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ABSTRACT: Coefficients of parentage values of 200 Czech and Slovak winter wheat cultivars released from 1919 to 1997
were used to estimate the latent diversity within winter wheat gene pool. Cluster analysis, based on the coefficient of parentage
matrix, resulted in 18 major clusters of related cultivars. Changes in genetic diversity through the time were estimated by
averaging coefficient of parentage for all possible combinations of cultivars released within a 10 year period. Since 1950s
the genetic similarity of Czech and Slovak winter wheat cultivars has varied around the level of quarter sibs similarity. The
most commonly used parents of cultivars released in different time periods were determined on the basis of direct contribution
to the parentage of current winter wheat cultivars. The trend of temporal changes of total contribution of the most common
parents coincides with a trend of changes of mean parentage coefficients for the periods. The level of genetic diversity among
Czech and Slovak winter wheats is rather high.

winter wheat; genetic diversity; coefficient of parentage; cluster analysis

ABSTRAKT: Na zdkladé analyzy pivodu (pedigree) byly vypoclteny koeficienty pfibuznosti 200 ¢eskych a slovenskych
odrud ozimé pSenice, které byly povoleny v letech 1919 aZ 1997. Hodnoty koeficientd byly vyuZity k odhadu latentni diverzity
teského a slovenského genofondu ozimé p3enice. Pomoci klastrové analyzy, zaloZené na matici koeficientd pfibuznosti, bylo
identifikovéno 18 hlavnich skupin pfibuznych odrid. Zmény genetické diverzity v ¢ase byly odhadnuty pomoci primérnych
koeficientl pfibuznosti pro viechny moZné kombinace odriid povolenych b&hem desetiletych obdobi. Od padesatych let se
genetickd podobnost ¢eskych a slovenskych odriid pohybovala kolem jedné Etvrtiny trovné ’sib’ (sesterské) piibuznosti.
Nejobecnéji pouZivani rodi¢e odrid povolenych v riznych obdobich byli uréovani na zékladg jejich pfimého podilu na piivodu
béZné p&stovanych odriid ozimé pienice. Trend dogasnych zmén celkového podilu nejroz.ﬁl;enéjﬁich rodi¢l se shoduje s tren-
dem zmén stfednich koeficientt pfibuznosti pro stanovens obdobi. Uroveti genetické diverzity &eskych a slovenskych odriid
ozimé p3enice je relativné vysoka.

ozima pSenice; geneticka diverzita; koeficient pfibuznosti; klastrova analyza

INTRODUCTION therefore it is an important tool against crop vulnerabil-
ity to diseases. Genetic diversity is a very significant
factor of resistance and tolerance to various stresses. At
the molecular level, genetic diversity can be detected

by biochemical and molecular markers. For cultivars of

Development of cultivars providing stable harvest
and quality is the main aim of plant improvement. Tol-
erance to biotic and abiotic stresses determines the sta-

bility. Similarly like in the other countries of Central
Europe in the Czech Republic the resistance to fungous
and viral diseases is very important. At present most
plant breeders seek for more durable resistance to rusts
which would be based on multiple genes, each of which
has a minor effect, or accumulates genes from diverse
sources and genes controlling various resistance
mechanisms within single cultivars. The changing cul-
tivars can increase spatial and temporal diversity and
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self-pollinating species with known pedigrees, a coef-
ficient of parentage can provide an inexpensive esti-
mate of genetic similarity (St. Martin, 1982).
Genetic base of Czech and Slovak winter wheats
was studied earlier (Martynov et al,, 1997). The
gene pool of winter wheat cultivars released during last
40 years (1954-1994) consists of 134 ancestors such as
landraces, local and old varieties, or material of un-
known origin from different countries of Europe, Asia,
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America and Africa. On the basis of coefficient of par-
entage between released cultivar and its ancestral lines
their genetic contributions were estimated. Analysis of
temporal trends of changes in genetic base of winter
wheat showed the genetic erosion of diversity which is
expressed in gradual elimination of some Czech and
Slovak local varieties such as Ceska &ervenka, Ceska
vouska, Dobrovicka pfesivka, Zidlochovicka osinatd
and others from the gene pool of bread winter wheat
cultivars. Genetic contributions of some Czechoslovak
local varieties significantly decreased. At the same time
genetic diversity of modern cultivars is widening
through the use of new donors of resistance to diseases,
insects and other unfavourable factors. Pairwise coeffi-
cients of parentage can be calculated from pedigree and
can be used as an indicator of relative genetic diversity
within and between groups of cultivars released during
different time periods or within cultivars grown in dif-
ferent regions (Souza, Sorrrells, 1989). The co-
efficient of diversity (D) and coefficient of parentage
(R) are dependent (D =1 - R).

Our objectives for this research were to determine
the overall patterns of relationships within gene pool of
winter wheat cultivars released during all periods of
existence the former Czechoslovakia including new
cultivars from the present Czech Republic, and to dis-
cover the dynamics of temporal changes of genetic di-
versity.

MATERIAL AND METHODS

The pedigrees of two hundred and two bread winter
wheat cultivars released from 1919 to 1997 in the for-
mer Czechoslovakia and the present Czech Republic
(Bare§ etal., 1995; Listiny povolenych odrid, 1993-
1997) were the object of this study. We excluded two
cultivars from this set (Volha hnédoklasa and Zora osi-
natd) because of pedigree unsuitable for analysis.
A complete list of two hundred cultivars used in our
analysis is shown in Tab. I.

Coefficients of parentage were compared for all
pairwise combinations (19,900) of cultivars from pedi-
gree information, by the same methods as in Cox et
al. (1985). Assumptions made in the algorithm to com-
pute coefficient of parentage values included (i) each
cultivar is equal to itself and has an identity with itself
of R = 1, and each pair of cultivars without common
parentage has an identity of R = 0; (ii) all ancestors
were unrelated (R = 0); (iii) all ancestors and cultivars
were homozygous and homogeneous; (iv) the coeffi-
cient of parentage between a cultivar and a reselection
from it equaled 0.75, and between two selections from
the same cultivar or ancestor R = 0.75% = 0.56; (v)
a cultivar derived from an intraspecific cross obtained
one half of its genes from each parent (R = 0.5); (vi)
in interspecific crosses the equal contributions between
parents were not assumed. When durum wheat (4n) was
used as a parent in a cross with bread wheat (6n) the

I. Relevance of 200 Czech and Slovak winter wheat cultivars
(1919-1997) to particular clusters and year of their release

Cultivar name Year
Cluster A, ,Krajova Vrbové" (Rw = 0.40)

Dioseck4-25 1919
Diosecka-124 1919
Diosecka-200 1919
Diosecka-287 1919
Diosecka-311 1919
Diosecka-367 1921
Diosecka-411 1919
Diosecka-975 1921
Diosecka-995 1921
Diosecka-1784 1947
Diosecka-F-1 1919 1925
Diosecka-F-2 1919
Diosecka nova-200 1946
Diosecka-N.R. 1931
Hoficka 1934
Kel&anska holice 1935
Kel&anska osinatka 1930
Lontovska Diosecki-44 1930
Lontovskd Diosecka-56 1927
Lontovska Diosecka-488-1 1930
Lontovska FB-13 1927
Lontovskd SG-25 1928
Slovenska-777 1923
Slovenska-B 1946
Slovenska intenzivna 1946
Vigla$ska 1948
Cluster B, ,Krajovd Dolni Rakousko" (Rw = 0.42)
Selecta-Z-111 1919
Selekty-Z-11T 1926
Selekty-Z-V-A 1919
Selekty-Z-V-B 1919
Cluster C, ,Krajova Lucenec” (Rw = 0.56)

Lucenska-1202-B 1926
Lucenska-2108 1926
Lucenska-T-1 1926
Cluster D, ,,Ceské &ervenka (Rw = 0.45)

Bezosinna &ervend Perla 1935
Chlumecka-12 1919
Détenicka cervena-11 1937
Dobrovické-10 1923
Dobrovicki-Cervena 1-19-X-5-19 1919
Dobrovicka-&ervend B-1I-19 1926
Dobrovickai-Cervend B-1-19 1926
Dobrovicka-cervend-3-19 1925
Dobrovicka-&eska cervena G-11 1925
Dobrovickd G-8 1922
Dobrovicka G-9 1923
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Continuation of Tab. I

Cultivar name Year Cultivar name Year
Dregerova-126 1919 Zitnoostrovskd-B-160 1934
Dregerova B-1-22 1922 Zitnoostrovska-BF 1934
Dregerova Ida 1928 Cluster 1, , Kraffts Siegerlander* (Rw = 0.34)
Dregerova puvodni pSenice B-1-12 1919 Détenicka Cervend vouska 1947
Dregerova puvodni pSenice B-III-11 1919 Dobrovicka ¢erveni-B 1929
Liblickd ¢ervenka 1938 Mullerova Sumavskd Siegerlandka 1928
Postoloprtskd zimni pSenice-3 1935 Olesenska Siegerlandka 1925
Prokiipkova 1933 Opavskd vouska 1930
Cluster E, ,Mediterranean* (Rw = 0.19) Oslava 1935
Cervenozrnna Volha 1939 Podhorka béloklasa 1938
Excelsior 1919 Sudetska 1937
Lena 1975 Sumavski 1937
Mandelikova Ratboiskd Mara 1933 Velkogrunovska ozimé p3enice 1925
Novodvorskd Volha 1933 Cluster J, ,,Radosinskd-3" (Rw = 0.34)
Pali¢natka-8-3 1919 Rado3inska-3 1930
Prof. Dr. J. Pekla 1919 Radogsinska biela 1940
Ruska Gervenozrnni 1928 Rado3inskd Dorada 1938
Ruské genealogicka bélka 1919 Rado3inska Junatka 1938
Uhrindveska pSenice zimka 1933 Radosinskid Norma 1937
Visiiovska hustoklasa 1925 Slapskd vouska 1940
Visiiovska hustoklasé osinatka 1937 Cluster K, ,Hatvani* (Rw = 0.47)
Vyskovskd Hubertus 1925 Perbete-1 1931
Vyskovska 11 1928 Perbete-3 1933
Zborovicka hustoklasa-F-1 1925 Perbete-4 1933
Zidlochovice Imperial 1940 Perbete ervenka 1938
Cluster F, ,Banatskd" (Rw = 0.24) RadogSinskd Karola 1938
Hanéckaé osinatd 1939 Suranska-95 1930
Hanacka fidkoklasa M-20 1923 Suranski-196 1934,
Hodoninsk4 bezosinna 1V 1935 Cluster L, ,,Slovenski krajova* (Rw = 0.56)
Hodoninska osinatka 1930 Bucianska Eervenoklasd 1941
Hodoninsk4 osinatka-BA 1938 Butianska Rekord-1 1924
Hodoninska universalni 1937 Buc¢ianskd Rekord-II 1921
Hospodaf bezosinn4 1927 Bugianska Rekord-111 1921
Hospodif bezosinna-I 1927 Buctianskd Rekord-IV 1921
KoSutskd 1956 Butianska Rekord-V 1921
Pavlovické ¢ervend vouska 1919 Cluster M, ,,Carstens-V and Hodoninsk4 holice" (Rw = 0.17)
Prerovska Alba 1947 Diana-I 1960
Cluster G, ,,Marchfelder (Rw = 0.23) Diana-II 1967
Kasticka-25 1936 Draga 1965
Kastickd bezosinnd 1935 Hodoninsk4 holice 1937
Moravia b&loklasa 1922 Hodoninska osinatd 1947
Moravia hnédoklasi 1922 Iva 1962
Zidlochovicka jihomoravska holice-11 1932 Kastickd osinatka 1954
Zidlochovicka jubilejni-osinata-I 1928 Lada 1964
Zidlochovicka osinata-II 1938 Oska 1971
Zidlochovicka osinatka 1938 Pavlovicka-198 1956
Zidlochovickd Podhorka hnédoklas4 1934 Pyselka 1940
Cluster H, ,,LV from Hungary* (Rw = 0.56) Zora 1971
Zitnoostrovska-B-13 1934 Cluster N, ,,Avrora and Kavkaz" (Rw = 0.22)
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Continuation of Tab. I

Cultivar name Year Cultivar name Year
Agra 1985 Vega 1992
Amika 1980 Viginta 1984
Branka 1988 Cultivars not incorporated into any cluster
Butin 1988 BraniSovickd jihomoravskd holice 1926
Danubia 1984 Détenickéa Stocken 1935
Ilona 1989 Hanacka bélka krajova 1922
Iris 1983 Keléanska Secalobastard 1935
Istra 1979 Ko#giitka 1981
Roxana 1985 Kovirecka Biela-24 1925
Sida 1993 Livia 1991
Solaris 1976 Lodénicka hladka 1919
Cluster O, ,,Cappelle Desprez** (Rw = 0.21) Lumbeho Malonicka zlatd 1931
Sabina 1983 Protivinskd starofeskd bezosinnd s bilymi pluskami 1922
Senta 1991 Protivinska staroeskd bezosinni s ervenymi pluskami | 1922
Simona 1991 Ratbofskda Maja 1933
Sofia 1990 Sarka 1997
Sparta 1988 Selekty ervend vouska 1928
Zdar 1983 Selekty Chrudimka 1937
Cluster P, ,Regina” (Rw = 0.46) Stupickd Bastard 1927
Ina 1995 Trebidovskd-75 1941
Regina 1981 Trebisovski-76 1950
Samara 1995 Valticka osinatd 1927
Siria 1994 Valtickd osinatd-B 1936
Cluster R, ,,Mironovskaya-808" (Rw = 0.21)
Asta 1994 coefficient of parentage between durum parent and the
Bruta 1994 offspring was R = 0.33, and between the bread wheat
Hela 1979 | parent and offspring it was R = 0.67. When rye or
Yiiii 1979 another diploid cereal with a non-homologous genome
e i was used as a parent, it was assumed that half a chro-
mosome arm of the genome was transferred to the
Mirela 1979 | bread wheat offspring. The relationship between the
Odra 1981 diploid parent and the offspring was defined as R =
Torysa 1992 1/84 or 0.012, and the relationship between the bread
Vala 1980 wheat parent and the offspring was R = 83/84 or 0.988
Viada 1990 (Souza etal., 1994).

Cluster analysis was performed on the cultivar x

Cluster S, ,,Mironovskaya-808 and Bezostaya-1" (Rw = 0.25) i £ g g 2
cultivar coefficient of parentage matrix, using the hier-

Al 19971 archical agglomerate algorithm for the mean connec-

Alka 1995 tion maximized the mean within cluster coefficient of

Astella 1995 parentage. Cultivars were assigned to disjoint clusters

Blava 1992 at the level of coefficient of parentage within cluster

Boka 1995 about equaled its for half-sibs (R = 0.25). Matrix of

Brea 1996 parentage coefficients and cluster analysis was calcu-

Eiruneia o lated using computer program included in the Genetic
Resources Information and Analytical System, GRIS

Hans 19835 for wheat (Martynov, Dobrotvorskaya,

Mona 1994 1993).

Rexia 1994

Samanta 1993

Saskia 1996 | RESULTS AND DISCUSSION

Selekta 1985 3 )

Sl {03 Cluster analysis resulted in total of 18 groups of

related cultivars. The 21 cultivars (10.5%) including
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6 two-cultivar clusters were not incorporated in any
cluster. These cultivars were eliminated from the data
set and R-values within (Rw) and between (Rb) the
18 clusters were calculated. The mean within cluster par-
entage coefficients ranged from 0.17 to 0.56. Average
of all clusters value (R = 0.35) is about at the mean
level of parentage between half-sibs (R = 0.25) and full
sibs (R = 0.5). The mean within-cluster values were
much higher than those between-clusters, therefore, the
classification of cultivars into clusters was quite cor-
rect. Revealed clusters and their relationship are shown
in Fig. 1. Clusters were marked by sequential lettering
and named after one or two of the most prominent
parents or ancestors shared by cultivars within cluster.
A cluster name is written in double quotes. The cluster
membership of the 200 Czech and Slovak winter wheat
cultivars is shown in Tab. 1.

The clusters A-L contain cultivars released in the
pre-war Czechoslovakia, and cultivars of post-war pe-
riod formed the clusters M-S.

The “Krajovda Vrbové" cluster (A) was the largest
group, with 39 entries. It included 26 cultivars derived
from Slovak local variety from Vrbové mostly selected
from the local variety. Only four of them have hybrid
origin. All cultivars in this cluster were cultivated in
the Slovak territory mainly in the years 1920-1930.

