequencies ranging from 0.55 to 3.43%
from the whole amount of seeds obtained. It carries
marker genes A/, C/ and R-nj. These dominant mark-
ers enable maternal haploids to be identified at the ma-
ture kernel stage. In kernels with haploid embryos,
marker genes are only expressed in the endosperm,
while they are absent in the embryo. The final identi-
fication of maternal haploid plants is performed in the
field. Maternal haploids are phenotypically clearly dis-
tinct from diploids (Chase, 1969; Khokhlov et al.,
1976). Haploid plants received from different geno-
types, investigated in the experiment, were sown on
adjacent plots. The planting density was 30,000 plants
per hectare. This low density was used in order to re-
duce competition among plants. In addition to haploids,
diploid plants of lines 092 and A619 as well as those

I. The number of haploid plants examined

Lines and hybrids from which

the haploids were derived Numbep ot haploid plants

092 37
A619 25
092 x A619 241
A619 x 092 295

of the 092 x A619 hybrid were grown. Plant height
measurements were made after flowering, when plant
growth had been completed. Table I gives the total
number of haploids examined.

Genetic analysis was carried out using the partition-
ing method suggested by Powers (1951). The following
restrictive assumptions were made:

1. Identical growing conditions for the genotypes exa-
mined.

2. Homozygosity of parental lines for the character stu-
died.

3. Diploid meiosis.

4. Lack of egg selectivity in the induction of maternal
haploids.

5. Lack of differential elimination of haploid genotypes.

The coincidence of actual and theoretical distribu-
tions was determined on the basis of a Kolmogorov-
Smirnov test.

RESULTS AND DISCUSSION

The first stage of the present study involved the
verification of the normality of the distribution of the
plant height of haploids derived from the parental lines.
The results are listed in Table II. The actual frequencies
deviated insignificantly from the theoretical ones, i.e.
in both parental lines haploid plant height follows the
normal distribution.

A comparison of frequency distributions for plant
height in haploids derived from parental lines and of those
derived from the 092 x A619 and A619 x 092 hybrids
enables an initial hypothesis to be advanced. The fre-
quency distributions are given in Table IIL. It can be
seen that a proportion of haploids derived from hybrids
were taller than haploids derived from parental lines.

11. Obtained and theoretical frequency distributions (in numbers) for plant height (in cm) of haploids derived from lines 092 and A619

o Kolmogorov-Smirnov

Genofype of Mean (cm) Upper limit (in cm) of class chitédion
haploids

58 70 82 94 106 118 A Aos
092 84.4+ 20" 1 4 8 16 8 0.49 1.36
Theoretical 1 4 11 14 7
A619 88.0£2.7 1 1 12 5 2 0.40 1.36
Theoretical 2 9 6 2

* The difference between the initial lines is significant at P < 0.001
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I11. Frequency (in %) distribution for plant height (in cm) of haploid plants derived from parental lines and their FI hybrids

Genotypes and Upper limit of class (cm)

populations of haploids 46 58 70 82 94 106 118 130 142 154
092 2.1 10.8 216 432 216

Theoretical 2.7 10.8 297 37.8 18.9

A619 4.0 4.0 16.0 480 20,0 8.0

Theoretical 8.0 24.0 36.0 24.0 8.0

092 x A619 0.8 0 25 137 228 253 17.4 11.2 5.0 12
A619 x 092 13 27 10.5 207 20.0 21.0 13.6 6.1 4.1

This type of transgressive segregation can occur when
the parents are differentiated by two or more unlinked
genes. To develop the above hypothesis, a simple as-
sumption was made, i.e. that lines 092 and A619 are
differentiated by two genes controlling plant height.
Assume that haploids derived from 092 have haplotype
A1B1 and those from A619 haplotype A2B2.

The plants with the recombinant haplotypes A1B2
and A2B1 are of some interest. Their height is to the
right of the parental means. This trend was observed in
haploids from both hybrids. Assuming additive effects
of genes A and B, transgressive classes should occur
on either side of the means of the parental lines. Hap-
loid plants with alleles with positive effects of the
A and B genes should be distributed to the right of the
means of the parents, and those with alleles with nega-
tive effects to the left of them. This, however, was not
the case. Recombinant haploids were superior to the
parental lines in plant height. We therefore assumed
that genes A and B exhibit epistatic interactions. This
provisional hypothesis was tested by further analysis.
In doing so, it was necessary to make one more as-
sumption, viz. that the transgressive haplotypes A1B2
and A2B1 have equal effects.

To test the provisional hypothesis, we calculated
theoretical frequency distributions for plant height of
haploid plants with the recombinant haplotypes A1B2
and A2B1. This can be done based on the actual fre-
quencies of haploids derived from the two hybrids. It
can be seen from Table III that the haploids from the
parental lines were not taller than 118 cm. We suppose,
therefore, that only those plants which have haplotypes

A1B2 or A2B1 fell into the classes with the upper
limits of 130, 142 and 154 cm. The frequencies of
plants in these classes can be used to calculate the mean
plant height for haploids with the haplotypes A1B2 and
A2BI1. The total frequency of plants in these classes is
17.4% for the 092 x A619 hybrid and 23.8% for other
hybrid. The haploids derived from F1 hybrids should
lend themselves to division into four classes, two of
which correspond to the parental genotypes and the
other two are transgressive classes. Therefore, if the
populations consisted only of transgressive plants, then
the frequencies of plants in the considered classes
would be twice as high, i.e. 34.8% and 47.6% for two
hybrids, respectively. Based on the above frequencies
and assuming that the standard deviation of transgres-
sive haploid plants was equal to the mean of the stan-
dard deviations for the haploids derived from the pa-
rental lines (12.9), it was possible to calculate the mean
plant height of transgressive haploids. The calculations
were carried out with the use of integral of probability
according to the method of Powers (1951). The mean
height of plants with the recombinant haplotypes was
found to be 113.0 cm for hybrid 092 x A619, and
117.2 cm for hybrid A619 x 092.

Using normal distribution properties, theoretical fre-
quency distributions of transgressive genotypes were
calculated. The results are listed in Table IV. Based on
theoretical distributions of the height of A1B1 and
A2B2 haploids derived from the parental lines and of
the transgressive haploids A1B2 and A2B1, theoretical
frequency distributions of height of haploids derived
from the 092 x A619 and A619 x 092 hybrids were

IV. Theoretical frequency (in %) distributions of the genotypes and populations of haploids examined
Gcnotypps and populations | Mean . Upper limit of class (¢cm) Theore:icnl
of haploids (cm) s8 | 70 | 82 | 94 | 106 | 118 | 130 | 142 | 154 i,:x ;5;31;‘52,.
AlBI 844 | 123 2.7 108 | 29.7 | 37.8 18.9 25
A2B2 88.0 | 134 8.0 | 24.0 | 36.0 | 24.0 8.0 25
AlB2 + A2BI1 (092 x A619) | 113.0 | 129 0.8 58 | 223 | 372 | 256 74 0.8 50
AlIB2 + A2BI1 (A619 x 092) | 117.2 | 12.9 34 157 | 340 | 326 123 20 50
092 x A619 0.7 4.7 13.8 | 214 | 219 | 206 12.8 37 0.4
A619 x 092 0.7 47 134 | 20.1 18.6 19.0 16.3 6.2 1.0
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V. Kolmogorov-Smirnov test for goodness of fit between the obtained and theoretical frequency distributions

Populations Upper limit of class Kolmogorov-Smirnov criterion
of haploids 46 58 70 | 82 94 | 106 | 118 | 130 | 142 | 154 A Ko s

092 x A619 2 0 6 33 55 61 42 27 12 3 0.45 1.36
Theoretical 2 11 33 52 52 50 31 9 1

A619 x 092 4 8 31 61 59 62 40 18 12 0.76 1.36
Theoretical 2 14 40 59 55 56 48 18 3

VI. Mean plant height of haploid plants and diploid plants

Mean plant height (cm)

Genotypes

haploid plants | diploid plants
092 844+ 20 167.4 + 1.4
A619 88.0 2.7 1710+ 1.4
092 x A619 230.0 £2.0
Haploid transgressive plants derived from the 092 x A619 hybrid 113.0+ 1.2
Ratios of heights of haploid transgressive plants and diploid hybrid plants to the best parent (in %) 128.4 134.5

calculated. These frequencies were obtained by summ-
ing vertically the frequencies of the respective geno-
types and taking account of the portion of these geno-
types in the segregating population. From these
theoretical frequency distributions and the number of
the measured plants, the expected number of plants in
each class can be calculated.

The final stage of our analysis involves a compari-
son of the actual distribution and the theoretical one.
The results are given in Table V. In both hybrids, the
Kolmogorov-Smirnov criterion A was lower than the
tabulated one, indicating a good fit of the empirical
distribution to the theoretical one. This conclusion is
an important one, since it points to the correctness of
all the assumptions made in formulating the working
hypotheses. The assumption that the parental lines
092 and A619 are differentiated by two genes showing
epistatic interaction has proven to be a correct one.

How essential are the epistatic effects to maize im-
provement? An answer to this question can emerge by
analysis of the data in Table VI. It can be seen from
the data set that the ratio of plant height of the diploid
hybrid, 092 x A619, to that of the longest parent, A619,
was 134.5%. At the diploid level, the superiority of the
F1 hybrid over the longest parent results from a com-
bination of effects: overdominance, dominance and
epistasis. The combined effects of these gene interac-
tions resulted in 34.5% better parent heterosis for plant
height in our experiment. At the haploid level, the ratio
of plant height of the transgressive haplotypes A1B2 and
A2B1 to that of the longest haploid parent, A619, was
128.4%, i.e. epistatic interactions of the two genes can
result in a 28.4% increase relative to the longest parent.
If one compares the excess over the longest parent ob-
tained at the diploid level, 34.5%, with that at the hap-
loid level, 28.4%, it is evident that epistatic interactions
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can play an important role in the overall heterotic effect
for plant height.

