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INTERSPECIFIC DIFFERENCES IN CEREAL APHID
INFESTATION OF 20 AEGILOPS SPECIES

Vojtéch HOLUBEC, Helena HAVLICKOVA'

Research Institute of Crop Production, Department of Gene Bank
and IDepartment of Entomology, 161 06 Praha 6-Ruzyné 507, Czech Republic

Over 200 accessions of 20 Aegilops species chosen from the collection
of the Gene Bank Praha-Ruzyn& were evaluated for infestation by the
cereal aphids Metopolophium dirhodum (WALKER), Rhopalosiphum
padi (L.) and Sitobion avenae (F.). The highest level of field resistance
to all three aphids was shown by Ae. searsii, and high resistance to the
first two aphids by Ae. columnaris, Ae. neglecta and Ae. umbellulata.
The species closely related to wheat, Ae. speltoides, Ae. longissima and
Ae. ventricosa, were susceptible to all three aphid species.

germplasm; genetic resources; Aegilops; resistance; cereal aphids; Me-
topolophium dirhodum; Rhopalosiphum padi, Sitobion avenae

Wild species of the tribe Triticeae, especially those most closely related in
the genera Triticum and Aegilops, are very important genetic resources for
wheat improvement. As races of pests develop which overcome resistance in
wheat, new genes for resistance must be identified; therefore, collecting,
evaluating and documenting new sources of resistance is of utmost impor-
tance (Raupp etal., 1988). Extensive use has been made of — a number of
wild species of both genera in order to obtain bread and durum wheat culti-
vars with improved disease and pest resistance and with increased protein
content (Gale, Miller, 1987).

In this paper we describe field tests to assess interspecific differences be-
tween Aegilops species from our germplasm collection in their resistance to
the most common cereal aphids occurring in the Czech Republic.

MATERIAL AND METHODS

An extensive Aegilops collection has been established in the Gene Bank
Praha-Ruzyné based on the material originally received from Dr. K. Ham-
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mer, Institut fiir Genetik und Kulturpflanzenforschung, Gatersleben (Ger-
many). Other material came from different botanical gardens and own col-
lecting activity. The nomenclature of the genus Aegilops of Hammer
(1980) was used, with exception of Ae. lorentii HOCHST (1845), which has
been replaced with the older Ae. biuncialis VI8S.

For our experiments, 213 accessions of 20 Aegilops species were chosen
for screening of field resistance to cereal aphids. During three years, 1988 to
1990, a spontaneous infestation of Aegilops spp. by three of the most com-
mon cereal aphids, Metopolophium dirhodum (WALKER) (MD), Rhopalosi-
phum padi (L.) (RP), and Sitobion avenae (F.) (S4) was evaluated. Aphids
were counted at the flowering stage on 10 to 15 fertile shoots (i.e. three to
five plants). The average number of aphids per shoot served as the criterion
for field resistance of Aegilops species (Havli¢kova, 1989). The
Aegilops accessions were mostly of a winter habit, several of them were
spring. The flowering phase occured at the same time and there were no clear
differences between winter and spring sown accessions. A three-factor
analysis of variance of Statgraphic (ANOVA) was used for testing of signifi-
cant differences among mean values of Aegilops species, aphids, and years.
Multiple range analysis shows homogenous groups at the 95 percent confi-
dence level.

RESULTS

A considerable variability in aphid infestation was found between
Aegilops species (Table I). Ae. columnaris, Ae. searsii, Ae. neglecta, Ae. um-
bellulata and Ae. geniculata showed a high resistance to MD over all three
years, and at least in one year they were completely avoided by this aphid.
On the other hand, Ae. tauschii, Ae. crassa, Ae. bicornis, Ae. ventricosa, Ae.
longissima, and Ae. speltoides were increasingly susceptible, and of those
group the last two species had the highest numbers of AMD per shoot. The
lowest numbers of RP were regularly found on Ae. triuncialis, Ae. neglecta,
Ae. columnaris, Ae. umbellulata, and Ae. peregrina, while Ae. geniculata
was avoided in all three and Ae. neglecta in two years. Ae. ventricosa, Ae.
longissima, Ae. speltoides, Ae. crassa, and Ae. bicornis were highly suscep-
tible to RP. To the aphid SA, Ae. searsii was highly resistant; Ae. tauschii
and Ae. cylindrica were somewhat less resistant; while Ae. ventricosa, Ae.
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crassa, Ae. bicornis, Ae. speltoides, and Ae. longissima were heavily in-
fested.

Infestation of plants by AMD and S4 was significantly higher than that by
RP (Table II). The highest average aphid number per shoot was 54.1 for AM/D
onAe. speltoides in 1988, 27.4 for S4 on Ae. ventricosa in 1989, and 9.9 for

I. Mean number of aphids Metopolophium dirhodum (MD), Rhopalosiphum padi (RP), and
Sitobion avenae (SA) per fertile shoot over three years, and multiple range analysis according
to Aegilops species