The small cluster B was composed of 4 cultivars
selected from North Austrian materials at the Breeding
Station Stupice. Another small cluster C included three
cultivars selected from a local variety from Luéenec
that were grown in Slovakia in twenties.

The “Ceska &ervenka® cluster (D) includes 19 closely
related cultivars derived from landrace Ceské Eervenka.
The greater part of them was selected from landrace and
only 5 are of hybrid origin. All cultivars were released in
the Czech territory in the period 1920-1930.

The “Mediterranean* cluster (E) includes the Medi-
terranean landrace as a common ancestor. This cluster
contains 16 cultivars, 15 of them were grown in
Moravia in the 20ies and 30ies, and one is rather new
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.”Mediterranean”
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“Ceska Eervenka” 1. Dendrogram of clusters result-

ing from cluster analysis of the co-
efficient of parentage matrix for
200 Czech and Slovak winter
wheat cultivars. Clusters are
named after the most prominent
parent(s) and given sequential let-
tering

”Carst.V,Hodon.holice”
“Miron.808,Bezostaya”

”"Mironovskaya-808"
“Avrora,Kavkaz”
“Regina”

“Cappelle Desprez”
"LV Vrbové”

“Banatska”
“Rado8inska~3"
“Marchfelder”

“LV Dolni Rakousko”
“LV Slovenska”

.”LV Lu&enec”
.”Hatvani”

”LV Hungary”

cultivar, (Lena), released in 1975. About half of culti-
vars that belong to the cluster E, was selected from
local and old varieties, and the others have hybrid ori-
gin. This cluster was characterized by the high fre-
quency of landrace Mediterranean (94%) in pedigrees,
its mean contribution is 0.27. This ancestor got into the
Czech cultivars pedigrees via West European cultivars
— Carstens-V, Rimpaus Fruher Bastard (Germany),
Cappelle Desprez, Vilmorin-23 (France) and others.
Ble de Pays American with the frequency of presence
38% and mean contribution of 0.10, followed closely.
Rimpaus Fruher Bastard, one of the most common par-
ent in the years 1920-1930, was derived from Ble de
Pays American.

The “Banatska“ cluster (F) includes the Hungarian
landrace Banatska that has high frequency of presence
in pedigrees (82%) and mean contribution is equal to
0.36. French local variety Ble Seigle had the second
position, its frequency of presence was 55% and mean
contribution was 0.13. This ancestor contributed to
pedigrees of the Czech cultivar via French cultivar Bon
Fermier.

The “Marchfelder* cluster (G) contains 9 cultivars,
in most cases they have hybrid origin and were grown
in Moravia. All cultivars were derived from Moravian
local variety Marchfelder (Moravskapolna), its mean
contribution was 0.38.

The small cluster H included 3 cultivars selected
from an unknown Hungarian local variety. These cul-
tivars were grown in the 30ies in Slovakia.

The “Kraffts Siegerlander* cluster (I) is composed
of 10 cultivars grown in Czech and Moravian lands.
The majority (90%) were derived from German cultivar
Kraffts Siegerlander. The high contribution of German
local variety from Siegerlander (0.43) was typical for
cultivars which belong to the cluster I.

The “RadoSinska-3" cluster (J) contained 6 cultivars
of hybrid origin which were grown in Slovakia. It con-
sists of Slovak cultivar RadoSinska-3 and its derivations.
Rado3inska-3 was selected from landrace Slovenskd
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&ervena. The frequency of presence of this landrace in
the pedigrees is 83% and mean contribution is 0.41.
This cluster also includes cultivar Slapska vouska se-
lected from Manitoba or Marquis because the half of cul-
tivars in this cluster have Manitoba in their pedigrees.

The “Hatvani cluster (K) shows a high contribution
of common parent, Hungarian landrace Hatvanska
(Hatvani) and includes 7 cultivars grown in Slovakia.
The mean contribution of the landrace Hatvanska was
very high (0.70).

The “Slovenska krajova“ cluster (L) includes 6 cul-
tivars selected from an unknown Slovak local variety.
All cultivars were grown only in Slovakia.

The “Carstens-V, Hodoninska holice* cluster (M)
contains 12 cultivars of hybrid origin which were
grown in the Czech and Moravian regions in the post-
war period. This group shares common parents, Car-
stens-V, Koga, Criewener-192 and other old German
cultivars, which results in high frequency of presence
(75%) of German landraces, such as Dickkopf and
Uckermarkischer Dummel in pedigrees of all cultivars
in this cluster. Hodoninska holice (7. spelta/Hodonin-
ska jarni) took the second place in the frequency of
presence in their pedigrees (58%).

The “Avrora and Kavkaz* cluster (L) includes 11
cultivars, which carry rye-wheat translocation, 1RS
IBL. The sources of this translocation were Russian
cultivars Avrora (for 4 cultivars), Kavkaz (for 6 culti-
vars), and German line Weihenstephaner-378-57-132-B
(for 1 cultivar). This cluster was characterized by high
contribution (0.31) of Russian cultivar Bezostaya-1 be-
cause it is one of the parents of cultivars Avrora and
Kavkaz.

The “Cappelle Desprez* (O) was composed of 6 cul-
tivars released in the 80ies and 90ies. Genetic base of
all cultivars of this cluster includes ancestors of popular
French cultivars such as Cappelle Desprez, Artois
Desprez, Institut Agronomique, Vilmorin-23 and oth-
ers. With the exception of Zdar, all cultivars carry rye-
wheat translocation 1RS.1BL which they inherited
from German rye-wheat hybrids Weihenstephan-378-
-57-132-b and Weihenstephan-456-12.

The “Regina‘ cluster (P) consists of Czech cultivar
Regina = Mironovskaya-Yubileinaya-50/Zora//Tadorna
and its derivates. Via Mironovskaya-Yubileinaya-50 all
cultivars in this cluster have prominent cultivars from
the ex-USSR such as Mironovskaya-808 and Be-
zostaya-4 (Bezostaya-1 was selected from it) in their
pedigrees. The 6 cultivars that belong to the cluster
have a broad genetic base. Genetic profile of cultivars
contains on an average more than 40 ancestors mainly
from Central, East, West, South and North Europe.

The “Mironovskaya-808" cluster (R) includes 10 cul-
tivars recommended for growing in Czech, Moravian
and Slovak regions. All cultivars are derivates of Mi-
ronovskaya-808, the genetic contribution of which
equals in average 0.34.

The “Mironovskaya-808, Bezostaya-1" cluster (S) is
composed of 16 cultivars developed mainly in the 90ies
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and derived from Mironovskaya-808 and Bezostaya-1.
Mean contributions of these cultivars equal 0.23 and
0.20, respectively. Except Selekta, the cultivars in this
cluster have not rye-wheat translocation 1RS.1BL.

The 21 cultivars are not incorporated into any clus-
ter. Two-thirds of them are selections from local varie-
ties, including sister lines that compose two cultivar
clusters: 1) Branifovickd jihomoravskd holice and
Lodénicka hladka (R = 0.56); 2) Protivinska staroceska
bezosinnd s bilymi pluskami and Protivinskd
starofeska bezosinna s Eervenymi pluskami (R = 0.56);
3) TrebiSovskad-75 and TrebiSovska-76 (R = 0.56); 4)
Valticka osinata and Valtick4 osinatid-B (R = 0.56); and
also 5) Kosatka and Livia (R = 0.52); 6) Détenicka
Stocken and Ratboiska Maja (R = 0.38). We notice that
on the list of cultivars distant from all clusters are three
recently released cultivars: KoSatka (1981), Livia
(1991), and Sarka (1997).

For the estimation of changes through time in ge-
netic similarity the mean parentage among cultivars
was calculated by averaging the offdiagonal elements
of the coefficient of parentage matrix of all possible
combinations of cultivars released within a 10-year pe-
riod. The dynamics of temporal changes in genetic
similarity (Tab. II) shows that diversity in Czecho-
slovak winter wheat was very high by the 50ies. In this
period 139 cultivars were released and grown. Eighty-
nine (64%) of them were selections from local varieties
and the remaining 50 (36%) derived from crosses be-
tween local and/or old cultivars. From 1954 to 1969
only 8 cultivars were released. Except KoSutska they
were all of hybrid origin from crosses between Ho-
doninska holice or its derivatives with German culti-
vars Carstens-V, Criewener-192 or Koga. Conse-
quently, the cultivars in this cluster have similarity at
the level of quarter sibs. Genetic diversity in released
cultivars was increased in the 70ies. After this period
genetic similarity increased slowly, but remained low.
The average similarity among cultivars released in the
90ies is approximately equal to that for US hard red
spring wheat cultivars (Mercado et al., 1996), and
in comparison to US winter wheat cultivars which have
estimated similarity by mean coefficients of parentage
within SRW and HRW classes R = 0.19 and R = 0.26,

II. Mean coefficient of parentage values of Czech and Slovak winter
wheat cultivars through the time periods

Time Cultivar Mean Standard

period number values error
1919-1929 70 0.056 0.003
1930-1939 54 0.025 0.003
1940-1950 15 0.047 0.009
1951-1969 8 0.123 0.021
1970-1979 9 0.076 0.019
1980-1989 19 0.106 0.008
1990-1997 25 0.116 0.006
1919-1997 200 0.028 0.001
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respectively (Murphy et al., 1986), genetic diversity
of Czech and Slovak winter wheat is significantly
higher.

To explain the most common parents in Czecho-
slovak winter wheat cultivars we have determined what
improved cultivars contributed directly to the parentage
current cultivars during 10 year periods. The pedigree
of each cultivar was traced back until reaching a named
cultivar (Mercado et al., 1996). Breeding lines,
which have been used as parents of cultivars, were
traced through their back to named cultivar. Lines SO-
-985 (Solary) and Weihenstephan-378-57-132-B (Ger-
many) widely used in crosses were exceptions and were
treated as cultivars. The direct coefficients of parentage
value between parental cultivars and progeny cultivars
were calculated, excluding collateral relationships that
may have existed between parents and progeny due to
the common parents further back in the pedigree. The
value of parentage coefficient of each parent was
summed across cultivars released in the given period
and divided by its number to estimate the mean relative
ancestral contribution. Average contribution of the
most common parents of Czechoslovak winter wheat cul-
tivars released from 1954 to 1997 is shown in Tab. III.

As cultivars released in different periods were very
diverse, to use the fixed number of the most common
parents for each period was no point. Therefore, we
took the frequency of use of parent exceed value O =
1/2n or Q% = 100/2n (where n is a number of cultivars
released during the given period) as a criterion for se-
lection of the most common parents.

Only a few cultivars of hybrid origin were released
in the 50ies and 60ies (3 and 5, respectively), therefore
these periods were joined. For this time period
(1954-1969) the criterion of parent selection is Q =
100/(2 x 8) = 6.3%. Hodoninska holice (Czechoslova-
kia), Heines Koga, Carstens-V, Criewener-192 (Ger-
many) were the most common parents in this period.
Total contribution of these parents was 67.3%. In the
70ies (critical frequency is Q = 5.6%) Mironovskaya-
808 (Ukraine) was widely used as a direct parent for
Czechoslovak winter wheat cultivars, and Qualitas
(Germany) and Solary’s line SO-985 followed imme-
diately. Total contribution of the most common parents
was 38.9%. In the 80ies (Q = 2.6%) Mironovskaya-808
remained the most important parent, Kavkaz (Russia)
and German line Weihenstephan-378-57-132-B fol-
lowed immediately. Total contribution of the 8 impor-
tant parents increased to 52.1%. In the 90ies (Q =
2.0%) Czechoslovak cultivars Viginta (Norin-75/Alba//
/Nlichovka) and Hana (NS-984-1//Mironovskaya-
-808/Moisson) were widely used as the parents, and
total contribution of the 9 most significant parents in-
creased a little to 60.1%.

The dynamics of temporal changes of the most com-
mon parents contribution coincides with a trend of
changes of average parentage coefficients in periods,
and therefore accurately reflects the temporal changes
in genetic diversity of Czechoslovak winter wheat cul-
tivars.

The results of genealogical analysis show that ge-
netic diversity of Czech and Slovak winter wheat cul-

II1. Relative ancestral contribution (%) of the most common parents of Czech and Slovak winter wheat cultivars released from 1954 to 1997

Parents 1954-1969 1970-1979 1980-1989 1990-1997
Hodoninska holice 18.8

Heines Koga 18.8

Carstens-V 17.2

Criewener-192 125

Mironovskaya-808 16.7 8.2 4.8
Qualitas 11.1

S0-985 1.1

Kavkaz 5.6 79 3.0
Moisson 56 6.6

Avrora 5.6 53

Mironovskaya yubileinaya 5.6 6.6
Weihenstephan-378-57-132-B 6.9 4.8
Siete Cerros-66 53

Caribo 53

Viginta 15.0
Hana 12.5
Regina 7.0
Maris Marksman 5.0
Selekta 4.0
Mercia 4.0
Total of most-common parents 67.3 38.9 52.1 60.1

CZECH J. GENET. PLANT BREED., 34, 1998: 87-94

93



tivars is sufficiently high. The monitoring of diversity
in regional breeding programs based on this method is
useful for a prediction of genetic vulnerability to biotic
and abiotic stresses.

Genealogical analysis has other useful employ-
ments. Classification of cultivar collections can be use-
ful for germplasm curators especially for a choice of
resources for core collection. Designation of core col-
lection may help to more efficient management of large
collections (Brown et al., 1987 —cit. Van Beu-
ningen, Bush, 1997). Representative stratification
of donors of resistance, milling and baking qualities
and other important characters make it possible to in-
volve in crosses various donors of traits determined by
different genes. In addition to traditional considerations
of parent performance, coefficients of parentage may
provide information on parents’ potential for heterosis
and segregation in hybrid populations.
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ELEKTROFORETICKA SPEKTRA GLIADINU
A VMH PODJEDNOTEK GLUTENINU ODRUD PSENICE
OBECNE, REGISTROVANYCH V LETECH 1996 A 1997

ELECTROPHORETIC SPECTRA OF GLIADINS AND
HIGH-MOLECULAR-WEIGHT SUBUNITS OF GLUTENINS IN COMMON
WHEAT VARIETIES REGISTERED IN 1996 AND 1997

A. Sagek’, J. Cerny?, J. Bradov'

' Research Institute of Plant Production, Prague-Ruzyné, Czech Republic
2Czech University of Agriculture, Faculty of Agronomy, Prague, Czech Republic

ABSTRACT: Analysis of 44 wheat varieties of winter and spring habits registered in 1996 and 1997 for growing in the Czech
Republic was done using signal genes determining gliadins and high-molecular-weight (HMW) glutenin subunits of wheat
grain. Electrophoretic spectra were obtained by SGE technique (Sa¥ek, Sykorov4, 1989), HMW glutenin spectra by
SDS-PAGE procedure (Laemmli, 1970). Allelic blocks of gliadin zones were singled out according to the procedure
described by Sobko and Poperelja (1986), allelic blocks of zones of HMW glutenins according to Payne et al.
(1981). Coincidence of the varieties Regina — Ina, Viginta — Bruneta — Brea(A), Saxana — Linda was determined by means
of identity indexes of allelic blocks of gliadins and HMW glutenins. Coincidence of gliadin markers only was found out in
the varieties Alka — Alana, Asta — Ritmo.

winter wheat; spring wheat; gliadins; HMW glutenins, electrophoresis; variety identification

ABSTRAKT: Pomoci signilnich genii, determinujicich gliadiny a vysokomolekuldrni gluteninové podjednotky pSeni¢ného
zrna, byla uskuten&na analyza 44 odrid ozimého a jarniho typu povolenych v letech 1996 a 1997 k péstovani v CR. Elek-
troforetick4 spektra byla ziskdna postupem SGE (Sa¥ek, Sykorova, 1989), glutenini s VMH postupem SDS-PAGE
(Laemmli, 1970). Alelické bloky zén gliadini byly vyélenény podle postupu autori Sobko a Poperelja (1986),
alelické bloky z6n glutenini s VMH podle autort Payne et al. (1981). Pomoci indexi identity soubort alelickych bloki
gliadinu a glutenini s VMH byla zji$téna 100% shodnost odriid Regina — Ina, Viginta — Bruneta — Brea(A) a Saxana - Linda.
Shodnost pouze gliadinovych markerll vykazaly téZ odridy Alka — Alana a Asta — Ritmo.

pSenice ozimd; pSenice jarni; gliadiny; gluteniny s VMH; elektroforéza; identifikace odrid

UvVOoD

Gliadiny a podjednotky glutenini s VMH (vysoky-
mi molekuldrnimi hmotnostmi) pfedstavuji genetické
markery, umoZiiujici rychlou a objektivni genetickou
identifikaci odrudy, stanoveni jeji genetické struktury
a markerovani nékterych vyznamnych hospodafskych
znaku a vlastnosti.

