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Breeding for Disease Resistance

Breeding for disease resistance in various crops has an increasing
importance. Significant rise of yields in field crops, especially in cereals,
has been achieved both by highly productive cultivars and high doses of
fertilizers. Breeding aiming primarily at high yields led to a limited gene-
tic diversity in most cultivars. This ogers favourable conditions for the
pathogen to spread on large areas. Higher doses of fertilizers, particularly
of mitrogen, are usually favourable for the disease development as well.

Breeding for disease resistance has been remarkably successful but
sometimes it also suffered failures in the past. It failed when the variabi-
lity of the pathogen was not taken into consideration. Various methods
of resistance breeding were elaborated that can diminish losses caused
by a sudden breakdown of resistance. Great attention is paid to the
quantitative aspects of resistance, described as horizontal, general or field
resistance. There is no doubt that the easy success of breeding for ver-
tical resistance (although temporary) often led to the underestimation
of horizontal resistance in developing resistant cultivars. On the other
hand the effectiveness of horizontal resistance under the conditions of
intensive farming and heavy disease pressure should not be overestimated.
Heterogeneity of points of view regarding this problem — aspects of epi-
demiology, genetics, mechanism of resistance etc. — contributes to a comp-
rehensive discussion but sometimes may lead to confusions.

Whatever theoretical conclusions will be obtained in future, breeding
for disease resistance will remain one of the important directions in plant
breeding. Application of pesticides can be limited by resistance breeding.
This is desirable particularly in crops used for direct human consumption.
The increasing trend to limit pollution of the biosphere and noxious re-
sidues of chemicals in the food also supports the importance of resistance
breeding.

In Czechoslovakia plant disease resistance is investigated in several
research institutes of the Ministries of Agriculture, and breeding for dise-
ase resistance is carried out in various plant breeding stations. Mechanism
of resistance to plant diseases, biochemistry and physiology of healthy
and diseased plants are studied in the laboratories of the Czechoslovak
and Slovak Academy of Sciences.

The objective of this separate issue of the journal Sbornik UVTIZ -
- Genetika a $lechténi is to present some recent results achieved in genetic
studies of resistance. In Czechoslovakia, increasing cropping area of wheat
and barley is an additional factor to the factors mentioned earlier support-
ing importance of resistant cultivars. The paper by Mrdz deals with
the sources of resistance to powdery mildew in wheat, a disease having
an increasing trend at presence. Wheat stem rust occurs periodically but
can decrease the yield by half in susceptible cultivars. Genes for stem
rust resistance in wheat are discussed in the report by Bartos. Resist-
ance to powdery mildew in barley often breaks down soon after the
release ofresistant cultivars. The paper by Briickner informs about
a dominant gene for medium resistance to powdery mildew in barley
conditioning resistance of the horizontal type. New high-yielding lines of
spring barley possessing resistance to powdery mildew, net glotch of
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barley and Rhynchosporium scald are described in the contribution by
Zeni§éeva and LekeS$. Report on the genetics of crown rust resist-
ance in two cultivars o{ oats is given by Sebesta. The paper by
Piovaréi and Masler deals with the genetics of resistance to corn
smut. Breeding for tolerance to virus disedses is illustrated in the contri-
butions by Petrdk and Rimsa in sugar-beet and by Hervert
and Kazda in cucumber. Resistance breeding in potatoes has an
old tradition. It is represented in this issue by the paper by Zadina
dedling with virus Y. Kidela with co-authors discusses in his study
the genetic background of resistance to Verticillium and bacterial wilt. The
contribution by Vanek and PospisSilovd presents information
on the resistance of grape-vine to powdery mildew.

One issue of Sbornik UVTIZ - Genetika a Slechténi cannot comprise
all recent results of the genetic research for plant disease resistance.
Papers on this topic are being published in Czech issues of this journal
and in Sbornik UVTIZ - Ochrana rostlin with English, Russian and Ger-
man summaries.

Ing. Pavel Bartos, CSc.
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POSTULATED GENES FOR STEM RUST RESISTANCE IN SOME
WHEAT CULTIVARS

P. BARTOS

BARTOS, P. (Institute of Genetics and Plant Breeding, Praha - Ruzyné): Postu-
lated Genes for Stem Rust Resistance in Some Wheat Cultivars. Sbor. UVTIZ -
- Genet a $lecht., 13, 1977 (1) : 3-7.

Wheat cultivars were classified into 12 groups according to their stem rust
reactions to 6 (4) races. The largest group resembled the reactions of Marquis-
-Sr 5. Several cultivars displayed additional resistance compared with Marquis-
-Sr 5. Some cultivars showed a reaction pattern similar to Marquis-Sr 10. Se-
veral cultivars resembled Marquis-Sr 6 by their reactions. One group in-
cluded cultivars with similar reactions to Etoile de Choisy. Another group
comprised cultivars displaying similar reactions like Mironovskaya 808. Two
groups included cultivars possessing the ,rye“ resistance derived from Salz-
miinder Bartweizen, Neuzucht or similar sources. One of these two groups
manifested the presence of an additional gene, probably Sr 5. Some cultivars
had a reaction pattern unlike any of the lines with single genes for resistance
or unlike cultivars with known resistance genes included in the trial.

wheat; stem rust; genes for resistance

Classical genetic analysis based on segregation in F2 and F3 progenies
and in back-crosses is rather time-consuming. Therefore, an estimation
based on the reaction pattern of the investigated cultivars to a collection
of physiologic races was often applied to obtain some information on the
genetic background of resistance useful in the breeding for resistance as
well as in additional genetic analysis of resistance (Browder, 1973;
Loegering et al, 1974).

MATERIAL AND METHOD

Cultivars from the World Wheat Assortment in the Institute of Genetics and
Plant Breeding, Praha - Ruzyné, were classified into groups according to their stem
rust reactions to races 14, 21, 34 and 214 in the year 1973 and races 14, 21, 34, 214,
1 and 56 in the year 1974. The plants were inoculated with rust at the first leaf
stage and kept in the greenhouse at 15—25°C. Rust reactions were classified accord-
ing to the infection types described by Stakman et al. (1962).

RESULTS

The cultivars were placed into 12 groups according to their reaction pattern
(Table I). Cultivars tested with only 4 races are designated with+.

1. The largest group of cultivars displayed reactions similar to those of the
line Marquis-Sr 5. The following cultivars were included in this group: Bizel, Dacia,
Dobrudza, Donetzkaya 61, Festival, Geber, Gelpa, Kharkovskaya 63, Chebros, Ylyi-
tchovka, Yubileynaya 50, Justin, Krasnodarskaya 33, Krasnodarskaya 46, Lutescens
39, Mojor, Panis, Provence 45-A-10/169/, Rembrandt, Zagadka, Aronde*, Atys*, Crys-
tal+, Odesskaya 51+.
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1. Infection types produced on 12 groups of wheat culfivars and on 4 wheat lines
with single substituted genes for resistance

Race
Cultivar or line
21 214 56 14 1 34
1. Yubileynaya 50 0 4 4 0 0; 3—4
2. Bartl 0 1-2+ 4 0 0 4
3. Bezostaya 1 0 3—-4 3—4 0 0 1+
4. Janus 3 3 51 51 3—-4 3+
5. Mironovskaya 808 2+ 4 2-3 1-2 2—-3 2
6. Etoile de Choisy 1 3— - L - il
7. Sava 0,1+ 4 4 4 3 ;1,3
8. Bocquian 0 2 s14+ BES 0 2
9. Luron 51 51 s1—2+4 51 s1—24 2-3
10. Siete Cerros 0 H H 0; H H
11. Benno 51 3 41 3 51 51
12. Kavkaz 0 - 51 0 H
Marquis-Sr 5 0 4 3—4 0; 3
Marquis-Sr 6 51 314 2 2+ s1—24 2—3
Marquis-Sr 10 3-4 3—4 31—2+4 51 4 3
Marquis-Sr 11 $ 3 2 51 51 H

2. Compared with the line Marquis-Sr 5, additional resistance to race 214 was
possessed by the cultivars Bartl, Victor 1, Samos and Robert+.

3. Compared with the line Marquis-Sr 5, additional resistance to race 34 was
found in the cultivars Bezostaya 1, Bezostaya rannaya, Bezostaya l-chemomutant,
Olt (Caracal 277), Fournit, Francest+, Levent, Lutescens 32, Nadezhnaya 45, Dnep-
rovskaya 521, Mironovskaya ulutchshennaya, Regulus.

4. Several cultivars — Hatri, Janus, Melchier, Breustedts Arin*, Cappelle Des-
prez+, Carola+, Cresus+, Sirius+, Tom pouce blanc+ — were comparable in their
reactions with the line Marquis-Sr 10.

5. The reactions of Mironovskaya 808 were not comparable with any isogenic

line tested. Similar reactions were displayed by Kharkovskaya 159 and Belotzerkov-
skaya 33.

6. Another grdup incomparable with any isogenic line tested included the cul-
tivars Etoile de Choisy+ and Lunat.
7. The cultivar Sava, originating from the cross Fortunato? X Redcoat, was

resistant to races 21 and 34 but susceptible to race 14 unlike any of the lines in
the experiment.

8. The French cultivars Bocquian and Quest Desprez are immune to races 21
and 1 and resistant to other races applied in the test.

9. The cultivars Luron, Goya, Heima and Monjovie differ from the preceding
French cultivars only by resistant instead of immune reactions to races 21 and 1.

10. A number of cultivars prevalently of Mexican origin displayed only resistant
reactions: Siete Cerros, Penjamo 62, Choti Lerma, Inia 66, Kalyan Sona, Tobari 66.

11. Reaction type; 1 to all races included in the test was characteristic for
a large group of cultivars: Benno, Cebeco 97, Clement, Mamut, Mildress, Mironov-
skaya 10, Saladin, Salzmiinde 14/44, Weique, Winnetou, Riebesel 1360/71, Lovrin 13+.
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12. The cultivars Aurora, Kavkaz, Lovrin 10, Lovrin 12, Orlando, Predgornaya 2,
Skorospelka 35 differed from the preceding group by immune reactions to races
avirulent to Sr 5 (21, 14, 1). Several cultivars — Bezostaya 2, Burgaz 2, Lovrin 13,
Feldkrone, Poleskaya 71 — showed on some plants reaction type 0 and on others ;1.

DISCUSSION

The largest group of cultivars was that displaying reactions typical
of gene Sr 5. A number of European wheat cultivars derive their resistance
from the cultivar Bezostaya 1. For instance the cultivar Krasnodarskaya
46 originates from the cross (Bezostaya 1 X Odesskaya 16) X Bezostaya 1,
the cultivars Zagadka 44, Nadezhnaya 45 and Kharkovskaya 68 originate
from the cross Bezostaya 1 X Mironovskaya 808, the cultivar Dneprov-
skaya 521 was developed from the cross (Ukrainka X Elymus) X Bezo-
staya 1. The cultivars Yubileynaya 50 and Ylyitchovka possess Bezostaya 4
as one of the parents. From Bezostaya 4 the cultivar Bezostaya 1 was
selected. Bezostaya 1 possesses at least two genes effective at the seedling
stage and other gene (s) effective at the adult stage (Barto§, 1975).
Consequently cultivars derived from Bezostaya 1 can possess a varying
number of genes for stem rust resistance.

It is of interest that the cultivar Mironovskaya ulutchshennaya desc-
ribed as a selection from Mironovskaya 808 resembles the cultivar Bezo-
staya 1 by the stem rust reactions. Only the reaction to race 56 is similar
to Mironovskaya 808. In Mironovskaya 808 one gene for stem rust resistan-
ce was identified (Barto3 et al., 1970; Smirnova et al, 1974).
However, our results do not confirm the conclusion by Smirnova et
al. (1974) that this gene is St 5.

Another source of gene Sr 5 and other genes was the cultivar That-
cher that was widely used in the European wheat breeding. Of the va-
rieties listed in this paper it is given in the parentage of Atys. Several
other cultivars possessing Sr 5 of this origin were described earlier (Bar-
tod et al., 1970).

The cultivars of group 4, prevalently West European spring wheats,
may possess the resistance of Marquis and Sr 10.

In the cultivar Etoile de Choisy two genes for stem rust resistance
were revealed, genes Sr 23 and SrEC. The cultivar Luna from Poland, which
displayed similar reactions, is derived from Etoile de Choisy. Also the
French cultivar Moisson is of similar origin and has similar reactions
(Bartod et al, 1970).

Cultivars in group 11 and 12 include many important East and West
European wheats. Their resistance is derived from rye (located on chro-
mosome 1B). Stem rust resistance is linked with leaf and yellow rust and
mildew resistance. However, races virulent to these genes were already
found in rusts as well as in mildew. Considerable losses were caused
by the breakdown of leaf rust resistance in the USSR (cultivars Aurora
and Kavkaz), yellow rust resistance in the Netherlands (cultivar Clement)
and mildew resistance in Czechoslovakia (cultivars Kavkaz and Aurora).

Grouping the cultivars according to their pattern of reactions to se-
veral races can offer valuable data. However, it cannot replace a genetic
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analysis. The cultivars in separate groups probably possess genes in
common, but tests with other races, especially races from other rust po-
pulations, would be expected to separate them into a larger number of
groups. Particularly the groups including cultivars resistant to all races
used in the trial may comprise various genotypes of effective genes unless
other data support the relationship of cultivars in the groups.
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BARTOS, P. (Ustav genetiky a $lechténi VUORV, Praha - Ruzyné): Geny podminujici
rezistenci ke tzi travni u nékterych kultivari psenice. Sbor. UVTIZ - Genet. a Slecht.,
13, 1977 (1) : 3-7.

Odrudy pSenice byly rozdéleny do 12 skupin podle jejich reakce k 6 (4) rasam rzi
travni. Nejvice odriid mélo reakce shodné s linii Marquis-Sr 5. Nékteré odrudy mély
ve srovnani s linii Marquis-Sr 5 dalsi rezistenci. Jiné odridy meély reakce podobné
linii Marquis-Sr 6. Jedna skupina odrud pripominala reakce linie Marquis-Sr 10,
jina odridu ’‘Etoile de Choisy’ a opét jina skupina odridu ‘Mironovska 808. Do dvou
skupin byly zafazeny odriidy majici ,Zitnou“ rezistenci odvozenou od odrudy ’‘Salz-
miinder Bartweizen’, ‘Neuzucht’ nebo podobnych zdroji. Jedna z téchto dvou skupin
méla dalsi gen rezistence, pravdépodobné Sr 5. Nékteré odrudy se lisily reakcemi
od viech testovanych linii s riznymi geny rezistence i odrid se znAmymi geny re-
zistence.

pSenice; rez travni; geny rezistence

BAPTOMLI, II. (Mucruryr reseruxu u cenexuuu HHUHUP, Ilpara- Pyamnme): lemst, ofycaomax-
BAOMHe yCTORYHBOCTE HEKOTOPHIX KyNLTHBAPOB IIICHNIL! X CTeGresoi pmasumie, Sbor, UVTIZ -
Genet. a Slecht., 13, 1977 (1) : 3-7.

Nmennunsie copra pasuemusn ma 12 rpymn Ha oCHOBe ux peakuum X 6 (4) pacaM crebaesoi
pxaBuunb. Bossurmuerso copros pearuposans momobHo summu Marquis-St 5, Ho Hexoropsie
M3 HHUx OfJalanu eme JPyroif ycToi4upocTso0. [IpyTHe COpTa pearwposajin TONOGHO JKHUW
Marquis-Sr 6. Onua rpynna copros HanmoMuHajna peaxuuu auHum Marquis-Sr 10, npyras —
obnanaionfue «PKAHOK» yCIOHYMBOCTHIO, BHIBENEHHOR M3 copra ‘Salzmiinder Bartweizen’,
copra ‘Heituyxt’ uau nomobHeix ucrounukos. OnHa ua atux 2 rpynu obJamana emje ONHAM
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TeHOM YCTOHYMBOCTH, TpaBmomonobHo S7 5. Hexoroprie copra oTaMuajnuCch 1O CBOMM peaKmuaM
OT BCEX TECTHPOBAHHEIX JHHMH C Pa3sHBIMH TeHAMH YCTOMYHBOCTH H OT COPTOB C H3BECTHHIME
IeHaMH YCTOMYHUBOCTH.

nueHuna; crebiepas PHKABYMHA; TeéHHl YCTOMIHBOCTH

BARTOS, P. (Institut fiir Genetik und Pflanzenziichtung, Praha - Ruzyné): Schwarz-
rostresistenz bedingende Gene bei einigen Weizenkultivaren. Sbor. UVTIZ - Genet.
a Slecht., 13, 1977 (1) : 3-7.

Die Weizensorten wurden nach der Reaktion auf 6 (4) Rassen von Schwarzrost in
12 Gruppen aufgeteilt. Die meisten Sorten erwiesen mit der Linie Marquis-St 5
tibereinstimmende Reaktionen. Einige Sorten zeigten eine weitere Resistenz im Ver-
gleich zur Linie Marquis-Sr 5. Andere Sorten wiesen mit der Linie Marquis-Sr 6
dhnliche Reaktionen auf. Eine Sortengruppe erinnerte an die Reaktionen der Linie
Marquis-S7 10, eine andere an die Sorte ‘Etoile de Choisy’ und noch eine andere
an die Sorte '‘Mironovskaja 808. In zwei Gruppen wurden die Sorten eingereiht,
deren ,Roggen“-Resistenz von der Sorte ’‘Salzmiinder Bartweizen’, ‘Neuzucht’ oder
dhnlichen Quellen abgeleitet wurde. Bei einer von diesen Gruppen wurde ein wei-
teres Gen der Resistenz, wahrscheinlich Sr 5, festgestellt. Einige Sorten unterschieden
sich in den Reaktionen von allen getesteten Linien mit verschiedenen Resistenzgenen,
sowie auch von den Sorten mit bekannten Genen der Resistenz.

Weizen; Schwarzrost; Gene der Resistenz

The Author’s Address:
Ing. Pavel Bartos, CSc., Ustav genetiky a Slechténi, 161 06 Praha - Ruzyné, CSSR
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REVIEW

TOPICAL GENETIC PROBLEMS IN PLANT BREEDING

Kovdacik, A. et al.: Aktudlni otdzky genetiky ve 3lechténi rostlin. 1977. Published
by State Agricultural Publishing House (SZN), Praha, Czechoslovakia. (In Czech).

The book deals with topical genetic problems closely related to plant breeding
and concerning breeding methods and breeding aims. Selection of the problems is
based on research tasks solved at the Department of Genetics, Institute of Genetics
and. Plant Breeding in Prague - Ruzyné. Therefore the book utilizes the latest ex-
perimental evidence and its theoretical parts are comparable with the present level
of world literature in this field.

The first chapter deals with crossing and heredity of properties and characters
as well as with biochemical methods. Its aim is to introduce the reader to the theory
and new knowledge in heterotic breeding, obtaining lines and selection of suitable
line pairs, crossing of selected lines and manifestation of hybrid vigour, as well as
to simultaneously briefly explain the basic genetic terms and laws governing here-
dity of qualitative and quantitative characters. It is also concerned with statistical
methods used in genetics and plant breeding. Examples from experimental work,
especially from the study of sunflower, are presented. The authors of the first
chapter are doc. ing. A. Kovaéik, DrSc. and ing. V. Skaloud.

The second chapter deals with male sterility and its utilization in hybrid breed-
ing. It is concerned with classification, incidence, phenotypical manifestation and he-
redity of male sterility and summarizes the evidence on male sterility induction
by means of chemical substances. The largest part of this chapter is devoted to uti-
lization of genetic male sterility, especially cytoplasmatic male sterility oriented to
CMS in wheat, for breeding purposes.

Attention is also focused on practical problems connected with the use of hybrid
wheat, seed production, and agronomical properties of hybrids. In the conclusion
of this chapter its authoress, ing. M. Apltauerova, CSc, assesses the perspec-
tives of hybrid wheat breeding.

The third chapter summarizes the knowledge of genetic resistance to diseases
in agricultural plants. It follows the development of resistance breeding in connection
with the development of general genetic evidence and presents a survey of resistance
breeding methods. It deals in detail with the variability of pathogen, genetic me-
chanisms conditioning it and genetic relations between the host plant and the patho-
gen. The chapter also summarizes theoretical knowledge of the hereditary basis of
resistance, resistant gene localization, factors influencing resistance manifestations
and genetic resistance sources. Practical examples given in this chapter, the author
of which is ing. P. Barto$§, CSc, refer in the first place to cereals.

The fourth chapter introduces the reader to the theory of mutations and their
significance for plant breeding. It deals with the distinet nature of mutations,
genome mutations, chromosomal aberrations and their induction by means of che-
momutagens. It evaluates the significance of chemomutagens and mutagenic effects
of ionizing radiation for plant breeding practices. It gives examples of utilizing mu-
tations in plant breeding. The authoress of this chapter, Dr. D. Tomaskova, CSc,
illustrates it in her own successful experimental material.

The objective of the book Topical Genetic Problems in Plant Breeding, written
by A. Kovacik et al, is to serve all those working in the plant breeding field.
Yet the general character of the book and chapters on disease resistance and on
mutations and mutation breeding may also be interesting for workers in the field
of plant protection. -

P. Bartos



THE INHERITANCE OF RESISTANCE TO POWDERY MILDEW
(ERYSIPHE GRAMINIS DC. F. SP. HORDEI MARCHAL)
IN THE ETHIOPIAN BARLEY AB. 1128

F. BRUCKNER

BRUCKNER, F. (Institute of Cereal Crops, KroméiiZ): The Inheritance of Re-
sistance to Powdery Mildew (Erysiphe graminis DC. f. sp. hordei Marchal) in
the Ethiopian Barley Ab. 1128. Sbor. UVTIZ - Genet. a Slecht.,, 13, 1977 (1) :
9-12.

The medium resistance of Ethiopian barley Ab. 1128 to powdery mildew is
conditioned by a dominant gene which is inherited independently of the Mla
locus. The moderate resistance to slight susceptibility to all known powdery
mildew races in glasshouse tests, good field resistance and long latent period
prove this resistance horizontal. The proposed designation of this gene is Mlab.
The possibility to use this gene in connection with individual genes of the Mla
locus is discussed.

powdery mildew of barley; horizontal resistance

Ethiopian barleys have been important sources of resistance to various
diseases. According to several infection types formed in these barleys
when inoculated with powdery mildew, as well as according to genetic
anal};lrses made up to now, more genes of resistance to this disease appear
in them.

The medium resistance of barley designated as Hordeum laevigatum,
which has often been used in breeding practice in Europe, is based on
a dominant gene (Briickner, 1968; Wiberg, 1974b). In other
Ethiopian barleys Unbegrannte Nackte (L au, 1962) and Ab. 6 (Briick-
ner, 1968).a monofactorially recessive form of inheritance was ascertai-
ned. Jorgensen (1971) found the identity of these genes with the
genes that arose by an induced mutation. :

MATERIAL AND METHOD

Ethiopian barley Ab. 1128 has a six-rowed, compact spike (var. parallelum
Korn.), is medium high and has a firm stem. Under field conditions it is infected
with powdery mildew only slightly in the form of necrotic blotches in a small
number, sometimes with a thin cover of mycelium. However, it is highly susceptible
to leaf rust of barley (Puccinia hordei Otth.). ] B

First Hoffmann and Nover (1959) drew attention to this barley as
a suitable initial material for breeding the mildew resistant barleys. That was re-
commended by them due to the results of tests for resistance to 11 powdery mildew
races. From these reactions the barley was evaluated as resistant to 7 races, as mo-
derately resistant to 4 races.