— z e:::: : o :J e:;;zns No of aphids per shoot Homogenous
MD RP s4 groups

searsii Ss 4 0.07 0.43 0.50 a
comosa . M 2 0.50 0.30 1.43 a
columnaris UMo 4 0.07 0.05 3.80 a
markgrafii C 6 0.57 0.37 1.63 ab
neglecta UMt 15 0.08 0.03 4.60 ab
triuncialis ucC 22 0.63 0.02 3.37 abc
biuncialis UMb 21 0.77 0.37 2.90 abe
cylindrica CD 31 4.55 0.67 1.13 abc
geniculata UMo 13 0.33 0.00 3.08 abcd
kotschyi us 3 2.40 0.40 1.30 abed
Juvenalis DMU 5 0.80 0.33 227 abed
tauschii D 39 9.93 1.20 1.06 abed
umbellulata U 6 0.10 0.07 8.17 abed
peregrina us 2 2.66 0.10 6.67 abed
mutica Mt 3 1.28 1.87 6.03 abed
crassa DM 5 6.90 2.27 11.20 bed
bicornis Sb 3 6.40 2.20 10.30 bed
ventricosa DU 5 5.40 4.83 14.97 bed
longissima | 10 23.60 3.03 8.43 d
speltoides s 14 21.60 2.93 9.80 d
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II. Multiple range analysis for aphid infestation of Aegilops spp. over three years according

to aphid species
Aphid No of aphids per shoot Homogenous groups
Rhopalosiphum padi 1.08 a
Metopolophium
dirhodum 449 b
Sitobion avenae 5.15 b

RP on Ae. ventricosa in 1989. The multiple range analysis showed a con-
siderable difference in aphid abundance on Aegilops between years. Ac-
cording to average data the aphid densities on plants in 1989 correspond

with those observed in 1990 (Table III).

III. Multiple range analysis for aphid infestation of Aegilops spp. according to years

Year No of aphids per shoot Homogenous groups
1990 2.18 a

1989 2.78 a

1988 5.45 b

Cumulative infestation by all three aphid species and averaged over the
years indicates a group of very susceptible Aegilops species: Ae. spel-
toides, Ae. longissima, Ae. ventricosa, Ae. bicornis, and Ae. crassa. The
infestation by single aphid species is relatively proportional here. A very
high level of cumulative infestation was found also in Ae. fauschii, which
was caused by a high number of MD. Some level of field resistance to all
three aphid species was shown by Ae. searsii, especially due to a very low
infestation by SA. Ae. columnaris, Ae. neglecta, Ae. umbellulata, and Ae.
geniculata expressed higher resistance only to MD and RP.

DISCUSSION

The three most common cereal aphids Metopolophium dirhodum, Rho-
palosiphum padi, and Sitobion avenae infested to a different degree all 20
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species of Aegilops studied in our experiments. The infestation varied with
the aphid and Aegilops species and the experimental year. Some accessions
were avoided by one or more aphid species in one or more years. Within the
highly susceptible group of hosts (de. speltoides, Ae. longissima, Ae. ventri-
cosa, Ae. bicornis, Ae. crassa), most accessions were highly infested by all
three aphid species. Despite of this high variability, the aphid densities were
sufficient to screen the Aegilops accessions for field resistance to these pests.

The species that are genomically closer to wheat, are the most heavily
infested by the three aphids. These hosts belong to the section Sitopsis (Ae.
speltoides, Ae. longissima, and Ae. bicornis) possessing an S genome, ho-
moeologic to B of wheat, or to the section Vertebrata (Ae. ventricosa, Ae.
crassa, and Ae. tauschii) possessing the D genome homologic to D of wheat.
An exception, is the lowest aphid infestation found on Ae. searsii, belonging
to the Sitopsis section. This may have been caused by its frequent premature
drying.

Kieckhefer and Lunden (1983) studied the preference of ce-
real aphids for 15 weed grasses. They found great differences in infestation
between tested grasses, their developmental stages, aphid species and years.
They concluded that R. padi was adapted nearly to all grasses, while other
aphid species differed in the level of their infestation. In our experiments,
S. avenae showed the best adaptation for the tested Aegilops species. We
found Ae. speltoides to be the most infested species. In the seedling stage
this species contains a high amount of hydroxamic acids (Niemeyer etal,,
1992), which is responsible for its high resistance to cereal aphids. Our re-
sults differ probably because we evaluated resistance in a later stage of plant
development. Lowe (1978) concluded that the developmental stage may
affect the level of plant resistance to cereal aphids. It may be a result of a
decreased amount of hydroxamic acids after the seedling stage (Niemeyer
etal., 1992). :

Multiple resistance of individual accessions to pests or diseases has been
reported rarely (Gill etal., 1986; Raupp et al., 1988). These authors
tested Ae. tauschii and found some multiple resistance to leaf rust, powdery
mildew, Hessian fly and greenbug. Ae. tauschii was also very little infested
by S4 in our tests. The resistance of this species to the cereal aphid Schi-
zaphis graminum (Rondani) has been characterized as a single dominant
gene that has been incorporated into the wheat cultivar Largo (Joppa,
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Williams, 1982) and in triticale (Webster, Inayatullah, 1984).
In our experiments, the heavy aphid infestation of Ae. speltoides does not
match with its high resistance to leaf diseases (Holubec et al. 1992).
However, many accessions of Ae. markgrafii, Ae. geniculata, and Ae. tri-
uncialis with a certain degree of aphid resistance were also highly resistant
to cereal rusts and powdery mildew (Holubec et al., 1993).

Multiple evaluation of collections of wild relatives of our crops and its
documentation is very important because it gives breeders a better chance
to select appropriate germplasm with multiple resistance to harmful organ-
isms (Fritzsche et al., 1988). The great variation we found among
Aegilops accessions makes some of them valuable sources for breeding of
wheat with increased resistance to aphids.