It should be noted that the results obtained only hold
for a particular pair of parental lines, 092 and A619. If
the same analysis is performed on other pairs of lines,
then the relative contributions of various gene interac-
tions to heterotic effect may be different. Comparison
of the results obtained from haploid and diploid plants
can give a general idea about the relative contributions
of various gene interactions to the heterotic effect.

It is concluded that the use of maternal haploids can
aid in explaining the genetic basis of quantitative traits
of maize. This approach offers an opportunity to dis-
cover the existence of as few as two major genes whose
epistatic interaction may significantly increase the
height of maize plants.
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Z VEDECKEHO ZIVOTA

Osivo a sadba — IV. odborny a védecky seminar

Ceska zemé&délska univerzita v Praze s pfispénim
spole¢nosti NOVARTIS a NATAL, a. s., uspoiadaly
11. 2. 1999 jiz ¢tvrty odborny a védecky seminaf za-
méfeny na soucasny stav a vyvoj naSeho semenarstvi.

Seminaf vénoval pozornost predevsim integraci na-
Seho semendistvi do Evropské unie (tematicky okruh
Integrace do EU v oblasti semendéfstvi). Seznamil
ucastniky se stavem §lechténi a semenafstvi v postko-
munistickych stitech stfedni a vychodni Evropy, se
systémem certifikace osiva v SRN, s nafizenim EU pro
obchod s osivem obilnin a krmnych plodin a s trendy
dalsiho vyvoje naSeho semenafstvi a s nim spojenou
legislativou.

V dalSim tematickém okruhu (Zakladni a aplikova-
ny semendfsky vyzkum) se seminaf zabyval vyuZitim
genetickych markert (signalni geny, PCR markery) ve
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§lechténi a v semenafstvi pro stanoveni genetické struk-
tury odridy, markerovani vyznamnych znaki a vlastnosti
a predevsim pro stanoveni odridové Eistoty a odrido-
vé pravosti davek osiva ¢i merkantilu.

Vétsina prednesenych prispévka se tykala poznatkd
semenéiského vyzkumu, zaméfeného na vytvareni mo-
difikaci, zvySujicich biologickou a semenafskou hod-
notu specialni semenéiskou agrotechnikou ¢i tpravou
a oetfenim osiva a sadby po sklizni (napfiklad stu-
dium vlivu hydratace, abiotickych stresi, vysokych
teplot a sucha, deteriorace a antioxidant na vynos
a jakost osiva). .

Poradatelé publikovali celkem 27 pfednesenych pfi-
spévkil v samostatném sborniku, vydaném katedrou
rostlinné vyroby CZU v Praze.

Prof. Ing. Jifi Cerny, CSec.
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VLIV INZUCHTU A HETEROZE NA NEKTERE
UKAZATELE SYMBIOTICKE FIXACE N2 U VOJTESKY
(MEDICAGO SATIVA L.)

INFLUENCE OF INBREEDING AND HETEROSIS ON SOME INDICES
OF DINITROGEN FIXATION IN LUCERNE (MEDICAGO SATIVA L.)

J. Holy', O. Chloupek’

'"Plant Breeding Station, ZeleSice, Czech Republic
*Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Six progenies of clones, selected from the population ZE-N,-I, showing relatively higher dinitrogen fixation,
were evaluated in a glasshouse trial in generations I}, I, and F,. The hybrid generation traced to open pollination of the I,
plants. The level of evaluated traits differed significantly between the generations (Table I). Inbreeding depression in com-
parison of I, with I, plants amounted to 20, 21, 14, 25, 17, 0 and 25% and heterosis in comparison of F, with I; plants to
35, 41, 32, 20, 17, 21 and 29% for green matter, dry matter of above-ground parts, weight of roots, dry matter of roots,
number of nodules, height of individual plants and yield of crude protein in above-ground parts, respectively (Table II). Only
the strain with the highest number of nodules proved heterosis for nitrogenase activity, measured by acetylene reduction.
Realised heritability, expressed as a regression coefficient between the generations F; and I, amounted to 3.2, 7.6 and 8.4%
for weight of roots, green matter and number of nodules, respectively, similarly like between I, and I;: 7.1, 14.1 and 19.1%.
Significant correlation coefficients were found in the hybrid generation between weight of roots and number of nodules (r= 0.726"")
and in the generations I, I, and F; between green matter and root matter (0.579", 0.499" and 0.585", resp.). Though the
values of heritability for the traits important for dinitrogen fixation were low, significant correlations between some of these
traits indicate the possibility of the use of phenotypic recurrent selection for a high dinitrogen fixation, as already proved in
development of the experimental population ZE-N,-1.

Keywords: Medicago sativa; dinitrogen fixation; inbreeding; heterosis; realised heritability; breeding

ABSTRAKT: Hodnotili jsme selfovana potomstva (I}, I,) a kfiZzence F, (z volného opyleni generace I,) od $esti kloni nového
Slechténi vojtésky ZE-N,-1, vykazujici zvysenou fixaci vzduiného dusiku. Uroveii sledovanych znaki se vyznamné liSila mezi
t€mito generacemi (tab. I). Inbredni deprese dosdhla u I, 20, 21, 14, 25, 17, 0 a 25 % a heteroze u F, 35, 41, 32,20, 17,21 a 29 %
ve srovnani s generaci I; pro vynos zelené hmoty, sena, kofenii, suchou hmotu kofenti, pocet hlizek poutajicich vzdusny
dusik, vysku rostlin a vynos dusikatych litek v sené. Jenom kmen s nejvyssim poctem noduli v generaci F, vykazal heterozni
efekt pro aktivitu nitrogendzy. Realizovand heritabilita, zjiSfovana regresi mezi generacemi F, a I,, ¢inila u hmotnosti kofeni,
zelené hmoty a poCtu hlizek 3,2, 7,6 a 8,4 %. Mezi generacemi I, a I, dosdhla 7,1, 14,1 a 19,1 % v pofadi vyjmenovanych
znaki. Korela¢ni koeficienty &inily u generace F) mezi hmotnosti kofenii a poétem hlizek r = 0,726" au generaci I, I a F
mezi zelenou hmotou a hmotnosti kofend 0,579", 0,499 a 0,585". Nizké hodnoty heritability pro znaky spojené se symbio-
tickou fixaci dusiku, avSak priikazné korelace mezi nékterymi z nich, umozZiiuji doporudit pro ¥lechténi na vy3si symbiotickou
fixaci dusiku rekurentni fenotypovou selekci, kterd se osvédgila pfi Slechténi pokusné populace ZE-N,-I.

Klicovi slova: vojtéska; inzucht; heterozni efekt; realizovan d&divost; symbiotick4 fixace dusiku

UVOD Za nejlepsi miru symbiotické fixace se povaZuje mnoz-
stvi dusiku sklizené v leguminézich z jednotky plochy.
Vzhledem k vyznamu symbiotické fixace byly vypra-
coviny Slechtitelské postupy pro zvySeni této schop-
nosti (Pederson et al., 1984; Viands et al., 1981). Takto
byla vySlechténa v USA odruda Nitro (Barnes et al.,

1988a, b) a u nds v roce 1995 odrida Niva se zvysenou

Vojtédka je vyznamnou picninou v kukufi¢né a fe-
parské oblasti, ponévadZ poskytuje vysoky vynos stra-
vitelnych bilkovin a obohacuje piidu organickou hmo-
tou a dusikem (zanechava az 8,2 tha™' kofenovych
zbytkl). MnoZstvi dusiku symbioticky poutaného voj-

téSkou dosahuje ro¢né az 243-319 kg.ha’l (Wivstad et
al., 1987), resp. 180 kg.ha™' (napt. Jung et al., 1989).
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schopnosti poutat vzdu$ny dusik (Chloupek et al.,
1996).
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Cilem préice bylo ovéfit velikost inzuchtni deprese
a heterozniho efektu a prohloubit znalosti o vztazich
mezi po¢tem hlizek, aktivitou nitrogenazy a dédivosti
znaki, souvisejicich s poutdnim vzdu$ného dusiku,
a tim zracionalizovat Slechtitelsky postup pfi tvorbé
novych odrad se zvySenym poutdnim vzdu$ného dusi-
ku. Oproti dosud publikovanym pracim byly sledovany
projevy inzuchtu a heteroze u kmend pochézejicich
z klonu jiZ vyselektovanych na tuto vlastnost tfemi
cykly rekurentni fenotypové selekce.

MATERIAL A METODY

V roce 1993 bylo do propaieného substratu vysaze-
no deset vybranych kloni po Sesti ¢astech. Klony po-
chézely z experimentalni populace ZE-N,-1, vyzna&uji-
ci se zvy$enou fixaci vzdu$ného dusiku. Tato populace,
sestavajici z 22 klonu, vznikla rekurentni fenotypovou
selekci na znaky spojené se symbiotickou fixaci dusi-
ku, tj. na hmotnost nadzemni i podzemni ¢asti, mnoz-
stvi aktivnich riZovych noduli na kofenech, a selekci
podle aktivity nitrogendzy, méfené podle redukce ace-
tylénu, na jednotku hmotnosti Cerstvych kofent. V pri-
béhu Slechténi této populace byly vybirdny rostliny
s aktivitou nitrogenazy vyss§i nez 200 nmol etylénu vy-
tvofeného za jednu hodinu na jeden gram Eerstvé hmo-
ty kofene.