Brickner (1964) evaluated Ab. 1128 under the conditions of artificial illu-
mination on the basis of reactions to 10 powdery mildew races as moderately sus-
ceptible (type 3). Slootmaker (1970) reported the resistance of this barley to
a highly virulent race of Lyallpur 3645-C17.

When testing 11 powdery mildew races, both Nover and Lehmann (1972)
evaluated - Ab. 1128 as moderately resistant. At the same time they reported the
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resistance to stripe rust (Puccinia striiformis West). Wiberg (1974b) found a broad
scale of infection types when he inoculated this barley with 52 races. The reactions
to 9 races were assessed as resistant (R), 28 reactions were moderately resistant (r),
3 moderately susceptible (s) and 9 susceptible (S).

In our experiments as partners for crossing with Ab. 1128, the French Cler-
mont variety (var. hybernum Vib.) susceptible to powdery mildew and strain
X 246/72 (var. hybernum Vib.) with mildew resistance conditioned by the Milas
gene were used.

To ascertain the F2 segregation ratios, the Cs race virulent to the Mlas gene
and the Cis race avirulent to this gene were used. The tests were performed on
the seedlings in the glasshouse at temperatures ranging considerably from 12°C
to 25°C. The evaluation was made after the distinct symptoms of infection had
appeared on the control of Ab. 1128,

RESULTS AND DISCUSSION

While in the first crosses the expected segregation ratio was a little
above the significance limit, in the other crosses there was an absolute
coincidence between the expected and actual number of resistant and
susceptible seedlings (Table I).

I. The inheritance of resistance of the Ab. 1128 barley to powdery mildew (Ery-
siphe graminis DC, f. sp. hordei Marchal)

Infection Number of F, seedlings

ith infecti

CrossP, x P, |Race| TP°° i Ratio P

P, | P, | 0 |2-3| 4 |Total
Ab, 1128 x
% Clermont & -8t % 640 | 189 | 829 | 3:1 | 03-0.1
X 246/72 x
x Ab. 1128 G | & |2-3 831 | 277 | 1108 | 3:1 1
X 246/72 x
x Ab. 1128 Ce | 0 |2-3| 824 | 198 | 58 |1080(12:3:1|05-03
Ab. 1128 x
x X 246/72 Cs |2-3| 0 | 596 | 120 | 45| 770 |12:3:1| 0.5—0.3

The last reciprocal crosses have proved that the resistance in Ab. 1128
is conditioned by a dominant gene which is inherited independently of
the Mlas gene. The proposed designation of this gene is Mlag.

According to various infection types ascertained by different authors
especially by Wiberg (1974a) after the inoculation with distinct
powdery mildew races, it may be supposed that the resistance in Ab. 1128
is conditioned by several complementary genes. Nevertheless, our results
do not verify this assumption.

In our tests we observed that in Ab. 1128 the symptoms of infection
with powdery mildew occurred 3 to 4 days later than in susceptible
varieties. Due to a longer latent period in Ab. 1128 in contrast to suscep-
tible varieties, in some cases the evaluation may have been made pre-
maturely and thus the differences could have arisen.

According to our experience the manifestation of resistance in Ab. 1123
was also influenced by light conditions during the tests. With decreasing
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light intensity, the intensity of infection increased, especially on the basal
parts of leaves.

According to the reasons given above it does not seem probable that
Ab. 1128 would be susceptible to some powdery mildew races. It is true
that Wiberg (1974b) reports the susceptibility of Ab. 1128 to some
races, but he includes type 3 to this reaction too.

The assessments of the field resistance in E. B. D. N. (European
Barley Disease Nursery) made for several years in different European
countries also testify to the fact that up to now no race virulent to Ab. 1128
has occurred.

With regard to the type of resistance and the long latent period,
the resistance in Ab. 1128 to powdery mildew may be considered a ho-
rizontal resistance according to Van der Plank’s (1968) conception,
being exposed to a slight selection pressure towards the compatible
races.

The value of this resistance consists in a simple genetic background
and in the possibility of its combination with a vertica% resistance of any
allele in the Mla locus.

According to the experience obtained in the Cereal Research Institute
at Kroméfiz the tests were performed in such a way that F; families from
the crossing of Ab. 1128 with a variety possessing a gene in the Mla locus
were inocu?ated first with a race which was avirulent to this gene. The
families which remained highly resistant also after the symptoms on
Ab. 1128 had appeared, were inoculated for the second time with a viru-
lent race. The families which reacted by an infection type typical of
Ab. 1128 after the second inoculation, possessed the resistance genes from
both parents.
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BRUCKNER, F. (Vyzkumny ustav obilnarsky, Kroméiiz): Dédi¢nost odolnosti ethiop-
ského je¢mene Ab. 1128 proti padli travnimu (Erysiphe graminis DC. f. sp. hordei
Marchal). Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 9-12.

Stifedni rezistence ethiopského je¢mene Ab. 1128 proti padli je podminéna jednim
dominantnim genem, ktery se dédi nezavisle na genech Mla lokusu. Stfedni rezisten-
ce az stfedni nachylnost proti viem znamym rasam padli pfi sklenikovych testech,
dobra polni odolnost a dlouha latentni doba opravnuji povazovat tuto rezistenci za
rezistenci horizontalni. Navrhuje se oznaceni tohoto genu Mlab. Je diskutovana
moznost vyuZziti tohoto genu ve spojitosti s jednotlivymi geny Mla lokusu pii $§lech-
téni rezistentnich je¢ment.

padli na je¢meni; horizontalni rezistence

BPYKHEP, ®. (Hayuno-uccienosaTelbCKuii HHCTHTYT 3€pHOBOTO x03sitcTsa, Kpomepmx): Ha-
CleNyeMOCTs yCTOHuMBOCTH sduomckoro sameHs As. 1128 k myunucroit poce snaxos (Erysiphe
graminis DC. f. sp. hordei Marchal). Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) :
: 000-000.

Cpennas ycroitumsocts suonckoro sumens Ab. 1128 x Myunucroit poce 3nakoB 06ycioBieHa
1 nomumanTHEIM TeHOM, KOTOpPHIN Hacienmyercs HesaBuCHMO or renos Mla noxyca. Cpenmas ycroits
YHBOCTb — CPENHAs BOCIPHMMUYMBOCTL KO BCEM M3BECTHEIM pacaM pOC B TEIUIMYHBIX TECTax,
Xepowas I0JieBasg YCTOHUMBOCTL ¥ IUIMTENBHBIH JIATEHTHEI NEPHON TO3BOJAIOT OGOSHAYMTL BTy
YCTOHYMBOCTL Kak TOPM3OHTanbHylo. Ilpemnaraerca HassaTh Nauuniit ren Mlas. O6cyxnaercs
BOZMOKHOCTb MCHOJB3OBaHHs 3TOro TeHa B CBA3KM ¢ OTHensHuiMu reHamum Mla nokyca mpm ce-
JIEKITMOHMPOBAHMM yCTOHUMBBIX SUMeEHEH,

poca Ha AYMeHe; TOPH30HTaJIbHAas YCTOI':IEK'BOCTI:

BRUCKNER, F. (Forschungsinstitut fiir Getreidebau, Kromériz): Erblichkeit der Re-
sistenz dthiopischer Gerste Ab. 1128 gegen Getreidemehltau (Erysiphe graminis DC.
f. sp. hordei Marchal). Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 9-12.

Mittlere Resistenz &thiopischer Gerste Ab. 1128 gegen Getreidemehltau ist durch
ein dominantes Gen bedingt, das. unabhéingig von den Genen des Mla Lokus geerbt
wird. Mittlere Resistenz bis mittlere Anfilligkeit gegen alle bekannten Rassen des
Getreidemehltaus bei Gewdichshaustesten, gute Feldwiderstandsfdhigkeit und lange
Latenzperiode berechtigen die Authoren diese Resistenz fiir eine horizontale Resistenz
zu halten. Es wird vorgeschlagen dieses Gen als Mlab zu bezeichnen. Die Moglich-
keit, dieses ‘Gen in Verbindung mit einzelnen Genen des Mla Lokus bei der Ziich-
tung resistenter Gersten auszunutzen wird diskutiert.

Getreidemehltau auf Gerste; horizontale Resistenz

The Author’s Address:

Ing. FrantiSek Briickner, CSc., Vyzkumny ustav obilnarsky, 76741 Kromériz,
CSSR .
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NEW INTENSIVE SPRING BARLEY GENOTYPES WITH COMPLEX
RESISTANCE TO ERYSIPHE GRAMINIS D. C.

L. ZENISCEVA, J. LEKES

ZENISCEVA, L. — LEKES, J. (Cereal Research Institute, Kroméfiz): New In-
tensive Spring Barley Genotypes with Complex Resistance to Erysiphe graminis
D. C. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 13-21.

Spring barley lines of intensive type (KM 1192, KM 932, KM 1402), bred in the
Cereal Research Institute, Kromeéiiz are characterized by their high yielding
capacity, specific resistance to Erysiphe graminis and horizontal resistance to
Helminthosporium teres and Rhynchosporium secalis. They are highly signi-
ficantly different from varieties of standard type and from sources of resistan-
ce to Erysiphe graminis used as yet (Algerian, H. spontaneum nigrum, H. trans-
caspicum, Lyallpur H53 3645, etc.) in being short strawed and from the cultivars
derived from the Diamant variety in having greater stem firmness, namely in
the internode just below the ear. Stability of high yields in KM 1192 in indi-
vidual years and in different soil ecological conditions is due to high resistance
to lodging and complex resistance to all aggressive races of Erysiphe graminis,
occurring in this country and in Europe. Its high yielding stability is increased
in conditions as follows: high level of farming, higher doses of commercial
fertilizers (namely nitrogenous) and application of appropriate cultivation
methods.

spring barley; Erysiphe graminis D. C.; resistance

Genetically based yielding capacity of contemporary spring barley
varieties amounts to 8—9 t ha~!. Its materialization (actual yield) is in
a direct dependence on soil-climatic conditions, general level of agricul-
ture, application of complex varietal cultivation methods, etc. According
to FAO results (1973) yielding capacity of all crops is utilized on an
average up to 15—20 % throughout the World, in the most advanced
countries up to 30—40 %. In the Czechoslovak Socialist Republic (CSSR)
yield fluctuations of the recent spring barley varieties are mainly due to
the mass occurrence of fungal diseases, mainly powdery mildew, and to
premature lodging. Honecker (1936), James (1969) and Be-
nada (1973) estimate the yield reducing effect of Erysiphe graminis
of spring barley to be 25 %, 18 % and 15—25 %, respectively.

Nilsson~-Ehle (1911) and Biffen (1907) were the first to point out the
necessity of acceptable breeding for disease resistance. Vavilov (1936, 1964) was
the first to determine the laws of geographical localization of genes, conditioning
immunity to the most spread fungal diseases. From both centres of the greatest gene
variability of barley, defined by Vavilov, primitive, from breader’s point of view
not selected genetical sources of resistance to powdery mildew were determined.
The most significant resistance sources are as follows: Monte Cristo C. I. 1017,
Endeldow C. I. 755, Multan C. I. 3401 (India) and Chinese Black (China), Algerian
C. I. 1179, Modia C. I. 2483 (an ecological group from North Africa), forms from
Pakistan, namely those of Lyallpur 3645, Lyallpur 3647 and also one form of wild
barley, H. spontaneum (nigrum) var. transcaspicum, from which some have been
widely used in practical breeding as donors of mildew resistance. But overcoming
the negative influences, native to the mentioned sources, on yield and grain quality
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of hybrids requires the long-term and complex breeding methods and, therefore,
the immediate using of the mentioned material is very difficult. From that point
of view the cited genetical sources of resistance are of great importance: e. g. the
X-ray mutation gained in 1957 as a result of the irradiation of the dry seed of the
Slovensky 802-variety by Co®, 12 Kr (Lekes, 1971). The Rg Slovensky 802-mu-
tation (many-rowed form) is showing specific race resistance to powdery mildew,
having not been overcome as yet, and simultaneously very good yielding capacity,
earliness and good malting quality of grain (Table I).

MATERIAL AND METHOD

Breeding methods: The method of periodic and reciprocal
crossing was used in breeding new short-strawed high-yielding spring barley
varieties based on the old-Hanna genotype resistant to lodging and wide-
-spread fungal diseases. This method differs from the standard scheme
in comprising complete or partial diallel crossing in the first step in order
to gain forms having high combining ability. Hybridization of the parental
forms the selection of which was based on their general and specific combi-
ning was performed by the method of single or double crossing with parents
having important biological and commercial characteristics ditfering highly
significantly from one another.

In the determination of races the testing collection by Nover et
al. (1968) was used. ;

Sources of short-strawedness were used as follows: Denso (a spon-
taneous mutation from the Abed Rigal variety) and Rg Valticky (a semi-
-dwarfed X-ray mutation from the Valticky variety, gained by the irra-
diation of dry seeds by Co%, 12 Kr). The genealogical origin of the gained
forms, designated as KM 1192, KM 932 and KM 947 is shown in Figu-
res 1— 3. Biological peculiarities, yielding capacity and its stability in the

Starohanicky krajovy

Abed Kenia Abed Maya Opavsky Kneifl
Abed Rigel Slovensky #02 .
(spontaneous mutation) } (mutation induction by ®Co)
| Ry Slovensky 802
Denso (G-rows form) .
KM 1192

1. Genealogy of KM 1192

new breeding strains in different years and different soil-ecological condi-
tions in the CSSR assessed by means of convenient statistical methods.

By means of convenient crossing it was possible to obtain hybrid
lines of KM 1192, KM 932 and KM 1402 (spontaneous mutations from
semidwarfed lines of KM 947), having positive recombination of high
yielding components (high number of productive tillers and great caryop-
sis weight) and features ensuring yield stability, high resistance to lodging
and stem breaking in overmatured plants and complex resistance to
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I. World sources of genetical resistance to Erysiphe graminis D. C.

Races
Sources Country of origin
Ay | Do |AmGCy | EnGy| G5 | Gy [AmCyy| Cy | Cis |AmGCis
Hordeum spontaneum Afghanistan R S R R S S R R R S
Lyallpur 3645 India R R R R R R MR | R R S
Monte Cristo India R R R R R R R R R S
Arabian Arabia R R R S R R R R R R
Hord. Laevigatum Kenya MR MR|MR|  MR| MR| MR | MR | MR | MR | MR
Algerian C. 1. 1179 North Africa MR | R R R R R R R S R
Abyssinian 1102 Abyssinia MR | MR | MR | MR | MR | MR | MR | MR | MR | MR
Jerusalem Israel MR| MR MR| MR| MR | MR | MR | MR | MR | MR
Emir Netherlands R R R S R R R R R R
Amsel German Federal Republic R R S R R R MR | R R’ S
Rg Slovensky Czechoslovakia R R R R R R R R R R

R = resistant, MR = medium resistant, S = susceptible




Starohanicky krajovy Moravsky krajovy

Starnovsky Kneifl Valticky sladovnicky .B
Vallicky C Valticky
(mutation induction by $Co)
Vallitiy'\ Rg Valticky
KM 1050 Denso Rg Slovensky
"KM 1240
’ KM 932
2. Genealogy of KM 932
Starohanacky krajovy Starohanicky krajovy Starohandcky krajovy -
Valticky Slovensky 802
X ) i : Sy, S Valticky
(mutation induct (mutation induction by ®Co) i
i luc ion by ¥Co)_ l Lo, Y ) (mutalu_)phmduc“tion' by 8Co)
Rg Valticky Rg Slovensky 802
KM 545 Rg Valticky
(high grain weight)
EM 947

3. Genealogy of KM 947

Erysiphe graminis. Based on the evaluation of resistance degree in the
recent European varieties and new breeding strains to the most spread
races of powdery mildew it can be stated that all contemporary varie-
ties grown on greater acreage are being attacked by aggressive powdery
mildew races. From the Czechoslovak assortment of registered varieties
and new breeding strains being at present tested in state varietal tests
only above lines are showing complex resistance to all powdery mildew
races of A, D and C groups (Table II). From the characterization of
individual lodging resistance indices (Table III) it is seen that the lines
of KM 1192, KM 932 and namely KM 1402 are highly significantly diffe-
rent from standard varieties and from original sources of powdery mildew
resistance in having short stems and in comparison with the cultivars
derived from the Diamant variety they have a higher degree of stem firm-
ness, namely in the internode just below the ear (Zenijéeva, 1975;
Vorika, 1975).

The mentioned lines have great yielding capacity. In field experi-
ments carried out during three years in the Cereal Research Institute,
Kromériz, the KM 1192 line in comparison with original sources of
powdery mildew resistance, long-strawed Dvoran variety and intensive
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II. Reaction of some recent European varieties and of Czechoslovak: new breeding
strains to the infection with 10 selected European races of powdery mildew

Races
Variety Country
Ag Dy |AmGC;| EnC:| G Cy |AmCpp| Cy Cis [AmCae

Elgina German

Democratic

Republic R R MR | R R R S R R S
Galina German

Democratic

Republic R R MR | R R R S R R S
Trumph German

Democratic

Republic R+ R+ R+ R+ R+ R+ R+ Rt R+ S
Oriol German

Federal

Republic R R N S S S S S S S
Carstens German
Contra Federal .

Republic R R S S S S S S S S
Hages German
Hornisse Federal

Republic R R S R R R S S R S
Ortola German

Federal

Republic R R MR | R R R S S R S
Carina German

Federal

Republic R R R R S S R R R S
Multum German

Federal

Republic R R MR| MR| MR|{ MR | MR | MR | MR | MR
Aramir Netherlands | R R R S R R R R R R
Hassan Netherlands| R R R S R R R R R R
Mazurka Netherlands | R R MR | R R R S R R S
Belfor Netherlands | R R MR | R R R MR | R R S
Ofir Netherlands | R R R S R R R R R S
Paloma Netherlands| R R MR| MR| MR| MR | MR | MR | MR | MR
Pauline Netherlands| R R MR|  MR| MR | MR | MR | MR | MR | MR
Maris Mink | England R R R S R R R R R R
Maris Canon| England R R R R S S R R R S
Sultan England R R R S R R R R R R
Dauphine Belgium R S R R S S R R R S
Quantum
Plus Austria R R S S S S S S S S
Hellas Sweden S S S S S S S S S S
Kristina Sweden S S S S S S S S S S
Wing Sweden R R S R R R S S R S
Akka Sweden R R R R R R R R R S
Mona Sweden R R R R R R R R R S
Rupal Sweden R R R R R R R R R R
Abed Bomi | Denmark MR  MR| MR| MR| MR | MR | MR | MR | MR | MR
Abed Lofa | Denmark MR| MR\ MR| MR| MR | MR | MR | MR | MR | MR
Abed Mala | Denmark MR|  MR| MR| MR | MR'| MR | MR | MR | MR | MR
Siri Denmark S S S S S S S S S S .
Diamant Czecho- '

slovakia S S S S S S S S S S
Ametyst Czecho-

slovakia R S R R S S R R R S
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Pokradovani tabulky II.

Favorit Czecho-

slovakia R R S S S S S S S
HE 593 Czecho-

slovakia R R R R S S R R R
HE 607 Czecho-

slovakia R R R R R R R R R
KM 1192 Czecho-

slovakia R R R R R R R R R
KM 1402/74) Czecho-

slovakia R R R R R R R R R
KM 932 Czecho-

slovakia R R R R R R R R R

P BB B 7 7 7}

R = resistant, MR = medium resistant, S = susceptible, R+ = segregates a negligible quantity of
susceptible plants

III. Characterization of lodging resistance (Cereal Research Institute, Kroméfiz,
1972—1974)

Variey | Pmtheighe | SR, | Stepime | RS | Lodsing
(cm) (€9) (kg)
Ametyst 75.0 7.80 290.0 5.00 8
Dvoran 84.00++ 10.20++ 350.0+ 5.20 6
Lyallpur 86.0++ 10.17++ 315.2 3.53+ 4
Algerian 116.9++ 12.93++ 611.0++ 6.12 5
H. spontaneum nigrum 103.3++ 12.18++ 346.0 4.71 3
KM 1192 79.2+ 8.50 375.0+ 5.20 9
KM 932 76.1 7.90 295.0 6.70+ 7
KM 1402 68.0++ 7.00 388.0+ 4.50 9

+, ++ = significant at the 0.05 and 0.01 levels, respectively

short-strawed Ametyst variety yielded more grain by 3 t ha-?, 1.17 t ha~?
and 0.73 t ha~1, respectively. The high grain yield in KM 1192, KM 932
and KM 1402 is due to the high number of ears per m? to the higher
caryopsis weight in KM 1192 and KM 1402 in comparison with the va-
rieties studied.

From the physiological aspects the gained lines respond in the best
way to modern cereal breeding. They are able to produce maximum dry
matter weight from unit area, having a narrower grain: straw ratio
(Table 1V); they have more active dynamics of dry matter accumulation
in aboveground parts, namely after earing (Table V) and are outstan-
ding in intake and accumulation of mineral nutrients, namely those of N
and P (Table VI).
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IV. Characterization of yield components (Cereal Research

Institute, Kromér{Z,

1972—1974)
. , g Thousand Yield Ratio
Variety | Ears/m Grains/ear kernel weight | qha=! | kernel/straw
Ametyst 858 19.0 42.6 69.5 1:1.0
Dvoran 758++ 20.0 43.0 65.1+ 1:1.8+
Lyallpur 801 13.5++ 40.7 44,0t | 1:2.1++
Algerian 505++ 28.1++ 36.0++ 51.2++ 1:21++
H. spontaneum nigrum 720++ 15,2+ 40.0 43.8++ 1:28++
KM 1192 881 19.0 45.9+ 76.8+t+ 13 1.1
KM 932 1050++ 16.8+ 42,6 75.1++ 1:1.4
KM 1402 930+ 18.2 445 75.4++ 1:1.1
+, ++ = significant at the 0.05 and 0.01 levels, respectively
V. Rate of daily dry matter increase in mg/plant (Pot experiment)
Aboveground phytomass in g Rootsin g
& g N-fertilization
Naieses variants 3rd—athleaf | .o | 3rd—d4thleaf
stage g stage
N, 32.6 449 18.9
Ametyst N, 41.6 31.1 20.8
N, 43.5 67.9 18.2
N, 30.2 23.1 15.1
KM 1192 N, 51.1 63.0 20.9
Ng 45.8 723 12.6
N, 40.9 56.2} 20.2
Dvoran N, 28.2 51.3 12.3
N, 19.6 438 7.5

N, = low, N; = medium, N3 = high; N; = 0.14 g/pot in (NH,),S04 form

VI. Genotype differences of N and P uptake in mg/plant. Shooting (6th phase
according to Feekes) — Pot experiment, 1973—74

N P
Aboveground Aboveground
Genotype plant parts Roots plant parts Roots

X d X d X d X d
Ametyst 41.1 - 9.4 = 5.9 - 1.7 -
KM 1192 61.4 | +20.3++| 11.6 +2.2 9.0 +43.1+ 2.3 +0.6
KM 932 63.4 | +22.3++| 13.1 +3.7++ | 10.3 +4.4++ | 2.6 +0.9+
Dvoran 42.2 +1.1 8.1 +1.3 53 —0.6 14 —0.3

» T+ = Significant at the 0.05 and 0.01 levels, respectively
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ZENISCEVA, L. — LEKES, J. (Vyzkumny Ustav obilnaisky, Kroméiiz): Nové inten-
zivni genotypy jarniho je¢mene s komplexni rezistenci k Erysiphe graminis D. C.
Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 13-21.