The results of our present and previous resistance evaluation were in-
cluded in the germplasm information system EVIGEZ in the Gene Bank
Praha-Ruzynég.
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V. Holubec, H. Havli¢kovd (Vyzkumny ustav rostlinné vyroby, Praha-Ruzyné)
Mezidruhové rozdily v napadeni 20 druhii rodu Aegilops obilnimi mSicemi

Vybrany soubor vice nez 200 vzorkl naleZejicich 20 druhiim rodu Aegilops L.
z kolekce Genové banky Praha-Ruzyné& byl hodnocen z hlediska napadeni obilni-
mi m3icemi Metopolophium dirhodum (WALKER), Rhopalosiphum padi (L.) a Si-
tobion avenae (F.). Nejvy33i troveii polni odolnosti ke viem tfem druhtim msic byla
shledana u Ae. searsii a vysokéa odolnost k prvnim dvéma druhiim byla zji¥t&€na u Ae.
columnaris, Ae. neglecta a Ae. umbellulata. Druhy mnoho3téti blizce pfibuzné pSe-
nici, Ae. speltoides, Ae. longissima a Ae. ventricosa, byly vhodnymi hostiteli pro
v3echny tfi druhy msic

genetické zdroje; Aegilops; rezistence; obilni m3ice; Metopolophium dirhodum;, Rho-
palosiphum padi, Sitobion avenae



Z VEDECKEHO ZIVOTA

3. zasedani Slechtiteli v Brné

Odrtidy odolné k chorobam a 3kiidciim jsou stabilizaénim faktorem vynosu hospo-
dafskych plodin, ¢imZ soudasné pfispivaji ke sniZeni rizika hladov&ni obyvatel nasi
planety. 3

U prileZitosti 75. vyrodi zaloZeni Vysoké Skoly zem&d&lské v Bmé byl na této vysoké
Skole uspofddan dne 17. tnora 1994 seminaf vénovany Slechténi rostlin na rezisten-
ci k chorob4dm a $kiidctim. Pof4dala jej Vysok4 3kola zem&d&lsk4 v Bm&, Ceska
akademie zem&d&lskych véd a Ceskomoravska asociace $lechtitelil a semenafi.

Odbomy program seminéfe sestavili ing. P. Barto§, DrSc., ing. A. Lebeda,
DrSc. a prof. O. Chloupek, DrSc.

Seminat zah4jil prof. ing. Oldfich Chlo up ek, DrSc., prorektor Vysoké Sko-
ly zemé&dé&lské v Bmé&. Mezi téméf stovkou ulastnikii seminafe z 28 instituci byli
Slechtitelé, pracovnici vyzkumnych tdstavil, statniho zkuSebniho Gstavu zemé&d&lské-
ho, 3lechtitelskych a semendfskych firem, vysokych 3kol i ze zem&d&lské praxe z
Ceské i Slovenské republiky.

Odbomné referaty, které na tomto seminafi odezn€ly, podaly pfrehled o minulosti
i soudasnosti $lechténi na rezistenci, genetickych zékladech rezistence rostlin, prob-
lematice 3lecht®ni na rezistenci k chorobdm a 3kiidcim obilnin, luskovin, picnin,
zelenin, ovocnych dfevin i okrasnych rostlin. Pfednesené piisp&vky se tykaly rovnéZ
nejnovéjsich poznatki z oblasti Slecht®ni odriid na odolnost u nés i v n&kterych vy-
spelych evropskych zemich. Pfisp&vky byly zamé&feny také na tvorbu vychoziho
materilu, roz$ifovani genetické variability rekombinacemi, metodami in vitro a ge-
netickymi manipulacemi. Zahrani¢ni host seminife Dr. B. Zwatz (Bundesanstalt
fir Pflanzenschutz, Wien) se ve svém pfisp&vku zabyval minimalizaci chemické
ochrany vyuZitim rezistentnich odrid.

Seminaf byl uzavien odbornou diskusi a podle vyjadfeni G¢astnikil byl hodnocen
kladng. Pristi seminéf se bude konat opé&t za rok a bude zamé&fen na nové odridy,
novou legislativu a nové Slechtitelské cile.

Ing. JaroslavaEhrenbergerovd, CSc.,
doc.ing. JanBednd ¥, CSc.
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HODNOCENI TOLERANCE PSENICE K NiZKE HODNOTE pH
A K TOXICITE HLINITYCH IONTU

Hugo ROLDAN, Ladislav BLAHA'

SELGEN a.s., Slechtitelska stanice Stupice, 250 84 Praha-vychod;
Yyzkumny ustav rostlinné vyroby, 161 06 Praha-Ruzyné

Bylo testovano Sest odriid jarni a ozimé p3enice &eského a slovenského
pivodu na toleranci k vysokym hladindm rozpustného hliniku a k niz-
kému pH hematoxylinovym testem. Genotypy byly zkouseny ve dvou
pokusnych prostfedich, ve Vyzkumném tastavu rostlinné vyroby v Pra-
ze (VURV) v klimatizovaném boxu a ve Slechtitelské stanici Stupice
(8SS) v pokusné mistnosti, za i¢elem porovnéni vysledki ze dvou od-
li3nych kultiva¢nich prostfedi. V obou prostfedich byla zaznamenéna
nejvy33i mira tolerance u kontrolni odriidy Atlas 66 a nejniZ3i u odriidy
Maja. U ostatnich odriid kolisal stupeii tolerance do jisté miry mezi
ob&ma pokusnymi prostfedimi. Dalsimi dv&ma doplitkkovymi metoda-
mi hydroponického p&stovani v pisku byl pokusny material zkou$en ve
VURV k zjisténi pripadnych rozdili v reakci na uvedené stresové fak-
tory v riznych fazich vyvoje. I v té&chto testech byl nejvice tolerantni
Atlas 66, nejméné pak Maja a Linda. Byla téZ zjiiténa &4stedna odlis-
nost v reakci ostatnich odriid mezi dopliikovymi testy. Nalezené rozdi-
ly mezi testovacimi postupy nebyly vyznamné. Ziskané vysledky
potvrdily moZnost zkouset genotypy p3enice na toleranci k nizkému
pH a vysokym hladindm hliniku jiZ ve velmi rané fazi vyvoje.