Klony byly umistény v klimatizované komofe
s 16hodinovou svételnou periodou, s dennimi teplota-
mi 20-25 °C a no¢nimi teplotami okolo 16 °C. Jakmile
zacaly kvést, byly jednotlivé kvitky ru¢né samoopyle-
ny. ProtoZe vojté§ka reaguje na samoopylovani ztratou
plodnosti, bylo po sklizni semene v generaci I} vybrano
Sest kmenl (potomstev jednotlivych kloni) s nejvétsi
hmotnosti semen, ktera byla skarifikovdna a vyseta do
praného pisku. Kazdé vysevni misto bylo inokulovino
asi 1 g ornice z pole osetého vojtéskou po tii roky. Po
vzejiti byl experimentalni porost zalévin pramenitou
vodou a jednou tydné& piihnojovan 0,1% roztokem PK-sol
(kapalné fosforecno-draselné hnojivo o obsahu 20,3 %
P,05 a 24,3 % K,0, bez obsahu chloru a Ca). Dusikem
nebylo pfihnojovéno, ale zilivkova voda obsahovala

63 mg nitratd v 1 litru. Na zac¢atku kveteni byly rostli-
ny poseceny a u jednotlivych kment stanoven vynos
zelené hmoty a obsah dusikatych latek (N x 6,25). Na
zatatku plného kveteni druhé seCe byla opét sklizena
zelena hmota (ZH), vyjmuty kofeny, spoéitiny rizové
hlizky na kofenech (poutajici N5) a zjiSténa hmotnost
korent jednotlivych rostlin a zelené hmoty. V nésledu-
jicim roce bylo osivo I, zisk4no dal§im samoopylenim.
V zimé 1995 byly rostliny I, mezi kmeny volné pro-
kiiZeny a bylo ziskdno osivo generace F.

V nasledujicim roce byla v péstebnim zahonu vyseta
zkouska vykonu I}, I, a Fy, ve tfech opakovénich, ve
sponu 12,4 x 5 cm. Na zacatku kveteni prvni sece byly
rostliny hodnoceny obdobné& jako ve druhé seci.

Pokus byl vyhodnocen vicendsobnou analyzou roz-
ptylu. Vztahy mezi hodnocenymi ukazateli byly zhod-
noceny regresni analyzou po o€isténi od vlivu bloki.
Byl vypoditan koeficient regrese jako ukazatel realizo-
vané heritability, ve srovnani I, a I (h* = b), i mezi F,
al, (h2 = 2b) pro hmotnost zelené hmoty, hmotnost
kofenti a pro pocet hlizek. V roce 1997 byla testovana
aktivita nitrogenazy (podle redukce acetylénu na jed-
notku hmotnosti kofentt) u kment I, a F|, avak jenom
u tfi kmenu, vyrazné se lisicich poctem hlizek v gene-
raci Fy (s vysokym, stfednim a nizkym poctem).

VYSLEDKY A DISKUSE

Z generaci Iy, I, a F; poskytla nejvyssi vynos seme-
ne generace F|. Vynos této hybridni generace byl dvoj-
nasobny ve srovnani s inbrednimi generacemi (tj.
v praméru u generace F| dosdhl 9,21 g, kdeZto u I jen
3,42, resp. u I, jen 4,12 g).

Ziskané hodnoty ze zkousky vykonu v roce 1995 byly
zhodnoceny vicendsobnou analyzou variance (tab. I).

Z tab. I je patrné, Ze vétSina sledovanych znaku byla
pfedevsim ovlivnéna generaci (I}, I, F|) a v men3i mi-
fe i geneticky (kmeny). Tak byla statisticky potvrzena
vyznamnost (P < 0,01) inbredni deprese mezi genera-
cemi I} al; a heterozniho efektu mezi generacemi I,
a F|, jejichZ hodnoty jsou uvedeny v tab. II.

Nejvyssi inbredni deprese byla zaznamenana u susi-
ny kofent a obsahu dusikatych latek (v obou pfipadech

I. Analyza variance pro vynosové charakteristiky Sesti kmenu vojtésky v generacich I}, I a F; — Analysis of variance for traits of six lucerne

strains in I}, I, a F; generation

Zdroj variability! s e W e i s%hme_o:lnr;;zy o m\;{ﬁﬁ;x dusihl::!;i;“%tek
ofend ve 2. seCi

MS

Kmen'" 5 1192** 32,9"* 655 5,20* 42 267* 149,0* 1,205*

Generace!! 2 7 866** 450,2** 3 533* 103,05 99 766** | 705,0** 12,782

Interakce kmeny x generace'? | 10 252* 11,3 166 1,83 7 403 33,6 0,397

Reziduum'? 20 94 4.2 247 2,07 6 898 438 0,149

*P<0,05 P <001

'source of variability, 2degrees of freedom, 3grecn matter, *matter of hay, Sweight of roots, (’dry matter of roots, 'number of nodules, l‘height

of plants, amount of crude protein in the 2nd cut, '"strain, 'generation, '?
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strains x generations interaction, Bresiduum
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11. Porovnini inzuchtni deprese mezi generacemi I; a I, a heteroze mezi generacemi Fya I, v % (I, = 100 %) — The comparison of inbreeding
depression between generations I, and I, and of hybrid vigour between generations F; and I, (I, = 100%)

Generace! chcnz:ll Hmotngst Hm_om?ft Hmotnost fuc.llf;é Poc‘,etﬁ V)’l§‘ka_’ MnoZstvi dusiku.tich
hmota* sena’ kofen hmoty kofeni hlizek rostliny latek v 2. seci

I 100 100 100 100 100 100 100

I, 80 79 86 75 83 101 75

F, 135 141 132 120 117 121 129

: : 8
'genemnon, 2grecn matter, *matter of hay, *matter of roots, 5dry matter of roots, “number of nodules, 7he1ghl of plant, "amount of crude

protein the 2nd cut

1I. Primé&mé hodnoty kmeni pfes generace I, I, a F) — Mean of the strains over generations I, I, and F,

Kmen! Zelena hmota? Hmo{nost HE!]OI'I:OSI Hmotnost _suc_hsé P_oéctﬁ Yy’ﬁ!’(a MnoZstvi dusilf’:‘n)"ch
(g) sena”’ (g) kofenu” (g) hmoty kofenl hlizek' rostliny’ (cm) | latek v 2. seci® (g)
1 68,8° 15,5 58,0°" 10,1% 505,1" 51,0° 2,93
2 66,9° 15,3 55,0° 10,1* 326,3" 55,6" 2,87
3 89,8 19,4 79.3" 12,0 489,0" 61,9" 3,57
4 90,8 189" 61,2 10,5 386,1% 57,7 3,16°
5 68,3 15,1* 61,9 10,0 432, 61,7 274"
6 86,5" 17,6 60,7 10,3 473,0° 57,9 3,16

Hodnoty, které se nelidi prikazné, jsou oznaeny stejnym pismenem (Duncanuv test) — Values which do not differ significantly are signed

by the same letter (Duncan’s test)

Istrain, 2grt:en matter, Shay. *roots, sdry matter of roots, “number of nodules, 7heighl of plant, amount of crude protein the 2nd cut

25 %), nejniz§i u vysky rostlin (0 %). Nejvyssi hetero-
ze byla zjiSténa u vynosu sena (41 %), zelené hmoty
(35 %) a hmotnosti kofeni (32 %), nejnizsi heteroze
u poctu hlizek (17 %), suché hmoty kofenti (20 %)
a vy$ky rostlin (tab. II).

Jak je uvedeno v tab. I, droveii vétSiny sledovanych
znak (s vyjimkou Cerstvé hmoty kofent) se vyznamné
liSila mezi nékterymi kmeny (tab. III). Nejlepsi byl ve
vice znacich kmen ¢. 3 a priblizovaly se mu kmeny
¢. 4 a 6, nejnizsich hodnot dosahoval kmen ¢&. 1, s vy-
jimkou poctu hlizek. U kment s nejvétsi inbredni de-
presi (C. 1 a 2) vSak vznikl nejvétsi heterozni efekt
u hmotnosti sena, suchych kofenti a poétu hlizek.

Heritabilita zjiSténa mezi generacemi I,/I; a F|/I, byla
nizka; relativné nejvy$si u poctu hlizek (19,1 a 8,4 %)
a u zelené hmoty (14,1 a 7,6 %) a nejniZsi u hmotnosti
kofent (7,1 a 3,2 %).

Prukazné korelace mezi hmotnosti zelené hmoty
a kofent byly pat{né ve \C§ech slcd:)van)"ch generacich
I}, I, aF; (0,579, 0,499 a 0,585"). Nejtésnéjsi kore-
lace byla zjiSténa mezi hmotnosti kofent a po¢tem hli-
zek poutajicich vzdusny dusik u generace F, (0,726"),
avSak u obou inbrednich generaci byla tato korelace
nevyznamna.

Prikazna heteroze (P < 0,05) v aktivité nitrogenazy
byla zjiSténa mezi generacemi F| a I;. Nejvyssi byla
u kmene ¢. 1, ktery mél i nejvétsi pocet hlizek. U gene-
race I; Cinila aktivita nitrogendzy 298,2, zatimco u gene-
race F| 621,8 nmol etylénu.h™. NejniZ¥i hodnota byla
zjiSténa v generaci I} u kmene ¢. 6 (145,3 nmol etylé-
nu.h']). U kmene €. 4 k heterozi nedo8lo (I; 277,8 a F,
231,9 nmol.h™).
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V préci jsme prokazali dostatek genetické variability
i po tfech cyklech rekurentni fenotypové selekce na
znaky spojené se symbiotickou fixaci dusiku, coZ se
projevilo prikaznymi rozdily mezi sledovanymi kmeny
(tab. I a III). Tedy i po tfech cyklech rekurentni feno-
typové selekce, jejichZ vysledkem byly rodi¢ovské klony
zkouSenych generaci, je moZné zvySovat frekvenci ge-
nt kontrolujicich symbiotickou fixaci dusiku u vojtésky.

Symbioticka fixace dusiku je fizena geny mikrosym-
bionta (Rhizobium), makrosymbionta (rostliny vojtés-
ky) a jejich interakci. ProtoZe jiZ bylo dosazeno znac-
ného pokroku ve $lechténi kmenl Rhizobia, lze
oCekavat nejvétsi pokrok ve zvySovani symbiotické fi-
xace Slechténim hostitelské rostliny (Dreyfus er al.,
1988). U vojtédky reguluji mnoZstvi symbiotické fixa-
ce dvé skupiny gent. Jednak ty, které reguluji efektivni
nodulaci, a jednak ty, které reguluji efektivni fixaci.
ProtoZe je fixace zna&né energeticky naroné a na fixa-
ci jednoho miligramu dusiku se spotfebuji Etyfi mili-
gramy uhliku poutaného fotosyntézou (Warembourg,
Roumet, 1989), bylo doporuceno vybirat rychle rostou-
ci rostliny, s vysokou hmotnosti noduli a pozdgji i pod-
le aktivity nitrogenazy (Viands et al., 1981).