Linie jarniho jeémene intenzivniho typu (KM 1192, KM 932, KM 1402), vytvoiené
ve Vyzkumném ustavu obilnarském v KromériZi, jsou charakterizovany vysokym
vynosovym potencialem, specifickou rasovou rezistenci k Erysiphe graminis a hori-
zontalni rezistenci k Helminthosporium teres a Rhynchosporium secalis. Od odrud
klasického typu a dosud pouZitych zdroji rezistence k Erysiphe (Algerian, H. spon-
taneum nigrum, Lyallpur HES 3645 apod.) se vysoce prukazné 1i§i kratkostébelnosti
a od odrud diamantové rady zvy$enou pevnosti stébla, zejména v internodiu pod
klasem. Stabilita vysokého vynosu KM 1192 v jednotlivych letech a rtiznych ptdné-
-ekologickych podminkach je podminéna vysokou odolnosti k poléhani a komplexni
rezistenci ke vSem dosud se vyskytujicim v CSSR a Evropé agresivhim rasam
Erysiphe graminis. Vynosova stabilita se u né&j zvySuje v podminkdch s vysokou
drovni hospodateni, pfi vy$sich davkach primyslovych hnojiv, zejména dusikatych
a pri dodrZeni péstebni technologie.

jarni je¢men; Erysiphe graminis D. C.; rezistence

3EHUILEBA, JI. — JIEKEII, A. (Hayuso-ucciexoBaTenbCKHit HMHCTUTYT B3€PHOBBIX KyJBTYp,
}(po‘Mt:p?Ku',x); Hon.ue. MHTEHCHBHblE TEHOTHIEI fAPOBOTO AYMEHA C KOMILIEKCHOM yCTOMTHBOCTHIO
x Erysiphe graminis D. C. Shor. UVTIZ - Genet. a S'echt., 13, 1977, (1) : 13-21.

JUtrun apoBoro sumens uHTeHcusHoro tuma (KM 1192, KM 932, KM 1402), cosnauusie 38 HUU
3ePHOBRIX KyJbTyp B KpOoMmepxuixe, XapaKTepUIyIOTCA BBICOKMM IOTEHI[HAIOM yPOXaiHOCTH,
crieHUUeCcKoii pacoBoif ycroifumsocTsio k ETYsiphe graminis u TOPDU30HTAJbHOM yCTOHYH-
rocteio k Helminthosporium teres u Rhynchosporium secalis. Onu BEICOKOIOCTOBEPHO
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OTJIHYAIOTCA OT COPTOB KJIACCHYECKOro THINA MCIaJO30BaHHBIX MCTOuHHKOB B ETYysiphe (Alge-
rian, H. spontaneum nigrum, Lyallpur HES 3645 u mnp.) a KOpOTKOCTeGeNBLHOCTBIO, 4 OT
cOpTOB TuNa [nMaMaHT — NOBLIEHHOH NPOYHOCTHI0 CTEBNA, OCOGEHHO B KOJOCOBOM MEKIOY3JIHH.
CrabunpHocTs BhiCOKOH ypokaiimoct KM 1192 B oTneisHble TONBI M B PAasSHEIX MOYBEHHO-3KOJIO-
THYECKHX YCJIOBHUAX OBYCJOBIEHa BHICOKOM YCTOMYUMBOCTBIO K IOJNETaHHIO M KOMIUIEKCHOH yCTO¥i-
urBOCTBI0O Ko cBeM Berpedaomums B8 YCCP u Espone arpeccsapiM pacam ETySiphe graminis.
CrabunbHOCTE ypOKas y Hee BO3DACTAET B YCJHOBHMAX HHTEHCUBHOIO 3€MJIENEHH:A, NPH MOBHIIEH-
HBEIX J03MPOBKAX MHHEPAJIBHEIX yHOGpeHuif, 0cOGeHHO a30THHIX, M COGJIONEHMM NPABHIBHON TeXHO-
JICTHHM BBIPALHBAHHA.

sposoit aumens; ETYsiphe graminis D.C.; ycroituusocTts

ZENISCEVA, L. — LEKES, J. (Forschungsinstitut fiir Getreidebau, Kromériz): Neue
intensive Genotypen der Sommergerste mit Komplexresistenz gegen Erysiphe gra-
minis D. C. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 13-21.

Die im Forschungsinstitut fiir Getreidebau in Kromériz entwickelten Linien der
Sommergerste intensiven Typs (KM 1192, KM 932, KM 1402) zeichnen sich durch
hohes Ertragsvermogen, spezifische Rassenresistenz gegen Erysiphe graminis und
horizontale Resistenz gegen Helminthosporium teres und Rhynchosporium secalis
aus. Von den Sorten klassischen Typs und von den bisher benutzten Quellen der
Resistenz gegen Erysiphe (Algerian, H. spontaneum nigrum, Lyallpur HES 3645 u. 4.)
unterscheiden sie sich signifikant durch Kurzhalmigkeit und von den Sorten der
Diamant-Reihe durch erhohte Halmfestigkeit, hauptsdchlich im Internodium unter
der Ahre. Die Stabilitit der hohen Ertrdge bei KM 1192 in einzelnen Jahren und
unter unterschiedlichen boden-okologischen Bedingungen scheint durch hohe Lager-
festigkeit und Komplexresistenz gegen alle bisher in der CSSR.und in Europa vor-
kommenden aggressiven Rassen von Erysiphe graminis bedingt zu sein. Ihre Er-
tragsstabilitit wird gesteigert unter Bedingungen mit hohem Wirtschaftsfiihrungs-
niveau, bei Einhaltung der Anbautechnologie und bei héheren Gaben der Kunst-
diinger, vor allem der Stickstoffdiingung.

Sommergerste; Erysiphe graminis D. C.; Resistenz
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SYMPTOMS AND INTENSITY OF GRAPEVINE POWDERY MILDEW
DISEASE (OIDIUM TUCKERI BERK.) IN RELATION TO GRAPEVINE
(VITIS VINIFERA L.) VARIETIES

G. VANEK, D. POSPISILOVA

VANEK, G. — POSPISILOVA, D. (Research Institute for Viticulture and Eno-
logy, Bratislava): Symptoms and Intensity of Grapevine Powdery Mildew Di-
sease (Oidium Tuckeri BERK.) in Relation to Grapevine (Vitis vinifera L.) Va-
rieties. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 23-30.

The effect of spontaneous powdery mildew infection in the world assortment
of grapevine cultivars was studied in 1975. Symptomatological differences of
the given varieties in disease symptoms were determined and classified into
four main groups. The differences in symptom expression and intensity of
infestation of foliage and grapevine bunches are given in the tables and fi-
gures. The degree of resistance of Vitis vinifera species varies not only within
the given varieties but among their clones as well. It can be said that inter-
species hybrids are, in general, more resistant, but not wholly resistant. This
paper contributes to the present knowledge of breeding work in creation of
new varieties. Moreover it gives a classification of grapevine varietal resistance
to powdery mildew in ecological conditions of the Small Carpathian vinegrow-
ing area of Czechoslovakia.

grapevine; varietal resistance; powdery mildew

Powdery mildew of grapevine is one of the most serious fungal
diseases in vineyards of Czechoslovakia. In favourable conditions and
when neglected, powdery mildew heavily attacks leaves and young shoots
and may cause the total loss of crops.

Infected small berries do not ripe, become cracked and hard. The infected fruits
are less valuable for wine production because wine made from them has a mouldy
taste. The fungus is able to survive during winter by means of persistent mycelium
which hibernates within buds or on young twigs. Moreover it can hibernate in
spore cases (perithecia) formed on various parts of the plants only under very
favourable climatic conditions. The first infection symptoms appear early in spring
and the mycelium grows from buds to young shoots and leaves. From the weft of
fungus hyphae errected branches (conidiophores) produce chains of spores in great
numbers which are the source of primary infection. Sometimes the primary infection
may come from ascospores inside of asci in perithecia. The fungus forms white
powdery patches being most conspicuous on leaves but infection also appears on
young shoots, flowers, and young fruit. From a small spot in a vineyard the epidemic
can arise and attack the whole vineyard area because the conidia are spread by
air currents. During summer the mycelium grows from the surface inside to the
buds for hibernation.

MATERIAL AND METHOD

. The conditions for infection and epidemic outbreak of this fungus in 1975 were
extremely favourable. The winter 1974/1975 with mild temperatures (no frosts below
—12°C) conditioned the early spring occurrence of this fungus. The long lasting
warm period without rains gave suitable developmental conditions for the fungus.
On the sites without a proper control of this disease, mostly in vineyards in bad

v
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conditions, overfertilized with nitrogen, the parasite appeared and developed in
masses and serious damages occurred. Under such conditions we studied the va-
rieties of the world assortment of grapevine in our Institute. The susceptibility to the
fungus Oidium tuckeri BERK. was determined approximately in 1000 cultivars. In
this paper, however, we analyze only those cultivars which are of commercial
importance for Czechoslovakia and some foreign varieties inclusive interspecies
hybrids. In two cultivars Ruland and Rizling of Rhine we also determined the

clonal susceptibility to powdery mildew.

With regard to the climatic conditions, and for the development of this fungus
the application of fungicides was to allow the infection in a limited way, up to the
stage of fruit formation. Since that stage no control measures had been carried out
and the infection became very severe. The parasite spread throughout the whole
experimental field and no fruit at all was gathered owing to the mildew. Conditions
for varietal susceptibility verification were ideal because the powdery mildew in-
fection pressure in the whole vineyard was equal.

Susceptibility of cultivars was determined in the period of fruit ripening. The
degree of the sensitivity of grape bunches and leaves was evaluated according to
a nine-point scale in which number 1 signified no infection and number 9 the
maximum infection. The objectivity of the evaluation was assured by the fact that
in each variety 10 plants were observed. Nevertheless some varieties in repeated
trials in various parts of this vineyard proved the same intensity of infection.

RESULTS

VARIETAL DIFFERENCES IN DISEASE SYMPTOMS

In the evaluation of varieties of the world assortment of grapevine
two things were apparent. The response of individual varietics to the
external parasite Oidium tuckeri BERK. varied in the symptomatic mani-
festation and in the intensity of extension and degree of damage on the
generative organs. ‘

The symptomatic manifestation (qualitative) differs within various
groups of cultivars. Mostly on the upper and lower surface of the leaves
little conspicuous, pale, greenyellow spots of 0.5-1.0 cm in diameter
appear, with a characteristic greasy shine. The whitish patches of myce-
lium with erected conidiophores giving a rise of conidia occur later. The
changes of the leaf shape are different according to the variety. We
observed four fundamental types of symptoms:

a) In the first type (cv. Negru moale) the infected leaves are inten-
sively curled namely in the vicinity of primary and secondary veins.
The younger leaves may be deformed, split and rolled in manifold di-
rections (Fig. 1-A).

b) The second symptomatic type of Oidium tuckeri infestation con-
sists of severe leaf rolling with margins towards the upper leaf part.
The rolled leaves are often closed and of pale colour in the visible leaf
part, mostly at varieties with felty lower leaf surface (Fig. 1-B).

c¢) The further type of symptoms is striking mainly on young leaves,
with margins rolling downwards. The leaves are conspicuously rough and
wrinkled along the primary and secondary veins (Fig. 1-C). These
symptoms resemble a physiological disorder of grapevine caused by boron
deficiency. However, the presence of mycelium with conidiophores and
conidia shows exactly the etiology of this disease.

d) In some varicties (e. g. Baccator, Steinschiller), the powdery mil-
dew fungus is evident on leaves primarily as orange lesions, later on
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1. Differences in symptomatic expression of powdery mildew on grapevine foliage
A — Negru moale;: B — Fota: C — Gamza varnenska; D — Baccator



as necrotic spots in the accumulated mycelium. The decayed necrotic
tissues dry and fall off, but the mycelium grows further into the livin
leaf tissues. As the effect of partial decay of the leaf blade striking le

deformation and curling appear. Habit of the leaves resembles the mite
infestation (Fig. 1-D).

Symptoms of powdery mildew on berries and grapevine bunches of
different cultivars are distinguished only by their intensity, or by a grea-
ter or smaller disposition of various cultivars to form protrusions on
berries. On cultivars or clones with a high degree of resistance, only
sporadic and local patches of mycelium were formed on berries, without
any practical effect on growth and ripening (Fig. 2-A). The other lower
degree of resistance observed on some cultivars, e. g. Keracuda (Fig. 2-B),
was manifested by an intensive growth of the mycelium covering almost
the whole berry surface. Nevertheless these berries grew further more
without any protrusions and the development was regular up to the phe-
nophase of ripening.

In cultivars with a substantially lower degree of resistance the abun-
dant mycelium growth suspended the epidermal tissue growth of berry
skin and the affected berries formed protrusions. Yet a part of berries
was not infested inspite of the high degree of devastation (e. g. cv. Gor-
dan, Fig. 2-C).

The great part of cultivars showed insignificant, that is to say mi-
nimum resistance to Oidium tuckeri characterized by high sensibility. The
growth of the mycelium was very rapid. The attacked berries became
cracked, dried off as a result of high turgor and ceased the epidermal
tissue growth (e. g. cv. Karma$at, Fig. 2-D). The berries were practi-
cally totaly destroyed and worthless.

THE VARIETAL RESPONSE TO POWDERY MILDEW INFECTION

The intensity of the cultivar susceptibility (qualitative) to the pow-
dery mildew infection shows remarkabFe differences even in the species
of Vitis vinifera. The degree of infection on fruit and foliage is not always
in accordance at the same variety. There are varieties, e. g. Muskat, Su-
sanna and Veritas, having very sensitive grapevine clusters and the fo-
liage is less affected, and vice versa, varieties with slightly infected
clusters and more infested foliage (Dunavski misket). However, the ma-
jority of cultivars manifest an almost equal degree of susceptibility of
grape clusters and foliage.

Considering the intensity of damage evaluated with degree 1 to
3 as low, we may classify as the most resistant to powdery mildew the
following cultivars of grapevine: Furmint, Neuburg, Semillon (for white
wine); Blue Burgund, and Early Blue Burgund (for red wines), and Qeen
of Vineyards (as table grapevine). The majority of European grapevines
possesses only very slight resistance to powdery mildew.

Within the cultivars Ruland and Rizling of Rhine we could demonst-
rate great differences in resistance among individual clones selected from
these cultivars. Varieties of grapevine propagated from their origin in
a vegetative way form populations among which several positive and ne-
gative biotypes occur. According to the quality and yield only plus-types
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are selected. Therefore it happens that among clones with a high quality,
in our case in Rizling of Rhine, clones less resistant to powdery mildew
are clones 237 Gm and 198 Gm. These two clones are far behind the po-
pulation of this variety, because the resistance was neglected during the
selection procedure. On the contrary, in the variety Ruland all studied
clones show a higher degree of resistance to powdery mildew as the normal
population of this variety.

Varieties obtained from the interspecies crossings, having a genotype
of resistance, demonstrate usually a higher degree of resistance to the
powdery mildew. However, in this case the varietal differences exist as
well as a result of the use of numerous parental varieties of these inter-
species hybrids transferring the resistance to a various degree.

DISCUSSION

The varietal resistance of grapevine to powdery mildew is in the
literature mentioned only sporagica ly. From 17 cultivars which we stu-
died simultaneously with Zirojevi¢ (1974) our results differ only
in the cultivars Blue Burgund and Cau3 Belyj. Zirojevic (1974)
considers these two varieties little resistant, but our results classify them
as resistant or medium resistant.

Vojtovi¢ et al. (1965) declare cultivars Kachet, Tagobi, Kidmi3
Rozovyj, and Kidmi§ Vatkana as very resistant according to the green-
house artificial infection. Our observations are similar only in the variety
Kidmi§ Vatkana, whereas we consider the other three resistant only.

In the last few years the problem of resistance has been concentra-
ted mainly on the active resistance more than on the mechanical resis-
tance based on structural barriers of various plant organs. In plants
chemical substances of fungicidal character, the so called phytoalexins,
were discovered; they are responsible for the plant resistance or immunity
(Ingham, 1972). In this sense Hadijev and Zotov (1972)
determine in grapevine varieties resistant to the fungus Plasmopara viti-
cola nine specific substances. Furthermore these authors claim that sen-
sitive or resistant varieties differ by a different content and proportion of
phenolic substances, tannin fractions, and by the intensity of antibiotic
substances production.

Breeding tendency and programme in the last few years have lead
to the so called complex resistance to a large scale of grapevine patho-
gens, e. g. downy mildew, powdery mildew, grey mould, phylloxera, but
even to the frost resistance (Fuchs and Ulrich, 1972; Verde-
revskij et al, 1972; 1972 and others). Only a medium degree of
resistance is required which prevents an occurrence of disastrous damages.
That is why these authors developed methodical systems of gradated
breeding in which the use of genetic sources of immunity and intraspe-
cies selection of resistant varities are included (Vojtovifovia, 1973;
Rosenberg, 1973; Verderevskij and Vojtovidovi, 1973).
More resistant interspecies hybrids and resistant species of the genus
Vitis are used as well. In view of genotypes as extraordinary sui-
table for fungal diseases resistance the fol{)owing species are consi-
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dered: Vitis rotundifolia, V. Romaneti, V. Wilsonae, V. aestivalis, V. Cham-
pinii, V. Rupestris, V. Longii, V. Riparia (Vojtovic, 1969). Among
the resistant types for Plasmopara viticola of inter- or intraspecies cross-
ings 24.2 % of seedlings manifest resistance to powdery mildew and grey
mould (Botrytis cinerea). By further gradated crossings with resistant
varieties the required aim is achieved.

This positive balance of grapevine resistance breeding aimed mainly
at fungal disease resistance is partly thrown into the shade by scienti-
fic results of Breider (1972), Breider and Wolf (1967),
who point out two fundamental and negative consequences of inter-
species crossings:

— a negative correlation between the quality of grapevine (the qua-
lity of wine as well) and the resistance.

— harmful effects of substances responsible for resistance (the so
called biostatics) on animal organism. The experiments with chicken and
guinea pigs proved that these substances in the pre- and post-natal stage
displaif themselves as plasma toxins causing the death of experimental
animals and having negative hereditary consequences.

The higher or lower varietal resistance of grapevine to fungal di-
seases, namely powdery mildew, has in the climatic conditions of Cze-
choslovakia decisive commercial importance. In our opinion the
breeding work in this direction is necessary. Nevertheless, the basic
requirements for resistant varieties, the high quality and harmlessness
on human organism, have to be respected. Moreover during the resistance
breeding based on interspecies crossings the research in biochemistry
and effects of biostatics has to be developed.

As one of the possible solutions of the serious problem we consider
a selection of more resistant varieties in the species Vitis vinifera or clo-
nes of the same variety as donors of resistance in crossings. Our classi-
fication of grapevine varietal susceptibility to powdery mildew may be
a contribution for proper selection of parental varieties for crossings.

We assume that the evaluation of a resistance grade to powdery mil-
dew of selected biotypes of a given cultivar added to the selection method
helps to create clonal populations commercially advantageous.

We thank for technical help to Irena Farka$ova.
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VANEK, G. — POSPISILOVA, D. (Vyskumny ustav vinohradnicky a vinarsky, Bra-
tislava): Symptomatologicky prejav a intenzita vyskytu huby Uncinula necator
(Schwein) Burr. vo vztahu k odréddm Vitis vinifera. Sbor. UVTIZ - Genet. a Slecht.,
13, 1977 (1) :23-30.

V r. 1975 sa na svetovom sortimente vini¢a sledoval tuéinok spontannej infekcie
mucénatky. Stanovili sa symptomatologické rozdiely na listoch odrdd, ktoré sa za-
radili do Styroch zakladnych skupin. Rozdiely v prejave priznakov a v intenzite
poskodenia listov i strapcov sa dokumentuju fotograficky a tabulkove. Stuperi odol-
nosti druhu Vitis vinifera je veImi variabilny nielen v radmeci odréd, ale aj ich klo-
nov. Vseobecne sa da konstatovaf, Ze medzidruhové hybridy si viac odolné, ale
nie rezistentné. Prica je prispevkom pre vyuZzitie poznatkov v S$lachtiteIskej praci
pri tvorbe novych odrdd, lebo podava Kklasifikaciu odolnosti odréd vini¢a proti mué-
natke v ekologickych podmienkach malokarpatskej vinohradnickej oblasti v CSSR.

vinié¢; odolnost proti muc¢natke; symptomatologické rozdiely

BAHEK, I'. — IIOCIIMIIMIIOBA, [I. (Hayuno-mccnenoBaTeNbCKHit HWHCTHTYT BHHOTDanapcTBa
¥ BuHONesHs, Bpatucnasa): CHMITOMaTOnOrudeckoe npomBreHHe H HHTEHCHBHOCTH PACHPOCTpa-
nenms rpuba Uncinule necator (Schrein) Burr. mo orHomenmio X copram Vitis vinifera.
Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 23-30.

B 1975 r. ma MHpOBOM COpPTHMeHTe BHHOrpala OTpeNeJfu NEHCTBHE CNOHTAHHOTO 3apaKeHHA
OMIMYyMOM, CHMNTOMATONOTHYECKHe Pa3NHYUA Ha JHCTBAX COPTOB, BKJIIOYEHHHIX B 4 OCHOBHEIE
Tpynnbl. Pajxswuns TPOABNEHMii NPHSHAKOB W WHTEHCUBHOCTH TOPaKEHUA JHCTHEB W KHCTeit
UOKyMeHTHpyloTca B $ororpaduax u Tabmmuax. Crenens ycroiiumsocrH sunma Vitis vinifera
BECEMa M3MEHYHBA He TOJBLKO B PaMKaxX COPTOB, HO M HMX KJIOHOB. B ofmeM mrore MOXHO CKa-
3aTh, 4TO MEXBUIOBEle THODMILI ycToHuMBee, HO He PE3UCTEHTHH. PaoTa ABJAETCA BKJIALOM
B UCNONB30BAHHWE MNaHHLIX B CeJIeKUMOHHON pabore npu o06pasoBaHUM HOBEIX BMIOB, B HeW
NPHBOIMTCA M KJIacCHPMKalMs yCTOHUMBOCTY BUHOTPAIHBIX COPTOB K MYYHHCTOH pOCe B 3KOJO-
THYECKHX YCJOBMAX MaJOKapnaTCKOi BHHOTpamapckoir obnacrm UCCP.