Triticum aestivum L.; jamni a ozimé pSenice; tolerance k nizkému pH
a AI**; srovnéni metod stanoveni

Vétdina kyselych pud ve svété poskytuje daleko mensi vynosy nezZ je je-
jich skute¢ny potencidl. Tyto plidy pokryvaji pfiblizn¢ 1 miliardu hektari
pfedeviim v tropické a subtropické oblasti, coZ pfedstavuje nejvétsi svétovy
potenciél pro zvy$enou produkci potravin (Polle et al., 1978). V Ceské re-
publice pfedstavuje podil omé pidy s vyménnym pH pod 5,5, ve kterém se
miiZe pfedev§im projevit toxicita hliniku, 31,4 %, tj. 1 020 000 ha (Sva-
chula, 1991).
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Toxicita hliniku je obzvlasté silna pti hodnoté pH mensi neZ 5,5, kdy silné
omezuje rist kofend tim, Ze inhibuje bunééné déleni v apikilnim meristému.
Omezeny kofenovy systém ¢ini rostlinu nachylnou k nedostatku vlahy
v pud¢ a neschopnou vyuZivat normalni hladiny dostupnych Zivin (Ra-
jaram et al., 1986). Hlinité ionty ni¢i navic uZite¢né pidni bakterie.

Vzhledem k tomu, Ze toxicita hliniku stoupa v disledku rostouciho
okyselovani pid a Ze pfijatd agronomicka a meliora¢ni opatieni budou
zdlouhavym a niroénym procesem (Svachula,1991), vystupuje do
popfedi vyznam vyS$lechténi hospodaisky vynosnych odriid psenice
nesoucich geneticky fixovanou toleranci k uvedenym stresovym faktorim.

Z metod, kterych se ve svét€ nejCastéji pouZiva k vybéru tolerantnich
genotypi, 1ze uvést hydroponické péstovani v piskovych kulturach,
testovani na Petriho miskach, nist v roli¢kach filtratniho papiru a hema-
toxylinovy test v riznych obménich (Blaha, Sip, 1990). Kromé téchto
testii 1ze pouzivat pidni metody testovani (Zemédé€lské aktuality, 1985;
Campbell, Lafever, 1990; Ahlrichs, 1990), které nejlépe od-
povidaji pfirozenym podminkdm ristu, jsou viak znaén€ niro¢né na pra-
covni sily.

Cilem prace bylo zjistit na zdklad& rozdili ve stupni tolerance, zda je spo-
lehlivé pouZit béZn¢ uZivanou hematoxylinovou metodu ve dvou odli$nych
prostfedich (riist pti pokojovych podminkich ve SSS a pfi fizeném reZimu
v klimatizovaném boxu ve VURV).

Doplitkové pokusy v piskové kultute ve VURV ve skleniku a v klimati-
zovaném boxu mély pak ukazat, zda a nakolik se lidi stupeii tolerance pii
tfech rliznych metoddch hodnoceni v riizné fazi vyvoje rostlin (7, 13 a 20 dni).

MATERIAL A METODY

Ve viech pokusech na obou mistech bylo pouZito vytfidéné osivo ze SSS
(SELGEN a.s.). Jako tolerantni kontrola byla pouZzita severoamericka
odrida Atlas 66. Pfed kazdym pokusem byl proveden dvoji vybér na homo-
genitu kli¢enct.

Pfi vybéru odrid bylo dbano na to, aby mély odli¥ny rodokmen tak, aby
bylo zabranéno vlivu spole¢nych pfedki. Byly pouZity odriidy: ozimé Re-
gina, Sparta, Sida; jarni Maja, Linda (CR) a 0zim4 odriida Ilona (SR).

1. Hematoxylinové zbarveni kofinki (ve VURV Blaha, Sip, 1990; ve
§SS Roldén et al., 1990). Ve VURV byly p&stovany dvé varianty pod
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plisobenim hliniku, z nichZ jedna slouZila k hematoxylinovému testu a druh

ke stanoveni indexi relativniho ristu kofenti po 24 h nistu v roztoku o neu-

tralnim pH. Indexy byly stanoveny jako pomér délek kofent z varianty pod
hlinikovym stresem k délce kofenl z kontrolni varianty. Hematoxylinovy
test byl v obou pokusnych mistech pétkrat opakovan, indexy relativniho
rustu byly stanoveny ve tfech opakovanich.

2. Hydroponické péstovani v piskové kultufe v malych nadobach

(Blaha, Sip, 1990) - pokus byl p&tkrat opakovan.

3. Hydroponické péstovani v piskové kultufe ve sklenénych valcich:

- Tyden staré rostliny byly zasidzeny po péti v jednom vélci o délce 30 cm
a pruméru 10 cm. Test byl proveden dvakrat, vZzdy ve dvou opakovéanich
a pfi dvou riznych pH: 6,5 - 7 a 4,5 s pfidavkem 40 ppm hliniku ve forme
siranu hlinitodraselného.