Neschopnost nodulace po infekci Rhizobium meliloti
je fizena dvéma recesivnimi geny nn; a nn,, neefektiv-
ni fixace péti recesivnimi geny in; aZ ins (Barnes et al.,
1988a, b). Rekurentni fenotypova selekce tedy umoz-
fiuje postupné zvySovani frekvence dominantnich alel
uvedenych sedmi gend. Ponévadz je viak vojtéika au-
totetraploid, nelze ofekavat rychly pokrok.

Uvedeni sledovini prokazala vyznam inzucht-hete-
rozniho postupu ve $lechténi vojtésky také pro symbi-
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otickou fixaci dusiku. Potvrzuje to opravnénost nazora
autora Rotili (1976) o vys§i G&innosti selekce vojtésky
pfi testovéani selfovanych generaci, a to zejména pro
vynos pice. Soucasné je nutné hodnoceni rostlin v za-
pojeném porostu. Hodnoceni symbiotické fixace
u pfedselektovanych klond, kmeni i ,linii* by se mélo
stat jednim ze selekénich kritérii ovliviiujicich nejen
vynos pice a proteini, ale i zdravotni stav rostlin. Na-
piiklad virézni rostliny vojtésky mély vyrazné mensi
rist nadzemni i podzemni &asti, mensi nodulaci i akti-
vitu nitrogenazy, pokud nebyl aplikovan mineralni du-
sik. Reakce na virézni onemocnéni se proto vysvétluje
omezenim fixace dusiku, ponévadZ se po aplikaci du-
siku zmengila (Ohki ef al., 1986).
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ODOLNOST REGISTROVANYCH ODRUD
A NOVOSLECHTENI OZIMEHO JECMENE Z CESKE

ES
REPUBLIKY KE KOMPLEXU ZLUTE MOZAIKY JECMENE

RESISTANCE OF REGISTERED VARIETIES AND ADVANCED
BREEDING LINES OF WINTER BARLEY FROM THE CZECH
REPUBLIC TO THE BARLEY YELLOW MOSAIC VIRUS COMPLEX

J. Spunar, J. Oborny, M. Spunarovi, K. Vaculova

Kromériz Agricultural Research Institute, Ltd., Kromé¥iZ, Czech Republic

ABSTRACT: Resistance to barley yellow mosaic virus (BaYMV) complex was evaluated in winter barley varieties registered
in the Czech Republic, advanced lines tested in the Czech Official Trials or multilocation trials and lines developed in the
Agricultural Research Institute, KroméfiZ. Tests of resistance to the viruses BaYMV-1 and BaYMV-2 were performed in the
virus infected fields in FRG (in Tolzkirchen and Frankenfeld for BaYMV-1 and in Bornum and Hohenfeld for BaYMV-2).
Proportion of plants with mosaic symptoms to the total number of plants was decisive for the determination of resistance
level. Preliminary results of glasshouse tests with mechanical infection of BaMMYV are also available. From the registered
varieties only the variety Babylone manifested a higher resistance level. No Czech variety or line showed resistance to
BaYMV-2. Only the variety Tokyo, registered in FRG, could be considered as resistant to the complex of three viruses. The
obtained results document that the resistance to BaYMV can be increased with the use of resistant parental varieties, eg.
Thalassa or Oceane from France and Jana from Germany. Obtaining of resistance to the BaYMV complex belongs to breeding
goals also in Czech Republic, in spite of the fact that occurrence of this disease has not yet been detected in this region. The
acreage sown with winter barley in the Czech Republic increases, which may also increase the risk of infestation by BaYMV.

Keywords: winter barley; breeding; BaYMYV resistance; BaMMYV resistance; glasshouse trials; field trials

ABSTRAKT: Rezistence ke komplexu virl Zluté mozaiky (BaYMV) byla hodnocena u odriid ozimého je¢mene registrova-
nych v Ceské republice, u rozpracovanych linii zkouSenych ve stitnich odriidovych zkouskach a linii vytvofenych v Zemg-
délském vyzkumném tstavu Kromé&fiZ, s. r. 0. Testy na rezistenci k virim BaYMV-1 a BaYMV-2 byly provedeny na infekénich
polich v SRN (v Tolzkirchenu a Frankenfeldu na BaYMV-1, v Bornumu a Hohenfeldu na BaYMV-2). Pomér rostlin se
symptomy mozaiky k celkovému poctu rostlin byl rozhodujici pro stanoveni Grovné rezistence. Byly ziskdny rovn&Z vysledky
ze sklenikovych testll s mechanickou infekci BaMMV. Z registrovanych odrid jen odrida Babylone vykazala vysokou uroveri
rezistence. Zadna Ceskd odriida ani linie nevykazala rezistenci k BaYMV-2. Jen odriida Tokyo, registrovand v SRN, miiZze
byt povaZovina za rezistentni ke viem tfem virim. Ziskané vysledky dokumentuji, Ze rezistence k BaYMV v ozimém je¢meni
miZe byt zvySena pouZitim rezistentnich rodi¢ovskych odriid, jako napf. Thalassa nebo Oceane z Francie, Jana z Némecka
(tab. I). Ziskdni rezistence ke komplexu BaYMV patii ke ¥lechtitelskym cilim také v Ceské republice, i kdyZ vyskyt t&chto
patogenii nebyl je§té v tomto regionu detekovin. V Ceské republice nebyl dosud zji§tén vyskyt virové mozaiky je&mene
BaYMV. Plocha orné pidy osévand ozimym jeémenem se zvySuje (obr. 1 a 2), coz rovnéZ zvysuje riziko zamofeni timto
patogenem.

Klic¢ova slova: ozimy je¢men; $lechténi: rezistence k BaYMV; rezistence k BaMMV; polni testy; sklenikové testy

UvVOoD z nejvéaznéjSich onemocnéni ozimého je¢mene v Evro-
pé a Asii (zvlasté v Japonsku). Tyto viry jsou pfenase-

Virus mirné mozaiky jemene (BaMMYV - barley mild  ny pidni houbou Polymyxa graminis a nelze proti nim
mosaic virus) a viry mozaiky je¢mene (BaYMV-1  bojovat chemicky. Ztraty na vynosu dosahuji 20-50 %
a BaYMV-2 — barley yellow mosaic virus), tvotici  (Tann, 1997). Tyto viry byly poprvé objeveny v Japon-
BaYMV komplex, jsou patogeni, ktefi zptsobuji jedno  sku v roce 1940 (Inouye, Saito, 1975), odkud byly za-

*  Prace byla realizovina s podporou Ministerstva zem&dé&lstvi Ceské republiky (projekt Ndrodni agentury pro zeméd&lsky vyzkum ¢. EP 6070).
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vleeny do Evropy. V soutasné dobé je jejich nejvétsi
vyskyt v Anglii (Prince, 1995), Francii (Hebrard, 1995)
a zvlasté SRN (Proeseler et al., 1998). Ve Francii prak-
ticky nejsou povoloviany odridy bez rezistence
k BaYMV, protoZe odolna odrida je jedinou ochranou
(Bernicot, 1996).

Vyskyt komplexu BaYMV v Ceské republice nebyl
do roku 1998 zji¥tén. Vzhledem ke skutecnosti, Ze je-
dinou ochranou proti uvedené chorobg je odolna odri-
da, byla provedena testace odrid a novoslechténi ve
sklenikovych a polnich podminkich v SRN. PiedloZe-
na publikace hodnoti metodické pfistupy a kolekci
zkouSenych genotypu z hlediska rezistence k BaYMV.
Vysledky vychézi z projektu, jehoZ cilem byl vybér od-
rid a linii a jejich vyuZiti pro tvorbu novych odrad
vyuZitelnych v zemédélské praxi na pozemcich, na kte-
rych bude zjidtén piipadny vyskyt téchto virt.

MATERIAL A METODA

Byla sestavena kolekce 100 genotypi, kterd repre-
zentovala odridy registrované, nové materialy zkouSe-
né ve statnich odrudovych zkouskach a nové rozpraco-
vané linie vzniklé v rdmci geneticko-$lechtitelskych
studii, pfi nichZ byl vyuZit jeden nebo oba rodice s de-
klarovanou odolnosti BaYMV.

Sklenikové testy

Cela kolekce byla orientacné testovana ve skleniko-
vych podminkéch ve Freisingu na odolnost k BaMMV.
U tohoto viru je moZny mechanicky pienos.

Péstovani rostlinného materidlu: Rostliny byly ve skle-
niku p&stovany v nadobach o velikosti 40 x 40 x 6 cm.
Zrno bylo vyseto do pfedem vytvorenych dilku v pudé
(po 10 zrnech od kaZdého zkouSeného genotypu). Ve
stadiu jednoho listu byly slabsi rostliny (napadeni Fu-
sariem, sniZzena energie kli¢eni atd.) eliminovany, takZe
od kazdého genotypu bylo ponechano pét stejnomérné
vyvinutych rostlin pro inokulaci. V kazdé nadobé bylo
zkouSeno sedm novoslechténi s kontrolni vysoce na-
chylnou odriidou.

Péstovani rostlin probihalo od kli¢eni do stadia jed-
noho listu pfi teploté 20 °C. Pozdé&ji byla teplota sniZe-
na na 8-10 °C. Péstovani rostlin do faze tfi listd trvalo
tfi aZ Etyfi tydny. Rostliny byly péstovény pfi délce dne
14 hodin. Dodate¢né osvétleni bylo provadéno haloge-
novymi lampami (MQI/250/T8/43) od firmy General
Electric. V zdvislosti na pfirozeném zafeni bylo prova-
déno osvétleni prodlouZenim dne 4 + 4 hodiny se své-
telnou intenzitou 6 000-8 000 luxu.