BHHOTpAll; YCTOHYHBOCTL K OMAMyMe; CHMITOMATOJOTHYECKHEe pPa3IMdus
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RESISTANCE OF A CUCUMBER MOSAIC VIRUS-TOLERANT
CUCUMBER LINE TO VIRUS WILT

V. HERVERT, V. KAZDA

HERVERT, V. — KAZDA, V. (Institute of Experimental Botany of the Czecho-
slovak Academy of Sciences, Praha): Resistance of a Cucumber Mosaic Virus-
-Tolerant Cucumber Line to Virus Wilt. Sbor. UVTIZ - Genet. a Slecht., 13, 1977
(1) : 31-36. :

The influence of cucumber mosaic virus (CMV) in a tolerant line and suscep-
tible cucumber cultivar on the course of infection during the incubation pe-
riod and at temperatures lower than 20°C was studied. Wilting occurred only
in 1.69, of infected plants of the tolerant Line 140- while it amounted to
33.39, of plants of the susceptible cultivar Nejlep$i ze vSech. Results showed
that the tolerance of the Line 140 to CMV manifested itself by the resistance
to virus wilt even under the conditions of increased intensity of wilting in the
susceptible cultivar which often resulted in the dying-out of the whole plant.

cucumber mosaic virus; virus wilt; cucumber; resistance

Wilting frequently occurs in cucumbers cultivated both in glasshouse
and under field conditions and is often followed by dying out of the
crop. The cause can be of a non-parasitic or pathogenic origin. Virus
wilt in cucumbers infected by cucumber mosaic virus (CMV) is often
demonstrated as one of the symptoms which are neither usual nor fre-
quent in virus infections of plants. Tjallingii (1952) proved that
cucumbers inoculated by CMV wilted and died out when the tempera-
ture during the incubation period fell below 20 °C.

Schmelzer and Naumann (1966) assert that virus wilt in field cucum-
bers is often disregarded. In 1962 and 1965 disastrous dying out of the plants occur-
red in the GDR after virus infection and coincidental fall of the temperature. Her -
vert and Kazda (1975) show that the course of virus wilting which results in
the dying out of plants is more complicated. They assume co-action of other factors,
namely those of soil. Interaction between CMV and soil pathogens was proved by
other authors (Nitzany, 1966; Nitzany et al, 1973).

Resistance of cucumber cultivars to CMV has also a considerable influence
on the course and intensity of virus wilting (Havranek et al, 1970/71). The re-
sults described here follow those observations. The authors investigated the course
of virus infection at temperatures below 20°C in a susceptible cultivar and CMV-
-tolerant line. The cultivation of plants in different media was to prove that the
resistance to virus wilt did not change under such conditions when the plants of
susceptible cultivars died out after wilting.

MATERIAL AND METHOD

Our experiments were carried out with cucumber (Cucumis sativus L.), culti-
var Nejlepsi ze viech and Line 140 VUZ.

According to our experience, cv. Nejlepsi ze vsech is one of the cultivars sus-
ceptible to CMV infection. The disease is manifested by leaf spots, mosaic symptoms
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and stunted growth. The seed was supplied by Sempra, Praha. The Nejlepsi
ze vSech cultivar belongs to glasshouse cucumbers that have been grown in this
country for many years. Mikes§ (1942) mentions it as Weigelt's cv. Nejlepsi ze
vSech, which came from the crossing of the English cultivars Tottenham Prolific
and Telegraph Improved. Its initial growth is rather slow and it has relatively large
leaves; it does not belong to the earliest varieties.

Line 140 VUZ is CMV tolerant. The seeds were obtained for our experimental
purposes from ing. Havranek, CSec., from Vegetable Research Institute, Olomouc.
The data concerning the origin of this line are given with his permission as follows:
Line 140 VUZ (“L 140¢) has been selected from the slicing-cucumber cultivar Jet
of American origin (seeds from Asgrow Seed Co., USA). The description of this
cultivar indicates that it is resistant to virus mosaic (without mentioning the type
of the virus). , L. 140“ was derived from the tested plants which reacted with the
weakest symptoms (down to none) of infection by A-strain of CMV.

Cucumber mosaic virus (CMV): for the purpose of inoculation the Ke-strain
isolated from cucumbers by dr. Brc¢ak, D. Sc., was used. The properties of the
isolate are described in our previous paper (Kazda et al, 1975). According to
Havranek (1971) it belongs to the D-group of CMV strains.

The plants were grown in plastic pots 6 cm in diameter, in non-sterilized com-
post soil, in compost soil that was steam-sterilized, and hydroponically in perlite.
Each variant comprised at least 20 plants. For perlite hydroponics a nutrient so-
lution was prepared from Herbapon (19, water solution) and changed once a week.
The decrease of the solution was filled up with water.

The seedlings were inoculated mechanically on the 7th to 10th day following
planting after having been dusted with carborundum powder. Distilled water instead

of virus inoculum was applied to control plants.

The experiments were carried out in a glasshouse during spring months; tem-
perature was controlled by additional electric heating. However, we were unable
to prevent overheating above 20°C due to intensive sunshine. Average daily tempe-
ratures were calculated from thermographic data (in two-hour intervals); similarly
the minimum and maximum temperatures.

RESULTS

The proportion of wilting plants in L 140 was very low. Only 1.6 %
out of 120 inoculated seedlings, cultivated in the above mentioned media
and inoculated on one or both cotyledons, showed wilting. However, in
the case of the susceptible Nejlepsi ze viech cultivar the wilting occurred
in 33.3 % of individuals.

The experiments were repeated three times without considerable diffe-
rences. Results of one experiment are given in Table I; the data represent
the symptom expression 14 days after inoculation; no further changes took
place. The average temperature for the whole period was 17.7° and the
averages of the maximum and of the minimum daily temperatures were
24.8 °C and 14.7 °C, respectively.

The first symptoms of wilting were observed on the 9th day after
inoculation; they became evident by the loss of cotyledon turgor (slacke-
ning) of several plants of the cv. Nejlepsi ze viech (Fig. 1). The described
symptoms appeared in other plants during the next three days. Wilting
resulted in necrotization of cotyledons, partial in some cases (Fig. 2),
total in others (Fig. 3, the plant on the right). Inoculated cotyledons
of other seedlings reacted by coiling, as shown in Fig. 4. In the tolerant
L 140 inhibition of growth took place in several inoculated cotyledons
(Fig. 5). Their wilting was quite exceptional (see the table).
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I. The influence of CMV Ke-strain infection on cucumber seedlings cultivated at
temperatures below 20°C. Evaluation of observations two weeks after inoculation

Inoculation on Inoculation on
1 cotyledon both cotyledons
wilting il wilting 3
Medium Cultivar w;rtlzd w;l;%d
necro- | .. died |necro-| .. died
ti_za- d(x;;ci out- | tiza- d:::g out -
tion (%) total | tion (%) total
(%) 1 (%) | (%) 7 (%)
Non-steriliz- Nejlepsi ze viech 25 20 45 25 15 40
ed soil .
L 140 0 0 0 0 0 0
Stfirilized Nejlepsi ze viech 30 0 30 40 0 40
soi
L 140 0 0 0 0 0 0
Hydroponics Nejlepsi ze viech 20 0 20 25 0 25
-perlite
L 140 10 0 10 0 0 0

1. Wilting as a result of the loss of tur- 2. Mild necrotization of an inoculated
gor of inoculated cotyledons (cv. Nejlep- cotyledon as a result of progressing
31 ze vSech) wilt (cv. Nejlepsi ze vsech)

Infection of cv. Nejlepsi ze viech seedlings was determined from the
coiling of the cotyledons, from mosaic symptoms on the first true leaves
and from growth retardation. The inhibition of growth is evident from
a comparison of the length of the midrib of the first true leaf; in infected
plants (cultivated in soil) the average length was 16 mm while in healthy
plants it was 42 mm.
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3. Total necrotization of
cotyledons after CMV
inoculation (the plant on
the right). Interaction
with an unidentified
soil pathogen in the
other plant (left). Both
plants of the cv. Nejlep-
5i ze vSech were culti-
vated in non-sterilized
soil

4. Coiling cotyledons af-
ter inoculation by CMV
— left; the healthy
plant — right

5. Inhibition of growth of one CMV-in-
fected cotyledon (L 140)




Plants of L 140 showed no visual symptoms of virus infection; the
seedlings were of the same growth as those in the control group. The
presence of the virus was confirmed by back transmission to healthy cu-
cumber seedlings. Relative infectivity of the sap from the plants of L 140
and the Nejlepsi ze vsech cultivar was compared also on leaves of the
tobacco Nicotiana tabacum cultivar Java by the half-leaf assay method.
The inocula were prepared from groups of 5 plants of each compared variant.
On the average (of all 20 tests) the number of lesions caused by the
infectious sap from plants of the tolerant line was half as compared with
the susceptible cultivar.

DISCUSSION

Considerable differences in cultivar resistance were pointed out by
Havrdnek et al. (1970/71). Different tendency to virus wilting of
intolerant cultivars is called ,mortality percentage”“. The data given in this
paper were obtained in an experiment during a relatively cold period in
June at glasshouse temperatures between 15 and 21 °C.

Our aim was to investigate the virus wilt resistance of the recently
developed L 140. We studied the course of infection in inoculated plants

rown also in non-sterilized soil in which — as it becomes evident even
rom our experiments — strong necrotization and dying out of plants takes
place in the susceptible cultivar.

Co-action of soil factor was shown either by strong wilting and necro-
tization of cotyledons or by interaction with unidentified soil pathogens
(Fig. 3, the plant on the left); fungous infection was found on the base
of the hypocotyl or on the roots of plants whose growth was strongly
inhibited.

Results of our experiments show that L 140, which is CMV-tolerant
and resistant to virus wilt, retains this property even under the described
conditions. This fact is very important for practical application. The soil
for the cultivating of cucumbers is hardly ever sterilized even for glass-
house production. It is possible to assume that intentional breeding of
cucumber for resistance is one of the correct ways how to prevent effecti-
vely and to avoid considerable economic losses.

We are grateful to Ing. Havranek, CSc, for the supply of the seed mate-
rial and for the description of the Line 140.
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HERVERT, V. — KAZDA, V. (Ustav experimentdlni botaniky CSAV, Praha) : Linie
okurky tolerantni k wviru mozaiky okurky a rezistentni k virovému wvadnuti. Sbor.
UVTIZ - Genet. a Slecht., 13, 1977 (1) : 31-36.

Byl sledovan vliv viru mozaiky okurky (CMV) u tolerantni linie a vnimavého kulti-
varu okurky na prubéh infekce béhem inkubaéni doby pri teplotach pod 20°C. U to-
lerantni Linie 140 do$lo k vadnuti pouze u 1,69/, infikovanych rostlin, u vnimavého
kultivaru Nejlepsi ze vsech u 33,39, infikovanych rostlin. Vysledky pokusu ukizaly,
7e tolerantni Linie 140 k CMV se projevuje odolnosti k virovému vadnuti i za pod-

minek, kdy intenzita symptomt u vnimavého kultivaru stoupa a konéi ¢asto odumie-
nim rostliny.

virus mozaiky okurky; virové vadnuti; okurky; rezistence

TEPBEPT, B. — KA3IA, B. (Mucruryr skcnepuMerTanbHoit Goranuku UCAH, Ilpara). Jlaums
orypna TONEpaHTHAs K BHPYCy MO3aMKH Orypma H YCTOMYHBas K BHDPYCHOMy yBamauuio, Sbor.
UVTIZ - Genet. a Slecht., 13, 1977 (1) : 31-36.

Hccnenosanocs Bauanue Bupyca Mosamku orypma (CMV) y TonepaHTHON JMHEM ¥ npexpacno-
JIOKEHHOrO KyJIbTHBapa Orypua Ha xon HHPeKI My B MHKyOAIlMOHHEIX TEpHOL TIPH TeMIepaTrype
ke 20VYC, ¥V ronepantHoro xyabrmBapa Jlumumu 140 ma6monmanocs yssamande jums y 1,6 9
3apa’kKeHHBIX DAaCTeHHif, y 4yBCTBHTeJbHOTO KyiabTHBapa Haunywmuit ms scex y 33,39, sapa-
KEHHBIX pacTeHHi. Pe3aysnpraTei MCHObITaHMIT IOKAasajM, 4TO TOJEPAHTHHI KyiasTusap JIMHEE
140 CMV mnposiBnser yCTONYMBOCTh, K BMPYCHOMY yBANAHHMIO M IPH YCJOBHH, YTO HHTEHCHBHOCTDH

CHMITOMOB y TPpEIpPacIOOKeHHOro KyJbTHBapa INOBBIIAETCS H YacTO 3aKaHIMBaeTci THbensio
pacTeHHs.

BUPYC MO3aMKH OTyplia; BHPYCHOe yBsdaHHe; Orypell; yCTOHIHBOCTH

HERVERT, V. — KAZDA, V. (Institut fir experimentelle Botanik der Tschechoslo-
wakischen Akademie der Wissenschaften, Praha): Eine zum Virus der Gurkenmosaik
tolerante und gegen Viruswelke resistente Gurkenlinie. Sbor. UVTIZ-Genet. a Slecht.,
13, 1977 (1) : 31-36.

Bei einer toleranten Linie und einem empfindlichen Gurkenkultivar wurde der Eim-
fluB des Grukenmosaikvirus (GMV) auf den Verlauf der Infektion widhrend der
Inkubationszeit bei Temperaturen unter 20 °C untersucht. Bei dem tolerant cv. Linie
140 erfolgte Welke nur bei 1,69, der infizierten Pflanzen, bei dem empfindlichen
Kultivar Nejlepéi ze vSech bei 33,3 9, der infizierten Pflanzen. Die Versuchsergebnisse
zeigten, daBl der zu CMV tolerante cv. Linie 140 eine Resistenz gegen Viruswelke
aufweist und zwar auch unter solchen Bedingungen, wenn bei dem empfindlichen

Kultivar die Intensitdt der Symptome ansteigt und oft mit dem Absterben der
Pflanze endet.

Gurkenmosaikvirus; Viruswelke; Gurke; Resistenz
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" EXPRESSION OF HIGHER RESISTANCE IN LUCERNE
TO VERTICILLIUM ALBO-ATRUM IN DEPENDENCE
ON THE RESISTANCE TO CORYNEBACTERIUM INSIDIOSUM

V. KUDELA, J. ROD, B. NEDBALKOVA, O. MALIK

KUDELA, V. — ROD, J. — NEDBALKOVA, B. — MALIK, O. (Institute of Plant
Protection, Praha - Ruzyné; Research Station of Fodder-Crop Growing, Troubsko
u Brna; Plant Breeding Station, Zeleice u Brna): Expression of Higher Resis-
tance in Lucerne to Verticillium albo-atrum in Dependence on the Resistance
to Corynebacterium insidiosum. Sbor. UVTIZ - Genet. a S§lecht., 13, 1977 (1) :
37-44.

Generative progenies of clones with a known degree of resistance were tested
for resistance to the two pathogens of vascular wilt. A free combinability of
resistance to both pathogens has been proved with the exception of a certain
dependence of resistance to Verticillium albo-atrum on resistance to Coryne-
bacterium insidiosum. It is possible to select progenies resistant to Verticillium
wilt and susceptible to bacterial wilt, but resistance to Verticillium albo-atrum
rises with concurrent resistance to Corynebacterium insidiosum.

lucerne; resistance; combinability of resistance; Verticillium albo-atrum; Coryne-
bacterium insidiosum

Breeding for resistance to bacterial and Verticillium wilt in lucerne
is becoming one of the main tasks in breeding schemes. Its success will
obviously gepend on its ability to combine resistance to both pathogens,
and on their specific or nonspecific character.

A free combinability and consequently also a different genetical basis
of resistance to both pathogens has been proved (Ktdela, Malik,
1974). This may be, to a great extent, modified by the specificity of their
realization, with definite consequences for the choice of suitable breeding
strategy. The results of this study present a contribution to the question
formulated in this way.

MATERIAL AND METHOD

To solve the given task we used 12 mother plants with a known degree of re-
sistance to both pathogens. They were three mother plants resistant to both patho-
gens (No. 333, 345, 340), three resistant to bacterial and susceptible to Verticillium
wilt (No. 343, 321, 337), three susceptible to bacterial and resistant to Verticillium
wilt (No. 468, 429, 367) and finally three susceptible to both pathogens (No. 373, 443,
445). Their specification to the given groups is based on the results of testing plants
which were obtained from stem cuttings of individual mother plants (Kudela,
Malik, 1974). Under the conditions of free pollination in the nursery, including
160 clones, we got generative progenies and tested them for resistance to both
pathogens.

We inoculated the plants, which were raised in wooden boxes with soil, at the
age of 10 weeks by dipping the shortened roots in a suspension of either Coryne-
bacterium insidiosum (McCulloch) Jensen cells or Verticillium albo-atrum Reinke
et Berthold conidia. The detailed technique of inoculation is described in a previous
paper of Ktidela and Rezad¢ (1972).
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We planted the inoculated and control plants in field plots. Four months after
inoculation we dug up all plants and evaluated the degree of resistance. The number
of individuals in the two groups fluctuated from 48 to 60, so that the resultant data
are comparable. We evaluated the resistance by means of a 7 point scale (0,...,6)
by Kudela (1970). With regard to the low frequencies of extreme values we sum-
marized them in a 5 point scale and after conversion into relative numbers we ex-
pressed graphically the distribution of individuals in the progenies of individual
clones and groups of infection (Fig. 1). Then we expressed the resistance of progenies
by means of a coefficient of resistance (k), respecting the representation of indivi-
duals in individual categories. This coefficient was defined by the equation

k=Q.i+2.f24+... +5.75)/Fi
where: 1,...,5 are the point values (weights) of individual degrees of resistance,

i
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fi the corresponding frequencies of individuals in progenies. With a decrease in
resistance the value of the coefficient increases from 1 to 5. '
We used the attack of Corynebacterium insidiosum (C) and Verticillium albo-
-atrum (V) on progenies for the following comparisons:
A) We compared the attack on progenies of the same clone by C and V (Tab. I).
B) We compared the attack on individual progenies of all clones by C, similarly
by V (Tab. II).
C) We compared the attack by C and V on all possible pairs of clones (Tab. III).
In all cases given above we started from the distribution of individuals into
classes according to resistance, in the framework of individual progenies, and we

tested the coincidence of their distribution by the x2-test.
b) s b oGy

468 ’ 429 367

* +

wia
S

w
<}

1.a-b Distribution of individuals in the progenies of individual clones: resistant to
Corynebacterium and Verticillium (%), resistant to Corynebacterium and suscep-
tible to Verticillium (9% —), susceptible to Corynebacterium and resistant to Verti-
cillium (— %), and susceptible to both pathogens
Progeny after infection by Corynebacterium =I

Progeny after infection by Verticillium 11|
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1. Comparison of the degrees of attack by Corynebacterium and Verticillium between
seed progenies of the same clone

Resistant Coefficient Test of the distribution agreement of progenies
Clone

clv| e | v | = |Bmssl -
333 + + 1.645 1.886 2.077 2 0.500 < P < 0.250
345 + + 2.018 2.236 3.142 2 0.250 < P < 0.100
340 + + 1.428 2.083 13.859 2 P < 0.005
343 + - 1.615 3.328 45.887 2 P < 0.005
321 + - 2.150 2.915 14.015 3 P < 0.005
337 + o 1.383 2.700 31.462 2 P < 0.005
468 - + 2.620 2.460 3.979 2 0.250 < P < 0.100
429 = + 2.816 2.500 15.749 3 P < 0.005
367 — =+ 3.818 2.333 40.683 4 P < 0.005
373 = - 3.290 2.254 22.477 2 P < 0.005
443 — — 3.875 2.683 69.280 3 P < 0.005
445 — — 3.693 3.229 30.531 2 P < 0.005

II. Comparison of the degrees of attack by Corynebacterium and Verticillium among
seed progenies of all clones

Test of distribution agreement
Progenies after
infection by P Degrees of P
2 freedom
Corynebacterium 274.277 11 P < 0.005
Verticillium 92.860 11 P < 0.005
RESULTS

When comparing the reaction of progenies to the infection by both
pathogens (Fig. 1), it is evident that in the progenies of resistant clones
resistant individuals predominated (clones No. 333, 345, 340 for C and V,
clones No. 343, 321, 337 for C, clones No. 468, 429, 367 for V). The
values of the resistance coefficient in Tab. I confirm this as well. It must
be stressed that the distribution of resistance degrees in the progenies
as well as the finally formed expression are conclusively higher in C than
in V. This is evident in the progenies resistant to both pathogens, above
all in the progenies of clones resistant to either of them.

The differences between the attacks on progenies regardless of origin,
after infection with both pathogens, are proved by the results in Tab. II.
They are due to the character of the mother plant and also to the herita-
bility of resistance to the corresponding pathogen. That is why we compared
the progenies of each clone with each other for both pathogens (Tab.III).
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III. Pair comparison of the progenies of all clones. A survey on the number of
progenies with significantly and nonsignificantly different distribution of individuals
after the infection by Corynebacterium (C) and Verticillium (V)

Definition of s g e
compned s S g silpimly
Row Resistance Corynebacterium Verticillium
cC Vv cC Vv Nonsignif. Signif. Nonsignif. Signif.
1 + + | + + 2 1 3 -
2 | & & | % = 5 4 1 8
3 + + o = 9 6 3
4 + + | - - - 9 3 6
5 + - | + - 1 2 3 o
6 | + — | - + 1 8 1 8
7 R = 9 1 8
8 w g | = P 1 2 3 -
9 —- | = = 2 7 7 2
10 = = | B e 2 1 2 1

On the basis of the results summarized in this way it is possible to
state that the mother plants resistant to C gave progenies highly resistant
to bacterial wilt. The distribution is explicitly one-sided (clones 333, 345,
340, 343, 337, with a minor deviation in clone 321). The degree of resistance
of the mother plants to Verticillium wilt and of their progenies had
obviously no influence on resistance to C. If we consider the situation
from the point of view of resistance to V, we find a slightly different
picture. The entirely one-sided character of distribution in the direction
of resistance to V is found only in the progeny of clone 333, and some-
times in 345 and 340. A shift toward susceptibility is above all striking
with clones 468, 4290 and 367, defined as resistant to V, but susceptible
to C. The resistance of progenies to V manifested itself to a much lesser
extent than in the progenies of mother plants resistant to both pathogens.