- Rostliny ve valcich naplnénych jemnym kiemitym piskem o velikosti zrna
do 1 mm byly pravidelng prolévany pfisluSnymi roztoky. VZdy pfed novou
zilivkou byly valce s rostlinkami dikladné prolity deionizovanou vodou.

- Vilce byly umistény ve skleniku s denni teplotou 20 aZ 25 °C a s no¢ni
teplotou 15 az 20 °C a s délkou dne 18 hodin, prodlouZzenou umélym svét-
lem pod 400W sodikovymi lampami.

- Po 20 dnech ristu byly kofeny vyplaveny a kofenové indexy pak byly
stanoveny jako podil hmotnosti suSiny kofent po kultivaci pii pH 4,5 s pfi-
davkem AI** k hmotnosti odpovidajici sudiny kofeni v kontrolni variantg.

VYSLEDKY A DISKUSE

Hematoxylinovy test potvrdil v obou testovacich prostfedich vysoky stu-
pefi tolerance odriidy Atlas 66 nizké hodnot& pH a toxickému obsahu AP*
(tab. I). Stfedni stupné tolerance vykazovaly ozimé odridy Regina, Ilona,
Sparta a Sida. Jarni odriida Maja byla nejcitlivéjsi. Zaroveii ve stupni toler-
ance tato odrida nejvice kolisala v ramci v8ech testi, jak je patrné z tab. I aZ
IV. Ozim4 odriida Regina a jami Linda projevily nejvétsi rozdily ve stupni
tolerance mezi ob&ma testovacimi prostfedimi (tab. I).

Nebyla zjisténa statisticky vyznamnd korelace mezi vysledky vizudlnich
hodnoceni hematoxylinového testu obou pracovist’ (» = 0,39). ProtoZe jde
o test vedouci k rychlé identifikaci na jedné strang jednoznaéné tolerantnich
a na druhé strané jasné citlivych genotypl, domnivame se, Ze korela¢ni koe-
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I. Hodnoceni hematoxylinového testu ve VURV a ve SSS - rozdéleni odriid do 4 stupiid tole-
rance: 1 = vysoce tolerantni, 2 = stfedné& tolerantni, 3 = stfedné citlivé, 4 = citlivé — Hematoxy-
lin test evaluation in the Research Institute of Crop Production (VURV) and at the Stupice
Breeding Station (8SS) - distribution of varieties into 4 degrees of tolerance: 1 = highly tole-
rant, 2 = medium tolerant, 3 = medium susceptible, 4 = susceptible

Primémy stuperi tolerance? Pofadi odrid®
Odriida’

VURV 3ss VURV 3ss
Atlas 66 12 1 1 1
Regina 2 33 2 5
Ilona 23 3 3 4
Sparta 2,8 2,5 5 3
Sida 2,5 3,8 4 6
Maja 32 3,8 7 7
Linda 3 23 6 2

lvariety; average tolerance degree; Zrank of varieties

ficienty mezi vysledky dvou pokusnych mist nemusi byt smérodatné pro
posouzeni vhodnosti pouZiti daného testu. .

Ve vyznamném korela¢nim vztahu k pofadi tolerance z hematoxyli-
nového testu ve VURV (= 0,71) (tab. I) byl index relativniho ristu kofenii
(tab. II).

Je velmi pravdépodobné, Ze pon€kud odli¥né vysledky vizualniho hodno-
ceni hematoxylinovych testi byly zapfi¢inény odli$nymi podminkami riistu.
Doposud neni dobfe zndma optimalni délka dne pro p&stovani kli¢nich

IL. Indexy relativniho riistu kofent stanovené 24 hodin po ukon&eni piisobeni stresu nizkého pH
a rozpustného hliniku ve VURV — Relative root growth indexes assessed 24 h after termina-
tion of stressing effect of low pH and soluble aluminium in the Research Institute of Crop
Production

Atlas 66 | Regina | Ilona | Sparta Sida Maja Linda

Primé&my index' 0,804 | 0,709 0,757 | 0,65 0,62 0,70 0,60

Pofadi’ 1 3 2 5 6 4 5

laverage index; 2rank
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III. Kofenové indexy dva tydny starych rostlin p&tovanych hydroponicky v plastikovych né-
dobiéch s piskem ve VURV — Root indexes of two-weeks-old plants hydroponically cultivated
in the Research Institute of Crop Production in plastic containers filled with sand

Atlas 66 | Regina | Ilona | Sparta Sida Maja Linda

Primé&my index 0,82 0,71 0,79 0,62 0,62 0,69 0,49

Poradi 1 3 2 5 6 4 7

laverage index; 2rank

rostlin, zna¢nou roli mohla hrat i odli¥n4 kvalita svétla a doba osvétleni
v ristové komofe a v mistnosti s dennim svétlem (B14 ha, 1985). Vliv
mohla mit i 0 n&éco vy38i teplota ristovych roztoki v klimatizovaném boxu
(25 °C) neZ v pokusné mistnosti (18 °C). Oliveira (1983) uvadi
zesileni symptomi hlinikové toxicity pfi zvySoviani teploty ristovych
roztokli pfi stejné koncentraci AI** a také vysoce vyznamné interakce
odriida x teplota a odriidy x teploty x koncentrace AI**. Vy$3i kolis4ni ve
stupni tolerance u stfedné citlivych odrid miize byt zapfi¢inéno také tim, Ze
odridy jsou v toleranci od sebe méné odli$né.