Piiprava inokula¢niho roztoku: K piipravé inokula
byly pouZity rostlinné §tavy z Cerstvych lista silné in-
fikovanych rostlin. K vylisované $tavé ze 100 g lista
(Pollahne lis na listy) bylo pfidano 200 ml pufrovaciho
roztoku (K,HPOy), 0,1 M (pH 9,1) a doplnéno na 11
roztoku. Pufrovaci roztok byl jiz béhem extrakce $tavy
kontinudlné dodavan. K udrZeni infek¢nosti byla sus-
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penze chlazena ledovymi kostkami s obsahem pufrova-
ciho roztoku.

Inokulace: Ziskan4 vylisovana $tava byla filtrovana
pfes nylonovou tkaninu. Bezprostiedné po inokulaci
byla $tdva michana s karborundem (110 g) na 200 ml
infekéni suspenze. Postiik byl provadén tlakovou pis-
toli tlakem 5 baru (tlakové pistole Firmy Sata LM 92
s michacim zafizenim). VSechny Casti rostlin byly po-
stiikdny jak z horni, tak ze spodni strany.

Dalsi péstovani: Po inokulaci byly silné oslabené rost-
liny udrZovény 24 hodin pfi teploté 20 °C za tcelem
regenerace. Inokulované listy v prubéhu nasledujicich dni
CéasteCn& odumiraly, ale rostliny zregenerovaly a dile se
péstovaly pfi teploté 8-10 °C a prodlouzené délce dne
(4 + 4 hodiny) a intenzité osvétleni 6 000-8 000 luxd.

Vyhodnoceni se provadélo za Etyfi aZ est tydnii po
inokulaci, kdy byly viditelné typické symptomy viru
BaMMV.

Polni testy

Testace na odolnost BaYMV-1 byla provedena na in-
fekénim poli v Tolzkirchenu (u Mnichova) a BaYMV-2
v Bornum (u Hannoveru). Tyto pokusy zajistil Dr. Max
Baumer z Bayerische Landesanstalt fiir Bodenkultur
und Pflanzenbau ve Freisingu, ktery provadi testaci pro
fadu Slechtiteld z Bavorska, pfipadné Némecka. Cel-
kem bylo zkouSeno 7 000 odrid a linii. Materialy z CR
byly oznaceny &isly 6201 az 6300.

Pokusy v Tolzkirchenu byly sety secim strojem fir-
my HEGE zn. Schmotzer-Combi. Tento stroj seje
dvoufadkové parcelky s celkovym poltem 20 zrn
v fadku na délce 65 cm ve dvou opakovanich.

Bornum se nachézi v Dolnim Sasku v blizkosti Han-
noveru, kde je pronajat pozemek silné zamofeny
BaYMV-2. Pokusy byly sety strojem Wintersteiger-Seed-
matic rovnéZz ve dvouiadkovych parcelach s celkovym
poctem 30 zrn na fadek v délce 85 cm, rovnéz ve dvou
opakovénich.

Na zkuSebnich pracovistich byl veskery material
moien smési mofidel s fungicidnim Wdcinkem (Larin
200 ml) a insekticidnim uc¢inkem, zvlasté proti msicim
prenésejicim BYDV (Gaucho 100 ml).

Testace byla rovnéz provedena na odolnost BaYMV-1
na infekénim poli v Hohenfeldu (u Wiirzburgu) a Fran-
kenfeldu (u DraZdan). Tyto pokusy zajistil Dr. Manfred
Herrman ze §lechtitelské stanice Leutewitz, Deutsche
Saatveredelung Lippstadt, Zuchtstation Leutewitz.

Vysev pokust se provadél secim strojem Winterstei-
ger-Seedmatic rovnéZz ve dvoufddkovych parceldch
s celkovym poctem 30 zrn na fadek v délce 85 cm ve
dvou opakovénich.

Veskery materidl byl mofen smési mofidel s fungi-
cidnim ¢inkem (Larin 200 ml) a insekticidnim d&in-
kem, zvlasté proti mSicim pienasejicim BYDV (Gau-
cho 100 ml). Larin slouZil k ochrané pfed houbovymi
chorobami.

Do pokusti byly zafazeny odriidy a linie zkousené ve
statnich odridovych zkouskach s oznaCenim T 6201 az
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L. Vysledky testace odrid a linii na odolnost BaYMV v SRN ve skliziiovém ro¢niku 1998 — Results of variety and line testing on BaYMV
resistance in FRG in harvest year 1998

Sklenikovy test’ |TOLZS|BORNUM |HOHEN’ | FRANKEN® =
o BaMMV g
Test o, . o g Pocet rostlin - o - o E g
sislo! Cislo linie? Pivod/Odrida g > = > > =38
o = = = = O =
vzeSlé |napadené| =2 = = =
] m o m
1 2 3 4 5 6 7
T 6201 | 1030024 Angora 2 5 2 6 8
T 6202 | 1030027 2 5 4 53 8
T 6203 | 1030028 6 5 5 5 7
T 6204 | 1030031 KM 237 6 5 I 4 8 r r
T 6205 | 1030033 NIC-90-1250 6 2 1 4 9
T 6206 | 1030034 Tiffany 2 5 4 6 7
T 6207 | 1030035 2 5 0 4 7 r r
T 6208 [ 1030039 2 5 0 5 7 r r
T 6209 | 1030040 6 5 4 6 7
T 6210 1030042 6 5 4 6 8
T 6211 1030043 2 5 5 6 8
T 6212 1030048 6 5 4 4 i
T 6213 | 1030050 KM 791 6 5 3 5 7
T 6214 1030053 2 5 4 7 8
T 6215 1030055 6 5 0 4 7, r r
T 6216 | 1030063 6 5 2 5 7
T 6217 | 1030064 2 5 4 6 8
T 6218 | 1030065 6 5 0 3 3 r r
T 6219 | 1030066 6 5 2 5 7
T 6220 | 1030067 6 5 4 4 7
T 6221 | 1030068 6 5 5 6 7
T 6222 1030069 2 5 5 6 8
T 6223 | 1030070 Tulip 2 5 0 4 8 r r
T 6224 1030071 6 5 0 4 74 r r
T 6225 | 1030072 2 5 0 4 7 r r
T 6226 | 1030073 2 5 5 6 8
T 6227 | 1030074 6 5 0 4 8 r r
T 6228 | 1030075 6 5 0 4 7 r r
T 6229 | 1030076 6 5 0 3 7 r r
T 6230 | 1030077 6 5 0 4 8 r r
T 6231 | 1030078 6 5 3 5 7
T 6232| 1030079 6 b 0 4 7 r r
T 6233 | 1030080 6 5 2 3 5
T 6234 KROMIR 6 S 4 5 7
T 6235 LUXOR 6 5 5 4 8
T 6236 LUNET 6 5 3 5 7
T 6237 KAMIL 6 5 3 5 7
T 6238 KROMOZ 6 5 8 5 7
T 6239 OKAL 6 5 4 5 7
T 6240 AGRILO 2 5 4 6 8
T 6241 BABYLONE 2 5 0 4 7 r r
T 6242 MARNA 2 5 5 6 8
T 6243 MARINKA 2 2 1 6 8
T 6244 MONACO 2 1 1 6 8
T 6245 KM 237-55 vybér z D 10119 6 5 0 5 8 r r
T 6246 | KM 237-56 vybérz D 10119 6 5 3 5 8
T 6247 | KM 1428 Kromir x HM 286 6 5 0 5 8 r r
T 6248 | KM 1463 Luxor x Leu 23 311 6 5 4 5 74
T 6249 | KM 237-235 vybér z D 10119 6 5 4 5 it
T 6250 | KM 237-243 vybér z D 10119 6 5 5 5 7
T 6251 [ KM 237-242 vybér z D 10119 6 5 5 5 7
T 6252 | KM 237-245 vybér z D 10119 6 5 1 4 8 r r
T 6253 | KM 237-247 vybér z D 10119 6 5 2 5 (i
T 6254 | KM 237-258 vybérz D 10119 6 5 3 5 7
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Pokragovéni tab. I — Continuation of Tab. 1