Pfedpokladem w&elného vyuZivani registrovanych
odrid pSenice obecné ve §lechténi, semenarstvi, seme-
nafské kontrole a zejména pfi stanoveni odriidové pra-
vosti a odridové Cistoty davek merkantilni pSenice pro
potfeby obchodu a zpracovatelského primyslu je po-
uzivani vzorovych elektroforetickych spekter gliadini
a VMH podjednotek glutenini.

CZECH J. GENET. PLANT BREED.,, 34, 1998: 95-101

MATERIAL A METODA

K elektroforetickym analyzdm gliadind a VMH pod-
jednotek glutenint bylo pouZito ramSovych vzorku osi-
va hodnocenych odriid pochazejicich z kolekce pSenice
obecné VURV v Praze-Ruzyni, vedené ve vySe zming-
ném obdobi.

Prehled hodnocenych odrid, véetné jejich oznaceni
ve SOZ, zemé puvodu, roku povoleni a pivodu, je uve-
den v tab. I. Ke stanoveni elektroforetické skladby glia-
dind bylo analyzovino z kaZdého ramSového vzorku
jednotlivé po 50 zrnech. Elektroforetick4 skladba VMH
podjednotek gluteninl byla orientatné zji§tovana hod-
nocenim po 5 nédhodné odebranych zrnech z kazdého
ramSového vzorku.

Elektroforetickd spektra gliadini byla stanovena
modifikovanym zpisobem vertikélni elektroforézy ve
sloupcich $krobového gelu v Al-laktatovém pufru pfi
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1. Charakteristika odrid pSenice obecné povolenych v CR — Characteristics of common wheat varieties certified for growing in the Czech
Republic

Nézev odriidy' | Zemg pivodu? | Rok povoleni® l Pivod (rodokmen)*

A. Ozimé odridy® (1996)

ALKA CZE 1995 Hana x Mercia

ASTA CZE 1994 Achtyréanka x Maris Marksman

ASTELLA SVK 1995 Viginita x SO-80-2208

ATHLET DEU 1995 Granade x B 9875

BLAVA SVK 1992 Viginta x Fundulea 29

BOKA CZE 1995 Viginta x Selekta

BREA CZE 1996 BR-918 X Hana

BRUNETA CZE 1996 Viginta x (Viginta x BR 918)

BRUTA CZE 1994 Whst. 378/57 x (Whst.387/57 x M50-821) x Mara
DANUBIA CSK 1984 (Aurora x S 985) x Purdue 5517

ESTICA NLD 1995 Arminda x Virtue

HANA CSK 1985 NS 984-1 X (Miron. 808 x Moisson)

ILONA CSK 1989 Amika x (Siete Cerros x Kavkaz)

INA CZE 1995 (Hana x UH 7) x Regina

IRIS CSK 1983 Siete Cerros x Kavkaz

KOSUTKA CSK 1981 /(Nebojskd x Kogitskd) x Freunon/ x Yaktana
LIVIA CSK 1991 Kosutka x K 3756-1-76

MONA CZE 1994 Iljicovka x L. 6508-74

REGINA CSK 1982 (Jubilejnaja x Zora) Tadorma

REXIA SVK 1994 S0O-5086 x Viginta

RITMO NLD 1996 /Hobbit x (linie 1320 x Wizzard) x M. Marksman/ x Virtue
SAMANTA CZE 1994 Hana x Viginta

SAMARA CZE 1995 Regina x CWWWN 156

SIDA CZE 1993 (ST-39 76 x Alcedo) x ST-104-78

SIMONA CSK 1991 ST-39 76 x Zdar

SIRIA CZE 1994 (Arminda x M. Marksman) x Regina

SOFIA CSK 1990 (Miron. 808 x Artois Desprez) x Weihenstephan 378 x Maris Huntsman
SPARTA CSK 1988 (Miron. 808 x Artois Desprez) x Weihenstephan 378 x Maris Huntsman
TORYSA CSK 1992 Maris Marksman x Vala

TRANE DEU 1994 (Magister x Vuka) x (Caribo x Kranich)

VEGA CSK 1992 Hana x Selekta

VIGINTA CSK 1984 (Norin 75 x Alfa) x Iljicovka

VLADA CSK 1990 Miron. 808 x BR 682

ZDAR CSK 1983 Caribo x Fakir

B. Jarni odriidy® (1996)

LINDA CSK 1992 Rena x ST-802-74

MAJA CSK 1990 Jara x UH-205

MUNK DEU 1995 /Ralle x (Kolibri x Sonora)/ x Star

SANDRA CSK 1984 Rena x ST-4474

SAXANA CSK 1990 Rena x ST-802-74

C. Ozimé odridy® (1997)

ALANA CZE 1997 Hana x Mercia

EBI GBR 1997 Line 81-4 x Urban

SASKIA CZE 1996-1997 Hana x Viginta

SARKA CZE 1997 (UH677 x Miron. kritkostéb.) x (Avalon x Miron. kritkostéb.)
VERSAILLES NLD 1997 (Line 1324 x Virtue) x Mercman x Wizard)

Zemé plivodu uvedeny podle ISO 3166 + roziifeného kédu — Countries of origin are given according to 1SO 3166 + extended code

lvzn'iety name, 2country of origin, 3yca.r of certification, 4arigin (pedigree), Swinter varieties, “spring varieties
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pH 3,1 se 2 mol mo&oviny na 11 (Safek, Syko-
rova, 1989). Alelické gliadinové bloky z6n byly
z elektroforetického spektra gliadini vyclenény podle
jiZ publikovaného postupu (Sobko, Poperelja,
1986).

Elektroforeticka spektra VMH podjednotek gluteni-
ni byla stanovena modifikovanym postupem vertikalni
diskontinuélni elektroforézy v polyakrylamidovém ge-
lu v pfitomnosti dodecylsiranu sodného (Laemmli,
1970). Alelické bloky zén &i jednotlivé alelické zény
elektroforetického spektra VMH podjednotek glutenint
byly zjistovany podle publikovaného katalogu (Pay -
ne et al., 1981).

Zjisténé bilkovinné linie jednotlivych odrid jsou
oznaCeny pismeny velké abecedy (gliadinové linie),
pfipadn& pismeny malé abecedy (gluteninové linie).

K predpovédi pekaiské jakosti hodnocenych odrud
byly pouZity publikované hodnoty predikce pekarské
jakosti jednotlivych gliadinovych a gluteninovych ale-
lickych blokii — markeri pekaiské jakosti (Cerny,
Sadek, 1996). K hodnoceni jednotlivych odrid byly
rovn&Z pouZity publikované markerovaci hodnoty glia-
dinovych alelickych blokii markerti mrazuvzdornosti
(Cerny et al, 1990) a odolnosti ke rzim (Sasek et
al., 1982; Cerny et al., 1995).

VYSLEDKY A DISKUSE

Vysledky elektroforetickych analyz gliadina
a VMH podjednotek glutenini hodnocenych odrud
pSenice obecné jsou uvedeny v tab. II v podobé soubo-
ru alelickych bloku, vy&lenénych z elektroforetickych
spekter pouZitych bilkovinnych markerd jednotlivych
odrud. Ziskana elektroforetickd spektra gliadinii budou
publikovana v metodické praci autordt Cerny a Sa-
§ek (1998). Elektroforeticka spektra VMH podjedno-
tek glutenint jednotlivych odrid jsou, vzhledem k niz-
§i alelické proménlivosti gluteninovych genu,
piedstavena v podobé soubort alelickych bloku zo6n.

Polymorfismus v elektroforetické skladbé gliadin
a VMH podjednotek glutenini

Pro identifikaci odrid pSenice elektroforetickou ana-
lyzou gliadint a VMH podjednotek glutenini je ne-
zbytna znalost piipadného polymorfismu v elektrofore-
tické skladbé zminénych bilkovinnych genetickych
markert. V piipad€ polymorfnich odrid je jejich gene-
ticka struktura charakterizovéna poétem gliadinovych
¢i gluteninovych linii. Odrady-populace je proto nutné
verifikovat, identifikovat podle podtu a zastoupeni jed-
notlivych gliadinovych a gluteninovych linii, typic-
kych pro danou odridu-populaci.

Z celkového poétu 44 hodnocenych odrid pSenice
ozimého a jarniho typu je 29 odrid (66 %) homogen-
nich v elektroforetické skladb& gliadini a VMH pod-
jednotek glutenini. Tyto odrudy podle pouZitych bilko-
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vinnych markerd 1ze povaZovat za odrudy typu Eistych
linii, tvofenych pouze jednou linii.

Gliadinovy dimorfismus, pfipadné trimorfismus byl
zjistén u 9 odrad typu populaci (20 %). Celkem 5 od-
rad (11 %) vykazalo dimorfismus ve skladbé VMH
podjednotek glutenini.

Stupeti bilkovinného polymorfismu a jemu odpovi-
dajici charakter odrud jako jednoliniovych odrid ¢i od-
rud-populaci, tvofenych dvéma, resp. vice bilkovinny-
mi liniemi, charakterizuje tab. II. Hodnocené odrudy,
resp. jejich bilkovinné linie pfedstavuji homozygotni
genotypy. Homozygotnost byla prokazana u vSech sle-
dovanych gliadinovych a gluteninovych genti hodnoce-
nych 44 odrid.

Podle hodnot indext identity (E1lis, 1971) gliadi-
novych linii gliadinov& polymorfnich (di-, trimorfnich)
odrud, tj. ii = 0,95 pro linie A a B odrid Astella, Brea,
Hana, Ilona, Sofia, Trane, Ebi, Sarka, Versailles A.
Sasek a Cerny (1978) spojovali hodnoty indexi
identity nad ii = 0,65 jako kritéria sesterského pivodu
elektroforézou zji§ténych gliadinovych linii jedné od-
rudy-populace.

Vzhledem k celkové niZ8i genové (lokusové) a ale-
lické proménlivosti gent determinujicich VMH pod-
jednotky glutenini nebylo tohoto kritéria k hodnoceni
identity vyclenénych linii v pfipadé odrid-populaci po-
uZito.

Identifikace odriid podle elektroforetické skladby
gliadini a VMH podjednotek glutenini

Ve srovnani s metodami identifikace odrid, stano-
veni odridové pravosti a odridové Cistoty, vychazeji-
cimi z polymorfismu DNA, je metoda verifikace odrad
elektroforézou gliadinovych a gluteninovych genetic-
kych markert poétem signalnich genti ponékud omeze-
néjsi, avSak pfi vyrazné niz§i finan¢ni naro¢nosti. Pies-
nost, resp. rozliSovaci schopnost metody gliadinovych
a gluteninovych markert lze zvysit uplatnénim dalSich
genetickych marker, napf. isoenzymu.

Z hodnocenych 44 odrad vykazuje 38 odrud jedineé-
na, pro odridu specifické elektroforeticka spektra glia-
dini a VMH podjednotek glutenini. Téchto 38 odrid
je tedy mozné podle pro odridy specifickych , finger-
printi* spolehlivé a expeditivné identifikovat elektro-
forézou gliadini a VMH gluteninu.

Zcela identicka elektroforetickd spektra jak gliadind,
tak i VMH podjednotek glutenini vykazuji odrudy ozi-
mé pSenice Regina a Ina ¢&i dvojice odrid Viginta
a Bruneta. Mezi jarnimi pSenicemi maji identicka glia-
dinova a gluteninova elektroforetickd spektra odrudy
Linda a Saxana. Uvedené dvojice odriid nelze pomoci
gliadinovych a VMH gluteninovych markera rozlisit.

Identita elektroforetickych spekter pouZitych bilko-
vinnych markerd u vy$e uvedenych tfi dvojic odrid je
podminéna vysokym stupném pfibuznosti porovnava-
nych dvojic odrid (viz pivody hodnocenych odrud
v tab. I). Odridy Linda a Saxana tedy predstavuji ses-
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1I. Gliadinové a gluteninové genetické markery odriid pSenice obecné povolenych v CR k péstovini v roce 1996 a 1997 — Gliadin and
glutanin genetic markers of common wheat varieties registered for growing in the Czech Republic in 1996 and 1997

3 GLU alely na
Nﬁz'ev i Gld ; GLD alely na chromozomu chsomizomid -G!us 1P | 2. TP
odrady linie linie
. 1A [21a] B [ b [ 6a [ 68 [ o [ 1a | 1B [ D
A. Ozimé odridy’ (1996)
ALKA A 3 0 4 9 2 2 NI 0 6+8 | 5+10 a 7 A
A 4 0 4 9 2 N14 N11 0 749 | 5+10 a
ASTA 6 B
6+8 b
A 2 0 1 2 1 1 1 0 7+9 | 5+10
ASTELLA a 5-6 B
B -2 :
ATHLET A 10 2 3 8 3 N1 N1 2! 6+8 | 5+10 a 4 L]
BLAVA A 2 0 1 N2 1 3 6 0 749 5+10 a 6-7 A
BOKA A 2 0 1 1 2 NI 4 0 7+9 | 5+10 a 7 B
A 2 0 1 1 1 1 1 0 7+9 | 5+10
BREA a 9 E
! B 4
BRUNETA A 2 0 1 1 1 1 1 0 749 | 5+10 a 6-7 B
BRUTA A 2 0 4 1 1 3 6 0 6+8 | 5+10 a 7
DANUBIA A 3 3 3 2 2 1 5 1 7+8 5+10 a 4 -
ESTICA A 9 2 4 1 2 NI12 | 0 6+8 | 2+12 a 5 c
A 3 1 4 9 2 1 NI 0 748 | 5+10
HANA : a 9 A
B 3
A 3 0 1 N3 1 1 6 0 749 | 5+10
ILONA a 7 E
B 12
INA A 9 2 4 1 2 N6 5 0 749 | 5+10 a 6 B
IRIS A 4 0 3 2 1 1 1 0 749 | 2+12 a 1 -
KOSUTKA A 4 3 15 2 3 1 2 0 7+9 | 5+10 a 7 -
LIVIA A 15 0 3 2 3 1 2 1 749 | 5+10 a 4 -
MONA A 10 3 3 1 3 1 2 2" | 749 | 5410 a | 7-8 | B
REGINA A 9 2 4 1 2 N6 5 0 7+9 | 5+10 a 7-8 A
REXIA A 4 3 1 9 1 1 6 1 7+9 | 5+10 a 6 B
RITMO A 4 0 4 9 2 N14 Nl11 1 6+8 | 2+12 a 4 C
SAMANTA A 2 0 4 1 2 1 1 0 7+8 | 5+10 a i A
SAMARA A 10 0 4 1 2 NI S 0 6+8 | 2+12 a 3 C
A 2 0 3 2 3 1 | 1
STDA 749 | 2+12 a s B
0 b
A 9 243 4 1 2 1 4 7
SIMONA +: 0 +9 | 2+12 a 4 &
6+8 b
A 4 0 4 9 2 1 A 0 749 | 5+10
SIRIA e |l a | 6 | B
B 2
A 3 2 3 1 1 1 0
SOFIA 6 6+8 | 5+10 a 4 =
B 4 1 b
SPARTA A 2 0 3 1 2 1 4 0 6+8 5+10 a 4 C
TORYSA A 12 0 4 1 2 1 6 0 7+8 | 2+12 a 4 C
A 3
TRANE 0 3 1 3 | 4 0 6+8 | 2+12 3 i
B 2
VEGA A 2 2 4 9 2 3 1 0 7+8 | 5+10 a 7 A
VIGINTA A 2 0 1 1 1 1 1 0 749 | 5+10 a 7
VLADA A 14 3 1 5 2 1 2 1 749 | 5+10 a 9 A
ZDAR A 3 243 4 1 3 1 4 0 7+9 2+12 a 5 -
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Pokragovini tab. 11 — Continuation of Tab. II

3 GLU alely na
val q‘l‘-!z GLD alely na chromozomu chiombzaris -G!us L. 1pP | 2. TIP
odrady linie linie
1A 214 1B [ D [ 6a [ 68 [ 6o [ 1a | 1B | D
B. Jarni odridy® (1996)
LINDA A 0 2 1 7 NI 1 2 1 749 | 5+10 | a 5 A
MAJA A 243 1 8 2 1 5 1 7+8 [ 5+10 | a 7 -
MUNK A 0 2 1 i NI 1 1 0 749 [ 5410 | a 7 B
A 13 2 1 7 2 1 1 2° 7+9 | 2+12 a
SANDRA 7 (&
(7+8) b
SAXANA A 0 2 1 7 N1 1 2 1 749 | 5+10 | a 7 A
C. Ozimé¢ odridy” (1997)
ALANA A 3 0 4 9 2 2 N1 0 7+8 [2+412 | a 7 A
A 2 0 4 9 3 N1 5 0 7+8 [ 5+10 | a
EBI 7-8 E
(B) 4 a
SASKIA A 2 0 4 1 1 1 N1 0 748 | 5+10 | a T A
SARKA A ) 0 4 1 3 1 4 0 7+8 | 5+10 a
4-5 B
B N1
A 4 0 4 1 2 1 4 1 6+8 | 2412 | a
VERSAILLES 4 c
B 9 a
Vysvétlivky:

1. JPP — jakost potravindfské pSenice (devitibodové stupnice)
2. TJP - technologicka jakost p3enice: E — elitni p3eni

(dfive oznacovina jako zlep3ujici), A — kvalitni pSenice (dfive dobrd, samostatng

zpracovatelnd), B — chlebova pSenice (dfive doplitkové, zpracovatelni ve smési), C — ostatni pSenice

Explanatory notes:
1. JPP — bread-making quality of wheat (nine scores scale)

2. TJP - technological quality of wheat: E — elite wheat (formerly improving wheat), A — first-rate wheat (formerly good-quality, usable
alone), B — bread-making wheat (formerly supplementary, usable in mixture), C — other wheats

'vnricty name, *Gld line, *GLD alleles on chromosome, “GLU alleles on chromosome, *Glu linies, “baking quality, "winter varieties, “spring

varieties

terské odrudy pochazejici z identické hybridni kombi-
nace. Ve dvojici odrid Bruneta a Viginta je identita
ziskanych spekter podminéna pouZitim odridy Viginta
jako dvojnasobného rodi¢e nové odridy Bruneta. Ana-
logicky vystupuje odriida Regina jako vyznamn&jsi ro-
dicovska komponenta odrudy Ina.