We find similar results when comparing pairs of all progenies
(Tab. III). A hypothesis of conforming distribution was, in many cases,
rejected on different levels of statistical significance. Summarizing these
results we can see that in the case of the resistance of mother plants to
both pathogens we find predominantly similar distribution among their
progenies (row 1). If one of the mother plants is susceptible to V, there
are usually significant differences among progenies regarding V, but also
with half of them regarding C (row 2). In the opposite case, if one of the
mother plants is susceptible to C, all progenies show significantly different
distribution regarding C and a third also regarding V (row 3). In the case
of quite different characters of the two mother plants the progenies are
differently distributed in all cases only regarding C, while only in two
thirds regarding V (row4). The progenies of clones resistant to one of the
pathogens and susceptible to the other (rows 5 and 8) show significantly
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different distribution only regarding C. Supposing the character of both
mother plants (row 6) is opposite, significantly different distribution of
progenies also predominates. We find a similar situation in the case of
a difference in C — resistance between mother plants (row 7). If they
differ in resistance to V (row 9), both being at the same time susceptible
to C, we find significant differences in the distribution of progenies,
above all again in C. When comparing the progenies of clones susceptible
to both pathogens, we find insignificant ditferences as to the distribution
of their progenies (row 10). '

According to the results referred to, a free combining ability of re-
sistance to both pathogens is evident with the exception of certain depen-
dance of resistance to V on resistance to C. Th-ougE it is possible to find
progenies resistant to V and susceptible to C, resistance to V rises in the
presence of resistance to C. At the same time there are differences
in the realization of resistance in progenies showing phenotypically same
considerable degree of resistance, especially to Corynebacterium. This
statement follows on the one hand from Fig. 1, on the other from the
comparison of individual distribution in the progenies of clones defined
in the same way (Tab. III row 1, 5, 8, 10). We find significantly different
distributions mostly with regard to C. Certain dependance of resistance
to upon resistance to C is confirmed.

DISCUSSION

A diverse genetical basis of lucerne resistance to bacterial and Verti-
cillium wilt on the one side (Ktudela, Malik, 1974) and a certain de-
pendance of higher resistance to Verticillium albo-atrum on the resistance
to Corynebacterium insidiosum on the other side can be explained from
the existance of specific (oligogenic) and general (polygenic) resistance
of lucerne to the pathogens of vascular wilt. On the basis of the results
obtained we can suppose that the resistance to bacterial wilt is, in the ma-
terial studied, mainly due to specific resistance, while that to Verticillium wilt
especially to general resistance. Increased resistance to Verticillium wilt
associated with simultaneous resistance to bacterial wilt can be explained
as follows: oligogenic resitance to Corynebacterium insidiosum raised the
effect of polygenic resistance to Verticillium albo-atrum.

We can deduce the decisive meaning of specific resistance to bacterial
wilt according to:

1. less expressed manifestation of resistance and susceptibility,
progenies,

2. higher resistance of progenies also in such cases when the mother
plant was susceptible to Verticillium wilt.

We arrived at the conclusion that the resistance to Verticillium wilt
is secured especially by general nonspecific resistance as result of:

1. less expressed manifestation of resistance and susceptibility,

2. a lower degree of resistance heritability than in bacterial wilt,

3. delpendence of a higher resistance degree on the resistance of the
mother plant not only to Verticillium, but also to bacterial wilt,
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4. dependence of resistance variability on external conditions (K-
dela, Rezaé¢ 1972; Kadela, 1975).

The idea that lucerne shows specific and general resistance as far as
the pathogens of vascular wilt are concerned would be confirmed by studies
of individual genes of resistance. The resistance of lucerne to Corynebac-
terium indiosum is, according to Wilson (1947), conditioned by four
genes with different actions. Barmnes et al. (1971) quote that in one
source the resistance was controlled by some major genes, meanwhile in
the second source by a set of minor genes. A paper by Panton (1967)
shows that the resistance to Verticillium wilt is influenced by polygenes
with a multiplicative rather than additive action.

One of the mechanisms conditioning general resistance of lucerne
to both pathogens of vascular wilt could be the anatomic structure of
tissues. A lower number of vascular bundles, shorter vessel elements and
thicker cortex of the root, which is characteristic for plants resistant to
bacterial wilt (Cho et al., 1973), could be important in the retarded
spreading of both bacterial and Verticillium wilt in the plant.

Formation of pectinogels in the vessels, which inhibit the spread of
pathogens in the plant, is obviously conditioned in both pathogens by
the same mechanism. It has to be proved whether the mechanism of
increased resistance to Verticillium albo-atrum in plants which are at
the same time also resistant to Corynebacterium insidiosum does not lie
in the fact that specific resistance to bacterial wilt gives to the plants the
capability of mobilizing much sooner and more effectively after the patho-
genic penetration of these common defence mechanisms than in the plants
which are resistant only to Verticillium wilt (predominantly nonspecific).

One of the factors of specific resistance could be physiological and
biochemical properties of tissues and especially changes in biochemical
processes which arise after the contact oF the plant with pathogen. That
is why papers about the antibiotic effect of an extract from plants resistant
to Corynebacterium insidiosum are of interest (Hawn, Le Beau,
1962; Cho et al, 1973). It is probable that specific resistance to Verti-
cillium wilt is conditioned by the formation of phytoalexins as been proved
for instance, in Verticillium of cotton (Bell, Presley, 1969).

The finding concerning higher resistance to Verticillium wilt in plants
resistant to bacterial wilt is important for practical breeding for resistance.
It is possible to suppose that the plant material distinguished by high
resistance to both pathogens is accumulated both specific and general
resistance. The testing of breeding material for resistance to Corynebacte-
rium and Verticillium albo-atrum could be of importance also in regions
free from bacterial wilt because this would speed up the selection of plants
with higher resistance to Verticillium wilt.
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IMMUNITY TO THE POTATO Y VIRUS AND ITS UTILIZATION
FOR BREEDING PURPOSES

J. ZADINA

ZADINA, J. (Research Institute of Potato Growing, Havli¢cktiv Brod): Immu-
nity to the Potato Y Virus and its Utilization for Breeding Purposes. Sbor.
UVTIZ - Genet. a Slecht., 13, 1977 (1) : 45-52.

In this paper the author presents the results obtained in an investigation of
the immunity of potatoes to the Y virus in the sector of the genetics of immu-
nity, and the possibilities of its utilization in the breeding of potatoes for re-
sistance to this virus. For this purpose the Bison and Fanal varieties that are
immune to the Y virus and which were crossed with a number of varieties
of S. tuberosum, and material originating from S. stoloniferum were used. Im-
munity to the Y virus was tested in the seed generation and in the vegetative
generations. The immunity is estimated on the basis of the results obtained in
provocation tests of resistance, based on infection by means of carborundum
(mechanical infection) and on the grafting of plants, and on a diagnosis of the
state of health of the infected material by means of biological tests (indicator
plant TEi1). It was found that in the Bison and Fanal varieties immunity to the
Y virus is caused by the gene Ry, which occurs in them in a simplex com-
position. In the progeny from a combination of the crossing of these varieties
with varieties that are susceptible to the Y virus, hybrids that are immune
to the Y virus and susceptible to the Y virus occur in the ratio of 1:1
(%2 < 3.841). In the material deriving its origin from S. stoloniferum the segre-
gation ratios mostly did not correspond to the ratio 1 :1. The reason is a con-
siderable waste of the tested material because of a strong occurrence of the
Y virus in the field. The Y virus eliminated hybrids that were susceptible to
the Y virus and thus relatively increased the proportion of hybrids that were
immune to the Y virus and disturbed the expected segregation ratio. However,
the results obtained do not refute the finding regarding the dependence of
the immunity on the dominant gene Ry. From the point of view of immunity
as such breeding of potatoes for immunity to the Y virus does not cause any
serious problems and it can be performed in the widest possible extent.

potatoes; resistance to viruses; potato Y virus

Under the conditions of the CSSR the Y virus is one of the most se-
rious viruses of potatoes. It is spread especially in warmer regions, in
regions at a lower altitude, in the so-called degeneration areas. However,
in the “mosaic years” it occurs to a considerable extent also at higher
altitudes and its occurrence predominates over that of leaf roll, in the
“leaf roll years“ the opposite is the case. This phenomenon is connected
with the occurrence of some species of aphids. The “mosaic years“ result
from the spreading of the aphid Aphis nasturii Kalt, and the “leaf roll
years” follow the spreading of the aphid Myzus persicae Sulz. (Raso-
cha, 1966).

The most suitable method of control of the Y virus is breeding for resistance;
breeding of potatoes for immunity to the Y virus is of greatest importance.

The purpose of the submitted report is a description of the results obtained in
the search for immunity of potatoes to the Y virus; both in the sector of the genetics
of resistance and in the field of the possibility of its utilization in potato breeding.

SBORNIK UVTIZ — GENETIKA A SLECHTENI, 13 (L), 1977, ¢. 1 4D



The investigation of the problems mentioned was based on the present know-
ledge regarding the genetics of the immunity of potatoes to the Y virus. This immu-
nity is determined, as stated by Ross (1958, 1961, 1970), by the dominant gene
Ry, inherited tetrasomically and effective already in a simplex composition. Its source
is S. stoloniferum. The gene Ry secures immunity both to the current strain Y° and
also to the later strain YVN.

MATERIAL AND METHOD

In the investigation of the problems of the genetics of the immunity to the
Y virus and its utilization in breeding the following material was used:

the Bison and Fanal varieties, which are immune to the Y virus and which
had been crossed with a number of varieties of S. tuberosum, and

material (seeds) originating from S. stoloniferum, obtained from the Max-
-Planck-Institute fiir Ziichtungsforschung in Koln-Vogelsang in the GFR from prof.
Ross.

With the material of the first group immunity to the ¥ virus was investigated,
on the one hand in the seed generation, and on the other hand in the vegetative
generation, with the material of the second group only in the vegetative generations.

For the inoculation of the material tested with the Y virus we applied mecha-
nical infection by means of carborundum powder (twice repeated), and by grafting
the plants (the method of ablactation, Zadina, 1975). In the latter case a tomato
previously infected with the Y virus was grafted on to the tested material.

For the inoculation both strain Y? and strain YV were used. The strain
Yo had been propagated on tobacco Nicotiana tabacum var. Samsun, and the strain
YN on Nicotiana silvestris.

Diagnosis of the Y virus was carried out by means of a biological test on TE1
(Zadina, 1974).

Crossing for the determination of the transferring of the immunity to the pro-
geny was performed on cut stems (Zadina, 1968).

On the basis of the experience gained the Fanal and Bison varieties were used
in the crossing as maternal parents. In the case of their use as paternal parents it
was not possible to obtain berries because of their sterile pollen (Zadina, 1976).

RESULTS

THE BISON AND FANAL VARIETIES, THE GENETIC BASIS OF THEIR
IMMUNITY TO THE Y VIRUS AND THE POSSIBILITIES OF ITS UTILIZATION

Data on the material deriving its origin from the Bison and Fanal
varieties and tested for immunity to the Y virus are shown in Table I.
Testing of immunity to the Y virus, as can be seen from this table, began
in the offspring of two combinations of crossing in the seed generation
and in the offspring of five combinations of crossing only in the vegeta-
tive generations. Immunity tests were performed in the years 1971 —1975.
In all the offspring tested there is a proportion of hybrids immune and
of hybrids susceptible to the Y virus, with the exception of the combination
72.40 (Bison X Pana), close to the ratio 1: 1. The calculated results of the

2-test confirm the fact that assumed segregation ratio corresponds to the
ﬁmeoretical ratio. This means that the results obtained

— confirm the genetic basis of the immunity of potatoes to the Y virus
by the dominant gene Ry (Ross, 1961, 1970; et al.) mentioned in
the literature, and the fact that

— the gene Ry causing immunity to the Y virus occurs in the Bison and
Fanal varieties in a simplex composition (Ryryryry).
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I. Segregation ratios in the material tested for immunity to the Y virus

. Theoretical
Combination of crossing Alesrtained A number of
. hybrids S :
Hybrids sum- hybrids o

0 tested o ed _ﬁ

marking parental varieties i cep- Tatlo; |resists cep-
ant | tible ant | tible

a) material tested in the seed generation
72.44a Bison X Schwalbe 382 201 181 1:1|191.0 [191.0 | 1.046
72.45a Fanal x Schwalbe 371 178 193 1:1 (1855 |185.5 | 0.606
b) material tested in the vegetative generations
71.47 Bison x Pana 46 23 23 1:1 23.0 | 23.0 | 0.000
72.40 Bison x Pana 149 89 60 1:1] 745 | 74.5 | 5.644
72.44b Bison X Schwalbe 197 103 91 1:1] 97.0 | 97.0 | 0.742
72.45b Fanal % Schwalbe 177 98 79 1:1| 88.5 | 88.5 | 2.038
72.46 Bison x S 70.135/304 65 38 27 1:1] 325 | 325 | 1.860

Critical value X2 — test for P 0.05 = 3.84

From a comparison of the proportion of oiffspring immune and suscep-
tible to the Y virus in the material tested for resistance in the vegetative
generations it can be seen that, practically in all combinations, there occurs
a predominance of immune hy%rids. The cause is the appearance of the
potato Y virus in hybrids susceptible to Y virus and their removal at
roguing in the field. (Equal incidence of the leaf roll virus both in hybrids
susceptible to Y virus and resistant ones is assumed.) This is also the reason
why, in the combination 72.40 — Bison X Pana, the calculated y>test
does not confirm any agreement between the ascertained and the theore-
tical segregation ratio.

MATERIAL DERIVING ITS ORIGIN FROM S. STOLONIFERUM
AND ITS IMMUNITY TO THE Y VIRUS

The detailed origin of the material deriving its origin from S. stoloni-
ferum is contained in Table II. '

Data on the number of hybrids immune to the Y virus and susceptible
to the Y virus are presented in Table III. They are the results obtained
in provocation tests of their resistance to the Y virus carried out in the
years 1972—1975. Among hybrids, both immune and susceptible, only
hybrids tested for resistance for at least 2 years, but no hybrids that had
been tested for only one year are included (regardless of whether they sho-
wed a positive or negative reaction). No more hybrids could be tested be-
cause, in the course of the years in which the provocation tests of resistance
were performed, they had been eliminated by roguing due to having been
attacked by viruses (by the Y virus or by the leaf roll virus) in the field.
The considerable elimination of hybrids in the various combinations of
crossing is shown by the data contained in Table IV. In the year 1971,
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II. Origin of the material obtained from S. stoloniferum

Marking of Origin of material
sowing

71.56 57.1775/110 (= S. acaule, S. stoloniferum, S. demissum, S. tuberosum) X
X Rheinhort

71.57 57.1775/110 (= S. acaule, S. stoloniferum, S. demissum, S. tuberosum) X
X Antje

71.58 59.703/135 (= S. acaule, S. stoloniferum, S. demissum, S. tuberousm) X
X Clivia

71.59 55.957/35 (= S. acaule, S. stoloniferum, S. demissum, S. tuberosum) X
X Avenir

Note: The hybrids 57.1775/110, 59.703/135 and 55.957/35 are immune to the viruses Y, X, and 4

III. The segregation ratios in the material deriving its origin from S. stoloniferum
tested for immunity to the Y virus

: As- Theoretical
Combination of crossing Asli:;gt ;?sed su;- number of
Hybrids ed se- hybrids P
tested ) i | B ﬁ
marking parental varieties Tesist- | cop. [Bation [resist- | oo

ant tible ratio ant tible

71.56 57.1775/110 x Rheinhort 156 96 60 (1:1| 78.0 | 78.0 | 8.306
71.57 57.1775/110 x Antje 39 28 11 1:1| 195 | 19.5 | 7.410
71.58 59.703/135 x Clivia 12 10 2 |11:1 6.0 6.0 | 5.332
71.59 55.957/35 x Avenir 59 33 26 (1:1] 295 | 29.5 | 0.830

Note: Critical value of X2 — test for P 0.05 = 3.841

IV. Survey of the extent of the material deriving its origin from S. stoloniferum
grown in the years 1971—75

Combination of crossing Number of hybrids grown in
marking parental varieties 1971 | 1972 | 1973 | 1974 | 1975
71.56 57.1775/110 x Rheinhort 328 300 195 158 149
71.57 57.1775/110 x Antje 221 168 58 38 33
71.58 59.703/135 x Clivia 106 94 25 16 16
71.59 55.957/35 X Avenir 624 | 563 136 67 44
Total 1279 | 1125 | 414 | 279 | 242

1279 seedlings were obtained, of which 1125 hybrids were planted in the
first vegetative generation in the field. In the course of the years 1972 — 1974,
883 hybrids were eliminated that had been attacked by virus diseases
(by the mosaic virus and by the virus of leaf roll), i. e. 78.5 p. c. of
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the hybrids planted in the first vegetative generation. Out of these 151
hybrids were eliminated (50.3 p. c.) in the combination 71.56, in the
combination 71.57 135 hybrids (80.3 p. c.), in the combination 71.85
78 hybrids (82.9 p. c.), and in the combination 71.59 519 hybrids
(92:2 p. c.). The reaction to infection with the Y virus could be evaluated
only in 266 hybrids, i. e. in 23.6 p. c. of the hybrids ]ilanted in the first
tuber generation. The situation mentioned doubtlessly influenced the
occurrence of hybrids immune to the Y virus and of hybrids suceptible to
the Y virus and the segregation ratios ascertained in the different crossing
combinations. Assuming an equal attack by the virus of leaf roll, hybrids
susceptible to the Y virus were eliminated for being attacked by the Y
virus. In this case more hybrids immune to the Y virus than susceptible
to the Y virus were obtained, and from this point of view it is necessary
to evaluate the results obtained, and even though the data obtained ex-
perimentally do not correspond to the expected data (x% > 3.841), it is not
possible, for the above-mentioned reason, to refute the segregation ratio
of 1:1 and the finding regarding the dependencea of the immunity to the
Y virus on the gene Ry.

DISCUSSION

The results obtained in the investigation of the immunity of potatoes
to the Y virus confirm the findings given by Ross (1961, 1970) regard-
ing the controlling of the immunity of potatoes against the Y virus by
the dominant gene Ry transferred tetrasomically and effective even in
its simplex composition. The gaining of the Bison and Fanal varieties has
to a considerable extent facilitated the work of potato breeders engaged
in the breeding of potatoes for immunity to the Y virus, because as initial
breeding stock they can use both varieties which already show comparati-
vely good commercial properties. This avoids the complicated and protrac-
ted work connected with the direct utilization of S. stoloniferum, the source
of immunity to the Y virus and the carrier of the gene Ry, which transfers
a number of undesirable properties to the progeny and frequently also
difficulties at crossing. Both mentioned varieties contain the gene Ry in
a simplex composition (Ryryryry), i. e. the progeny resulting from the
crossing of these varieties with susceptible varieties consists of 50 p. c.
of hybrids with immunity to the Y virus. However, for the obtaining of
sufficient number of seeds it is necessary to use these varieties as maternal
parents. In the opposite case it is not possible to obtain seeds, as their pollen
is sterile (Zadina, 1976). The actual procedures employed at the deter-
mination of the immunity of the breeding material to the Y virus are
comparatively simple. At the first selection method used in the provocation
tests of their resistance it is possible to apply mechanical infection with the
use of carborundum powder. This methog has proved very effective and its
inclusion in the system of tests in the determination of the immunity to the
Y virus is very important as it decreases the need for further selection me-
thods (grafting of tubers and plants), which are more exigent as regards
work, and above all because it limits the numerical quantity of susceptible
material (Zadina, 1975). A very suitable indicator plant for the diagnosis
of the Y virus in provocation tests is TEi. It ensures high reliability of
the serial tests performed on the material used in the provocation tests
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of resistance, it is not very exigent as regards work or the conditions of
the environment in which the tests are performed nor as regards the expe-
rience of the workers performing the tests. Its reaction to the Y virus is
specific. It shows a positive necrotic reaction to infection with Y virus,
and it reacts with no symptoms to the viruses X, S, M, and A. For the
diagnosis leaves of various age, with the exception of very old leaves
(vellowing), can be used. The leaves do not rot. It is not very sensitive
to temperatures after the establishment of the tests cither; the temperature
can range from 18 to 25°C. For a precise diagnosis leaves of the tested
material must be used. Tests carried out with sprouts are less accurate
(Zadina, 1974). From the point of view of breeding the finding that
gene Ry, the source of which is S. stoloniferum, controls immunity both
to the strain Y° and to the strain YV is of great importance.
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ZADINA, J. (Vyzkumny ustav bramborarsky, Havlicktiv Brod): Imunita proti Y viru
brambor a jeji $lechtitelské vyuZiti. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) :
45-52.

V praci jsou uvedeny vysledky, které byly dosaZeny pii teSeni imunity brambor
k viru Y, a to jednak na useku genetiky, a jednak na useku moZnosti jejiho vyuziti
ve Slechténi brambor na rezistenci proti tomuto viru. K tomuto uéelu byly vyuZity
jednak odrudy ‘Bison’ a ‘Fanal’ imunni proti viru Y, které byly nakiiZeny s radou
odrud S. tuberosum, jednak materidl odvozujici sviij puvod od S. stoloniferum a ji-
nych druhd brambor. Imunita k viru Y byla zjisfovana jednak v semenné generaci,
jednak ve vegetativnich generacich. Na imunitu je usuzovano z vysledkii provokac-
nich zkou$ek rezistence, spoéivajicich v infekci pomoci karborunda (mechanické in-
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fekce) a roubovanim rostlin a v diagnodze zdravotniho stavu infikovaného materidlu
pomoci biologickych testlt (indikatorova rostlina TEi1). Bylo zjiSténo, Ze imunita
k viru Y u odridy ‘Bison’ a ‘Fanal’ je podminéna genem Ry, ktery se u nich vysky-
tuje v simplexni sestavé. V potomstvech z kombinaci kiiZeni téchto odriad s odruda-
mi k viru Y nachylnymi se kiiZenci imunni k viru Y a nachylni k viru Y vyskytuji
v poméru 1:1 (x2< 3,841). V materialu odvozujicim svij ptvod od S. stoloniferum
a dalSich druht brambor neodpovidaly veétSinou Stépné poméry zcela poméru 1:1.
Pri¢inou je znaény odpad vedeného materidalu pro silny vyskyt viru v poli. Virus Y
vyradil krizence k viru Y nachylné, a tim se relativné zvysilo zastoupeni kriZzencul
k viru Y imunnich a naru$il se oc¢ekdavany S§tépny pomér. DosaZené vysledky vSak
nevyvraceji zji§téni o podminénosti imunity dominantnim genem Ry. Slechténi bram-
bor imunnich k viru Y nepredstavuje zadné problémy a lze ho uskuteénit v co nej-
SirSim meéritku.

brambory; rezistence vici viru; virus Y brambor

3AIMHA, f. (Hayuso-uccienosatensCKuit MHCTHTYT Kaprodenesoncrsa, ['asnuuxys Bpom): M-
MysHTeT Kaprodens K BHpycy Y M ero CENeKIHOHHoe MCNOnb30BaHHe. Shor, UVTIZ - Genet.
a Slecht., 13, 1977 (1) : 45-52.