Sklenikovy test’® |[TOLZ®|BORNUM [HOHEN’ | FRANKEN®

3 BaMMV_ ;g
Test o . . 2 Pocet rostlin - o - N 22
oo | Cislo linie? Piivod/Odriida’ < = = > > =3
tislo = : s s s s 3 2

vzeslé |napadené | £ = = =
m m m m
1 2 3 4 5 6 7

T 6255| KM 237-266 | vybér z D 10119 6 5 3 5 8
T 6256 | KM 237-268 | vybér z D 10119 6 5 1 5 8 r r
T 6257 | KM 237-274 | vybérz D 10119 6 5 0 5 7 r r
T 6258 | KM 237-278 vybér z D 10119 6 5 4 4 7
T 6259 | KM 1318-303 [ HVW 12803 x Monaco 2 5 3 6 8
T 6260 | KM 1318-305 | HVW 12803 x Monaco 2 9 3 6 8
T 6261 | KM 1318-1433 | HVW 12803 x Monaco 2 5 5 6 9
T 6262 | KM 1318-1437 | HVW 12803 x Monaco 2 5 5 5 8
T 6263 | KM 1318-1438 [ HVW 12803 x Monaco 2 5 5 6 8
T 6264 | KM 1318-1441 | HVW 12803 x Monaco 2 5 4 6 9
T 6265 | KM 1318-1442 HVW 12803 x Monaco 2 5 4 6 8
T 6266 | KM 1318-1444 | HVW 12803 x Monaco 2 5 4 6 8
T 6267 | KM 1318-1445 HVW 12803 x Monaco 2 4 4 5 8
T 6268 | KM 1318-1459 | HVW 12803 x Monaco 2 5 5 6 8
T 6269 | KM 1318-1463 | HVW 12803 x Monaco 2 5 5 7 8
T 6270 KM 1318-1479 | HVW 12803 x Monaco 2 5 4 6 8
T 6271 | KM 1357-472 | KM 2099 x Oceane 6 5 0 4 8 r r
T 6272 | KM 1386-539 | Kamil x Thalassa 6 ) 5 7 8
T 6273 | KM 1386-547 | Kamil x Thalassa 6 5 0 4 7 r r
T 6274 | KM 1388-509 | Okal x Jana 6 5 0 3 7 r r
T 6275 KM 1388-510 | Okal x Jana 6 5 0 4 7 19 r
T 6276 | KM 1388-511 | Okal x Jana 6 5 3 4 | r
T 6277 | KM 1388-517 | Okal x Jana 6 5 0 4 8 r r
T 6278 | KM 1506 Monaco x Seco 223 SH 2 5 4 6 8
T 6279 | KM 1522 Tiffany x Seco 223 SH 2 5 0 4 7 r r
T 6280 | KM 1523 Tiffany x LP 85 998 2 5 5 6 8
T 6281 | KM 1525 Seco 9975 RH x Seco 223 SH 2 4 0 5 7
T 6282 | KM 2007 FR 86/083/04 A 2 5 0 5 7 r
T 6283 | KM 2008 FR 86/083/04 B 2 5 0 5 7 r r
T 6284 | KM 2009 Svenja 2 4 0 4 T r r
T 6285 KM 2012 Seco 23043 TH 1 2 5 0 6 7 r r
T 6286 | KM 2013 KM 999 -1237 2 5 5 6 7
T 6287 | KM 2014 Seco 19993 VH 2 2 5 0 4 7 r r
T 6288 | KM 2015 Tokyo 2 L 0 3 2 3 r r
T 6289 | KM 2016 Leu 641 2 5 5 7 8
T 6290 | KM 2017 PF 592-047 D 2 4 2 6 T
T 6291 | KM 2018 PF 592-237 2 53 0 4 8 r r
T 6292 | KM 2019 BR 2247 ¢ 2 5 4 7 8
T 6293 | KM 6003 KM 906 6 5 2 6 7
T 6294 | KM 6005 KM 1028 6 5 4 5 7
T 6295 | KM 6006 KM 1045 6 5 2 6 7
T 6296 | KM 6011 NIC 935256 6 5 0 4 7 r r
T 6297 | KM 6013 KM 2099-150 6 ) | 5 7
T 6298 | KM 6014 NIC 945560 C 6 5 2 5 7
T 6299 | KM 6015 MH 89 CA 16-2 6 5 0 4 5 r r
T 6300 | KM 6016 Seco 16 831 WH 6 5. 0 3 6 r r
Kontrola 1 Tokyo 2 2
Kontrola 2 Angora 7 8

Systémy hodnoceni: 1 — pocet vzeslych rostlin; 2 — pocet napadenych rostlin; 3 — bonitace: 1-3 odolné, 4-6 stfedné odolné, 7-9 silng
napadené; 4 — bonitace: 1-3 odolné, 4-6 stfedn& odolné, 7-9 silné napadené; 5 (r) — odolné; 6 (r) — odolné; 7 (r) — odolné ve viech testech
k BaMMYV a BaYMV-1; r’ — odolné k BaYMV-2

Systems of evaluation: | — number of emerged plants; 2 — number of infected plants; 3 — evaluation: 1-3 resi 4-6 middle reistant, 7-9 very
susceptible; 4 — evaluation: 1-3 mgismnt. 4-6 middle reistant, 7-9 very susceptible; 5 (r) — resistant; 6 (r) — resistant; 7 (r) — resistant in all
tests on BaYMMYV a BaYMV-1; r - resistant on BaYMV-2

shonfeld 8:— Ltonfeld 9(()(;11 luation

'number of testing, 2line no., *breeder’s number, 4originlvariety. Sglasshouse test, ®Tolzkirchen,
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T 6244. U odrad a novoslechténi v registranim fizeni
jsou v souladu se zdkonem uvedeny pouze kédy, pod
kterymi jsou zkouSeny. Vyjimkou jsou odrady a novo-
$lechténi, které piihlasili k registraénimu fizeni autofi
této prace.

Dale byly vybrany linie s dobrou trovni hospodéi-
sky dalezitych znaki vytvofené v ramci hybridizaéniho
programu v Zemé&délském vyzkumném ustavu Kromé-
fiZ, s. r. 0. Tyto linie maji oznaceni T 6245 az T 6277.
Dalsi skupinou byla Ceska a zahraniéni novo§lechténi
zkou$end v ramci mezistani¢nich predzkousek.

VYSLEDKY

V tab. I jsou uvedeny souhrnné vysledky ze sklizfio-
vého ro¢niku 1998. Z nich vyplyva, Ze ze soucasnych
povolenych odriid ozimého je¢mene vykazuje rezisten-
ci k BAMMYV a BaYMV-1 odrida Babylone. Odrida
Kamil, ktera byla registrovana jako rezistentni, tuto
odolnost neprokdzala. Kromé& Babylone se projevilo ja-
ko rezistentni dalSich 13 novoslechténi.

Novoslechténi KM 237 vykazalo rezistenci k BaYMV,
ale u linii z udrZovaciho Slechténi tohoto materiélu,
oznacenych Cisly T 6245 az T 6246 a dale T 6249 az
T 6258, se projevilo §tépeni v rezistenci. Z celkového
poctu deseti linii se pouze u Ctyf potvrdila rezistence,
u ostatnich se projevily riizné stupn& nichylnosti.

U dalSich novoslechténi se prokazalo, Ze existuje
redlna perspektiva vybéru rezistentniho genotypu, po-
kud alespoii jeden rodi¢ je odolny, jako napf. fran-
couzské odrudy Thalassa a Oceane nebo némecka od-
rida Jana. Tuto skutenost prokazalo $est linii z kiiZeni
s odridou KM 2099, Kamil a Okal, zkouSenych pod
Cisly T 6270 az T6277.

Ze zahrani¢nich materiall (v tabulce oznaceny zkrat-
kami zemi pivodu D, DK, F) zastupovanych Zemé&dé&l-
skym vyzkumnym tstavem Kroméfiz a zkouSenych
v MPZ pod oznaCenim T 6278 az T 6300 potvrdilo
odolnost 10 genotypti, coZ ukazuje, Ze v Némecku,
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Francii a Déansku se vénuje $lechténi na odolnost
k BaYMV velka pozornost. Z celého sortimentu byla
k BaYMV-2 odolna pouze odriidda Tokyo registrovana
v SRN. Z novoslechténi Zemédélského vyzkumného
ustavu Kroméfiz vSak odolnost nevykazalo Zadné no-
voslechténi, nebot pfi tvorbé uvedenych materiali hyb-
ridizaci nebyla odolnost BaYMV zatazena mezi $lech-
titelské cile.

DISKUSE

Jednim z divodu, pro¢ se BaYMV v Ceské republi-
ce nevyskytuje, muZe byt skutenost, Ze je¢men ozimy
je relativné mladou plodinou s naristajicim vyznamem
(obr. 1). Kromé toho se i v letech 1992-1998 plocha
ozimého je¢mene pohybovala v rozmezi 150-250 tis.
ha, coZ nepredstavuje vice nez 10-15 % z celkové plo-
chy obilovin (obr. 2). Vysoky podil obilovin a zvlasté
ozimého jeCmene je podle autord Friedt et al. (1990)
a Huth (1995) nejvétsim rizikovym faktorem pro rozsifo-
vani pudou pfenasenych vird, kam patfi zvlasté¢ BaYMV.

\ JARNi JECMEN

0ZIMY JECMEN

e N

—

0 T T — T
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

1. Vyvoj péstovini jarniho a ozimého jemene v CR v letech
1980-1998 — Development of spring and winter barley cultivation in
the Czech Republic 1980-1998
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2. Struktura osevnich ploch obilovin v CR v letech 1992-1998 —
Acreage of sown different cereal crops (winter wheat,
spring barley, winter barley, rye, oat, maize, spring wheat
and triticale) in the Czech Republic in the period 1992-1998
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Jak se dostala BaYMV z Japonska do Anglie, poklada
fada védeckych pracovniki za nevyjasnéné (Prince,
1995). Na druhé stran& je zajimavé, Ze ze zemi, s kte-
rymi Cesk4 republika sousedi, je zamofeno velmi silng
pouze SRN, a jak udévaji posledni vyzkumy mnoha
némeckych odborniki, stivd se BaYMV stile nebez-
pecénéjsi chorobou (Tann, 1997; Proeseler et al., 1998).

V Ceské republice byla jiZ v roce 1992 registroviana
odruda Kamil, u které byla na infek¢nich polich v se-
verni Francii dodate&né zjisténa odolnost k BaYMV.
UdrZovaci $lechténi v8ak probihalo na $lechtitelské sta-
nici v Horni Mo3ténici (HybriTech, dfive Morstar Kro-
méfiz) a tato odrida svoji odolnost ztratila. Obdobna
situace nastala u novoslechténi KM 237, které bylo pfi-
hla¥eno do SOZ jako rezistentni k BaYMV. UdrZovaci
Slechténi rovnéz neprobihalo na infek&nich polich
a v roce 1998 bylo zjiiténo v této chorobé Stépeni.
Z deseti linii prokézaly rezistenci jen &tyfi. Spunar
(1997) zjistil, Ze na infek&nim poli v Tolzkirchenu jsou
testovany genotypy bavorskych $lechtitell a Ze praktic-
ky vechny linie z udrZovaciho §lechténi jsou testovany
na odolnost BaYMV. Za odolné genotypy BaYMV-2
jsou pokladany ty genotypy, které byly odolné jak na
infekénim poli zamofeném BaYMV-1, tak i na infek¢-
nim poli zamofeném BaYMV-2. Ze sortimentu povole-
nych odriid v SRN byla zji§téna tato odolnost jen v od-
riadé Tokyo.