Jak je patrné z vysledki uvedenych v tab. II, existuji
dvojice odrud ozimé pSenice Alka a Alana, resp. Asta
a Ritmo, které se vyznacuji shodnym gliadinovym
spektrem, ale li§i se rozdilnymi alelami VMH gluteni-
novych podjednotek.

Neékteré dalsi odridy se vyznaluji malymi rozdily
ve skladbé elektroforetickych spekter gliadind a VMH
glutenint a daji se proto elektroforézou zmin&nych ge-
netickych markerti dosti obtiZné identifikovat. Odridy
s identickymi &i blizkymi elektroforetickymi spektry
gliadini a VMH podjednotek glutenini jsou podle sku-
pin piibuznosti uvedeny v tab. III.

Markeroviéni pekarské jakosti

Pekar'ska jakost hodnocenych odrid p¥enice obecné,
vyjadiend tfidou pekarské jakosti, je uvedena v tab. II.

CZECH J. GENET. PLANT BREED., 34, 1998: 95-101

K predpovédi kladné transgrese v pekafské jakosti pfi
pouZiti hodnocenych odrid jako rodiovskych forem
v hybridiza¢nich a $lechtitelskych programech je vhod-
na znalost genetické determinace pekaiské jakosti rodi-
Covskych odrid, kterou poskytuje elektroforeticka ana-
lyza gliadini a VMH podjednotek glutenina.

Sagek et al. (1989) uvadgji bodové hodnoty pre-
dikce pekaiské jakosti jednotlivych alelickych gliadi-
novych a VMH gluteninovych blokd — markeru pekar-
ské jakosti. Vzhledem ke zndmym aditivnim
a inhibi¢nim u¢inkim gliadinovych a VMH glutenino-
vych signélnich genu lze pro kfiZeni pouZivat rodi¢ov-
ské odridy, pfipadné jejich izolované bilkovinné linie,
které se navzdjem dopliiuji odlisnymi gliadinovymi
a VMH gluteninovymi geny lepsi pekaiské jakosti.
V hybridnim potomstvu takto vybranych rodicovskych
kombinaci je moZné cilené dosdhnout kladné transgrese
v pekafské jakosti (Cerny et al., 1991). Jako zdroje
vy38i pekarské jakosti Ize z hodnoceného souboru od-
rid vyélenit odrudy, pfipadn& bilkovinné linie vybave-
né alelickymi bloky GLD 1B1, resp. 1B4, GLU
1D5+10, GLU 1A1 & GLU 1A2* a GLU 1B7+8. Ta-
kovym genetickym zdrojem vysSi pekaiské jakosti je
napf. odriida Vlada.
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I1I. Odridy s identickymi & podobnymi elektroforetickymi spektry

gliadini a VMH podjednotek glutenini — Varieties with identical or

similar electrophosphoretic spectra of gliadins and HMW gl ;
Skupina! _S“’P,eﬁz Odrida® GLD alelické bloky* GLU alelické bloky®
identity I-1A | 22A 1B 1D 6A 6B 6D 1A 1B 1D
1 REGINA 9 1 2 N6 5 0 749 5+10
INA 9 2 1 2 N6 5 0 749 5+10
I 3 ESTICA 9 2 1 2 NI2 1 0 6+8 2412
4 SIMONA 9 243 4 1 2 1 4 0 «75:3) 2412
. SAMANTA 2 0 1 2 1 1 0 748 5+10
1 BRUTA 2 0 1 1 3 6 0 6+8 5+10
4 VEGA 2 2 9 2 3 1 0 7+8 5+10
, | AstA 4 0 4 9 2 NI4 | N1 0 (g:g) 5410
o RITMO 4 0 4 9 2 N14 N1l 1 6+8 2+12
4 SIRIA 4 0(2) 4 9 2 1 5 0 749 5+10
q VIGINTA 2 0 1 1 1 1 1 0 749 5+10
v BRUNETA 2 0 1 1 1 1 1 0 749 5+10
[4)) BREA 2 0 1 1 1 1 1 0 749 5+10
3 ASTELLA 2 0 1 ®) 1 1 1 0 749 5+10
z g ALKA 3 0 4 9 2 2 NI 0 648 5+10
ALANA 3 0 4 9 2 2 N1 0 748 2+12
. 4 BLAVA 2 0 1 N2 1 3 6 0 749 5+10
4 BOKA 2 0 1 1 2 N1 4 0 749 5+10
1 SAXANA 0 2 1 7 N1 1 2 1 749 5+10
vII LINDA 0 2 1 7 N1 1 2 1 7+9 5+10
4 MUNK 0 2 1 7 N1 1 1 0 7+9 5+10

Stupeii identity spekter: | — shodné spektra GLD + GLU (VHM); 2 — shodna spektra GLD, rozdilna spektra GLU (VMH); 3 — vyskyt
odlidnych alelickych blokdt GLD, patficich do spolecné skupiny alelickych GLD bloki; 4 — vyskyt odli$nych alel, nendleZejicich do spoleéné

skupiny alelickych GLD bloki

Spectrum identity class: 1 — identical GLD + GLU (HMW) spectra; 2

- identical CLD spectra, different GLU (HMW) spectra; 3 — presence

of different allelic GLD blocks classified to the common group of allelic GLD blocks; 4 — presence of different alleles, not classified to the

common group of allelic GLD blocks

Igronp, 2idem.ity class, 3varicty, *GLD allelic blocks, GLU allelic blocks

Prikladem vybéru rodi¢t kombinujicich v hybrid-
nim potomstvu gliadinové a VMH gluteninové geny
lepsi pekarské jakosti jsou odridy Danubia a Mona,
u kterych jsou gluteninové geny lep$i pekarské jakosti
negativné ovlivnény sekalinovym genem Gld 1B3,
a naopak odruda Ritmo je vybavena gliadinovymi geny
lepsi pekaiské jakosti (Gld 1-1A4, Gld 1B4), aviak
soucasné i gluteninovymi geny nizsi pekaiské jakosti
(Glu 1B6+8, Glu 1D2+12).

Pritomnost sekalinového alelického bloku GLD
1B3, tj. inhibitoru pekai'ské jakosti, markeruje niZsi pe-
katskou jakost pSenice tfidy 1 aZ 5 (Athlet, Danubia,
Iris, Livia, Sida, Sofia, Sparta, Trane). Uréitou vyjim-
kou je odriida Mona se stfedni aZ lepsi pekafskou ja-
kosti (tfida pekaiské jakosti 7-8), u které se inhibi&ni
ucinek sekalinového genu Gld 1B3 &asteéné projevil,
byl viak zastinén kladnymi uG&inky nejen glutenino-
vych, ale i gliadinovych gent vyssi pekarské jakosti.
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Markeroviani mrazuvzdornosti

Signélni gliadinové geny Gld 1D5 a Gld 6A3 mar-
keruji pfitomnost aditivn& puisobicich genii mrazu-
vzdornosti, lokalizovanych v chromozomech 1D a 6A.
Gliadinové alelické bloky GLD 1A1, GLD 1A2 a GLD
6D2 znackuji pfitomnost genti mrazuvzdornosti v chro-
mozomech 1A a 6D (Safek etal., 1984; Cerny et
al., 1990).

Z4dna z hodnocenych odriid neni vybavena markery
mrazuvzdornosti Gld 1D5 a Gld 6A3. Jeden ze zming-
nych dvou markerii mrazuvzdornosti byl zji¥tén u od-
rud Ilona, Vlada, resp. Athlet, Ebi, Kogutka, Livia, Mo-
na, Sida, Sarka, Trane a Zdar.

Markerovini odolnosti ke rzi travni

Sekalinovy alelicky blok GLD 1B3, tj. marker nizké
pekarské jakosti, pfedstavuje v dusledku translokace
chromozomového segmentu Zita do genomu pSenice
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obecné (IR/1B) soucasné marker odolnosti ke rzi trav-
ni, (Sozinov, 1985; Sasek etal., 1982).
Zminény marker odolnosti ke rzi travni se vyskytuje
u viech hodnocenych odriid, vyzna€ujicich se niZsi pe-
kafskou jakosti tfidy 1 aZ S (Athlet, Danubia, Iris, Li-
via, Sida, Sofia, Sparta, Trane), a u odridy Mona.

LITERATURA

CERNY, J. — SASEK, A. (1996): Bilkovinné signalni geny
pienice obecné. Praha, UZPI.

CERNY, J. - SASEK, A. (1998): Stanoveni odriidové pra-
vosti pSenice a jemene elektroforézou genetickych markert.
Metodiky UZPI (v tisku).

CERNY, J. - PRASIL, I. - SASEK, A. (1990): Values of
gliadin markers of frost hardiness in common wheat: Corre-
lations with frost hardiness tests. Genet. a Slecht., 26: 83-89.
CERNY, J. - SASEK, A. - SYKOROVA, S. (1991): Study
of recombination transgression variability of gliadin genes in
common wheat (7. aestivum L.). Scientia Agric. Bohemos-
lov., 23: 107-118.

CERNY, J. - SASEK, A. - VEIL, P. - HANISOVA, A.
(1995): Common wheat (T. aestivum L.) marking by deter-
mination of approximative dependence of frequency of alle-
lic gliadin genes on quality grade of agronomic character.
Scientia Agric. Bohem., 26: 245-258.

ELLIS, R. P. (1971): Electrophoresis of grain proteins: De-
tection of rye proteins in wheat x rye hybrids. J. Nat. Agric.
Inst. Bot., 12; 236-241.

JURECKA, D. - NOVOTNY, F. (1998): Hodnoceni kvality.
Specidlni piiloha k péstovéni a kvalité potravinaiské p3enice.
Zemédélec, 8: 14-17.

LAEMMLI, V. K. (1970): Cleavage of structural proteins
during assembly of the head bacteriopha. Nature, 227: 680-
685.

PAYNE, P. I. - HOLT, L. M. - LAW, C. M. (1981): Struc-
tural and genetical studies of the HMW subunits of wheat
glutenin. I. Allelic variation in subunits amongst varieties of
wheat (T. aestivum L.). Theor. Appl. Genet., 60: 229-236.
SOBKO, T. - POPERELJA, F. A. (1986): Castota z jakoju
zustri¢ajutsja aleli gliadn kodiruji¢ich lokusiv u sortiv mjakoi
pSenici. Vis. selskogosidarstv. Nauki, 5: 84-87.

SOZINOV, A. A. (1985): Polimorfizm belkov i jego znade-
nije v genetike i selekcii. Moskva, Nauka.

SASEK, A. - CERNY, J. (1978): Verifikace mutantt p$enice
(T. aestivum L.) pomoci gliadinovych spekter. Rostl. Vyr.,
24: 517-525.

SASEK, A. - SYKOROVA, S. (1989): Standardization of
vertical electrophoresis in starch gel columns and charac-
terization of gliadin blocks. Scientia Agric. Bohemoslov., 21:
99-108.

SASEK, A. - CERNY, J. - HANISOVA, A. (1982): Vyuziti
gliadinovych signélnich genii ve 3lechténi p3enice. Genet.
a Slecht., 18, 1982: 241-256.

SASEK, A. - CERNY, J. - HANISOVA, A. (1984): Gliadin
blocks as frost hardiness markers in common wheat. Genet.
a Slecht., 20: 199-206.

SASEK, A. - CERNY, J. - SYKOROVA, S. - KUBANEK,
J. (1989): Construction of wheat genotypes with higher ba-
king quality by electrophoresis of gliadins and HMW subu-
nits glutenins. Scientia Agric. Bohemoslov., 21: 171-176.

Doslo 9. 2. 1998

Kontaktni adresa:

Ing. Antonin Sagek, Csc. Vyzkumny Gstav rostlinné vyroby, 161 06 Praha 6-Ruzyng, Cesk4 republika, tel.: 02/36 08 51,

fax: 02/35 29 52

CZECH J. GENET. PLANT BREED., 34, 1998: 95-101

101



RECENZE

SLECHTENI OBILOVIN NA UZEMI CESKOSLOVENSKA

J. Lekes

Plant Select Hrubcice, nakladatelstvi Brdazda 1997. 279 s.

Pro tuto publikaci, kterou vydala $lechtitelska firma
Plant Select Hrub&ice v nakladatelstvi Brazda, by
vzhledem k jejimu obsahu byl snad vhodnéjsi nazev
Historie lechténi obilovin na iizemi byvalého Cesko-
slovenska. Knihu sepsal vyznamny obilnafsky odbor-
nik, feditel byvalého Vyzkumného tstavu obilnarského
v KroméfiZi.

Kniha ma 279 stran, 52 fotografii a je vyznamnym
piinosem k uvedenému tématu, podloZenym studiem
mnoha podkladu, jimZ hrozi, Ze jiZ nebudou déle do-
stupné. Zvlast je tfeba ocenit seriézni zpracovani inte-
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grity rozvoje naeho $lechténi se sousednimi zemémi,
hodnoceni §irSich souvislosti s péstitelskymi otdzkami,
s odrudovym zkuSebnictvim, semenafstvim aj. Cenné
jsou i historické fotografie a historie jednotlivych
Slechtitelskych stanic a osobnosti z tohoto oboru.
Z priloh je tieba vyzvednout prehled odrad, predevsim
obilovin, z v&t§i ¢asti naSeho stoleti, spolu s jejich ge-
netickym plvodem.

Publikaci Ize doporuédit viem, ktefi se hloubgji za-
byvaji Slechténim, jeho historii i $ir§im obrazem minu-
lych let. Je tieba ocenit i pomoc vydavatele.

Prof. Ing. Old¥ich Chloupek, DrSc.
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INFORMATION - STUDIES - REPORTS

BREEDING ASPECTS OF PARTIAL RESISTANCE
TO AIRBORNE PATHOGENS IN WHEAT

A. Meinel, O. Unger

NORDSAAT Saatzuchtgesellschaft, Boehnshausen, Germany

The following contribution from Germany, based upon long-termed personal experience of wheat breeders with durability of
resistances to airborne pathogens, was presented by Dr. A. Meinel as keynote paper at COST Action 817 conference on
“Approaches to improving disease resistance to meet future needs* (11-13 November 1997, Prague, Czech Republic) and
modified for the Czech Journal of Genetics and Plant Breeding.