V testu v piskové kultufe v malych nadobach (tab. III) byla nejvice tole-
rantni odriida Atlas 66, vysoky stupeii tolerance byl zji$tén také u odridy
Ilona, stfedni stupeii tolerance vykazovaly odridy, Regina, Maja, Sparta
a Sida, nejcitlivéjsi byla Linda. Kofenové indexy z tohoto testu byly ve

1. Dva tydny staré rostliny odriidy Atlas 66 to-
lerantni vii&i AP*(vlevo rostliny z kontrolni
varianty, vpravo rostliny ovlivnéné APP*) —
Two-weeks-old plants of the AI** tolerant va-
riety Atlas 66 (on the left plants from the con-
trol, on the right plants affected by AI**)
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2. Dva tydny staré rostliny stfedné tolerantni 3. Dva tydny staré rostliny odriidy Linda

odriidy Ilona (vlevo rostliny z kontrolni va- citlivé viigi AI**(vlevo rostliny z kontrolni

rianty, vpravo rostliny ovlivn&né AI**) - varianty, vpravo rostliny podrobené stresu

Two-weeks-old plants of the medium tolerant A13*) — Two-weeks-old plants of the Al** sus-

variety Ilona (on the left plants from the con- ceptible variety Linda (on the left plants from

trol, on the right plants affected by AI*") the control, on the right plants subjected to
A stress)

shodé s indexy relativniho ristu kofenii z hematoxylinového testu (» =
=0,96") (tab. II). Vliv nizkého pH a AI** na riist nadzemni biomasy je vidét
zobr. 1,2 a3.

V pokusu se sklenénymi vélci byla odriida Atlas 66 op&t nejvice toler-
antni, Regina, Ilona, Sparta a Sida tvofily stfed a nichylné byly Linda
a Maja (tab. IV). Kofenové indexy z tohoto testu vyznamné korelovaly s in-

IV. Kofenové indexy tfi tydny starych rostlin hydroponicky pé&stovanych ve sklenénych vil-
cich s piskem ve VURV — Root indexes of three-weeks-old plants hydroponically cultivated in
the RICP in glass cylinders filled with sand

Atlas 66 | Regina | Ilona Sparta Sida Maja Linda

Primé&rny index 0,862 0,755 0,707 0,700 0,655 0,579 0,604
Pofadi 1 2 3 4 5 7 6

lavemge index; “rank
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dexy relativniho ristu z hematoxylinového testu (» = 0,96%) a s kofenovymi
indexy testli v malych nddobéach s piskem (» = 0,89") provedenych ve
VURV.

Na obr. 4 je vidét u¢inek hlinikové toxicity na délku kofeni rostlin u n&k-
olika vybranych odrid. Jak je dale vidét na tomto obrazku, mira zkraceni
kofeni nebyla v pfimém vztahu k délce kofeni rostlin rostoucich bez stresu
(na levé strang).

4. Tti tydny staré rostliny péstované ve
sklen&nych valcich (vlevo rostliny z kon-
trolni varianty, vpravo rostliny podrobené
hlinikovému stresu pfi nizké hodnoté pH) —
Three-weeks-old plants cultivated in glass
cylinders (on the left plants from the control,

on the right plants subjected to aluminium
stress at low pH values )

1 - Atlas 66; 2 - Regina; 3 - Ilona; 4 - Sparta;
5 - Maja

Hydroponické metody hodnoceni Iépe odpovidaji skute€nym podminkam
rustu, a proto by bylo zajimavé je porovnivat na dvou &i vice pokusnych
mistech za odli$nych experimentdlnich podminek. Jejich nevyhodou v3ak je
vEtsi pracnost a to, Ze umoZiiuji otestovat mensi polet genotypi najednou
neZ napf. barvici metoda. Proto by bylo u¢eln&j3i hy droponickymi metodami
zkou3et omezeny soubor pokrodilych materidld, jiz pfedbéZné vybranych
Jjinym testem umoziiujicim hrubsi selekci.
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Doflo 30. 8. 1993

H. Roldan, L., Blaha (Plant Breeding Station, Stupice; Research Institute
of Crop Production, Praha, Czech Republic)

Tolerance of wheat varieties to low pH and aluminium assessed

Six varieties of spring and winter wheat of Czech and Slovak origin (Regina,
Sparta, Sida, Maja, Ilona, Linda) were tested at a high level of soluble aluminium
(40 ppm) at low pH (4.5) by the method of hematoxylin staining of roots (Polle
et al., 1978); the method was slightly modified according to Blaha and Sip
(1990), and used in the Research Institute of Crop Production (RICP) and at the
Plant Breeding Station of Stupice (PBS) according to Roldéan et al. (1990). The
aim was to compare the results obtained at two experimental sites in two different
environments (growth chamber - RICP, and room growth conditions - PBS).

At both experimental sites, differences in the final classification of genotypes
were recorded (Table I), while a high tolerance was confirmed in the check variety
Atlas 66 and, on the other hand, a high degree of susceptibility was found in Maja.
The intermediate degrees of tolerance achieved by Regina, Ilona, Sparta and Sida
varied to some extent.

At the RICP, a relative growth index was also assessed after 24 h regrowth of
plants in a neutral pH solution. A significant correlation (» = 0.71) between the
relative root growth indexes (Table III), and the tolerance rank of the hematoxylin
test a RICP (Table I) was found.