Tato odriida, odolnd jak k BaYMV-1, tak k BaYMV-2,
vak nedoznava v Némecku rozsifeni z divodu nizsich
vynosl ve srovnéni s jinymi odridami, které jsou odol-
né jen k BaYMV-1, jako napf. Duet (Hemker, osobni
sdéleni, 1998). Z uvedenych tudaji vyplyva, Ze CeSti
$lechtitelé musi zabudovat odolnost ke komplexu virdz
BaYMV, pii¢emZ vSak musi byt dosaZena poZadovana
uroven 1 v dalSich hospodarsky dulezitych znacich.
Zv1a%té zdvaZznym problémem bude zimovzdornost, ne-
bot donory rezistence z Francie, Némecka, ale zvlasté
z Anglie a Japonska maji velmi nizkou zimovzdornost
a japonské donory vykazuji kromé toho fadu dalSich
negativnich vlastnosti. Z tohoto diivodu se ve Francii
intenzivn& hled4 odolnost mezi starymi francouzskymi
odradami (Le Gouis et al., 1998).

Z téchto divodu napt. v Némecku pristoupili k tvor-
bé rezistentnich genotypti pomoci genetického inZenyr-
stvi (Graner et al., 1998; Ordon et al., 1999; Fomitche-
va et al., 1999). Ze strany némeckych specialisti byla
na Evropské konferenci virologl v Goslaru pozitivné
hodnocena strategie $lechténi na odolnost BaYMV
v neinfikované zemi, jako je Ceské republika (Spunar,
Baumer, 1998), spocivajici v systematické testaci v ze-
mich, kde jiZ byla infekce zjiSténa.
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NOVE ODRUDY - NEW VARIETIES

Brambor Kordoba

Registrovina: Ceska republika, 1999
Slechtitelska prava: Sativa Ketkov, a. s., Havli¢kiv Brod, Ceska republika
Slechtitel a udrZovatel: Sativa Ketkov, Slechtitelska stanice Kefkov
Rodokmen: matefsky komponent: Klon KE 79/155

otcovsky komponent: Klon LP 53
Pracovni oznadeni kiiZence ve §lechtitelském procesu: KE 115/94.
Metoda 3lechténi: KiiZeni bylo provedeno v roce 1986. Vybér rodi¢u byl zaméfen na ziskani rané odridy, vhodné pro pfimy
konzum.
Semenéde — vysadba ve skleniku v roce 1987. Od této kombinace bylo vypéstovino 2898 jedinci.
RamSova generace — hodnocena v roce 1988-1989 v polnich podminkdch. Béhem sklizné se vyluCovaly rostliny vizudln&
neodpovidajici $lechtitelskému cili.
Klonovi generace — v prvni klonové generaci bylo individualné vysazeno 102 kloni. V provokacnich zkouskich byla hod-
nocena v této generaci a dvou naslednych generacich odolnost k rakoviné brambor a k hiadéitku bramborovému. Ve 3. a 4.
klonové generaci byl kfiZenec zafazen do stani¢nich pokusi, v 5. a 7. generaci do predzkousek. Ve stani¢nich pokusech
a predzkouskich byly podrobné hodnoceny dalsi uZitkové vlastnosti — vynos, odolnost k virovym a houbovym chorobdm na
nati i na hlizach a predeviim vlastnosti kvalitativni urujici kvalitu pro pfimy konzum.
V roce 1999 po tiiletych stitnich registraénich zkouskich byla odriida zapsina do sortimentu registrovanych odrid pod
jménem Kordoba,
UdrZovaci §lechténi bylo zahdjeno v roce 1996 — tradi¢nim klonovym zptisobem spojenym s poskliziiovym hodnocenim klont
na zdravotni stav Elisa-testem. Od roku 1998 bylo rozsifeno o meristémové udrZovani.
Odolnost k chorobiam: Je odolnd k rakovin€ brambor (Synchitrium endobioticum) biotypu D1 a je nichylnd k hadatku
bramborovému (Globodera rostochichensis). Ma stfedni aZ vy33i odolnost k strupovitosti hliz (Streptomyces scabies). V nati
ma stiedni odolnost k plisni bramborové (Phytoftora infestans) a k €ernani stonkl (Erwinia carotovora). Je stfedné odolnd
k mozaikovym viraim (PVX, PVY, PVA) a svinutce bramborové (PLRV).
Konzumni jakost: Odrida vykazuje v primé&ru 14,2% 3Zkrobnatost, je vhodna pro pfimy konzum v letnim a zimnim obdobi
a také pro skladovini. Je varného typu B, po uvareni netmavne. Ma velmi dobré chufové vlastnosti, tj. chut, vlhkost a strukturu.
Vynos hliz: Kordoba dava primérné vynosy hliz s velmi dobrym trznim podilem. Podle registralnich zkousek dosdhla
v pokusech UKZUZ v priméru let 1996-1998 vynosu 99,2 % (49,98 t/ha) ve srovnéni s kontrolnimi odridami, proti nim#
ma kratsi vegetaCni dobu.
Ostatni vlastnosti: Hliza je kulovito-ovélnd, o¢ka jsou mélka, duznina Zluta. Typ trsu je listovy, polovzpfimeny, list je v&tsi,
tmavé zeleny. Kvétni korunka je bild, ¢etnost kveteni je stfedni. M4 stfedni Cetnost nasazovéni bobuli. Délkou vegeta¢ni doby
patii do skupiny ranych odrid. )

Kordoba Potato

Registered: Czech Republic, 1999
Breeders rights: Sativa Keikov, a.s., Havli¢kav Brod, Czech Republic
Breeder and maintainer: Sativa Kerkov, Kefkov Breeding Station
Pedigree: maternal component: KE 79/155

paternal component: LP 53
Breed and proved under designation: KE 115/94
Breeding method: Crossing in 1986. Selection of parental components was aimed for production of an early variety for direct
consumption,
Seedlings — planted in a greenhouse in 1987. A total of 2 898 plants were produced from this combination.
Bulk samples — evaluated in field conditions in 1988-1989. The types visually not consistent with the breeding aim were
excluded during harvest.
Clonal generations — 102 clones were planted in the first clonal generation. Resistance to potato wart (Synchitrium endobio-
ticum) and potato root eelworm (Globodera rostochiensis) was assessed in provocation tests in this generation and in the two
successive generations. The cross was included in to station trials in the 3rd and 4th clonal generation, and to interstational
tests in the 5th and 7 th generation. Other commercial traits were evaluated in detail in the yield, resistance to viral and fungal
diseases of leaves and tubers, and first of all qualitative traits determining the quality of direct consumption.
The cross was registered by state after three-year certification tests in 1999 under the name Kordoba.
Maintenance breeding started in 1996 — through traditional clone breeding involving post-harvest evaluation of clones for
their resistance to viruses by means of Elisa. Meristem maintenance was introduced in 1998,
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Resistance to diseases: Resistant to potato wart (Synchitrium endobioticum) of biotype D1, susceptible to potato root eelworm
(Globodera rostochiensis). It shows intermediate or higher resistance to potato scab (Streptomyces scabies). The leaves show
intermediate resistance to late blight (Phythoftora infestans) of potato and to black leg (Erwinia carotovora). Its resistance
to mosaic viruses (PVX, PVY, PVA) and potato leafroll (PLRV) is at an intermediate level.

Table quality: Its average starch content was 14.2%. Kordoba variety is good for direct consumption in summer and winter
seasons, It is suitable for storage and belongs to cooking type B. Its pulp does not turn black after cooking. It has very good
taste qualities (taste, moisture, texture).

Tuber yield: Kordoba had average tuber yields with a very marketable proportion. Its average yields were 99.2% (49,98 t/ha)
in 1996-1999 in comparison with standard varieties, according to the results of registration tests carried out by the Agricultural
Supervising and Testing Institute, while its growing season is shorter.

Other characteristics: The tuber is spherically oval in shape, with shallow duds, yellow pulp. Hill type is leafy, semi-erect,
leaves are larger in size, dark green in color. The corolla is white, blossom number is intermediate. It has an intermediate
frequency of berry setting. It is an early variety by its growing season.

Ing. Josef Konrad, CSc.
Sativa Kerkov, a. s., Slechtitelskd stanice Kerkov
582 22 Pribyslav

Oves sety Neklan

Registrovan: Ceské republika, 1998; N&mecko a zem& EU, 1999

Slechtitelska prava: SELGEN a. s., Praha, Cesk4 republika

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

Rodokmen: (FLAMINGSNOVA x PAN) x AURON

Metoda Slechténi — rodokmenovi: KfiZeni bylo provedeno v roce 1986, kdy na pokrogilou linii (Flimingsnova x KR-396)
byl pfikfiZzen vynosny kmen KR-85-43. Linie KR 396 byla pozdé&ji registrovéina jako odriida PAN a KR 85-43 jako odrida
AURON. V Fs generaci byl proveden vybér lat a od F7 byly zahdjeny zkousky vykonu. Pod oznadenim SG-K 92805 bylo
novoslechténi zkouseno v registraénich zkou¥kach Ceské republiky v letech 1994-1996, v Némecku 1996-1998. Tento oves
byl registrovén pro p&stovani v Ceské republice v roce 1998, v generaci F12, v Némecku o rok pozdgji.

Odolnost k chorobam: Polni odolnost k béZnym chorobam ovsa je na trovni ostatnich povolenych odrid.

Jakost: Zluté zrno odridy Neklan ma stfedni aZ vy$§i HTS (35 g), vy3§i hektolitrovou hmotnost (52,5 kg/hl) a niZ&i podil
pluch (24,1 %).

Vynos zrna: Vynos zrna je srovnatelny s vynosnou odriidou Auron, vynos ovesné ryZe je viak diky niZ§imu podilu pluch vy3si.
Ostatni vlastnosti: Polorand odriida s krat§im stéblem (96 cm) a dobrou odolnosti k poléhani (6,5).