INTRODUCTION

Major resistance genes (R-genes) or specific resis-
tance factors of wheat to airborne pathogens have been
very helpful to breeders: The gene-for-gene relations
between virulence and resistance genes are the basis of
effective screening procedures. Mostly the introduction
of new R-genes gives rise to complete resistant pheno-
types, well accepted by farmers. However, the vulner-
ability of the specific resistance by the development of
new virulent races of the pathogen is its principal dis-
advantage, the farmers satisfaction with that type of
resistance in general is short-lived.

Therefore it is important to realize that by assessing
continuously the “field resistance* at different stages of
development of plants and at different locations and
years have wheat breeders maintained genes, control-
ling the resistance of adult plants as distinct from the
above mentioned specific or overall resistance for more
than 120 years and also during the R-gene period. Un-
doubtedly this happens more or less unconsciously, be-
cause the underlying genes — in contrast to major
R-genes — have not been identified yet for breeding
purposes in the most cases. The basis is the observation
that differences in the level of resistance between cul-
tivars/lines in many cases can be confirmed over
a range of environments for many years even if major-
-R-genes are absent or not effective.

That type of resistance now becomes more impor-
tant because the majority of specific R-genes used by
European breeders against mildew and stripe rust is
matched by their corresponding virulences. Therefore
in addition to broadening the genetic basis by introduc-
tion of new specific R-genes the breeders are urged to
continue to exploit partial resistance.

Breeding approach to partial resistance

In the following a breeding approach to partial or
non specific adult plant resistance (APR) from the
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Langenstein Breeding Station winter wheat breeding
programme for stripe and leaf rust resistance shall be
demonstrated. That type of resistance is characterized
by susceptibility of seedlings but resistance of adult
plants when inoculated with different races or updated
race mixtures. To establish the APR, coefficients of
infection (Stubbs et al.,, 1986) were estimated, con-
sidering the severity and the type of infection.

During the early seventies East German wheat breed-
ers and pathologists discussed how to achieve a satisfying
level of stable resistance to airborne pathogens in the
future. Considering extensive data sets from resistance
tests with different races of mildew, stripe rust and leaf
rust as well as available pools and breeding experience
they conclude that “compared to specific resistance good
field resistance, apparently non specific, is a real alter-
native“ (Porsche, Unger, 1977). Since that time
non specific APR, combined with different patterns of
seedling reactions against actual virulences has been the
main criterion of selection for resistance.

To realize that, F3-single plants and F4-headrows
are inoculated with a mixture of actual races using
spreader rows. The APR (adult plant resistance) of F5
to F8 is tested in special rust nurseries in the field using
a race mixture as well. Simultaneously starting in F7,
the seedling resistance of advanced lines to the most
virulent races is tested in the greenhouse.

From that testing system very useful information
about the genetic basis of the resistance of each line is
available. For more than 20 years non specific APR has
been emphasized as a breeding goal. In addition to this
the advanced breeding lines are tested under isolation
for race specifity of APR. The effect of that testing and
selection system on the genetic basis of resistance shall
be demonstrated by the comparison of NORDSAAT
Plant Breeding Company candidate lines with the as-
sortment of all entries included for the 1st year in the
official trial of the German “Bundessortenamt*.

As can be seen from Tab. I, the proportion of ad-
vanced lines with non specific stripe rust resistance of
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I. Lines (%) with non-specific adult plant in the NORDSAAT wheat program, compared with the entries of official tests (Ist year) of

Bundessortenamt (Germany) 1995-1997 (Unger, 1995-1997)

STRIPE RUST LEAF RUST
1995 1996 1997 1995" 1996
Nordsaat candidate lines, n = 23 58 65 50 37 48
Entries in official tests (Ist year), n ~ 100 17 15 13 43 38

* Results influenced by Septoria tritici attack

adult plants from NORDSAAT is clearly higher than
in the assortment of all entries in the official tests (first
year) of Bundessortenamt. For leaf rust a tendency in
the same direction is recognizable. In a similar way the
wheat breeding programme at Hadmersleben Breeding
Station (Germany) has been directed for more than two
decades to the stabilization of resistance to airborne
pathogens by emphasizing the non specific APR. At
present nearly 60% of advanced lines from that pro-
gramme express non specific APR to stripe rust too
(Richter, 1996, pers. communication). By thése
facts the significant response to selection for non spe-
cific resistance to rusts has been clearly proved in these
two wheat breeding programmes for many years.
Information about non specific APR of cultivars to
mildew, stripe and leaf rust are available from different
countries and programmes. It can be concluded that this
type of resistance, combined with different specific
seedling reactions, is widespread and can be used prob-
ably from different sources. It can be identified and
accumulated by breeders using the information about
adult plant and seedling reactions to actual virulences.

Durable resistance — a demanding aim of breeding

However, non specific APR need not always be du-
rable. For example the winter wheat cv. Botri with non-
-specific APR to stripe rust was resistant till 1981.
Since 1981 it became heavily attacked in the adult plant
stage by an isolate of race 104E137, which was col-
lected in the GDR and is not distinguishable from the
race 104E137 on the set of differentials, proposed by
JOHNSON (Unger, Meinel, 1989). This example
demonstrates that APR of wheat can be overcome by
differentiation of the pathogen (field races), depending
on the genetic basis. But durability of a satisfying level
of resistance is the breeders’ ideal and a real demanding
aim. It cannot be handled by breeders like non specific
APR and therefore durable resistance in different
pathosystems should become the main area of coordi-
nated efforts of pathologists, geneticists and breeders.

Corresponding to Johnson’s (1983) definition:
“Durable resistance is resistance that remains effective
in a cultivar that is widely grown for a long period of
time in an environment, favourable to the disease”,
assortments of durably resistant old and actual cultivars
from different countries and possibly alien sources
(wild relatives) should be (re)tested to be used in breed-
ing and research. These assortments will be rather lim-
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ited if they are restricted to European wheats. However,
it has to be decided if durably resistant wheats from
other regions of the world, favourable to the pathogen
should be included into an European programme.
Following Johnson’s definition, Mironovskaya 808
(Tab. II) is durably resistant to Erysiphe graminis. It
was grown in former GDR in 1970-1982, with a maxi-
mum acreage of 260.000 ha in 1973. The mildew
scores from extensive official trial series with untreated
plots during this period confirm the high and stable
level of resistance. Some descendants of Mironovskaya
808 (Miras, Ramiro, Mikon, Bold) express at present
the same type of low disease level of adult stage. Du-
rable resistance to Puccinia striiformis has been deter-
mined in the cultivar Alcedo (Tab. III). It was exten-
sively grown in GDR between 1975 and 1989, with a
maximum acreage of 350.000 ha in 1981. In adult plant
tests with artificial infection, using actual races of the
pathogen, during the period 1974 to 1997 the coeffi-
cients of infection varied between 0.0 and 0.2, confirm-
ing the durability of the stripe rust resistance. The Al-
cedo-descendants Alidos, Apostle, Aron, Bold, Borenos,

11. Durable mildew resistance: Mironovskaya 808

Pedigree: Selection from Artemowka

Descendants with non specific adult plant resistance to powdery
mildew: Miras, Ramiro, Mikon, Bold

Period of growing in GDR: 1970-1982

Acreage Mildew scores"
B I e bl
1970 2 12 29 48 Cama
1971 27 6.0 Caribo
1972 27 4.5 Kavkaz
1973 43 258 24 4.1 Kavkaz
1974 25 39 Kavkaz
1975 2.0 4.1 Clement
1976 20 150 22 2.6 Clement
1977 2.8 5.6 Monopol
1978 11 83 24 4.7 Ural
1979 2.1 38 Carimulti
1980 22 35 M. Hobbit
1981 34 5.1 Amandus
1982 2:2 5.0 Basalt

" Av. scores in official trials and/or official international trials
1-9: 1 — without symptoms
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111 Durable stripe rust resistance: Alcedo

Pedigree: Carsten 8 // Probstd. Rekord / Poros

Descendants with non specific adult plant resistance to stripe rust
(Richter, 1996): Alidos, Apostle, Aron, Bold, Borenos, Bovictus,
Encore, Hunter, Kontrast

Period of growing in GDR: 1974-1989

Acreage Stripe rust: Max. coefficient of
Year infection in adult plant tests
% 1000 ha with updated races"
1975 11 83 0.0-0.2
1977 23 173 0.0-0.2
1979 39 293 0.0-0.2
1981 47 353 0.0-0.2
1983 33 248 0.0-0.2
1985 29 218 0.0-0.2
1987 17 128 0.0-0.2
1989 12 90 0.0-0.2

DUnger (1997); £ 7.0 - resistant

Bovictus, Encore, Hunter and Kontrast at present ex-
press APR against the actual virulences of stripe rust
(Richter, 1996, pers. communication).

The breeding history of the descendants of the men-
tioned donors with very similar resistance behaviour
supports the assumption that the genetic basis of their
APR is major- or oligogenic, not polygenic. This is
confirmed by the results of Moring and Walther
(1990) about the stripe rust resistance of cv. Alcedo.
Therefore the anticipated results of molecular-genetical
analyses of the genes that control non specific APR and

its durability (?) in similar host/pathogen systems
should be promising in contrast to polygenic APR do-
nors.

Another pool for partial resistance does exist in
breeding collections: In a 20 years programme of resis-
tance breeding against the rusts at Langenstein Breed-
ing Station of NORDSAAT a collection of about
400 wheat lines with long-term stable APR was assem-
bled. Since the early seventies the advanced lines of
East German wheat breeders and of cooperating breed-
ers from other East European countries have been
tested as well as the entries of official tests and inter-
national assortments of ZENTRALSTELLE fiir
SORTENWESEN Nossen, the former Variety Office of
the German Democratic Republic. The procedure in-
cluded seedlings tests with updated races and adult
plant tests using updated race mixtures. From that pool,
mainly however from the Langenstein wheat pro-
gramme, lines with APR were selected and maintained
by ear selection. These lines were tested repeatedly for
many years to evaluate the long-term stability of their
APR against continuously updated race mixtures of
Puccinia striiformis and Puccinia recondita. From that
collection lines with susceptibility of seedlings to all
virulences of breeding importance, but with stable non
specific APR to stripe rust and leaf rust as well as to
both rusts, were identified. The expression of the adult
plant resistance of these lines was not influenced by
any change of virulences during the past 20 years
(Tab. IV and V). Possibly similar material is available
from other programmes too. That type of long-term
APR per definition is different from durable resistance.

IV. Coefficients of infection of the winter wheat lines LA 79-74 and LA 209-75 with long-term adult plant resistance to Pucc. striiformis

1979-1997 (Unger, 1997)

ear N_ew races in updated Coefficients of infection!
mixtures LA 79-74 | LA 209-75 | 1B/IR line Ares Haven Roazon

1979 39 E 134; 232 E 137 (Rye) 4.0 4.0 40.0

1980 1.0 4.0

1981 0.0 0.0

1983 0.2 0.0

1984 0.0 0.2

1985 0.2 0.0

1987 1.0 0.0

1988 0.0 0.0

1989 108 E 141 0.0 0.0

1990 0.0 0.0

1991 0.0 0.2

1992 0.0 0.0

1993 41 E 168 (Ares) 0.0 4.0 60.0

1994 0.0 0.2

1995 237 E 141 (Haven) 0.0 0.0 20.0

1996 0.0 0.0

1997 169 E 136 (Rendezvous) 0.0 0.0 50.0
D < 7.0 - resistant; > 7.0 - susceptible
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V. Coefficients of infection of the winter wheat lines 342(5) and
N-POL-2 with long-term adult plant resistance to Pucc. recondita
1979-1997 (Unger, 1997)

Races in up- Coefficients of infection'
Yo -dated mixtures
342(5) N-POL-2
1979 11 0.0 0.2
1981 18 0.0 0.2
1983 18 0.0 0.0
1985 18 0.0 0.0
1990 18 5.0 2.0
1991 18 0.0 0.0
1993 18 0.2 1.0
1995 18 0.0 0.0
1996 18 0.0 0.0
1997 18 0.0 0.0

V< 7.0 - resistant; > 7.0 - susceptible

However it should become important as source material
for further progress in breeding too. Therefore it should
be included into further research activities.

The breeders interest in durable adult plant resistance
- a challenge to research

Both groups, durably resistant cultivars and long-
-term APR wheats with priority, should be included
into further research projects. The retrospective geneti-
cal analysis of these sources from breeders’ point of
view is important for long-term breeding strategies to
buffer potential losses by airborne pathogens. For ge-
netical analyses they should be initially preferred to
wheats with the widespread non-specific APR because
of the proved durability or long-term stability of their
resistance. Topics of special breeding importance are:
1. Identification (localisation) of markers (genes, QTL’s)

useful to screen for non specific resistance with

long-term stability;
2. Differences in the genetics of durability and long-

-term stability of APR in wheats of different origin,

including wild relatives and breeding consequences;

3. Physiological and biochemical causes of durable and
long-term stable APR in wheat.

Finally it can be concluded that partial resistance,
especially durable resistance and long-term resistance,
will be of increasing importance in the stabilization of
resistance of wheat to airborne pathogens in the future.
These resistance types express a satisfying level of
APR for a long period and can reduce the vulnerability
of the crop by the break down of any new introduced
R-gene with strong effects either from the wheat pool
or by alien gene transfer. Some consequences are that
adult plant tests should be realized in pathotype surveys
more generally and non-specific APR should be as-
sessed definitely for registration of new cultivars. The
more effective exploitation of partial resistance by
breeders, however, needs to be supported by applied
genetic and resistance research.
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INFORMATION - STUDIES - REPORTS

SURVEY ACTIVITIES FOR FUNGAL PATHOGENS
ON CEREALS IN DENMARK

SETRENI ZAMERENA NA HOUBOVE PATOGENY NA OBILNINACH
V DANSKU

M. S. Hovmgller

Danish Institute of Agricultural Sciences, Research Centre Flakkebjerg, Slagelse, Denmark

ABSTRACT: The paper describes four different ongoing cereal pathogen survey activities in Denmark: (1) Disease Obser-
vation Plots (naturally infections), (2) Registration Net for Pests and Diseases (natural occurring pests and diseases), (3)
Virulence Surveys (airborne pathogens), and (4) Disease Nursery Plots (artificial inoculation), and the information flow from
these different data sources to extension service and farmers. The survey work is carried out through close co-operation among
people from research institutions, breeding companies, the variety testing station and extension service.

ABSTRAKT: V prici jsou popsiny &tyfi rozdilné typy Setfeni zaméfenych na obilni patogeny v Dénsku: 1) parcely pro
sledovani vyskytu chorob (pfirozené infekce), 2) sit pro registraci $kuidci a chorob (pfirozené se vyskytujici $kudci a choro-
by), 3) sledovéni virulence (vzduchem piendSené patogeny) a 4) parcely ve Skolkach chorob (uméla inokulace). Dile jsou
popséany informani toky z téchto riznych zdroji dat do poradenskych sluZeb a k zem&d&lciim. Setfeni se provadgji za t&sné
spolupréace pracovniki z vyzkumnych dstavi, 3lechtitelskych organizaci, stanice pro zkou$eni odriid a poradenskych sluZeb.

Background

Since the first Danish Plan of Action for reduction
in pesticide input in plant production was put forward
in the mid 1980s, much effort has been done to meet
the goals of a 50% reduction in the amount of active
ingredients used and a 50% reduction in number of
sprays from 1987 to 1997. The efforts have comprised
more focus on resistance breeding, decision support sys-
tems for monitoring the actual need for pest and disease
control (Secher et al., 1995), more effective pesticide
application techniques and the use of reduced pesticide
dosages (Jgrgensen, 1994), more information about
varietal resistance, its expression and genetic basis, and
recently by the development of a decision support system
for the choice of varieties (Bojer et al., 1997).

The underlying basis for these activities is an effi-
cient survey system, where occurrence and severity of
damaging diseases on popular varieties are currently
monitored, and where the evolution within the patho-
gen population so previously resistant varieties become
susceptible (or the opposite) is studied (Hovmgller
et al., 1997). In the following, the four survey activities
mentioned above are summarised:

CZECH J. GENET. PLANT BREED., 34, 1998: 107-109

Disease observation plots

In addition to official variety approval trials, field
plots for more detailed observation of characteristics of
cereal varieties was initiated in 1985 as a result of im-
proved co-operation between variety testing, agricul-
tural advisory service, plant breeders and pathologists
(Statens Planteavisforsgg & Landsudvalget for Plan-
teavl 1985-1996).