Besides, two other tests with the same varieties were carried out at the RICP:
1. Hydroponic cultivation in small plastic containers filled with fine-grained quartz
sand, with a stressed and a non-stressed variant, and results evaluated by assessing
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root indexes of 14-days-old plants by means of dividing dry weight of plant roots
in the stressed variant by corresponding root dry weight in the control variant (see
Figs 1, 2, and 3). 2. Hydroponic cultivation in glass cylinders (also filled with fine
grained sand) for 20 days; root index was assessed as described above (see a com-
parative photo of the whole plants, Fig. 4). These two complementary tests were to
find out potential differences in the reaction of genotypes to the mentioned stress
factors at different growth stages. In both of them, the highest tolerance degree was
shown by Atlas 66; the most sensitive variety in the plastic containers test was
Linda, and in the test with glass cylinders Maja (Tables III and IV), but the differ-
ence between them was not significant. The intermediate levels of tolerance showed
certain variability.

The root indexes of the plastic containers test highly correlated with the relative
growth indexes of the hematoxylin test (Table IT) (» = 0.96™).

The root indexes of the glass cylinders test significantly correlated with the rela-
tive root growth indexes of the staining test (» = 0.96"), and also with the root
indexes of the plastic containers test (» = 0.89"), carried out in the RICP.

In all the three outlined methods at both sites, the same seed stock was used, and
the chosen varieties had different pedigrees in order to avoid the influence of com-
mon parents.

From the calculated correlation coefficients between the respective tests (Results
and Discussion), and from the ranks of tolerance obtained (Tables I - IV), it was
possible to confirm a reliable level of coincidence of the different methods used.

The hematoxylin test seems to be the most suitable for rough classification as it
allows selection at a very early growth stage, and requires relatively small costs of
work and material.

The other methods can be applied to observe the reaction of plants to the men-
tioned stressors at different growth stages, or to confirm the results achieved by the
first method.

13+

Triticum aestivum L.; spring and winter wheat; tolerance to low pH and AI’"; com-

parison of assessment methods
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ELECTROPHORETIC COMPOSITION OF GLIADINS
AND S. U. GLUTENINS WITH HMW IN WINTER WHEAT
VARIETIES (T. AESTIVUML)

Antonin SASEK, Jiti CERNY', Dorian WEIPERT?,
Miroslav BECHYNE', Jaroslav PRUGAR

Research Institute of Crop Production, 161 06 Praha-Ruzyné;
1University of Agriculture, 165 00 Praha-Suchdol, Czech Republic; 2Federal
Centre for cereal, potato and lipid research, 327 56 Schiityenberg-Dermold, FRG

An electrophoretic analysis of gliadins and HMW subunits of glutenins
was performed in 58 varieties of common wheat, tested in FRG state
varietal trials. The genetic structure of analysed varieties was determi-
ned by means of protein genetic markers. The correlation dependences
were determined between the score value of baking quality prediction
for gliadin and glutenin allelic blocks and the class of baking quality.
The gliadin markers of higher frost resistance and of stem rust resistan-
ce were discussed.

common wheat; electrophoresis; gliadins; HMW glutenins; genetic
markers; genetic structure

Etalol electrophoreogrammes of gliadins and glutenin subunites with
HMW from single registered varieties are the best tools for a fast and objec-
tive identification of wheat varieties in a seed sample. The method of using
signal gliadins and glutenins can generally be exploited during the whole
history of a wheat variety, beginning with the parental and first breeding
lines, and ending with test of the identity of commercial lots of food or feed
wheat.

Electrophoretic characteristics of gliadins and glutenin subunites with
HMW of winter wheat varieties licensed for growing in the FRG would en-
able a more rational use of these varieties in breeding, varietal testing, legi-
slative variety protection, seed control, trade and wheat processing.
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MATERIAL AND METHODS

Bulk seed samples of 58 varieties of winter wheat (7. aestivum L.) were
provided by the Federal Centre for Cereal, Potato and Lipid Research,
Schiitzenberg-Dermold (FRG). The analyzed varieties are listed in Table I.
Up to 20 grains were randomly taken from these samples, 15 of them were
used for electrophoretic analysis of gliadins and 5 for determination of elec-
trophoretic composition of glutenin subunites with HMW. The grains were
individually analyzed.

Gliadins were analysed by vertical column starch electrophoresis (SGE)
Sagek, S ykorova, 1989) and glutenin subunites with HMW were
separated by polyacrylamide gel electrophoresis in the presence of SDS
(SDS PAGE) according to Laemmli (1970).

Allelic gliadin and glutenin blocks of electrophoretic spectra zones were
examined according to published catalogues of allelic gliadin blocks
(Sobko, Poperelja, 1986) and allelic glutenin blocks (Payne et al.,
1981). Point values of baking quality prediction of single gliadin and
glutenin allelic blocks — markers of baking quality, were determined accord-
ing to Cern)'r etal. (1985)and Payne, Lawrence (1983).

Data about baking quality classes were taken from the 1992 years-book of
state varietal testing in the FRG (Bundessortamt, Hannover, 1992). The
classes of baking quality of tested varieties and sedimentation values are
given in Table II.

The marking of baking quality with signal genes and the determination of
gliadins and subunites of glutenins with HMW, were evaluated by correlative
analysis of the relationships between the point marking value of baking quality
prediction of manifested signal protein genes and the class of baking quality.