Spring oat Neklan

Registered: Czech Republic, 1998; Germany and EU, 1999

Breeders rights: SELGEN, a.s. Prague, Czech Republic

Breeder and maintainer: SELGEN, a.s., Plant Breeding Station Krukanice

Pedigree: (FLAMINGSNOVA x PAN) x AURON

Breeding method - pedigree: Last crossing was done in 1986. An advanced line (Flimingsnova x KR-396) was crossed
with high yielding line KR-85-43. In Fs generation was done selection on single panicle basis. Yield trials have been started
since F7. The developed line SG-K 92805 was tested in Official Trials in Czech Republic 1994-1996, and in Germany in
1996-1998. The variety has been registered in the Czech Republic as Neklan in Fj2 generation in 1998.

Disease resistance: Field resistance to diseases is on the level of other registered varieties.

Grain quality: Yellow grain has middle TKW (35 g), higher specific weight (52.5 kg/hl) and higher kernel content (25.1%
of husks).

Grain yield: Yield of grain is comparable with the high yielding variety Auron with better kernel content.

Other characteristics: Middle early in the ripening, shorter length of straw (96 cm) and relatively good lodging resistance.
Ing. Jaroslav Cervenka, Ing. VlastimilChour

SELGEN, a. s., Slechtitelsk4 stanice Krukanice, 330 36 Pernarec

Ing. Jaroslav Cervenka, Ing. Viastimil Chour
SELGEN, a. s., Slechtitelskd stanice Krukanice, 330 36 Pernarec
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Oves nahy Izak

Registrovan: Ceska republika, 1998

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

Slechtitel a udrzovatel: SELGEN a. s., Slechtitelskd stanice Krukanice

Rodokmen: (ADAM x VELES) x AURON

Metoda 3lechténi — rodokmenovi: KfiZeni bylo provedeno v roce 1988. K pokrotilé linii KR-N-830 (pozdé&ji Adam)
x KR-356 (pozdgji Veles) bylo prikfizeno dali novoslechténi KR-85-43, které bylo pozdgji registrovano jako odrida Auron.
Latové vybéry byly zapotaty v F3 generaci a zkousky vykonu byly zahijeny jiZ v generaci Fs. SG-K 4360 byl zkouSen
v registraénich zkougkach Ceské republiky v letech 1996-1997. Po dvouletém zkouSeni byl povolen pro péstovani v Ceskeé
republice v roce 1998 (generace Fpy).

Odolnost k chorobiam: Uroveii polni odolnosti k houbovym chorobdm je srovnatelnd s odriidou Abel.

Jakost: Stiedné velké zrno (26,6 g) s vysokou hektolitrovou hmotnosti a nizkym podilem pluchatych zrn.

Vynos zrna: Pro vysoky vynos zrna (106 %) byl povolen jiZ po druhém roce zkouSeni.

Ostatni vlastnosti: Oproti odridé Abel se vyznacuje krat§im stéblem (113 cm) a ranéjsim zranim. Ma lep3i odolnost k po-
1éhani.

Naked oat Izak

Registered: Czech Republic, 1998

Breeders rights: SELGEN, a.s. Prague, Czech Republic

Breeder and maintainer: SELGEN, a.s., Plant Breeding Station Krukanice

Pedigree: (ADAM x VELES) x AURON

Breeding method - pedigree: Year of the last crossing 1988. Selection of single panicle progenies was started in F3
generation. Yield trials were performed since Fs generation. The line SG-K 4360 was tested in Official Trials in the years
1996-1997. The variety has been registered after two years in 1998 (Fy1 generation).

Disease resistance: Field resistance to diseases is on the level of variety Abel.

Grain quality: Grain has medium size (TKW 26.6 g), high specific weight and low content of husked grains.

Grain yield: High yield of grain (106%) was the reason for registration already after two years of official testing.

Other characteristics: It has shorter straw (113 cm), earliness in ripening and better lodging resistance compared to the
variety Abel.

Ing. Jaroslav Cervenka, Ing. Vlastimil Chour
SELGEN, a. s., Slechtitelskd stanice Krukanice, 330 36 Pernarec

PSenice ozima Vlasta

Registrovana: Ceski republika, 1999
Slechtitelsk4 prava: SELGEN, a. s., Ceska republika
Slechtitel: Vyzkumny dstav rostlinné vyroby, Praha-Ruzyn&

a SELGEN, a. s., Slechtitelska stanice Uhfetice
Udrzovatel: SELGEN, a. s., Slechtitelska stanice Uhfetice
Rodokmen: Brimstone/S13 (linie s rezistenci k padli travnimu odvozenou z Triticum monococcum)//Hana
Metoda Slechténi: Odrida byla ziskdna v rdmci programu vzdalené hybridizace zaméfeného na prenos odolnosti k padli
travnimu a ke rzi pSeni¢né z Triticum monococcum do pSenice obecné (Triticum aestivum). Ziskany rezistentni hexaploidni
material byl kfiZen s anglickou odriidou Brimstone, nesouci gen zakrslosti Rht2, a s ¢eskou pekaisky jakostni, ranou odridou
Hana. Vybiraly se rostliny nesouci gen Rht2, projevujici se necitlivosti na aplikovany giberelin (Genet. a Slecht., 33, 1997:
99-106). Metoda $lechténi byla rodokmenovd — b&Zny postup.Vybrané linie byly opakovan& zkoudeny od generace Fs na
necitlivost na aplikovany giberelin. Zkou3eni ve Stitnich odridovych pokusech probihalo v letech 1996-1998 pod oznadenim
RU 488 (povoleni v generaci Fip).
Odolnost k chorobdm: Oproti kontrolnim odriddm m4 Vlasta vysokou odolnost k padli travnimu a stfedni odolnost ke rzi
p3enitné, fuzari6zdm, brani¢natce plevové v klasu a k brani¢natkdm na listech.
Jakost zrna: Chlebova pSenice B, vykazujici vy38i hodnoty sedimenta¢niho testu (60-70 ml - SDS test), &islo poklesu kolem
280, vy33i objemovou hmotnost (79,0 kg/hl) a vysokou hmotnost tisice semen (45-50 g). Odolnost k porustani je dobra.
Vynos zrna: V registraénich zkouskdch UKZUZ v letech 1996-1998 Cinil primérny vynos zrna v fepafské vyrobni oblasti
109,3 % na primér kontrolnich odrid, v obilndiské vyrobni oblasti 109,0 % a v bramboréfské vyrobni oblasti 112 %. Polni
pokusy na stanovistich Ruzyné a Humpolec v letech 1997 a 1998 a s osmi variantami oSetfeni v prub&hu vegetace rovnéZ
prokézaly vysokou vynosovou schopnost této odriidy a efektivni reakci na pfihnojeni dusikem v rizném prosttedi (VURV
Praha-Ruzyné, Ann. Rep., 1998: 57-58).
Ostatni vlastnosti: Je to polopozdni odriida se zkracenym stéblem (je zabudovén gen zakrslosti Rht2), se stfedni odolnosti
k poléhini a dobrou zimovzdornosti. Klas je osinkaty, bily, jehlancovity, stftedn& husty. Zrno je velké, &ervené barvy.
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Winter wheat Vlasta

Registered: Czech Republic, 1999
Breeders rights: SELGEN, a.s., Czech Republic
Breeder: Research Institute of Crop Production, Prague-Ruzyné

and SELGEN, as., Plant Breeding Station Uhfetice
Maintainer: SELGEN, a.s., Plant Breeding Station Uhfetice
Pedigree: Brimstone/513 (the line with a powdery mildew resistance gene from Triticum monococcum)//Hana
Breeding method: The variety Vlasta is a product of the programme, whose aim was to tranfer resistance to powdery mildew
and leaf rust from Triticum monococcum to bread wheat (Triticum aestivum). The obtained hexaploid material, resistant to
powdery mildew, was crossed with the English variety Brimstone (Rht2 gene) and with the Czech variety Hana, in order to
improve grain quality besides yield characters. Selection for plants showing insensitivity to applied gibberellic acid was
performed with aim to introduce dwarfing gene Rht2 (from the parental variety Brimstone), with positive effect on grain
number per spike (Genet. a Slecht., 33, 1997: 99-106). Afterwards the standard pedigree selection for important characters
was applied. Reselection of GA insensitive lines started in Fs. Selected line, denominated as RU 488, was tested in official
trials from 1996 to 1998 and then registered as variety Vlasta in 1999 (generation Fij).
Resistance to diseases: In comparison with the check varieties, Vlasta has excellent resistance to powdery mildew and
medium resistance to leaf and yellow rust, fusarium head blight, Septoria nodorum in spike and to Septoria diseases on leaves.
Grain quality: It is a bread wheat of quality B, showing SDS sedimentation volumes ranging from 60 to 70 ml and falling
number about 280 s. It has a high grain volume weight (79.0 kg/hl) and a high thousand grain weight (45-50 g). Its sprouting
resistance is also good.
Grain yield: In three year official trials this variety outyielded standards in potato, sugar beet and cereal growing regions by
12.0, 9.3 and 9.0 %, respectively. Field trials at two locations (Ruzyn&, Humpolec) for two years (1997 and 1998) and with
eight variants of treatment during vegetation (growth regulator and fungicide application and additional N nutrition) also
documented a high yielding ability of the variety Vlasta and effective response to N nutrition in different environments (RICP
Prague-Ruzyné, Ann. Report, 1998: 57-58).
Other characters: It is a medium late variety, with medium length of straw (Rht2 gene), medium resistance to lodging and
good frost resistance. The spike is white, with short scurs and of medium density and tapered shape. Grain weight is
exceptionally high in comparison with other varieties that carry GA insensitive Rht genes (Czech J. Genet. Plant Breed., 34,
1998: 81-85).

Ing. Viclav Sip, CSc., Miroslav Skorpik, Ing. Ladislav Kucera, CSc.
Vyzkumny ustav rostlinné vyroby, 161 06 Praha-Ruzyné
Tel.: +420 2/33 02 23 65, Fax: +420 2/33 02 22 86

Ing. Ludmila Bobkovd, CSc., Ing. Pavel Amler

SELGEN, a.s., Slechtitelskd stanice UhFetice, 538 32 Uhretice
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