The plots were sown in 1996/1997 at 17 locations
representing different soil type and different weather
conditions, and they include all commercial autumn-
and spring sown varieties of wheat, barley, rye, triticale
and oat in Denmark. The plots are generally sown in
two replicates, with and without fungicides, and where
weed and pests are controlled effectively. The non-fun-
gicide treated plots are used to assess susceptibility to
the naturally occurring leaf- and ear diseases, whereas
the fungicide sprayed plots are used for assessments of
growth properties as overwintering ability, straw
length, tendency for lodging and straw breaking and
ripening date.

Pest and disease registration net

There has been a long tradition in Denmark for sys-
tematic registration of pests and diseases in agricultural
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crops. From 1906 and onwards local agricultural con-
sultants reported each year pest and disease observa-
tions within their local area to “Statens Plantepatologiske
Forsgg®, now included in the Danish Institute of Agricul-
tural Sciences (Stapel, personal communication).

In the early 1990s this work was taken over by the
Danish Agricultural Advisory Centre, and the disease
and pest registrations are now made more systematically
in specific varieties and once a week during the growth
season. The data collected are immediately processed and
sent back to the local advisory service centres via fax and
Internet as a basis for actual pest and disease control rec-
ommendations (Nielsen, 1994).

Virulence surveys

The national Danish virulence survey was initiated
in 1985 with exposure of mobile nurseries of barley
differential lines and varieties to barley powdery mil-
dew (Hovmgller, 1987). The survey now com-
prises Erysiphe graminis hordei, Erysiphe graminis
tritici and Puccinia striiformis tritici. The main viru-
lence survey aims are: (a) “early* detection of new
pathotypes of agronomic importance, (b) inoculum
density of airborne spores (mainly E. g. tritici), (c)
assessment of frequencies of relevant virulence genes
and combination hereof in airborne population, (d) gen-
eral knowledge about population dynamics and its
causes, and (e) to provide appropriate pathogen isolates
for host resistance identification.

(a) “Early* detection of new pathotypes is carried out
through a careful screening for the presence of disease
symptoms on until now resistant varieties in naturally
infected disease nursery plots. The collection of colo-
nies/lesions takes place when first reported on a certain
variety/breeding line, often in May-June. The isolates
are then multiplied and “new" virulence is con-
firmed/not confirmed in a pathotype test, and some-
times further tested on commercial varieties/breeding

lines in a closed environment in the laboratory or
greenhouse.

(b) Based on the experience in spring 1996, when
wheat mildew developed in late April with severe epi-
demics in early May, more focus was made on airborne
inoculum density in spring. In 1997 it was therefore
decided to expose trap plants of a mildew susceptible
wheat variety on 13 locations from mid March to late
April. The trap plants were grown under mildew free
conditions, exposed 10-14 days, and returned to green-
house at 20-22 °C to speed up the development of
potential powdery mildew colonies. The inoculum den-
sity in spring 1997, compared to previous years, turned
out to be very low. This was currently published to
advisory service and farmers, and turned out to be cor-
rect as no severe mildew epidemics were observed be-
fore June, even in relative susceptible varieties.

(c) Samples of random airborne powdery mildew
spores, mainly collected in October-November when
the autumn sown crops of barley and wheat emerge,
form the basis for mildew pathotype tests
(Hovmgller et al. 1995). Four—six hundred colo-
nies of barley mildew and 100-150 colonies of wheat
mildew are tested annually on 20-25 differential
lines/varieties. Tables I and II illustrate how the infor-
mation is distributed to advisory service and advanced
farmers, with barley powdery mildew data as an exam-
ple. The data are usually published in December—Janu-
ary well before spring barley varieties are sown. Note
that no data for "Mlo virulence’ is given because ag-
gressiveness on Mlo resistant varieties is investigated
differently (Lyngkjar et al., 1995). So far, in-
creased Mlo-aggressiveness has not been detected in
natural aerial mildew populations in Denmark.

Disease nurseries with artificial inoculation

Trials of this kind have mainly been carried out at
plant breeding stations until now as an integrated part

I. Mildew resistance groups 1-14 and spring barley varieties in DK belonging to these according to Deneken, Boesen (1996) and

Boesen et al. (1996)

1. A7+k, a7 Limbo, Sultane
2. Al2+g, al2 Caminant, Maud, Miralix
3. Al3+k+g, al3+g, al3 Caruso
4. A7+k+La+g, a7+La, a7+Ab Canut
5. A12+La, al2+Ab, al2+Ab+g Blenheim, Maresi, Optic
6. A3+k, a3+g, a3 Baronesse, Shamu
7. A13+Ab, al3+La Etna, Evelyn, Lysimax, Verona
8. Al+La, al+Ab, al Cooper, Cork, Nevada, Texane, Vintage, Trianon
9. A3+La+g, a3+La Benedikte
10. St Steffi
11. A3+g+Tu+, a3+k+Tu, a3+Tu Give, Lamba, Punto
12. Im9+Hud+ Meltan, Mentor, Tofta, Trebon
13. Al2+La+U, al3+U, a7+U, U Goldie, Henni, Linus, Mandolin, Optima
14. Mlo, Mlo+a7, Mlo+g, Mlo+al2 | Alexis, Barke, Bartok, Bereta, Cadeau, Chalice, Ferment, Gant, Heron, Krona, Merete, Paloma,
Reg_gne, Wren
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II. Virulence frequencies in barley powdery mildew in Denmark 1992-1996. The frequencies are given as intervals corresponding to the
highest and lowest frequency within each of the 14 resistance groups in Table I

Year Resistance group according to Table I

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1992/1993 63-80 | 68-69 | 45-53 | 25-29 | 22-30 | 20-23 | 11-28 | 11-14 | 10-11| <1 <1 0 1 v
1993/1994 56-67 | 53-55 | 53-62 | 21-29 | 16-29 | 12-14 [ 10-22 | 8-11| 7-8 | <1 0 |<1 <1 E
1994/1995 59-71 | 54-58 | 55-78 | 16-38 | 18-34 | 13-15 [ 11-41 | 5-10| 5-6 1 0 0 <1 2
1995/1996 47-67 | 48-54 | 20-32 | 20-32 | 21-28 | 22-32 [ 7-19 [ 4-15| 16-19| <1 0 0 <1 g
Autumn 1996 | 54-83 | 63-69 | 24-41 | 29-42 | 28-35 | 17-27 | 16-21 | 11-29 | 15-16| < <l 02| 0-2 y

of the resistance breeding process, and not as a part of
the official variety testing programme. However, dur-
ing a new research and development programme for
improving disease resistance in cereals, such trials are
being further developed mainly for leaf spot and rust
diseases, which only occurs at some locations in some
years. In these trials, emphasis is on new sources of
disease resistance in breeding material, but further ac-
tion will be taken to include artificially inoculated plots
in future resistance testing programmes.

Distribution of information

Results from different types of disease surveys are
distributed efficiently on a day to day basis through
leaflets for farmers and extension service, and more
recently through 'Pl@nteinfo’ which can be accessed
through the Internet (http://www.planteinfo.dk). Be-
sides that weekly newspapers and magazines publish
relevant data, and booklets which also include results
from variety trials are often published in October-No-
vember shortly after the growth season.

Other important channels during which results are
made readily available are PC based decision support
systems such as 'PC-Plant protection’ (Secher etal.,
1995), which is used by all extension service centres
and more than 2,000 advanced farmers, and more re-
cently ’Sortinfo’ which is a new decision support sys-
tem for the choice of varieties based on agronomic
properties, yield, disease resistance and a number of
quality parameters (Bojer et al., 1997).
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Z VEDECKEHO ZIVOTA

7th International Congress of Plant Pathology

Kongres se konal ve skotském Edinburghu ve dnech
9. a% 16. srpna 1998. Novou myslenkou byla Globalni
potravinova bezpecnost, od které se odvijela i hlavni
témata. Bezesporu nejvétsi pokrok nastal v molekulérni
biologii a pfidruZenych technologiich. Urover védo-
mosti se vyznamné posunula i v populacni biologii,
ekologii a epidemiologii. Ukazuje se, Ze klasické Slech-
t¥ni rostlin na odolnost k chorobam zustiva jednou
z nejefektivnéjSich forem kontroly patogeni. A pravé
revoluce v naSem chdpani molekularnich zdkladi rezis-
tence k chorobam, ke kterému doslo béhem poslednich
péti let, umoZiiuje geneticky charakterizovat lokusy ge-
ni rezistence k chorobdam pro hlavni skupiny fytopato-
gent. Podobné zakladni studie biologie pivodci infek-
&nich chorob poskytuje bohaty a neocenitelny néstroj,
ktery fytopatologové mohou pouZit k pochopeni systému
a ke studiu novych pfistupli a strategickych rozhodovéni.

V tématu Interakce rostlina — patogen byla po-
zornost vénovana patogenité a mikroprostredi. Aplika-
ce metod molekularni genetiky na fytopatogenni houby
umoziiuje identifikovat rozmanitost genti v kontextu
mezi houbou a potenciondlnim hostitelem. Mnohé stu-
die o lokalizaci a aktivité sekundarnich metaboliti byly
ve velké mife motivovany touhou védét, zda tyto me-
chanismy hraji opravdu vétsi roli v rezistenci. Zjistilo
se, Ze pfinejmensim nékteré metabolity takovou schop-
nost maji. Pozornost byla vénovina interakcim mezi lo-
kusy fidicimi patogena a hypersenzitivni reakci hostitele
a molekuldrnim a genetickym komponentim, které ridi
odumirani buiiky rostliny v reakci na napadeni patoge-
nem. V bunééné biologii se pozornost soustiedila na
intercelularni signaly a systémovou rezistenci. Prace za-
méfené na interakce rostlina — bakterie vypovidaly
o systémech genové regulace u bakterialnich patogenu,
sekreénich systémech a hypersenzitivnich reakcich
a chovani patogena na povrchu rostliny. Interakce rost-
lina — houbovy patogen se tykala molekularni biologie
patogenity hub, sekundarnich metabolitl, rezistence
a vyvojové biologie fytopatogennich hub. Interakce
rostlina — virus se zabyvala patogenitou virli, mecha-
nismy rezistence k virim, interakcemi virus — vektor
a rovnéZ interakcemi rostlina — nematody.

Téma Populaéni biologie, ekologie a epidemiologie se
tykalo pouZiti modelti v epidemiologii. Popis struktury po-
pulaci patogena je soustfedén na kli¢ determinanti, gene-
tické zmény s rekombinacemi a asexuélni reprodukci,
prostorovou lokalizaci propaguli a asovou stabilitu nebo
nestabilitu genotypt patogena. Pozornost byla také véno-
vana rozptyleni, st¢hovéni a prostorovym procesam, vli-
vu vnéjsiho prostiedi na interakce rostlina — patogen, bio-
logickym interakcim v pudé, fyziologii plodiny,
determinantim vynosu a epidemiologickych postupt
a ekologickym zakladim biologické kontroly. V posled-
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nich letech bylo registrovdno piiblizn€ 30 bakteridlnich
a houbovych produkti pro kontrolu listovych, padou pre-
nosnych a poskliziiovych chorob zptisobenych houbami.

Téma Fytopatologie v praxi se tykalo biologickych
a technologickych zakladi podpory rozhodovini
v kontrole chorob, postaveni molekularnich metod pro
detekci a diagnézu patogena, v konvencni a zlepSené
strategii pro rezistenci k patogeniim, molekularnich
piistupl ke strategii biologické kontroly, fizeni chorob
v ménicich se produkénich systémech ryZe, chorob les-
nich dievin, biologie, fizeni a kontroly, ekologie, bio-
logie a kontroly chorob v hydroponnich kulturach.

Téma Globalni perspektivy bylo vénovéno klima-
tickym zméndm jako potenciondlnimu scénafi chorob
rostlin, informaéni technologii ve fytopatologii, choro-
bam, které narusuji pfirodni ekosystémy, strategii pro
fytopatologii, hrozbam exotickych patogeni, zdravot-
nimu stavu osiva a kontrole chorob.

Téma Nové volby kontroly bylo zaméfeno na pre-
venci v systémech zahrnujicich nizké vnéj§i nédklady,
geneticky fizenou rezistenci k chorobam (cizi geny a mo-
difikovana pfirodni rezistence), nové pfistupy smérem
k identifikaci fungicidnich technik, postupt a rezisten-
ce k novym fungicidim pro kontrolu chorob.

Z mnoZstvi prednesenych referati a predvedenych
posteri bylo zifejmé, Ze velka diverzita potencialu
patogen — rostlina je na molekularni urovni uskutec-
fiovdna mnoZstvim reakci zahrnutych v poznani sig-
ndlni transdukce, genové exprese a akumulace pro-
dukti. Snahou je také vyuzit produkti avirulentnich
a virulentnich geni, které by mohly pusobit jako va-
zebni faktory a receptory. Usiluje se o poznani spe-
cifickych elicitori vedoucich k hypersenzitivni reak-
ci a aktivaci jinych obrannych reakci. Nedavno byly
rozSifeny znalosti o biologii eukaryotickych bunék.
Pozornost byla vénovéna biologické tloze prekurzo-
ri a metaboliti kyseliny salicylové a Géinkum
G-proteinu alfa a beta, odpovédnych za mutagenezi
v komplexu biologickych procesi houbového pato-
gena. Vztah pocasi — choroba muZe byt nejen vyuZit
ke kontrole choroby v integrovanych systémech fize-
ni, ale miZe také optimalizovat techniky pouZité ke
screeningu rostlin na rezistenci k chorobam. Vzijem-
né plsobeni mezi prostorovou strukturou populaci
patogena a relativni stupnici, ve které se hostitel
a patogen roz§ifuji, hraje pravdépodobné duleZitou
ulohu v ureni evoluce rezistentnich/virulentnich
struktur v interakci hostitel — patogen. PouZiti fylo-
genetickych metod pfinasi kromé zobrazeni relativni
podobnosti ve skupiné genotypt nebo izolatd moz-
nost poznani mutaéni a rekombinaéni historie popu-
laci a genealogie genii a diva moZnost testovat hy-
potézy o zménach populaci patogent.

Lubomir Véchet
Vyzkumny tstav rostlinné vyroby, Praha-Ruzyné
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REVIEW

RHIZOMANIA - A NEW PROBLEM IN CZECH SUGAR
BEET CULTIVATION?

RIZOMANIE — NOVY PROBLEM PRI PESTOVANI CUKROVKY
V CESKE REPUBLICE?

Bettina Knappe

Klosterhagen, Hamburg, Germany

ABSTRACT: The Beet Necrotic Yellow Vein Virus (BNYVV), commonly Rhizomania, is a sugar beet disease causing
considerable economic losses due to deformed roots. A brief summary of the biology of the disease is given. Rapidly
Rhizomania is spreading in Europe; the infected area reached in average almost 20% in 1995, ranging from 36% in Italy to
1% in Belgium. In 1993 the disease was safely confirmed in the Czech Republic and is spreading since then. Due to its long
persistence in the soil and no actual possibility of chemical control, the breeding of tolerant varieties is the only way to control
the disease efficienty. Several sources of resistance are known and genetic engineering also offers possibilities to improve
the Rhizomania-tolerance. Under non-infected conditions some of the recent tolerant varieties achieve a yield comparable to
normal varieties. In the Czech Republic, where the disease has spread to 1.3% of the crop area in 1996, no tolerant variety
is yet grown by farmers, but more than twenty tolerant varieties are tested in official trials, so that farmers will have a good
choice in the near future.

sugar beet; Rhizomania; BNYVYV; breeding; virus tolerance

ABSTRAKT: Beet Necrotic Yellow Vein Virus (BNYVYV), obecné rizomanie, je choroba cukrovky, ktera v disledku poruchy
tvorby kofene zplsobuje znainé ekonomické ztrity. Price podava struéné shrnuti biologie této choroby. Rizomanie se
v poslednich letech v Evrop& zna¢né roziifila — v roce 1995 v priméru jiZ na zhruba 20 % péstebni plochy cukrovky. Podil
napadené plochy se v evropskych zemich pohybuje od 36 % v Itilii po 1 % v Belgii. V Ceské republice byla rizomanie
spolehlivé potvrzena v roce 1993 a podil napadenych ploch od té doby vzristd. V dusledku dlouhodobého pretrvavani v pudé
a praktické nemoZnosti chemické ochrany je Slechténi tolerantnich odriid jedinou moZnosti ochrany proti této chorobg. Je
znamo nékolik zdroju tolerance k rizomanii; rovnéZ genové inZenyrstvi poskytuje urCité moznosti pro vyslechténi tolerantnich
odrid. Nejlepsi tolerantni odridy cukrovky dosahuji svymi vynosy v bezinfek&nich podminkédch vynosi tolerantnich odrid.
V Ceské republice, kde se do roku 1996 rizomanie rozsifila na 1,3 % plochy cukrovky, nejsou tolerantni odridy jestd
v b&Zném péstovani. Ve statnich odridovych zkouskich je viak ovéfovino pres 20 tolerantnich odrid, takZe péstitelim bude
k dispozici jejich dostatecné Siroky vybér.

cukrova fepa; rizomanie; BNYVYV; Slechténi; tolerance k viru

virus and a dark colouration of the root vascular tissue
and a constriction of the root (Biittner, 1996)

During the last years several rhizomania infected
fields were detected in Moravia. Growers and sugar

factories are very concerned. Looking abroad shows the
dissemination of the disease over Europe.