B paGore oTMeueHs! pesyJbTaTsl, NOCTHTHYThle HPH HCCIEJOBAHMM HMMYHUTeTa Kapropes K BU-
pycy Y, a UMEHHO B 06JAcTH TeHETHKM M B OBJIACTH ero MCIONL3OBAHHA IPH CeleKUMH Kaprodes
Ha YCTOHYMBOCT K 3TOMy Bupycy. Hus 9TOii Ieim MCNOJb30Bajsuch copra 'Buson’ u ‘Paumaif,
KMMyHHbIE K BUPYCy Y, KOTODhle CKpelJHBayyCh ¢ psaoM copros S. tuberosum u c marepuainon,
BeIyIuM cBOe Hadajo or S. stoloniferum wu znpyrux sunos xaprodens. Wmmynurer X Bu-
pycy Y ompenensiicx Kak B CEMEHHO{i reHepalliM, Tak B BereTaTUBHBIX reHepauusax. MMmyHurer
yCTaHABJMBAJICA Ha Pe3yNbTaTax TPOBOKAIMOHHBIX WCHBITAHUN YCTOHYMBOCTH, S3aKJIOYAIONIAXCH
B MHQeKUMm npu mnoMomu KapbopyHma (MexaHudecKas MHQEKIHMA) ¥ TPUBUBKE pacTeHUH
it B IHMAarHO3e COCTOSHHUA 3M0POBbA HMHPUIIMPOBAHHOrO MaTepuana IpPH IOMOIJY BHOJIOIMYECKHX
recros (uHauKaTopHoe pacTeHne TE1). Boulo ycTaHOBJiEHO, uTo MMMyHHTET K BHpPycy Y y copra
‘Buson’ u ‘@Panan’ ofycnasmuBaercs reHoM Ry, KOTODHIM HAaXONHTCH B HX CHMILIEKCHOH KOMGM-
Hauy. B noTroMcTBax u3 KOMOMHANMII CKPENIHBAHUS 3THX COPTOB CO COPTAMH, NPENpPAaCTONOKeH-
HBEIMH K BHPYCy Y, NOMecH HMMMyHHble ¥ TNpPENPacHoJOKeHHble K BHPYCy Y, HAXONLATCA B OTHO-
mennu 1:1 (%% < 3,841). B marepuane ¢ Hauanom or S. Stoloniferum wu npyrax BHIOB Kapro-
denst uame OTHOWEHUs pacHielUIeHMs He COOTBeTBOBaju OTHOmeHWo 1: 1. IlpuumHa 3akiaiouaercs
% GonpmMX OTXOmAax MCIIONB3YeMOTO MaTephaljia H3-3a OONBIIOrO HAaNWIHA BUpyca B moje. Bu-
pyc Y ycTpaHMJ NOMecH, NpeApacrnoJOKeHHble K BHPYCy Y, NpPHYeM OTHOCHTEJBHO IMOBBICHJIOCH
rFajuuMe mOMecelf, MMMyHHBIX K BUPYCy Y, YTO HapyIIMJO OKiIaeMOe OTHOLIEHHe paclerIeHHd.
ITony4eHHble pe3ysbTaThl, ONHAKO, He ONPOBEPraloT oOnpeneleHHe OOYCIOBJEHHOCTH HMMYHHUTETa
KOMHHAHTHEIM TeHOM Ry. Cenexkuus MMMyHHOTO Kaprodeiass K BUpycy Y He TNpeNCTaBisfeT HHU-
Kakux npofJeM ¥ ee MOKHO OCYLIeCTBUTh B CaMOM IIHPOKOM Macmrabe.

Kaprodesb; yCTOHUMBOCTE K BUPYCy; BHPYC KapTodeis

ZADINA, J. (Forschungsinstitut fiir Kartoffelanbau, Havli¢kav Brod): Immunitit
gegen Virus Y der Kartoffeln und ihre ziichterische Nutzung. Sbor. UVTIZ - Genet.
a Slecht., 13, 1977 (1) : 45-52.

In der Arbeit sind Ergebnisse angefiihrt, die bei der Losung der Kartoffelimmunitét
gegen Virus Y, einmal auf dem Gebiet der Genetik, einmal auf dem Gebiet der Mog-
lichkeit ihrer Nutzung in der Resistenzziichtung von Kartoffeln gegen dieses Virus
erzielt wurden. Zu.diesem Zweck wurden einmal die gegen Virus Y immune Sorten
'Bison’ und ‘Fanal/, die mit einer Reihe von Sorten S. tuberosum gekreuzt wurden,
einmal das, von den S. stoloniferum und anderen Kartoffelsorten abstammende Ma-
terial verwendet. Immunitit gegen Virus Y wurde einmal in der Samengeneration,
einmal in vegetativen Generationen festgestellt. Auf Immunitdt wird von Ergebnis-
sen der, aus Infektion mittels Karborundum (mechanische Infektion) und durch
Propfen der Pflanzen und aus Diagnose des Gesundheitszustands des infizierten Ma-
terials mit Hilfe biologischer Teste (Indikatorpflanze TEi) bestehenden Provokations-
-Resistenzpriifungen geschlossen. Es wurde festgestellt, dal bei den Sorten ‘Bison’
und ‘Fanal’ die Immunitit gegen Virus Y durch das Gen Ry, das bei ihnen in einer
Simplexzusammensetzung vorkommt, bedingt ist. In Nachkommenschaften aus Kom-
binationen von Kreuzungen dieser Sorten mit den zu Virus Y anfélligen Sorten kom-
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men immune und zu Virus Y anfillige Kreuzlinge im Verhiltnis von 1 :1 (x2 < 3,841)
vor. In dem, seine Abstammung von S. stoloniferum und anderen Kartoffelsorten
ableitenden Material waren die Spaltverhiltnisse zumeist nicht ganz dem Verhéltnis
1 :1 entsprechend. Die Ursache ist der wesentliche Abfall des gefiihrten Materials
infolge des starken Vorkommens des Virus im Feld. Virus Y schlofl die zu Virus Y
anfilligen Kreuzlinge aus, dadurch wurde relativ die Vertretung der gegen Virus Y
immunen Kreuzlinge erhoht und das zu erwartende Spaltverhéltnis gestort. Die er-
reichten Ergebnisse entkrédften jedoch nicht die Feststellung tliber die Bedingtheit
der Immunitdt durch das dominante Gen Ry. Die Ziichtung von gegen Virus Y
immunen Kartoffeln bereitet keine Probleme und kann im moglichst breitem Male
durchgefiihrt werden.

Kartoffeln; Resistenz gegen Virus; Virus Y der Kartoffeln

The Author’s Address:

éng. Josef Zadina, CSc, Vyzkumny ustav bramborarsky, 580 03 Havli¢kiv Brod,
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INCREASING THE RESISTANCE OF BREEDING MATERIAL TO BEET
YELLOWS VIRUS AND ITS UTILIZATION IN THE BREEDING
PROCESS

Z. PETRAK, V. RIMSA

PETRAK, Z. — RIMSA, V. (Research Institute of Sugar Beet Growing, Semcice):
Increasing the Resistance of Breeding Material to Beet Yellows Virus and its
Utilization in the Breeding Process. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 :
(1) :53-60.

Productive polygerm sugar beet breeding material obtained in the years 1965—
—1975 reached high values in major commercial properties when artificially
infected in the period of 1974—1975. Tolerant progenies of this material maintain
their constant technological value. Breeding material tolerant to beet yellows
virus was obtained by means of the crossing of domestic material with a foreign
variety, tolerant to BYV and by performance tests of progenies in the Fi and
F5 generation. Polygerm tolerant material is in further breeding utilized as
a component (pollinator) to pollen sterile monogerm lines.

sugar beet; beet yellows virus; breeding to tolerance

The increasing of biological efficiency by means of decreasing losses,
root and sugar yield drop with a heavy infection rate of beet stands is
at present considered to be one of the possibilities of efficient protection
from virosis. According to McFarlane (1963, 1969) breeding can
bring about a decrease in yield losses of more than 50 %. The decreasing
of yield depends on the time of infection, growth phase of the plant, viru-
lence of the strain (Bennet, McFarlane, 1967; Hull 1968;
Steudel, 1973; Polak, 1970 and others) and on the influencing
of growth by means of decreasing photosynthesis (Hull, 1972).

According to Koch (1972) tolerant breeding material can be obtained by
crossing lines of wild beet (Filutowitz, Pawelska-Kozinska, 1973) or
through mass selection of tolerant plants from extensive breeding material. Gleij
(1970) applied selection and inbreeding using the tolerant material in combination
crossing with pollen sterile lines. Combination crossing with selection according to
root yield, sugar yield and technological values is carried out in Czechoslovakia
(Petrak, Smrz 1971, 1974). When breeding for tolerance we must take into
account all breeding criteria (Chod, 1968; Chod et al, 1972, 1973; Polak,
Chod, 1974).

Tolerant sugar beet varieties grown under conditions of heavy BYV infection
are superior to susceptible varieties, but under non-infectious conditions they do not
reach their performance (Koch, 1972). In accordance with experience obtained
breeding methods are aimed at getting tolerant material, because immunity to BYV
is difficult to obtain while maintaining commercial properties. According to McFar -
lane et al. (1969) in the U. S. A. monogerm hybrid sugar beet varieties were bred
by means of crossing monogerm pollen sterile lines with polygerm pollinator that
had been bred for resistance to beet yellows virus.

MATERIAL AND METHOD

Selected beet varieties were used as initial material. The breeding material
which showed under natural infectious conditions in the field relatively slight in-
fection with yellows in the period 1965—1968 was at the same time characterized
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by good growth. Tests with progeny of the selected beet varieties were performed
in the following years in station trials under conditions of artificial infection with
BYV.:

The best progenies characterized by important morphological and technological
properties were used in further breeding. The foreign variety Maris Vanguard, which
is tolerant to virus beet yellows, and achieved good results in our trials, was in-
cluded for the tests under infectious conditions which were carried out in 1968—69.

The arrangement of station trials under infectious conditions was carried out
in accordance with standard current methods of sugar beet breeding. The standard
variety for comparison with the root and sugar yield and technological value of all
variants included in experimental blocks was Dobrovickda A from the Czech assort-
ment, which was highest-yielding in all years.

Infection with beet yellows virus (BYV) was performed at the stage of the fully
developed first to second pair of true leaves with black bean aphids (Aphis fabae
Scop.) by means of the transfer of cca 10 aphids on a piece of leaf from the in-
fection source. Mother beets usually served as an infection source. 24 hours after
infection with aphids the infected sugar beet stand was treated with a systemic in-
secticide.

The intensity of the infection symptoms was assessed twice during the growth
period. The first assessment was always carried out 3 weeks after infection (deter-
mination of infection efficiency) and the second towards the end of August at the
time of the culmination of external disease symptoms. At the same time the over-all
health conditions and morphological traits of progeny were evaluated. At harvest
time root yield, technological value and sugar yield of tested progenies and standard
varieties were determined. After evaluating the performance of all progenies in com-
parison with the standard variety from the most efficient ones a new selection for
further material reproduction was performed. Progenies which had the highest pro-
ductivity in the tests in 1966—1968 were in the years 1969 and 1970 employed in
crossing with a selection of the foreign variety Maris Vanguard. Progenies from this
crossing were in the following years tested in performance tests. The best tolerant
polygerm materials were used in 1974 as pollinators in crossing with two monogerm
pollen sterile lines. The performance of these hybrids was verified in station tests by
means of the same methods in the year 1975.

RESULTS

About 400 progeny were tested in the period 1970—1975 in field pro-
vocative tests for tolerance to beet yellows virus. Progeny from crossing in
the year 1969, i. e. generation F1—F3, were tested in 1970, 1972 and 1974
and progeny of generation Fi1—F3 (from crossing in 1970) in the years
1971, 1973 and 1975. The results of tests and productivity of all progeny
of é?divi,dual years in relation to the standard variety are mentioned in
Table I.

In 1970, progeny of the Fi generation reached a root yield of 98.8 %,
sugar content of 99.7 % and sugar yield of 98.8 % in comparison to the
Dobrovickd A variety. Selection of new material, i. e. progeny of the F2
generation reached in the year 1972 a root yield of 98.4 %, sugar content
of 99.5 % and sugar yield of 97.8 %. Progeny of the Fs; generation, tested
in the year 1974, reached considerably better results in all major properties.

The breeding material reached, on an average, as related to the D.
A standard variety, a root yield of 101.8 %, sugar content of 105.3 %
and sugar yield of 105.7 %.

The F: generation from 1970 crossing and tested in 1971 produced
a root yield of 85.3 %, sugar content was 101.6 % and sugar yield
87.4 %. The selection of new material from this progeny, i. e. progeny
of the F. generation, gave approximately the same performance in the
tests in 1973: root yield 86.4 %, increased sugar content (105.5 %) and
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I. Summary of breeding material performance tested under conditions of artificial infection with beet virus yellows

Productivity of progenies compared to the standard (relative)

Yeur root yield sugar content sugar yield

z s sx sd ;I (2 x s sx sd ? % X s sx sd ? O/Do
1970 98.8 | 29.9 | 6.0 85 | 174 | 997 | 4.3 0.9 1.2 25 | 988 | 41.6 | 83 | 11.8 | 24.2
1971 853 | 189 | 3.7 52 | 10.8 |101.6 | 4.2 0.8 1.2 24 | 874 | 196 | 3.9 55 | 11.2
1972 98.4 | 16.7 2.8 4.0 8.1 99.5 4.1 0.7 1.0 2.0 978 | 17.6 3.0 4.2 8.6
1973 86.4 | 15.3 1.8 2.6 51 |1055 | 3.2 0.4 0.5 1.0 | 91.2 | 16.7 } 2.0 2.8 5.5
1974 1018 | 166 | 2.1 2.9 58 |1053 | 3.9 0.4 0.6 1.2 (1057 | 17.5| 2.0 2.8 5.5
1975 102.7 | 206 | 2.7 3.8 7.6 11033 | 4.1 0.5 0.7 1.5 [106.3 | 20.9 | 2.7 3.8 7.6




there was a slight improvement in productivity of the material to 91.2 %
due to a good sugar content. New repeated selection from the most produc-
tive progeny brought about, in harmony with the preceding finding from
1974, a remarkable improvement of the productivity of the whole material.
Progeny of the Fs generation, tested in 1975, reached a root yield of 102.7 %,
sugg,r content of 103.3 % and sugar yield of 106.3 % in relation to the
Dobrovickd A variety.

Significantly improved productivity of the polygerm tolerant material
of the F3 generation was proved equal in the last two test years when the
breeding material, on an average, surpassed the standard Dobrovickd A
variety in all main commercial properties (Figs. 1 and 2).

1407~ 14027
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ROOT YIELD SUGAR YIELD

1. Root yield of the Fi—F3 generation 2. Sugar yield of the Fi—F3 generation
progeny of the breeding material, tole- oprogeny of the breeding material, tole-
rant to beet virus yellows rant to beet virus yellows

Monogerm diploid fertile material tested in the period 1972 — 1974 under
infectious conditions, and with the same methods did not reach the per-
formance of polygerm tolerant material and in all commercial properties
lagged behing0 considerably in productivity. During vegetation stron
symptoms and heavy susceptibility to yellows were found, as compare
with the diploid polygerm material. These progenies had an average root
yield of 80.1 %, sugar content of this material was on a low level and
amounted to 95.4 % and sugar content was considerably lower than in
the standard variety — 79.6 %.

For experimental crossing of polygerm diploid tolerant material with
CMS material 2 pollen sterile monogerm lines were used.
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Combinations: )

MS lines (2 X mm) X N (2 X MM)

Root yield 101.7 %, sugar content 99.3 %,
sugar yield 100.1 %

MS lines 2. (2 X mm) X N (2 X MM)
Root yield 93.3 %, sugar content 100.0 %
sugar yield 93.3 %

DISCUSSION

The advancing development of the productivity of tolerant breeding
material is evident not only from the higher average root yield obtained,
sugar content and sugar yield in all progeny of the Fsi generation in
1974—1975, but also from a maximally favourable shift towards pro-
ductive progeny. During the assessment of material productivity in indi-
vidual selection years according to the determined average values of root
and sugar yield and technological value, at the same time with the inci-
dence of progeny harmony with the two basic performance classes (with
gerforma,nce to 100 % and more) we can state that the breeding material

as, since the beginning, enforced its good technological quality. The
mentioned finding is in harmony with our recent statements (Petrak,
SmrZ 1971 and Smr%Z Petrak, 1974). The tolerant material has
a higher sugar content and even under the conditions of heavy artificial
infection contains a high percentage of polarizing sugar. This property
has recently been of great importance, because the sugar content generally
decreases (Kec et al, 1968).

Progenies of the F3; generation tested in the years 1974 and 1975 (see
Fig. 3) are in this period equal in average root yield or they surpass
the standard variety. In the year 1974 47.5 % and in the year 1975
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3. Frequence of the F1—F35 generation progeny of the breeding material, tolerant to
beet virus yellows, in root and sugar yield
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51.7 % of progenies were superior to the yield of Dobrovickd A. In the
sugar content 3/4 of all progenies, i. e. 78.7 % in 1974 and 73.3 % of pro-
genies in the year 1975 are superior to the Dobrovickd A variety. Due to
the improved root yield and better technological value 62.5 % of pro-
genies in the year 1974 and 53.3 % of progenies in 1975 were more pro-
ductive than the standard Dobrovicka A variety.

At a constant good technological value of this material the root yield
is most important because the sugar yield is a decisive factor influencing
the productivity of the material. From summarised results from Tab. II

II. Effect of selection upon the incidence of breeding material in the productivity
increasing under the conditions of artificial infection with beet virus yellows

Incidence of progenies (standard = 100 %)

Year in root yield in sugar content in sugar yield
to 100 % |more than 100 %/ to 100 % |more than 100 %/| to 100 % |more than 100 %

1970 56.0 44.0 56.0 44.0 52.0 48.0
1971 80.8 19.2 34.6 65.4 73.1 26.9
1972 60.0 40.0 57.1 42.9 60.0 40.0
1973 81.9 18.1 5.6 94.4 73.6 26.4
1974 52.5 475 21.3 78.7 375 62.5
1975 48.3 51.7 26.7 73.3 46.7 53.3

and Fig. 3 it is evident that the selection of tolerant breeding material
brought about a certain improvement in breeding for a higher root yield.
Most of the progenies of the F3 generation were superior, in the sugar
yield in the tests in 1974—1975, to the standard Dobrovickd A variety,
newly because of the improved root yield. Following high quantitave
and qualitative values of tolerant material showed a demonstrable improve-
ment in material productivity. This is in correspondence with the views
of Rietberg (1956), Hull (1960), Russel (1960, 1965, 1972)
and others, because varieties bred for resistance must be characterized
by these good properties.

A part of breeding activities was successfully finished by obtaining
productive breeding material tolerant to virus beet yellows, whose proper-
ties will be continually improved in further years. The polygerm tolerant
material will, in further work, be used as a component (2 X pollinator)
to monogerm (2X) pollen sterile lines in the production of the mono-
germ hybrid, because the productivity of fertile monogerm material is
under infectious conditions considerably lower than that of monogerm
hybrids on the basis of CMS.
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PETRAK, Z. — RIMSA, V. (Vyzkumny ustav fepaisky, Semcice): ZvySovdni odol-
nosti §lechtitelského materidlu k viru Zloutenky fepy a jeho vyuZiti ve §lechtitelském
procesu. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 53-60.

V letech 1965—1975 byl ziskan produktivni viceklickovy Slechtitelsky material cukrov-
ky, ktery v podminkidch umeélé infekce virem zloutenky repy (BYV) dosahl v letech
1974 a 1975 vysoké produktivnosti v hlavnich uzitkovych vlastnostech. Tolerantni po-
tomstva tohoto materialu si udrzuji stdle svoji vysokou technologickou hodnotu. Zis-
kani Slechtitelského materialu tolerantniho proti viru zloutenky ifepy bylo dosaZeno
kiizenim domacich materiali se zahrani¢ni odrudou, tolerantni proti BYV a vykon-
nostnimi zkouS$kami potomstev Fi1 az F3 generace. Vicekli¢kovy tolerantni material
je v daldi selekéni praci vyuzivan jako komponent (opylovac) k pylové sterilnim
jednokli¢kovym liniim.

cukrovka; virus zloutenky fepy (BYV); Slechténi na toleranci

TNIETPAK, 3. — PKHMCA, B. (HayuHO-uccienoBaTe bCKHHE MHCTHTYT cpeKioponcTsa, Cemuuie):
TloBennenne ycroi4MBOCTH CeNEKIUOHHOTO MaTepHana K BHPYCY JKEITYXH CBEKNEI H €ro HCUONE-
3oanme B mpomecce cereknuh. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 53-60.

B 1965—75 rr. 6sin moNydeH NPONYKTHBHBI MHOTODOCTKOBHIX MaTepHasl IUIA CEJeKIMH Cax.
CREKJbI, KOTOPLI B YCJIOBHAX MCKyCCBTEHHOTO B3apaKeHMsT BHPYCOM JKeATYyXH cBekanl (BYV)
noctur B 1974 u 1975 rr. BEICOKOI IPONYKTHBHOCTM IO TJABHBIM TOJE3HBIM CBOicTBaM. To-
JlepaHTHBIe TIOTOMCTBAa STOTO MaTepHaja BCe elmje COXPAHMIOT CBOXO BHICOKYIO TEXHOJIOTMYECKYIO
ueHHOCTh, Ilonyuenwe TonepanTHOro X BYV ceneKumOHHOrO MaTepuania 6bIO NOCTHTHYTO IyTeM
CKpeIMBAaHUA OTEYECTBEHHOTO MaTepuala C 3apy0eXXHEIM COpTOM, TOJepaHTHHIM K BYV, mpo-
IeNMHM HMCILITaHHA HPOLYKTHBHOCTH noroMcTs F1—F3 mokonemmit. MHOTODOCTKOBEIH TOJNEpaHT-
HBIHl MaTepHas MCIOOJb3yeTci B HaJbHellueil CeJeKIIHOHHON pPaboTe Kak KOMMOHEHT (OMBIIMTENH)
K CTepHJBHBIM ONHODOCTKOBEIM JHHUAM.

caxapHas CBeKJa; BHpPyC XeaTyxu csekiast (BYV); ceneknus Ha TOsNepaTHOCTSH

PETRAK, Z. — RIMSA, V. (Forschungsinstitut fiir Zuckerriibenanbau, Semcice): Er-
hohung der Resistenz des Ziichtungsmaterials gegen das Virus der Vergilbungskrank-
heit der Riibe und ihre Ausniitzung im ZiichtungsprozeB. Sbor. UVTIZ - Genet.
a Slecht., 13, 1977 (1) : 53-60.

In den Jahren 1965—1975 wurde produktives mehrkeimiges Ziichtungsmaterial ge-
wonnen, das unter den Bedingungen Kkiinstlicher Infektion mit dem Virus der Vergil-
bungskrankheit der Riibe (BYV) in den Jahren 1974 und 1975 eine hohe Produkti-
vitdt betreffs Hauptnutzeigenschaften erreichte. Tolerante Nachkommenschaften die-
ses Materials behalten stets ihren hohen technologischen Wert. Ziichtungsmaterial mit
der Toleranz gegen das Virus der Vergilbunskrankheit der Riibe wurde durch Kreu-
zung des inlédndischen Materials mit ausldndischer gegen BYV toleranter Sorte, und
durch Leistungspriifungen der Nachkommenschaften der Fi bis Fs-Generation ge-
wonnen. Mehrkeimiges tolerantes Material wird in weiterer Selektionsarbeit als
Komponente (Pollenspender) zu pollensterilen einkeimigen Linien benutzt.

Zuckerriibe; Virus der Vergilbungskrankheit der Riibe (BYV); Ziichtung auf Tole-
ranz
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COMBINING ABILITY AND GENETIC ANALYSIS OF THE USTILAGO
MAYDIS (DC.) CDA RATE OF DAMAGE OF ZEA MAYS L. INBRED
LINES

A. PIOVARCI, V. MASLER

PIOVARCI, A. (Maize Research Institute, Trnava): Combining Ability and Ge-
netic Analysis of the Ustilago maydis (Dc.) Cda Rate of Damage of Zea mays
L. Inbred Lines. Shor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 61-66.

Inbred lines of different degrees of Ustilago maydis (Dc.) Cda resistance Co 114,
Co 108, Co 140, Co 167 and Early 1 were crossed in complete diallel crossing.
All single crosses and parent inbreds were tested by artificial inoculation to
state mean rate of damage. The data obtained were processed by means of the
analysis of general and specific combining ability, by means of genetic analysis,
and reciprocal effects were determined. Both general and specific combining
ability were highly significant but the GCA F ratio was more than 6 times
higher. Reciprocal effects were also highly statistically significant. Genetic ana-
lysis showed that additive gene action complicated with non-allelic interactions
and partial dominance is contributing in the control of the character. The distri-
bution of array points showed an excess of dominant alleles except the inbred
Early 1. Synthesis of genetic analysis and analysis of combining ability gives
complete information about inbred lines and offers to a breeder a chance of
intentional construction of resistant hybrids.

Ustilago maydis (Dc.) Cda rate of damage; genetic analysis; GCA — general
combining ability; SCA — specific combining ability; reciprocal effects

Resistance of corn hybrids to any disease, Ustilago maydis (Dc.) Cda
included, is proportionate to the degree of resistance in inbreds that are
combined to make hybrids. Dominance of resistance or susceptibility to
the disease, interaction of genetic factors and environmental eftects comp-
licate general relations. Therefore general information on the genetical
basis of corn resistance to the disease and specific information on any
inbred line included to a breeding program are very important to release
resistant corn hybrids.

Inheritance of corn resistance to Ustilago maydis (Dc.) Cda is determined by
a relatively large number of genes and has a quantitative character (Ullstrup,
1955). According to Saboe and Hayes (1941) genes for resistance to the disease
are located in the short arm of chromosome 6 and in the long arms of chromosome
7 and 8. Reciprocal effects were reported very often (Jugenheimer, 1958; MiS$ -
¢erjakova, 1963). However, additive gene action is supposed generally as the
main, non-allelic interactions are also reported (Cabulea et al, 1971; Munte-
anu et al., 1969).

This work was initiated to obtain information on the importance of different
gene action conditioning corn resistance to Ustilago maydis (Dc.) Cda and reciprocal
effects.

MATERIAL AND METHOD

Inbred lines of different degrees of Ustilago maydis (Dc.) Cda resistance Co 114,
Co 108, Co 140, Co 167, Early 1 were crossed in complete diallel crossing (all p? com-
bination). Single crosses and parent inbreds were planted in a randomized complete

SBORNIK UVTIZ — GENETIKA A SLECHTENI, 13 (L), 1977, ¢.'1 61



block experiment, having three replications and 20 experimental plants in each
replication in the 1967 and 1968 growing season at Trnava. All plants were artifi-
cially inoculated by injecting sporidia into young plants at their 3—4 leaf stage.
Evaluation of the rate of damage was done by screening the grade of damage (size
and number of galls and their localization on the plant) of all attacked plants and
stating the mean rate of damage using the system suggested by VozZdova (1965).

For the data of the mean rate of damage general and specific combining abi-
lity analysis was carried out according to Griffing (1956) using Method 1, Mo-
del I. Reciprocal effects were also estimated according to Griffing’s Method 1, Mo-
del I. The genetic analysis was carried out by graphic analysis Wr Vr (Jinks,
Hayman, 1953; Hayman, 1954).

RESULTS AND DISCUSSION

Analysis of variance for the values of the Ustilago maydis (Dc.) Cda
rate of damage (Table I) yielded highly significant mean squares for

I. Analysis of variance for the Ustilago maydis (Dc.) Cda rate of damage

Source df Mean squares F
Varieties (A) 24 81.049 17.98++
Blocks (B) 2 21.24 0.47
Years (C) 1 860.16 19.08++
AxC 24 97.36 2.16%
Error 48 45.09
++ P = 0.01
+P = 0.05

varieties and years. The differences among the values of the rate of damage
in F1 crosses were also found to be significant and it might be assumed
that genotype differences in resistance existed among the crosses tested.

Highly significant mean squares for years and significant for inter-
action varieties X years showed a fluctuation of the rate of damage of
the crosses caused by ecological weather conditions.

The rate of damage mean values for Fi, and reciprocal Fi, and parent
inbred line (Table II) shows that variability of the rate of damage is

II. F1 and reciprocal F1 mean values for the Ustilago maydis (Dc.) Cda rate of
damage

Inbred Coll4 Co 108 Co 140 Co 167 Early 1
Co114 18.9 17.6 4.9 21.2 10.1
Co 108 17.8 7.8 23.7 35.6 5.0
Co 140 6.5 6.6 1.2 12.9 12.3
Co 167 25.0 37.1 13.5 32.8 31.5
Early 1 4.6 9.5 43 36.3 1.1

62 GENETIKA A SLECHTENI — 1077



adequate to illustrate the relative importance of various types of gene
action which condition resistance of the crosses tested.

General and specific combining ability analysis of variance of the
Ustilago maydis (Dc.) Cda rate of damage (Table III) shows that both
GCA and SCA F ratios are highly significant, but the GCA F ratio is

III. Analysis of variance of general and specific combining ability for the Ustilago
maydis (Dc.) Cda rate of damage (Griffing, 1956; Method 1, Model I)

Source df Mean squares F
GCA 4 539.41 71.82++
SCA 10 85.94 11.44++
Reciprocal effects 10 22.49 2.99++
Error 48 7.51
++ P = 0.01

more than 6 times higher_ It indi- IV. General combining ability effects

: for the Ustilago maydis (Dc) Cda rate
cated that GCA played the main 3", o %00 4N 0" 1956, Method 1,
role in conditioning resistance t0  nodel 1)

Ustilago maydis (Dc.) Cda and

that mainly additive gene effects .

were contributing in thge control of Fiibeed e CORcfect
this character. Furthermore GCA

effects of inbred lines (Table IV) Coll4 —1.36
are very important for combining Co 108 0.92
hybrids with a high degree of resis- Co 140 —~17.19
tance to the disease. The table data Co 167 11.94
show that inbred lines Co 140 and Barb] —431
Early 1 (GCA effects — 7.19 and — e i
— 4.31) are best for combination (B — &) 1.23
of hybrids resistant or tolerant to

the disease.

Specific combining ability effects (Table V), in some cases, approached
GCA effects in terms of their relative importance in conditioning resistance
to the damage by Ustilago maydis (Dc.) Cda and show that non-allelic
interactions are important in those combinations.

Highly statistically significant reciprocal effects (Table III) indicate
differences between reciprocal Fi, and their values are shown in Table V.

Genetic analysis using graphic analysis Wr Vr is presented in Fig. 1,
and its parameters in Table VI. Regression coefficient in the Wr Vr graph
for the Ustilago maydis (Dc.) Cda rate of damage indicated that additive
gene action complicated with non-allelic interactions is contributing in the
control of the expression of the character. Regression line intercrossed
the Wr axis close above the origin, which showed that partial dominance
was found to be an important type of gene action.

In the Wr Vr graph the distribution of the array points of inbreds
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V. Specific combining ability and reciprocal effects for the Ustilago
Cda rate of damage (Griffing, 1956; Method 1, Model I)

maydis (Dc.)

Inbred Co 108 Co 140 Co 167 Early 1
Coll4 2.22 —1.65 —3.43 —2.88
—0.11 —0.81 —1.91 2.77
Co 108 5.53 7.55 —5.28
8.53 —0.72 —2.29
Co 140 —17.45 3.40
—0.31 4.00
Co 167 10.31
—2.42
s(813 — S1c) 245
3(81 — Su1) 2.12
s(Tij — Tw) 2.74

1 line — SCA effects
2 line — reciprocal effects

VI. Vr, Wr, Vp, b and sp values of gra-
phic analysis

Inbred Vr Wr
Co114 46.34 90.08
Co 108 153.83 121.28
Co 140 23.22 29.29
Co 167 84.34 40.03
Early 1 205.52 166.03
Vp = 182.05
b = 0.66
s, = 0.127

(families) above or below the line
designating 50 % dominant alleles
determined the ratio of dominant
and recessive alleles of the parents
for the trait. Array points close to
origin represented parents with an
excess of dominant alleles.

In our case the array points
were located below the 50 % — li-
ne (except inbred Early 1) and in
the whole diallel crossing dominant
alleles were in excess. Only in in-
bred line Early 1 recessive alleles
were in excess.

Synthesis of genetic analysis
and analysis of combining ability
of the Ustilago maydis (Dc.) Cda_.

rate of damage gives complete information on the breeding value of
inbred lines and offers to a breeder a chance for intentional and purpo-
seful construction of resistant hybrids.
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PIOVARCI, A. — MASLER, V. (Vyskumny ustav kukurice, Trnava): Kombinaénd
schopnost a genetickd analyza stupiia mnapadnutiac samoopelovanych linii kukurice
snefou kukuriénou [Ustilago maydis (Dc) Cda]. Sbor. UVTIZ - Genet. a Slecht., 13,
1977 (1) : 61-66.

Samoopelované linie rézneho stupna odolnosti proti sneti kukuri¢nej Co 114, Co 108,
Co 140, Co 167 a Early 1 boli krizené metédou tUplného dialelického kriZenia. Vietky
krizence a rodi¢ovské samoopelované linie boli testované cestou umelej inokuldcie
a bol stanoveny priemerny stupen napadnutia. Tieto vysledky boli spracované ana-
lyzou kombinaénej schopnosti, genetickou analyzou a boli stanovené reciproéné efek-
ty. V3eobecnd a Specidlna kombina¢nad schopnosf sa ukdazali Statisticky vysoko vy-
znamné, aviak pomer F pre vieobecni kombinaénu schopnosf bol Sestkrat vy3si. Re-
ciproéné efekty boli tieZ Statisticky vysoko preukazné. Genetickd analyza ukézala, Ze
aditivne podsobenie genetického systému komplikované nealelickymi interakciemi
a ¢iastoénou dominanciou zodpovedajui za regulovanie $tudovaného znaku. Distribucia
prieseénikov Wr a Vr rodin rodi¢ovskych samoopelovanych linii ukazuje prevahu
dominantnych génov nad recesivnymi s vynimkou samoopefovanej linie Early 1.
Syntéza genetickej analyzy a analyzy kombina¢nej schopnosti ddva uplni informaéciu
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o samoopelovanych liniach a poskytuje $Iachtitelovi moznosf zamernej konstrukcie
odolnych hybridov.

snet kukuriéna; odolnost; kombina¢na schopnosf; geneticka analyza

IIMOBAPYMK, A. — MACIJIIP, B. (Hayuno-uccrenoBaTensCKHi MHCTHTYT KyKypy3bl, TpHasa):
HoM6HHanHOHHAN CIOCOGHOCTE M reHEeTHUECKHN AaHANH3 CTENeHH NOPAXKEHHA CAMOOMBLIAIIIHXCH
JAMHMI KyKypys3s: Nysbipuaroi TonosHei Xykypysm [Ustilago maydis (Dc) Cdal]. Sbor.
Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) : 61-66.

CxpemuBanu CaMOONBLIAIONIMECH JHHUHM KyKypyssl PasHON CTENeHM yCTOHUMBOCTH K Iy3bIpHaToOif
rososae Co 114, Co 108, Co 140, Co 167 u Early 1 mo Merony moOJHOTO IMAJJIENHHOTO CKpe-
nusaHusA. Bce THOpHIBI M DOXUTENBCKHe CaMOONLLIMIONIMECST JIMHUM TeCTUPOBANHM IIyTEM WHCKyC-
TBEHHOTO HHOKYJIMDPOBaHHs, ONpENeNAs CPeNHIOn CTeneHb mopakeHus. Pesyisrarsl ofpabarsiBaiic
C IOMOUIBI0 aHaNM3a KOMOMHAIIMOHHOM CHOCOGHOCTH, TEHETHUYEeCKOTO aHaJHsa M ONpeleNsid pe-
uunpokHsle apdexrer. Obmag u cmeunansHas KOMOMHAITMOHHAsA CIOCOGHOCTH OKa3aJHUCh CTATHUCTH-
YeCKM BBICOKO3HAYMMBI, HO OTHomeHMe F' mus ofumjeit KOMOMHAmHOHHON cmocobHocT B 6 pas
6onsme, BricoxomocroBepHbiMu 6blIM TaKKe penunpokHsie addexrsi. Kax mnoxasan remerHueckmit
aHaJM3, anIUTHBHOe IEHCTBMe TEHETHYECKOH CHCTEMbI, YCIOXKHEHHOe HeaJUIeNbHBIMH B3aUMOIei-
CTRMAMM M 4YaCTHYHOIf IOMHMHAHTHOCTHI, OGYCIOBIMBaeT peryJHMpOBKy NaHHOIO NpH3HaKa. Pacmpe-
neneHHe Todexk TnepecedeHus W, u V, ceMeiiCTB pONUTENhCKHX CAMOOMBIAAIONIUXCA JHHUE IO-
KassiBaeT Tpeo6ianaHWe AOMMHAHTHBIX TeHOB Hall PEIECCHBHBIMM 3a MCKIIOYEHHEM CaMOOILLIAI-
meiicy auany Karly 1. Cunres reHeTHuecKOoro aHadM3a ¥ aHalM3a KOMOHHAIJMOHHON CrOCO6-
HOCTM JaeT TIIOJHOE IIPeNCTAaBJEHHEe O CaMOONBLIAIONIMXCS JHHUAX, [O3BOJAL TaKUM 06pasoMm
CEeNEKIIHOHepy IlleJIeHanpaBJleHHQ COCTABJIAThL YCTOHYHMBEIE THOPHILL.

ny3slpyaTasg TOJIOBHsA KyKypy3el; yCTOHYHBOCTH; KOMOMHAIIMOHHAS CIIOCOOHOCTB; TEHETHMUYECKHil
anajgua

PIOVARCI, A. — MASLER, V. (Forschungsinstitut fiir Maisanbau, Trnava): Kombi-
nationsvermogen und genetische Analyse des Grades des Maisbeulenbrandbefalls
[Ustilago maydis (Dc) Cda] bei selbstbefruchtenden Maislinien. Shor. UVTIZ - Genet.
a Slecht., 13, 1977 (1) : 61-66.

Selbstbefruchtende Maislinien von verschiedenen Stufen der Widerstandsfdhigkeit
gegen Maisbeulenbrand Co 114, Co 108, Co 140, Co 167 und Early 1 wurden mittels
der Methode der vollstédndigen Diallelkreuzung gekreuzt. Alle Hybriden und selbst-
befruchtende Elternlinien wurden durch kiinstliche Inokulation getestete und durch-
schnittlicher Befallsgrad ermittelt. Die Ergebnisse wurden der Analyse des Kombi-
nationsvermogens unterzogen und reziproke Effekte mit Hilfe der genetischen Ana-
lyse bestimmt. Beide Kombinationsfdhigkeiten, allgemeine und spezielle, erwiesen
sich als statistisch hoch signifikant, doch war das Verhiltnis F fiir allgemeine Kom-
binationsfdahigkeit sechsmal hoher. Reziproke Effekte waren auch statistisch hoch
signifikant. Genetische Analyse zeigte, daBl die additive, durch nichtallele Interaktion
und partielle Dominanz komplizierte Wirkung des genetischen Systems fiir die Re-
gulation des beobachteten Merkmals verantwortlich ist. Die Distribution der Schnitt-
punkte Wz und Vr der Familien der selbstbefruchtenden Elternlinien zeigt, daB} die
dominanten Gene den rezessiven iiberlegen sind, mit der Ausnahme von der selbst-
befruchtenden Linie Early 1. Die Synthese der genetischen Analyse und der Analyse
des Kombinationsvermogens bietet vollkommene Information liber selbstbefruchtende
Linien und ermoglicht es, eine zielbestrebte Konstruktion resistenter Hybriden vor-
zunehmen.

Maisbeulenbrand; Resistenz; Kombinationsverméigen; genetische Analyse
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THE SOURCES OF RESISTANCE TO POWDERY MILDEW
(ERYSIPHE GRAMINIS.DC. F. SP. TRITICI MARCHAL)
IN WINTER AND SPRING WHEAT

F. MRAZ

MRAZ, F. (Cereal Research Institute, Kromériz): The Sources of Resistance to
Powdery Mildew (Erysiphe graminis DC. f. sp. tritici Marchal) in Winter and
Spring Wheat. Sbor, UVTIZ - Genet. a Slecht., 13, 1977 (1) : 67-70.

The paper gives a list of winter and spring wheat varieties resistant to powdery
mildew race 57 discovered in Czechoslovakia. From the winter wheat collection
only 3.3%,, from the spring wheat collection 13.39, of varieties were resistant
to this race.

powdery mildew; race 57; sources of resistance

In 1969 a new physiologic powdery mildew race was ascertained for
the first time, namely on the territory of Czechoslovakia; it was designated
as race 57.

This race was identified from the powdery mildew sample found on
the differential variety Salzmiinde St. 14/44. This new race overcomes
the resistance genes 1B/1R, Pm 1, and Pm 3b in the varieties Salzmiinde
St. 14/44, Ulka (Red Fern) and Chul from the test assortment arranged
by Dr. Nover. Its occurrence was rare in the number of powdery mildew
samples designed for the identification of races in that year. It was deter-
mined on the same host variety also in 1970. In 1971 it was ascertained
on the variety Kavkaz, in 1972 on Carsten V and Kavkaz, in 1973 on
Aurora, Bezostd 1, Carsten V, Chul, Kavkaz, Orlando, and VDH 2/69
(the Netherlands), and in the last year before its publication on Carsten V,
Chul, and Salzmiinde St. 14/44 (Mrédz, Solec, 1976).

The identification of a new race and description of its virulence to
differentials are sufficient just for the race evid%nce and knowledge of
physiologic specialization of a parasite in the given country. However,
it is insufficient for its utilization by a breeder. Then it is necessary to
learn more about it, to know the sources of resistant material which every
plant pathologist — breeder is interested in, when he wants to produce
new mildew race resistant genotypes. The object of this study was to
ascertain them.

MATERIAL AND METHOD

The collections of varieties and strains from the assortment of winter and
spring wheat were tested with race 57 gained mostly from the Department of Ge-
netics and Plant Breeding of the Cereal Research Institute at KromériZ. The seeds
of samples of both collections were sown gradually into pots and after emerging
the plants were placed under glass covers (to prevent the infection from the envi-
ronment) in the glasshouse till the two-leaf-stage. In this phase the leaves of va-
rieties were inoculated uniformly by dusting the conidia of race 57 and the infected
plants were transferred into an air-conditioned chamber with a standard temperature
of +17°C (=2°C) at artificial illumination (fluorescent lamps + normal bulbs) with
a 16-hour-photoperiod.
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Seven to nine days were sufficient for the development of large pustules of
the parasite on leaf blades of susceptible varieties. At that time the varieties were
evaluated. Those appearing as resistant (0, 1 and 2 in the current 5-grade-scale;
3 and 4 = susceptible) were verified, when repeatedly sown and infected. The re-
sistant varieties from the tested ones (degrees 0—2) are given in the following section
of this paper.

RESULTS

Simultaneously with the identification of the new race, resistant va-
rieties were ascertained which also the differentials from our test assort-
ment belong to. They are spring wheats of variety Axminster, Halle St.
13471, Weihenstephan St. M, and Hope with resistance genes Pm 2,
Pm 1 + ,Pm-d“, PM 4, and PM 5. It may be supposed that varieties
given in the following list may possess some of the resistance genes, too.

WINTER AND SPRING WHEAT VARIETIES WITH RESISTANCE
TO POWDERY MILDEW RACE 57

a) winter wheat

As II/8 X Chancellor (C. I. 14116); Aximinster/8 X Chancellor; Bi-
serka; C 919/69; Centurk; C. I. 13836/8 X Chancellor; Drina; Elia X Mara;
Eros X Ibis; Fredrick; Hohenthurm 4891/67; Hohenthurm 1508c/66; Hu-
me; Khapli/8 "X Chancellor; Kranich; L 707; Libellula; Luron; McNair
1813; (Mex. 9 X 35.2.1) 14.8; Norka/8 X Chancellor; NS 447; Purdue II;
Rothwell Tetrix; Sava; US (60) 41; Yuma/8 X Chancellor; 35/68 (Poland);
203 X 65 (Bulgaria)

b) spring wheat

Africa Mayo; As II; Aubers; B 9242 (line Mexico); Bicop; BT 20;
BT 2095; C. I. 15099; C. I. 15117; C. 1. 15686; Cinnamon; Crvenka (VIR
40023); Currawa; Delhi 2; Era; Fange 16; GE 363; GER 472; Hadmerslebe-
ner 31041/67; Hadmerslebener 33146/68; Hadmerslebener 41679/69; Hope;
Chile (2-1656); IRN — 145 (C. I. 13836); Jufy I; Khapli; Kleinwanzlebe-
ner 3681/67; M 23/66 (Argentine); M 374 — Sr; Md /Mc M/E (Af-My)?
14159-7t-36-2f; Mexico 43; Mexipak 68; Mexique 40; Min — 8156 X Jar
(On) Az 67; Minn. II-61-13; [ (Nor. 10 X Brevor) 14 X Centana] B 59.3;
[ (Nor. 10 X Brevor) 14 X Centana?] B 61.122; Norka; Normandie: PN 217
TN 15 — Nai 60 PK 2659-13Mv-Od; Pompe; Praga; P. V. 18; Ot 254 —
Ravi 66 X Mxp 65; Regue 66; Ridley 48; Sicco; Siete Cerros T 66; Solo;
Son 64 X C 271; Streng; Tr. carthlicum; UV-SK X San Pastore X Mara
/Kalyan 227 A-31382-3M-1S/; Vernal (C. I. 3686); Weibulls Sappo; Wei-
henstephan St. My; 0224/52 (C. I. 245110); 36896 — G 542 X Y X 54 A;
IT 58.417.5.39.3; 11-5514/2 1I-60-105 II-64-33

Note: The varieties printed in italics have not proved any signs of powdery
mildew infection (without fungal mycelium, chlorosis, necrosis).

DISCUSSION

From 1328 wheat samples tested, 90 varieties were resistant to pow-
dery mildew race 57 ( i. e. 6.8 %). There were 869 winter wheat samples
there and 29 of them were resistant (i. e. 3.3 %). From 459 spring wheat
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samples only 61 varieties were resistant (i. e. 13.3 %). Only one-fourth
of resistant samples was from the winter wheat collection and three-fourths
from the spring wheat collection. Thus cca 3 samples from 100 winter
wheat varieties and 13 samples from 100 spring wheat varieties possess the
genes of resistance to powdery mildew race 57. From the races tested
earlier (0, 1, 2, 3, 4, 18, 21, and 34) races 2 and 4 indicate a similar ratio
of resistant winter and spring wheat varieties. When testing the other
races, the numbers of resistant winter and spring wheat samples were
nearly equal to the ratio of 1 to 1, only with mildew race 34 the ratio was
inverse in comparison with race 57; two-thirds of resistant varieties are
from the winter wheat collection and one-third from the spring wheat
collection. In comparison with other mildew races the total number of
wheat samples with resistance to mildew race 57 is small and on the
whole it is on the same level with mildew race 34.