Firstly, the Beet Necrotic Yellow Vein Virus
(BNYVYV) causes symptoms on the roots. The number
of small rootlets is increased and they become
brownish in colour, giving rise to a “beard* of rootlets
(Figs. 1 and 2). But this is not a certain indication of
the presence of rhizomania as it does not always corre-
late with the serological proof (ELISA). More often
a correlation may be found between the presence of the
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(Fig. 3).

Symptoms on the above ground parts of the plants
occur more rarely: Leaves may wilt in spite of suffi-
cient water supply. Petioles may be longer with leaves
growing in a more erect manner than usual and may
have a transluscent light green colour, especially under
high humidity conditions. Sporadically, leaves may
crinkle and have whitish to yellow spots along the
veins. But distinct yellowing of veins occurs only ex-
ceptionally (Figs. 4 and 5).
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1. “Beard" of rootlets

Frequently, the first symptoms are perceptible in
July on plants in line with the direction of cultivations
within the field and along the roadsides where beet has
been previously transported.

Nutrient supply is disturbed by the modified root
development, so beet quality is adversely affected and
decreased. Rhizomania infected beet typically show be-
low normal sugar contents and (a-amino-nitrogen lev-
els and increased sodium and potassium levels.

To what extent is rhizomania able to reduce yields?
Root yield can be reduced by more than 50% and sugar
contents by 20% due to the disruption caused to the
supply of nutrients and water. Furthermore, grower’s
income is reduced still more where an additional pay-
ment is made for juice quality (due to the higher levels
of potassium and sodium).

When rhizomania is first detected in a field, the eco-
nomic loss is usually insignificant. But loss of income
will become more serious in subsequent beet crops in
the rotation if susceptible varieties continue to be
grown (Thompson, 1987).

112

The Beet Necrotic Yellow Vein Virus is carried into
the beet root by a fungal vector (Polymyxa betae). The
vector itself damages the plant only imperceptibly. Po-
lymyxa betae is a common and widespread soil fungus
of the order of Plasmodiophorales. Particularly in the
range of 23 °C to 27 °C and in the presence of high
soil water levels the pathogene complex develops very
quickly. Lasting spores of Polymyxa betae activated by
exsudates of the beet roots release zoospores which are
able to infect the beet. Plasmodia are formed in the
living leaf tissue with several nuclei producing both
zoospores and lasting spores. After rotting of the in-
fected plant the lasting spores again reach the soil
where the fungus can survive for 20 years. Furthermore
it is interestingly that the life cycle of the fungus is
accelerated if the fungus carries the virus.

The highest virus content can be found inside the
lateral roots where the primary infection takes place

2. Beet from an infected field: Tolerant vari-
ety (big roots) compared to a susceptible va-
riety (small roots) with a “beard" of rootlets

(Bittner, Mangold, 1997). In the opposite it is
rarely proved in the leaves.

Under conditions of high humidity — such as those
occurring under irrigation in Central and Southern
Europe, or where precipitations are high, or where
the soil is affected by ponding or a high water table,
the build up of the disease is substantially acceler-
ated.

The damaging effects of rhizomania do not reach the
same levels in all regions; this may be explained by the
fact that there are different strains of BNYVV. Even
where there are no differences at the serological level
(coat protein) (Koenig et al.,, 1994), an RFLP analy-
sis (Restriction Fragment Length Polymorphism) re-
vealed that most of the strains from Middle-Europe
(especially from Germany and France) can be distin-
guished from those from other European countries.

The so called A-type is found in the Netherlands,
Belgium, England, Spain, Italy, Greece, the former Yu-
goslavia, Austria and Slovakia. The B-type however
occurs in Germany and France.

CZECH J. GENET. PLANT BREED., 34, 1998: 111-116



3. Yellowing and browning of vascular tissue due to rhizomania
(longitudunal section)

In addition a mixed infection of both types appears
in England, the Netherlands, Austria, France and Ger-
many (Kruse et al. 1994).

Furthermore, a Single Strand Conformation Poly-
morphism (SSCP)-analysis proved the existence of an
A- and a B-type of BNYVYV in Europe and additionally
of two more types which were named P-type and
C-type. In contrast to the A-type the P-type shows
a geographically very restricted dissemination, only
about 20 km around the French city of Pithiviers to the
south of Paris. Within Europe this aggressive type has
been proved only in France until now (Duquenne,
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1997a). The C-type was found in Chinese and partially
in Japanese material (Koenig, 1997).

Whereas most of the BNYVV strains carry four
RNAs, Koenig (1997) found out a fifth RNA-spe-
cies of BNYVYV in some regions of Japan which leads
to enhanced symptoms, especially on varieties sup-
posed to be tolerant. In Europe, the P-type also carries
a fifth RNA and was showed to be the most aggressive
one of all European types. It resembles the C-type in
the sequence of nucleotides, but it is not identical. Until
now it is not proven that the fifth RNA-species is the
reason for the extremely strong symptoms in the area
of Pithiviers, but it is possible.

However, the mentioned types do not deal with
pathotypes with divergent specific reaction to genes of
the host but rather with geographical variants, which
can only be distinguished in the laboratory by analysis
of the RNA. BNYVV pathotypes with specific interac-
tions with host genotypes are not known until present.

In the middle of the fifties rhizomania was disco-
vered for the first time in the Po valley in Italy. Later
the disease could be diagnosed in almost all countries
of Europe. In France it appeared first 1972 in Alsace,
and then it attacked the intensive beet region to the
south of Paris where the proportion of the crop receiv-
ing irrigation had risen to 86% and where the beet crop
was being grown in a short rotation (Thompson,

4. Yellowing of veins on crinkled leaves

1988). In 1974 the “Hessian Reed" was the first region
concerned in Germany, later the Cologne Aachener bay
came up, too. At the end of the 70s and the beginning
of the 80s fields in North Germany were also affected
(Sander, 1997). Today, the disease occurs in all es-
sential sugar beet cultivation regions; but it did not
appear in the new federal states of Germany until 1994.
Then rhizomania was discovered in the “Magdeburger
Borde™ (Kastirr et al., 1995). Since 1987 we know
some isolated fields in England became affected at least
slightly. The situation in England being less favorable
for the virus than on the continent, in 1997 2835 ha
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were touched corresponding to 1,66% of the English
beet crop. Even Denmark and Sweden, seemed to be
spared by the disease for a long while (Duquenne,
1997a), do know the disease now. Annually there seem
to be an extension of the attacked areas in most coun-
tries of Western Europe (see Tab. I).

The speed at which the disease spreads varies ac-
cording to the climate, to the individual year’s weather
and to crop rotation intensity. For example in Austria
an increase of about 50% of the affected area was no-
ticed in the time period 1993 to 1995, in France even
faster at more than 100%. In contrast, in the following
year 1996 the disease extended only about 3% in
France to 101 000 hectares (Tab. II). Surely, the slow
spreading in this year is primarily due to the unusual
drought in vast parts of West Europe (Duquenne,
1997b).

In 1979 the disease was reported for the first time
in the Czech Republic. In the year 1993 rhizomania
could be confirmed with safety in the district of

5. Yellowing of veins on crinkled leaves

Kroméiiz. According to the Czech service for plant
protection (Hnizdil, 1996) the appearance of rhi-
zomania was confirmed in the districts of Olomouc,
Prerov, Kromefiz, Prostéjov, Uherské Hradisté and
Znojmo in the year 1995. So far no attack could be
proved in the beet cultivation areas in Bohemia and in
north Moravia (area Opava). Nevertheless, an uncon-
firmed suspicion exists for a few, single fields in Bo-
hemia.

What is the reason for the partly rapid spreading of
the disease? Primarily, soil erosion by wind and water
contributes to the distribution over large distances. Fur-
thermore, the soil fungus carrying the virus adheres to
soil-preparation and harvesting equipment used widely.
In addition, soil particles on vegetables or seed potatoes
may be sufficient. Therefore Great Britain has forbid-
den the import of seed potatoes from rhizomania in-
fected areas. In the Czech Republic the plant protection
service designates the non-infected areas as “phytosani-
tary protected zones™ in order to avoid the further

. Rhizomania affected areas from 1993 to 1995 (Anonym, 1995, 1996; Duquenne, 1997a, modified)

Country 993 ) | 1994y | 199500 | senssenin s (h:)lzﬁgxl:?mu B
total (1995) 2 varieties (1995)
Italy 70 000 85 000 105 000 290 000 36.2 280 000 96.6
Austria 10 000 13 000 15 000 52 000 28.8 18 000 34.6
The Netherlands 8 000 20 000 33 000 115 000 287 3 450 3.0
France 47 660 77 325 98 270 429 000 229 98 000 22.8
Switzerland 1 500 2 000 3000 14000 21.4 1200 8.6
Spain 20 000 30 000 35 000 174 000 20.1 35 000 20.1
Germany 70 000 76 000 95 000 518 000 18.3 121 500 235
Greece 2100 3 200 4 000 42 000 9.5 5750 13.7
Turkey 15 100 15 100 18 350 300 000 6.1 47220 157
Belgium 100 250 1 000 104 000 1.0 160 0.2
England 300 410 340 170 000 0.2 0 0.0
Czech Republic” Z ? 1 200 92 000 1.3 0 0.0

"Details concerning the Czech Republic from Hnizdil (1996)
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11. Spreading of rhizomania in France 1993-1997 (Duquenne, 1997b)

1993 1994 1995 1996 1997
Infected acreage (ha) 47 660 77 325 98 270 105 000 120 000°
% of infected acreage compared to the previous year 162 127 107 114

'Conesponds to a quarter of the French beet crop

spreading of the rhizomania. In these zones the trans-
port of beet and sugar factory lime sludge and soil from
other areas is prohibited. Additionally, the cultivation
of beet (including tolerant varieties) is not allowed in
the Czech Republic on fields where rhizomania has
appeared. However, the soil adhering to the beet repre-
sents only one of many possibilities of the dissemina-
tion of the disease; it remains questionable whether
these phytosanitary measures will show any significant
effect. Similar measures did not lead to any success in
other countries.

It has to be emphasized that the disease cannot be
transferred by seeds (pills). Pollen and stigma may
carry the virus; however, the plant dies before seed is
produced (Thompson, 1988).

How can the farmers control the disease? For many
reasons there is no possibility of control by pesticides
up to the present time. It would be necessary to treat
whole fields to a depth of perhaps one meter or more
with soil fumigants. Neither can the disease be con-
trolled by any crop production measures.

As the virus depends on its host plant, the beet, we
can consider rhizomania as a rotational disease. The
more rarely beet is grown in the rotation the bigger the
chance to avoid rhizomania.

But tolerant varieties offer a sufficient protection.
For more than 15 years breeders have done their best
to find sources of resistance and to cross it with exist-
ing material. From the wild beet species Beta vulgaris
ssp. maritima (L.) several resistant genes against this
virus became crossed into the genome of today’s sugar
beet, Beta vulgaris spp. vulgaris. The tolerance is based
on a significantly delayed or reduced multiplication of
the virus resulting in only one third to a half of the
virus content compared to susceptible varieties
(Biittner, Mangold, 1997; Biittner et al.,
1995). A significant negative correlation could be
proven between the quantity of BNYVYV in young roots
and the final yield under disease conditions in the field
(Biittner et al., 1995).

Today there are mainly two used resistance sources:
An unconscious selection for rhizomania resistance
took place in Italy, because the disease remained un-
identified for a long time (material from the Italian
breeder Alba (Mechelke, 1997). The tolerant geno-
types were crossed quickly with European breeding
material. This resistance probably was polygenic with
a semi-dominant or even recessive inheritance. But it
was difficult to increase the level of tolerance even
more. Furthermore, the amelioration of the perform-
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ance in this kind of material by recurrent selection was
too expensive.

The other resistant source is based on the so-called
“Holly gene“, which was discovered by the Holly
Sugar company in 1983 in the United States. In con-
trast, it deals with only one dominant gene (Duque-
nne, 1997a). So, selection procedure was facilitated.
It is not known, that the Holly gene reacts specifically
towards the different types of the virus.

Today, for example 15 to 20% of the German beet
crop is grown with rhizomania tolerant varieties (about
80 000 ha).

The breeding for resistance against the vector, Po-
lymyxa betae, was not successful in Beta vulgaris spp.
vulgaris (Paul, Heijbroek, 1990). But however
there is research work on its way.

A new method of breeding for resistance against
rhizomania uses genetic engineering. Most research at-
tempts aim to fight the virus with one of its own weap-
ons. Expressed in a simply way, the virus consists of
its genetic information, the RNA, and a coat protein
surrounding the RNA. To multiply itself, the RNA
splits off the coat protein, replicates and divides itself.
After the division of the RNAs, the above situation
with the coat protein is reformed. The genetic engineer-
ing approach consists of the insertion into the plant
genome of an additional gene (of the virus) which is
responsible for the formation of coat protein on a mas-
sive scale. Nobody knows exactly what happens in the
plant cells; however, the virus can only propagate to
a reduced extent. Estimations say that there will be ex-
amination of these varieties by the German state variety
office in the next five years (Mechelke, 1997).

In addition, at the moment there is discussion to
combine the resistance already obtained with the toler-
ance achieved by genetic engineering (Biittner,
1996).

Now, even under non infected conditions some of
the recent rhizomania tolerant varieties can keep
abreast of normal varieties. Consequently, if there is
uncertainty about the infection, the grower can choose
to use rhizomania tolerant varieties without any risk of
a reduced performance in case of no infection.

Besides excellent sources of resistance and efficient
breeding methods, for a successful breeding pro-
gramme a breeder needs a reproducible test. The
ELISA-test (Enzyme Linked Immuno Sorbent Assay)
is a valid qualitative and quantitative serological test
and combined with a standardized greenhouse test de-
veloped by Biittner and Mangold (1997) it can
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evaluate BNYVV even to a low extent in highly resis-
tant genotypes.

At the moment the Czech State Variety Office
(UKZUZ) in cooperation with the Sugar Beet Research
Institute at' Semcice examines thirteen rhizomania tol-
erant sugar beet hybrids in the first and eleven in the
second year on locations in Moravia in comparison
with five susceptible or partial resistant standard varie-
ties. So, soon there may be a choice of rhizomania tol-
erant varieties on the Czech market.

Evidence from other countries shows that rhizoma-
nia is a disease which has spread incessantly and will
continue to do so. The heavy precipitations and inun-
dations during the summer of 1997 may be an addi-
tional factor for the dissemination of the rhizomania.

Tolerant varieties are at the disposal of the growers.
They ¢an hold their own with normal varieties even
under indistinct infection conditions thanks to intensive
and excellent breeding work. We have to detect this
disease in good time and ensure that the right varieties
are available to meet the demands which the disease
situation requires.
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NOVE ODRUDY - NEW VARIETIES

Brambor Karmela

Registrovana: Ceska republika, 1998
Slechtitelska prava: Sativa Ketkov, a. s., Havli¢kiv Brod, Ceska republika
Slechtitel a udrovatel: Sativa Kefkov, Slechtitelska stanice Kefkov
Rodokmen: matefsky komponent: Adretta /Schwalbe x (Saskia x Ora)/

otcovsky komponent: Ausonia (Wilja x M 63.665)
Metoda $lechténi: KiiZeni bylo provedeno v roce 1982. Vybér rodicu byl zaméfen na ziskani odridy velmi rané, vynosné.
Semendce — vysadba ve sklenicich v roce 1983. Od této kombinace bylo vypéstovino 5 618 jedincii.
Ram3ova generace — hodnocena v roce 1983-1984 v polnich podminkdch. Béhem vegetace a sklizné se vyluCovaly vyrazné
nevhodné typy neodpovidajici $lechtitelskému cili.
Klonové generace — v prvni klonové generaci bylo individualng vysdzeno 33 klonl. V provokacnich zkouskdch byla hodno-
cena v této generaci a dvou nislednych odolnost k rakovin& brambor a k hadatku bramborovému. V 3. a 4. klonové generaci
byl kfiZenec zafazen do stani¢nich pokust, v 5. a 7. generaci do mezistani¢nich pfedzkou$ek. V téchto zkouskich byly
podrobn& hodnoceny dali vlastnosti — vynosové, odolnost k chorobdm a vlastnosti kvalitativni.
V roce 1998 byla po tfiletém zkouSeni v registraénich zkouskach odrida registrovdna pod jménem Karmela. UdrZovaci
lechténi zacalo v roce 1995 tradi¢nim zpisobem — klonovym Slechténim. Od roku 1996 bylo roziifeno o meristémové
mnoZeni.
Vegetaéni doba: velmi rand aZ rand odrida.
Odolnost k chorobam: Je odolnd k rakoviné brambor biotypu D 1 a nachylnd k hadatku bramborovému. Ma stiedni aZ vy§si
odolnost vuci strupovitosti hliz a ke kofenomorce bramborové. V nati ma stfedni aZz vy3si odolnost k plisni bramborové,
¢erndni stonkd, vy$3i odolnost k Alternarii solani, sttedné odolnd je k mozaikovym virim a svinutce bramborové.
Konzumni jakost: Odriida vykazuje v priméru 14,3 % Skrobnatosti. Je vhodné pro pfimy konzum pro letni a podzimni obdobi.
Vynos hliz: Karmela je vynosovy typ odridy v ranobramboraiskych oblastech, dava vy3§i vynosy pfi pozdéjsich skliznich.
Podle vysledki UKZUZ (1994-1997) dosihla v priméru 115,5 % ve srovnani s kontrolnimi odriidami.
Ostatni vlastnosti: Hliza je kulovitoovilna, ocka mélkd, duznina Zlutd. Trs je vy33i, pfechodného typu, kvete svétle Cerve-
nofialové a korunni listky maji bilé Spicky.

Potato Karmela

Registration: Czech Republic, 1998
Breeders rights: Sativa Ketkov, a.s., Havlicktv Brod, Czech Republic
Breeder and maintainer: Sativa Kerkov, Plant Breeding Station Keikov
Pedigree: maternal component: Adretta /Schwalbe x (Saskia x Ora)/

paternal component: Ausonia (Wilja x M 63.665)
Breeding method: Selection of parental components was aimed at production of a very early, high-yielding variety. Crossing
was made in 1982.
Tubers of seedlings were planted in greenhouses in 1983. A total of 5,618 plants were planted for the combination. Progeny
of them was grown under field conditions in 1983 and 1984. Inappropriate types not complying with the breeding goal were
eliminated during the growing season and at harvest time.
Clonal generations — thirty-three clones were individually planted in the first clonal generation. Resistance to black wart of
potato and to potato root eelworm was evaluated in the generation and in two successive generations in provocation tests.
The hybrid was included into station experiments in the 3rd and 4th clonal generation, and into preliminary tests in the Sth
and 7th generation. Other characteristics were evaluated in detail in these tests — yield performance, resistance to diseases
and qualitative traits.
The hybrid was registered after three-year testing in official tests in 1998. Maintenance breeding was established in a
traditional way in 1995 — in a form of clonal breeding. The variety Karmela has been maintained since 1996 in a form of
more meristem-clones.
Vegetation time: very early to early potato variety.
Resistance to diseases: Resistance to black wart of potato of D1 biotype, susceptibility to potato root eelworm. Intermediate
to higher resistance to tuber scab and black scab of potatoes. Intermediate to higher resistance of the stems to late blight of potato,
black leg of potatoes, higher resistance to Alternaria solani, intermediate resistance to mosaic viruses and potato leafroll.
Consumer quality: It contains 14.3% starch on average. It is recommended for direct consumption in summer and fall seasons.
Tuber yield: Karmela is a variety of high-yielding type. Its yield is higher in early potato production areas if harvested on
later dates. As shown in the official results (1994-1997), its yield amounted to 115.5% of that of control varieties.
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Other characteristics: The tuber is spherically oval, buds are shallow, pulp is yellow in color. The plant is taller, of transient
habit, flowers are white with red-purple tips.

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

Brambor Krumlov

Registrovina: Ceska republika, 1998

Slechtitelska prava: Selekta Pacov, a. s., Ceska republika

Slechtitel a udrzovatel: Selekta Pacov, a. s.

Rodokmen: Zvikov x HR 8/50

Metoda Slechténi: Individudlni klonovy vybér z hybridni populace. Po nakfiZeni a vyp&stovdni semenné generace bylo
potomstvo vedeno dva roky v ramSovych generacich. V téchto generacich byly béhem vegetace i po sklizni vylouceny typy
vyrazné neodpovidajici $lechtitelskému zdméru. V néslednych vegetativné mnoZenych generacich bylo po dobu péti let
sledovano potomstvo kazdého jedince, vybraného v pohlavni generaci, individualné. Selekce byla provadéna na zakladé
hodnoceni odolnosti k virovym, houbovym a bakteridlnim chorobam, vykonnosti a kvalitativnich ukazateld. V letech 1995
az 1997 byl vybran kiiZenec HR 26/20, zkouSen pod stejnym oznaenim ve stitnich zkouskach a v roce 1998 registrovan
jako odrida Krumlov. Béhem zkouseni ve stitnich zkouSkach bylo paralelné zaloZeno udrZovaci §lechténi tohoto kfiZence.
Bylo vybrano a ozdraveno nékolik klont, které byly pomoci tkdiiovych kultur a nislednym péstovdnim rostlin z meristému
v izoldtu rozmnoZeny a dale hodnoceny. Ziskand sadba vybranych kloni se stala zdkladem pro vyrobu zakladni sadby.
Odolnost k chorobam: Odruda je odolna k hadatku bramborovému, rase Ro 1, nachylna k rakoviné brambor D 1. Ma
vysokou odolnost vii¢i plisni bramborové v nati i na hlizach. Vykazuje vy33i polni rezistenci k virovym chorobam.

Jakost: Hlizy jsou kritce ovalné, mirné zplo§t&lé s m&lkymi otky. DuZnina ma plo¥n& vyrovnanou krémovou barvu. Slupka
je Cervena, hlizy jsou tvarové i velikostné vyrovnané. Vzhledem k vyS$§imu obsahu $krobu (19,2 % - tfilety pramér vysledka
uZitné hodnoty) a velmi dobré velikosti $krobovych zrn je odriida Krumlov velmi vhodné pro zpracovani na $krob a lih.
Vynos hliz: V prib&hu registranich zkousek (1995-1997) kaZdoro&né prekonala odrida Krumlov kontrolni odriidu Ornella
0 20 % a dosahla tfiletého pruméru vynosu 55,6 t/ha.

Ostatni vlastnosti: Krumlov je polopozdni odrida s rychlym po&dte&nim ristem a vysokym, listovym typem trsu. Cetnost
kvétu je vysoka, barva bild.

Potato Krumlov

Registration: Czech Republic, 1998

Breeders rights: Selekta Pacov, a.s., Czech Republic

Maintainer and breeder: Selekta Pacov, a.s.

Pedigree: Zvikov x HR 8/50

Breeding method: Individual clone selection from the hybrid population. The best clones were selected from the seed
generation during evaluation of clonal progeny in two years. The types not fully consistent with the breeding plan were
excluded in these generations during the growing season and at harvest. Clones derived from each of the selected plants in
the sexual generation were examined for five years. Selection was aimed to the resistance to viral, fungal and bacterial
diseases, performance and qualitative characteristics. The hybrid HR 26/20 was tested under the same indication in state
variety trials in 1995-1997, and registered as variety Krumlov in 1998. Maintenance breeding was parallelly established
already during the state variety tests. Several clones of the hybrid were selected and subjected to virus eradication; propagation
by tissue culture and cultivation of the meristem plants in an isolation, and final evaluation followed. Tubers of the selected
clones were used for the production of the basic seed.

Resistance to diseases: The variety is resistant to potato root eelworm Ro 1, susceptible to black wart of potato D 1. It is
highly resistant to late blight of potato in leaves and tubers. It has higher field resistance to viral diseases.

Quality: Tubers are short, oval, slightly flat, with shallow buds. The skin is red, tubers are homogeneous by shape and size.
Krumlov variety is usable for starch and spirit production due to its higher starch content (19.2% — three-year average of
utility value) and to a very good size of starch grains.

Tuber yield: Krumlov variety had by 20% higher yield every year than Omella variety during the registration test (1995-1997),
with a three-year average yield of 55.6 t/ha.

Other characteristics: Krumlov is a semi-late variety with initial vigorous growth, and high stems. Flowers are numerous, white.

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

Zivotni jubileum prof. Ing. Antonina Kovacika, DrSc.

Dne 15. prosince 1998 se
prof. A. Kovicik doziva 70
let. Narodil se na Slovensku
v malé obci Bohifiovo, ve
Vychodoslovenském kraji. Po
ukonceni Vysoké Skoly zemé-
délské v Kosicich a v Nitie
v roce 1953 pracoval jako
asistent na katedfe rostlinné
vyroby VSP v Nitie, v oddg-
leni vSeobecné a specidlni
botaniky, pod vedenim aka-
demika Emila Spaldona,
DrSc. V roce 1954 jako aspirant Slovenské akademie véd
v Bratislavé - Vyzkumného tstavu rostlinné vyroby v Pies-
tanech, byl vyslan na studium oboru genetiky a Slechténi
rostlin na detaSované pracovi$té Vyzkumného dstavu rostlin-
né vyroby Praha-Ruzyné, kde v roce 1957 obhdjil kandi-
détskou diserta¢ni praci. Po uvolnéni ze Slovenské akademie
véd v Bratislavé zacal pracovat ve Vyzkumném dstavu rost-
linné vyroby v Praze-Ruzyni, v oddéleni genetiky, jako cy-
tolog. V roce 1962, po tragické smrti Ing. Holienky, byl po-
véfen vedenim oddéleni genetiky. V roce 1964 se habilitoval
Na Vysoké skole zemédélské v Praze-Suchdole. V roce 1967 se
po konkurznim fizeni stal feditelem Ustavu genetiky a $lechténi
a v letech 1970-1990 pusobil jako feditel Vyzkumného tsta-
vu rostlinné vyroby. Doktorskou disertacni praci obhdjil v roce
1973 na Vysoké Skole zemédélské v Praze-Suchdole.

V dlouholeté funkei feditele VURV Praha-Ruzyné po-
stupné ovliviioval rozvoj védnich oborit a vystavbu tstavu.
Za jeho vedeni se ve VURV vyznamné rozvijelo také studi-
um genetickych zdroji véetné celostitni a mezinarodni koor-
dinace. Podafilo se tak zachovat a rozsifit kolekce na 60 tisic
odrud kulturnich rostlin, shromaZzdéné v dne$ni Ceské repub-
lice a Slovenské republice. V ramci budovani dstavu byla
v roce 1988 vedle dalSich paviloni dokonéena i vystavba ge-
nové banky, kterd svou kapacitou i modernimi aspekty &in-
nosti dosahuje svétovych parametri.

Prof. Kovicik je vyznamnym odbornikem v oboru gene-
tiky a Slechténi rostlin. Jeho odborné znalosti oviem presa-
huji rdmec specializace. Na zdkladé svych genetickych vy-
zkumi rozpracoval zcela nové a origindlni metodické
postupy Slechténi cizospra§nych rostlin na modelu slunecni-
ce. Své vysledky publikoval v 350 védeckych a odbornych
Clancich a v fadé zahrani¢nich publikaci. Je nositelem stiibr-
né a zlaté medaile CSAV - Gregora Mendela ,,Za zisluhy
o rozvoj biologickych v&d*”, nositelem zlaté medaile N. L.
Vavilova a dalSich. V roce 1996 za svij dlouholety pfinos ve
vyzkumu kvantitativni genetiky agronomicky vyznamnych
znakl slune¢nice obdrZel od Mezindrodni spole¢nosti pro
sluneénici (ISA) v PafiZi vysoké mezindrodni ocenéni — své-
tovou cenu V. S. Pustovojta.
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Své pedagogické a organizacni schopnosti uplatiioval
v odbornych pfednaskach v Siroké zemédélské praxi. V le-
tech 1975-1987 pusobil jako vedouci katedry genetiky
a Slechténi, pozdg&ji katedry biologickych zikladu rostlinné vy-
roby Vysoké $koly zemédélské v Praze, kde byl v roce 1975
jmenovdn profesorem pro védni obor genetika a Slechténi
rostlin. Vychoval a $kolil vice nez 25 nasich a zahrani¢nich
aspirantli. Dlouhodobg byl pfedsedou a ¢lenem komisi pro ob-
hajoby kandidatskych a doktorskych disertaci a pfedsedou rost-
linného odboru CSAZ. Byl zvolen také Clenem kore-
spondentem CSAV. V soulasné dob& je &lenem domdcich
a mezinarodnich redak¢nich rad nékolika védeckych asopisi,
védeckych rad vyzkumnych tstavi a mnoha odbornych ko-
misi. V letech 1963 aZ 1964 vynaloZzil nemalé usili na zalo-
Zeni védeckého Casopisu Genetika a Slechténi a az do roku
1990 byl predsedou jeho redakéni rady. Podobné se zaslouZil
o vznik mezinarodniho védeckého ¢asopisu ,,HELIA®, vydai-
vaného FAO, kde je i dnes stilym mezindrodnim ¢lenem
redak¢ni rady.

Vypracoval nékolik projektd a studii a pobyval jako ex-
pert pro rozvoj vyzkumu, zemédélstvi a §lechténi v Afganis-
tanu, Mongolsku a Tunisku a v raimci FAO pracoval v mezi-
narodni misi v fad& stfedoafrickych statd (Senegal. Gambie,
Guinea).

Prof. Kovadik byl aktivnim Clenem vykonného vyboru
evropské zemédélské komise (ECA), organizace OSN pro
zemédélstvi a vyZivu FAO v Rimé. Dlouhodobg i v soudas-
nosti vykondvd funkci mezindrodniho koordindtora evrop-
ského vyzkumu aplikované genetiky slune¢nice pii FAO. Je
také ¢lenem komise pro genofond olejnin Mezindrodniho in-
stitutu pro genetické zdroje rostlin (IBPGR) v Rimé&. V roce
1993 byl zvolen fadnym ¢lenem Ukrajinské akademie zemé-
délskych véd a v roce 1995 také ¢lenem Gruzinské akademie
véd. Na modelu sluneénice realizoval v pribéhu vice nez
40 let teoreticky a aplikovany vyzkum spojeny s praktickou
realizaci. Vysledky jsou dnes vyuZzivany jak v tuzemsku, tak
i v zahraniCi. Své dlouholeté teoretické a praktické zkuSenos-
ti uplatiiuje prof. Kovacik i jako pfedseda ,.SdruZeni péstiteli
slunecnice™ pii Vyzkumném ustavu rostlinné vyroby v Pra-
ze-Ruzyni. Na tomto tdseku rozvinul a zaslouZil se o Gspéiné
velkoploiné péstovani slunecnice nejdfive na Slovensku
a pozdgji predevsim v podminkéch Ceské republiky.

Prof. A. Kovacik, DrSc., je vyhranénou védeckou osob-
nosti uznavanou jak doma, tak i v zahraniéi. Jeho tvirci ak-
tivita je stile na vysoké odborné a organizacni trovni. Pieje-
me proto naSemu jubilantovi, aby mu je§t¢ mnoho let vydrZel
jeho eldn a zapélenost pro tviiréi praci, pro jeho tolik milovanou
slunecnici, které zasveétil cely svij dosavadni Zivot. Piejeme mu,
aby mu naddle vydrZel jeho lidsky a piitelsky vztah k okoli, ve
kterém Zije.

Za viechny jeho spolupracovniky

Ing. Ivo Bares, DrSc.
OGS — VURV Praha-Ruzyné
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