The resistance of varieties having the winter wheat variety Chancellor

as one of the parents, is not derived from this variety, but from the
other parent. Chancellor is susceptible to mildew race 57. It implies that
the resistance in those samples is derived from spring wheat varieties
which Chancellor had been crossed with. They are the varieties As II,
Axminster, Khapli and Norka (they were tested too and are given in the
list of resistant samples) and also varieties which were not tested with
mildew race 57 (their seeds were not available), but they may be ranked
among the resistant ones without testing on the basis of resistance of their
crosses with Chancellor to race 57. They are the varieties C. I. 13836 and
Khapli. :
Varieties of Yugoslav origin (Biserka, Drina, Libellula, and Sava)
are resistant to mildew race 57 in the one-leaf stage, but not to such
a degree as most of wheat varieties from samples given in the list (their
evaluation ranges from 1 to 2 of the classification scale).
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Prace podava seznam odrud ozimé a jarni pSenice, odolnych k padli travnimu,
rase 57, objevené v Ceskoslovensku. Z ozimych p$enic bylo odolnych 3,39, z jarnich
p3enic 13,3 %, odrd k této rase.
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MPA3, ®. (Hayuno-uccienosaTelsCKHii MHCTUTYT 3epHOBEIX KyabTyp, Kpomepwmx). Herounmku
ycroituMpocT K MydHHcTOM poce anakos (Erysiphe graminis D. C. f. sp. tritici Marchal)
y o3uMoit m sposoi muenunst. .Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) :67-70.

B pafore mpuBOIMTCS HepedYeHb COPTOB O3MMON M APOBOI IINEHMLHl, YCTOHYHBEIX K MYYHHCTOH
poce 3nakoB, K OBHapykeHHOH B Uexocnosakum pace 57. Ms osumeix nmenun ycroitumssr 3,3 Y,
a us sposeix — 13,3Y.
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gegen Getreidemehltau (Erysiphe graminis D. C. f. sp. tritici Marchal) in Winter- und
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Die Arbeit bietet ein Verzeichnis der Winter- und Sommerweizensorten, die gegen
die in der CSSR gefundene Getreidemehltaurasse 57 widerstandsfdhig sind. 3,39

von Winterweizensorten und 13,39, von Sommerweizensorten waren resistent gegen
diese Rasse.

Weizen; Resistenz; Getreidemehltau
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THE INHERITANCE OF VERTICAL RESISTANCE OF THE OAT
CULTIVARS DODGE AND GARLAND TO CENTRAL EUROPEAN
CROWN RUST RACES

J. SEBESTA

SEBESTA, J. (Institute of Plant Protection, Praha - Ruzyné): The Inheritance of
Vertical Resistance of the Oat Cultivars Dodge and Garland to Central Euro-
pean Crown Rust Races. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) :71-79.
The resistance of oat cultivars Dodge and Garland to P. coronata Cda. var.
avenae Fraser et Led., to races 201, 228, 229, 230, 232, 238, 239 and 240 is con-
ditioned by two independent dominant and probably by one recessive gene.
The resistance to races 216, 265 and CS 1 is established monofactorially, the
factor effective against race 265 being probably derived from the cultivar Vic-
toria while that effective against races 216 and CS 1 coming from the cultivar
Landhafer. It was proved that at least a part of the genetic background of
crown rust resistance is in the cultivars Dodge and Garland identical. Major-
-genes for crown rust resistance of the cultivar Dodge and probably Garland as
well are non-allelic with the Pc-39 gene so that these can be accumulated in
one genotype (cultivar). A question of breeding a multigenic cultivar by the
use of these crown rust resistance sources is discussed.

hybridological analysis; non-allelism; multigenic resistant cultivar; multiline
cultivar; crown rust resistance sources

The oat cultivar Dodge was considered, in general, as crown rust
resistant on the North American continent in the time of its release
(Shands, Crager, Forsberg, 1966). According to Coffman,
Murphy and Stevens (1958, 1961) this oat cultivar was resistant
to crown rust races 203, 216, 200 and 294 and it had a low attack
severity.

Similarly the oat cultivar Garland was highly resistant to naturally
occurring crown rust races in the USA at the beginning of its testing
Shang Forsberg, Arawinko, 1966). Later on, however,
1t was more susceptible due to the occurrence of new crown rust races.
It is assumed in general that the Garland cultivar is more susceptible
to crown rust than the Dodge cultivar, but less susceptible than the
Goodfield cultivar (Shands, Fosberg, Arawinko, 1966).

In Czechoslovak oat varietal trials (Sebesta, 1970a, b, 1972a) the cultivars
Dodge and Garland were resistant to all the crown rust races (Sebesta, 1970c, d,
1972b, c, 1973) with the exception of race 264 (Sebesta, 1972b). Therefore, these
cultivars belong to the most valuable resistance sources to oat crown rust in Central
Europe.

For the above mentioned reasons the inheritance of vertical resistance to Cent-
ral European races of Puccinia coronata Cda. var. avenae Fraser et Led. was ana-
lyzed. Simultaneously the identity of crown rust resistance factors of these oat cul-
tivars was proved. The results obtained are treated of in this paper.

MATERIAL AND METHOD

The agronomical characteristics of both cultivars were already described
(Shands, Cruger, Forsberg, 1966; Shands, Forsberg, Arawinko,
1966; Sebesta, 1975a). The reactions of parental cultivars to isolates of crown
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rust races used are given in Table I. The range of the virulence of races on crown
rust standard differentials (Sebesta, 1970c, d; 1972b, 1973) is given in Table II.

The environmental conditions under which the analyses had been established
Sebesta, 1970b, ¢, d), the inoculation technique (Browder, 1972; Sebesta,
1972d) and the infection type evaluation (Finkner, 1954) were analogical to other
rust investigations (Sebesta, 1975b).

I. Reaction of parent oat cultivars to the cultures of physiologic races of P. coronata
Cda. var. avenae Fraser et Led. in seedling (K) and adult (D) stages (R = resistant,
S = susceptible, — not tested)

Growih Cultivar

Physiologic race/Culture stage

Dodge | Garland | Bento Diadém Tiger

201
42732
216
58—67/1
228/
32—172/1
228]
73—73/1
229]
34—-73/3
230/
12—73[2
232]
67—67/2
238]
128—72/2
239/
44—-73/1
240/
9—-71/2
240/
34—74/1
240]
3—-71/2
265/
66—66/1
265/
48—72/1
265/
83—72/1
CS1/
153—65/2

URURIORORIORIOARIOA URIORIORIOARIOAR URIORIOR OA
Ll | Buvunun| V| Bl | V| V]| v | V]| ] V] V] v

o | uunvun| | V| v | V| V] v V]l v vl vl v

AR | RABAA | R | ®RARAA | B | B | A AR ®AA| D
LW | By | V| B unl | V| V| © ]| | ©]| v x|

AR | RARAR | & | BIRAA | R | &R R R REAR | R

RESULTS AND DISCUSSION

The results of the F, hybridological analyses of the crown rust re-
sistance of the oat cultivars Dodge and Garland in seedling and adult
stages are given in Tables III, IV and V. From these data it is evident
that the vertical resistance of both cultivars to crown rust races 201, 228,
229, 230, 232, 238, 239 and 240 is conditioned by two independent domi-
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II. Range of virulence of the cultures of physiologic races of P. coronata Cda.
var. avenae Fraser et Led., used in hybridological analyses

Ph}?;giogl ¢ Culture Virulence on standard differentials
201,) 42—173/2 Appler, Bond
2162) 58 —67/1 Anthony, Victoria, Appler, Bond, Ukraine
228,) 32—-72/1 Ukraine
228,) 73—-73/1 Ukraine
229,) 34—73/3 | Ukraine, Saia
230,) 12—-73/2 Appler, Ukraine
232,)) 67—67/2 Anthony, Ukraine, Saia
238,) 128—-172/2 Appler
239)) 44—173/1 —
240,) 9—71/2 | Anthony
240,) 34—74/1 Anthony
265%) 66—66/1 Appler, Bond, Landhafer, Santa Fe, Trispernia, Bondvic
265%) 48 —72/1 Appler, Bond, Landhafer, Santa Fe, Trispernia, Bondvic
265%) 83—-72/1 Appler, Bond, Landhafer, Santa Fe, Trispernia, Bondvic
CS 1?) 153 —65/1 Victoria, Appler, Bond, Ukraine, Saia

;1) Race of the first group
2) Race of the second group

III. Segregation of the F2 generation of adult plants according to the reaction to
P. coronata Cda. var. avenae Fraser et Led., physiologic race 239 and 265 in crosses
of the resistant oat cultivars Dodge and Garland with the susceptible ones Bento

and Tiger
Plants
Race/ Expected 2
Test/Cross Cultire fatio X P
R S n

1. Dodge x Bento 239/

44—173/1 317 13 330 61 :3 0.41 0.7—0.5
2. Dodge x Tiger 265/

66—66/1 216 70 286 3:1 0.042 | 0.9—0.8
3. Garland x Tiger 265/

66—66/1 | 232 83 315 3:1 0.31 0.7—-0.5

nant and probably by one recessive gene. These genes are effective in both
adult (Table III) and seedling stages (Table IV). On the other hand the
resistance to races 216, 265 and CS1 is monofactorially established, the
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IV. Segregation of the F2 generation of seedling plants according to the reaction
to P. coronata Cda. var. avenae Fraser et Led., physiologic races 201, 228, 229, 230,
232, 238, 239 and 240 in the crosses of the resistant cultivars Dodge and Garland
with the susceptible ones Bento and Diadém

Plants

Race/ Expected 3
Test/Cross Culture ratio = £
R ‘ S ' n
1. Dodge x Bento 201/
42—-73)2 197 11 208 61 :3 0.17 0.7—0.5
2. Dodge x 228/
Diadém 32—-72/1 203 8 211 61:3 0.38 0.7—0.5
3. Bento X Dodge 229/
34—-73/3 109 4 113 61 :3 0.33 0.7—0.5

4. Bento x Dodge 239/ .
44—73/1 198 9 207 61 :3 0.053 0.9-0.8

5. Dodge x 240/
Diadém 9-—-71/2 245 11 256 61:3 0,087 0.8—0.7

6. Bento x Garland 228/
73—173/1 218 9 227 61:3 0.26 0.7—0.5
229/

34—73/1

7. Bento % Garland 230/
12—-73/2 145 9 154 61 :3 0.46 0.5

239/
44—73/1

8. Bento x Garland 232/
67—67/2 229 11 240 6l :3 0.006 0.95—0.90

9. Diadém x 238/
Garland 128—172/2 128 5 133 61:3 0.26 0.7—0.5

factor (s) being effective against races of the first group as well. The data
on the reaction of seedling plants of the Fs families of the crosses Dodge X
X Bento, Garland X Tiger and Dodge X Tiger (Table VII) are in accor-
dance with these results. As the analyses of the F; families were perfor-
med in a limited number of plants, homozygous resistant lines and those
segregating for 3 genes were grouped together and the X? value was cal-
culated for a ratio of 45 resistant lines, 18 segregating and 1 susceptible.

The hybridological analysis of the F, generation of the crosses
Dodge X Garland according to the reaction to the first and second group
races indicates that both cultivars have identical at least a part of the
genetical background effective against these races (Table VIII).

Although the resistance to races 216, 265 and CS 1 is conditioned by
one gene, different genes are responsible for the reaction to them in sepa-
rate cases. Whereas the gene etfective against race 265 probably comes
from the Victoria cultivar, the resistance of the cultivars Dodge and
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V. Segregation of the F2 generation of seedling plants according to the reaction to
P. coronata Cda. var. avenae Fraser et Led., physiologic races 216, 265 and CS 1,
in crosses of the resistant cultivars Dodge and Garland with the susceptible cultivars
Bento and Diadém

Plants
Test/Cross Cl}x?:ﬂe Exrgig:;ed X2 P
R S n

1. Dodge < Bento 216/

: 58 —-67/1 158 50 208 3:1 0.10 0.8—0.7
2. Dodge x 265/

Diadém 48 —72/1 156 55 211 3:1 0.13 0.8—0.7
3. Dodge < 265/

Diadém 83 —-72/1 144 42 186 3:1 0.58 0,5—0.3

4. Dodge x Bento 265/
66—66/1 158 54 212 3:1 0.025 0.9-0.8

5. Bento X Dodge 265/
66 —66/1 87 26 113 3.2k 0.24 0.7—0.5

6. Bento x Dodge CS1
153 —-65/1 155 52 207 3.541 0.002 1.0—0.95

7. Bento x Garland 265/
66—66/1 116 38 154 341 0.009 0.95—0.90

8. Bento X Garland | CS1/ ‘
153 —-65/1 169 58 227 3:1 0.037 0.9-0.8

Garland to races 261 and CS1 is probably derived from the Landhafer
cultivar. The virulence of these races on standard differentials of oat
crown rust supports this idea (Table II).

From a practical point of view very important is the fact that crown
rust resistance genes of the Dodge cultivar, and probably the Garland
cultivar as well, are non-allelic with the Pc-39 gene (Sebesta, 1975¢c),
so that they can be accumulated in one genotype (Table IX).

A possibility of combining crown rust resistance factors of the cul-
tivar Dodge or Garland with the Pc-39 gene creates a basis for the
successful breeding of multigenic cultivars the resistance of which should
not be easily overcome by a pathogen mutation (McKenzie et
al.,, 1971).

According to McKenzie et al. (1971) the cultivation of a va-
riety or a series of varieties with one and the same resistance gene on
a large area gives to a pathogen an ideal host. Not yet identified viru-
lence gene (s) can already be present in the population in a low frequency
or a natural mutation for virulence can occur in the pathogen when the
resistant cultivar (s) is widely grown. In any case this virulent strain
(s) can be very quickly multiplied on this cultivar (s) and cause a break-
down of resistance (McKenzie et al, 1971; Sebesta, 1975d).
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VI. Segregation of the Fz generation seedling plants in crosses of the resistant cul-
tivars Dodge and Garland with the susceptible cultivars Bento and Diadém accord-
ing to the reaction to P. coronata Cda. var. avenae Fraser et Led. Relationship of
the genetic background of resistance to the first and second group of physiologic
races

Plants with combination

Race/

Test/Cross Culfiace

R S
S R S

A A

1. Dodge x 228/

Diadém 32—-72/1 156 47 - 8
265/

48—72/1

2. Dodge x 240/

Diadém 9—-71/2 139 42 - 8
265/

48—72/1

3. Bento X Garland | 228/
73—173/1 169 49 = 9

153 —-65/1

4. Bento X Garland 239/
44—-173)1 116 29 - 9

265/
66—66/1

VII. Reaction of the seedling plants of the F5 families of the crosses Dodge X Ben-
to, Garland X Tiger and Dodge X Tiger to P. coronata Cda. var. avenae Fraser et
Led., physiologic races 239 (44-73/1) and 265 (66-66/1)

Number of families

Race/ Expected
Test/Cross Cultare sitio X2 P
R Segr. S Total

1. Dodge x 239/

Bento 44—-73/1 67 32 1 100 45:18:1 0.89 | 0.7—0.5
2. Garland 239/

Tiger 44—73]1 64 33 2 99 45:18:1 1.54 | 0.5—0.3
3. Dodge x 265/

Tiger 66—66/1 22 57 21 100 1 2:1 1.98 | 0.5—0.3

The long-lasting vertical resistance can be achieved by two breeding
ways: 1. multiline cultivars (Browning, Frey, 1969; Sebesta,
1975d) or 2. multigenic cultivars (McKenzie et al, 1971; Sebesta,
1975d) which have incorporated several resistance genes with a wide
spectrum of effectiveness. Each of these methods assumes the availability
of series of effective resistance genes. Moreover, in the case of multigenic
cultivar breeding only non-allelic genes can be combined in one genotype.
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VIII. Relationship of the resistance of the Dodge and Garland cultivars to P. co-
ronata Cda. var. avenae Fraser et Led. Hybridological analysis of the Fz generation
of the cross Dodge X Garland

Cross/ Race/ Plants

Check cultivar Culture

R S Total

Dodge x Garland 240/
34—74/1 309 — 309

265/
66—66/1

Dodge 240/
34—74/1 20 — 20

265/
66—66/1

Garland 240/
34—74/1 16 = 16

Tiger 240/
(susceptible check) 34—74/1 — 10 10

In a foreg-oing paper (Sebesta, IX. Relationship of the resistance of the

: oat cultivar Dodge and Pc-39 line to
1975a) a proof Has G that P. coronata Cda. var. avenae Fraser et

both Pg-2 and Pg-4 factors for stem  [cq Segregation of the F2 generation of
rust resistance ot the cultivars Dod- the cross Pc-39 X Dodge

ge and Garland can be combined

with the Pc-39 gene for crown rust | Segregation
resistance. In this study the proof Cions Ph’;i‘gelj’g‘c Fy

is given that also crown rust resis- o

tance factors of these cultivars can R S
be accumulated with Pc-39 in one |, 59 239/

genotype. The combination of these | podge 44-73)1 | 313 | 2
resistance factors enables to create

very effective genotypes conferring
resistance to all till now identified races of P. graminis Pers. f. sp. avenae
Erikss et Henn. and P. coronata Cda. var. avenae Fraser et Led. as well.

Acknowledgement: The crosses of oats were carried out at Krukanice Plant Breed-
ing Station by the Team of J. Cervenka, M. Sc, to whom the author wishes to
express sincere thanks and appreciation.
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SEBESTA, J. (Ustav ochrany rostlin VURYV, Praha-Ruzyné): Dédiénost vertikdlni
odolnosti ovsa odrud 'Dodge’ a 'Garland’ ke stiedoevropskym populacim rzi ovesné.
Sbor. UVTIZ - Genet, a Slecht., 13, 1977 (1) : 71-79.

Odolnost ovsa odrid ‘Dodge’ a ‘Garland’ k P. coronata Cda. var. avenae Fraser et
Led., rasam 201, 228, 229, 230, 232, 238, 239 a 240 je podminéna dvéma nezavislymi
dominantnimi a pravdépodobné jednim recesivnim genem. Rezistence k rasam 216,
265 a CS 1 je zaloZena monofaktoridlné. Faktor uc¢inny proti rase 265 je pravde-
podobné odvozen z odrady ‘Victoria’, zatimco faktor uc¢inny proti rasam 216 a CS 1
pravdépodobné pochazi z odrudy ‘Landhafer’. Bylo dokazano, Ze alespon ¢ast gene-
tického zakladu pro odolnost ke rzi ovesné je u odrud ‘Dodge’ a ‘Garland’ identicky.
Major-geny pro odolnost ke rzi ovesné odrudy '‘Dodge’ a pravdépodobné také odrudy
‘Garland’ nejsou alelické s genem Pc-39, takZe tyto je mozZné akumulovat v jedné
odrudeé. Je diskutovana otazka $lechténi multigenni odrudy pri vyuziti téchto zdroju
odolnosti ke rzi ovesné.

oves; odolnost; rez ovesna; rasy

LIEBECTA, . (Mucruryr samuts pacrennit HUWP, Ipara - Pyssine): Hacnencrrennocrs sepru-
KanbHON ycToitumBocTH oBca coproB ‘Homwx’ m ‘Taprann’ K CpemHeeBpONEHCKMM NOMyMATHAM
KOpOHuYaToji pkaBuMHpr oBca. Shor, UVTIZ - Genet. a Slecht., 13, 1977 (1) : 71-79.

Ycroirausoers oBca coproB ‘Momx’ u Tapaaun’ x P. coronatea Cda. var., avenae Fraser et
Led.,, x pacam 201, 228, 229, 230, 232, 238, 239 u 240 ofycnioBieHa 2 He3aBUCHMLIMH IOMH-
HAHTHBIMM M, IOBHIMMOMy, 1 pelleCCHBHBIM reHaMM. YcToiluwBocTsb K pacam 216, 265 u CS 1
HOCHT MOHOQaKTOpHEI Xapakrep. [leiicrBenuniii mporus pacet 265 ($akTop BHIBENEH, BEpOSATHO,
u3 copra 'Buxropus’, a nedicrBenHpiit nporus 216 u CS 1 akrop — wmua copra 'Jlamnradep’.
iloxasano, uTo mo KpaliHeif Mepe UacTh TIEHETHYECKOf NPHPOIBI YCTONYMBOCTH K KOPOHUATOM
pkaBuune y copros ‘Momk’ u ‘Tapraun’ mmeRTmyma. MajKOp-TeHsl yCTOHYMBOCTH K KODOHUATOIX
pxaBunne copra ‘Jomwx’ u, seposrHo, ‘Tapnamn’, me amnemsust ¢ resom Pc-39, BBHOy uero mx
MOYKHO aKKyMyJIHpOBaTh B ONHOM copre. O6Cy)KIaeTcs BOmPOC ceseKIMM MyJbTHTEHHOIO COpPTa HpH
MCTIOJNB30BAHHU STHX MCTOYHMKOB YCTOHYMBOCTH K KODOHYATOH prKaBUMHe,

O3ec, yCTOHYMBOCTH; KOPOHUATas p)KABYMHA OBCA; DACHI

SEBESTA, J. (Institut fiir Pflanzenschutz, Praha - Ruzyné): Erblichkeit der wverti-
kalen Resistenz der Hafersorten 'Dodge’ und 'Garland’ gegen mitteleuropdische Po-
pulationen von Kronenrost des Hafers. Sbor. UVTIZ - Genet. a Slecht., 13, 1977 (1) :
71-79.

Die Widerstandsfdhigkeit der Hafersorten ‘Dodge’ und ‘Garland’ gegen die Rassen
201, 228, 229, 230, 232, 238, 239 und 240 von P. coronate Cda. var. avenae Fraser et
Led. ist durch zwei unabhéngige dominante Gene und wahrscheinlich durch ein
rezessives Gen bedingt. Die Resistenz gegen Rassen 216, 265 und CS 1 beruht auf
einer monofaktoriellen Grundlage. Der gegen Rasse 265 effektive Faktor scheint von
der Sorte ‘Victoria’ abgeleitet zu sein, indem der gegen die Rassen 216 und CS 1
wahrscheinlich von der Sorte ‘Landhafer’ stammt. Es wurde nachgewiesen, daf3
wenigstens ein Teil der genetischen Grundlage der Resistenz gegen den Kronenrost
des Hafers bei den Sorten ‘Dodge’ und ‘Garland’ identisch ist. Die ,Major“-Gene
fiir die Resistenz gegen Kronenrost des Hafers bei der Sorte ‘Dodge’ und wahr-
scheinlich auch bei der Sorte ‘Garland’ sind nicht allel mit dem Gen Pc-39, so daf
es moglich ist, diese in einer Sorte zu akkumulieren. Die Frage der Ziichtung einer
Polygensorte bei Ausnutzung dieser Quellen der Resistenz gegen Kronenrost des
Hafers wird diskutiert.

Hafer:; Resistenz: Kronenrost des Hafers; Rassen
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