RESULTS AND DISCUSSION

The electrophoretic spectra of gliadins and of the tested varieties are given
inFigs 1 and 2. According to low polymorphism in the composition of HMW
glutenins, the electrophoretic spectra of these glutenins are demonstrated in
a table outline only.

Individual allelic gliadin and glutenin blocks of zones (Table III) were
excluded from the obtained electrophoretic spectra for the genetic interpre-
tation.
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. Sets of GLD and GLU allelic blocks of analysed varieties

. . GLD locus GLU locus
Variety Line
1-1 2-1A 1B 1D 6A 6B 6D 1A 1B 1D

Adular A 2 0 4 1 2 1 N2 0 6+8 5+10

B 2 0 4 1 2 1 1 0 6+8 5+10
Agent A 2 0 4 9 N1 1 1 0 7+9 2+12

B 2 0 4) 9 N1 1 1 0 6+8 2+12
Agronom A 2 2 4 1 2 1 1 0 7+9 2+12
Aladin A 10 0 4 1 2 N1 2 0 6+8 2+12
Albrecht A 2 0 3 1 N1 1 1 T 6+8 5+10
Alcedo A 2 2+3 5 5 N1 1 1 0 7+9 5+10
Alidos A 2 2 4 8 3 1 1 0 17+18 | 5+10
Ambras A 9 0 4 1 N1 NS 1 1 7+9 5+10
Andros A 2 0)) 4 1 2 N1 1 0 6+8 5+10
Apollo A 2 0 3 9 N1 N1 2 0 6+8 2+12
Ares A 2 0 4 8 N1 1 1 0 6+8 2+12
Aron A 14 2 4 5 3 1 1 0 7+9 5+10
Astron A 2 2 4 1 N1 1 1 1 749 5+10
Boheme A 3 2+3 4 1 N1 1 2 0 749 2+12
Bontaris A 4 0 5 9 1 1 1 0 7+9 5+10
Borenos A 14 3 s s N1 1 1 0 7+9 2+12
Bussard A 9 (] 4 1 N1 2 1 1 7+9 5+10
Carolus A 9 0 4 4 N1 N1 2 1 6+8 2+12

B 9 0 4 4 N1 N1 1 1 7 2+12
Clan A 4 0 3 1 N1 1 1 0 6+8 2+12
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Table I continue

Obelisk
Okapi
Orestis
Ortler

Pagode
Ramiro
Rektor
Renan
Ronos
Sorbas
Sperber

Taras

Topas
Toronto
Tristan
Urban
Vuka
Xanthos
Zentos

T T Y F R R R E E E EE ST

10
10

“m N WD W

(]

+ © O N ©O © O N N O N O WO = N O C WO W

3

—
W = & = b bbb s

A DDA SWEULULUSLESA

e W LW 00 e e LA et LA et bt bt bt et e

~
N
~

Y O O 00

N1
2
2

N1

N1
2
3

Pt Pt pud et Pt et et D) et et Bt ped et B e et et

- 2
w

-—-——-u——-—-—NENNv—-N&'—-—v—Nt—

» &

o -~ 0 0CO0OO0CDOO0COO0OODOOCO=~OCO OO O OoOTOoO

7+9

7+9
7+9
7+9
7+9
7+9
7+9
7+9
7+8
7+9
7+9
7+9
7+9
6+8
7+9
7+9
7+9
7+9
6+9
7+9

2+12
2+12
2+12
2+12
2+12
2+12
5+10
5+10
5+10
2+12
2+12
5+10
$+10
$+10
S$+10
$+10
2+12
5+10
5+10
5+10
5+10

N = nondefined GLD allelic block; ( ) = modified GLD allelic block; + = simultaneous occurrence of GLU, or GLD zones
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Genetic Homogeneity and Relationships in Gliadin and Glutenin Blocks

The characteristics of individual gliadin and glutenin blocks, describing
single varieties, are shown in Table I. The results show a high homogeneity
of the tested varieties in the electrophoretic composition of gliadin and
glutenin subunits with HMW.

Heterogeneity in gliadin composition was found only 8.62% of the varie-
ties (Adular, Faktor, Ibis, Ortler and Taras), which are composed of two
gliadin lines, with the same frequency. Heterogeneity in the second gliadin
locus of /4 chromosome, i.e. in Gld 2-1A, appeared in the normally homo-
geneous varieties Alcedo, Boheme, and Zentos.

In the composition of glutenin subunits with HMW are the varieties
Agent, Carolus and Florida in which two glutenin lines are found. Thus the
frequency of glutenin heterogeneous varieties reaches 5.17%.

The high homogeneity of the evaluated varieties in the gliadin and
glutenin composition shows that the predominant part of the evaluated varie-
ties are pure lines, and testifies the orientation of varietal wheat composition
in the FRG to one line varieties with the maximal degree of uniformity.

The variety Kontrast is exceptional, since no allelic block belonging to the
allelomorphic series of the locus Gld 1-1A was found in its gliadin spectrum.

A couple of evidently sister varieties with identical gliadin and glutenin
composition occurs in the evaluated set of varieties, e.g. Obelisk and Orestis.
For their differentiation in a seed sample it is obviously necessary to use
other genetic markers such as albumin, globulin or enzymes.

Markers of Baking Quality

In addition to testing the genetic homogeneity and level of genetic rela-
tionship, the electrophoretic spectra also provided valuable information
about economically important properties.

Text to Fig.1a-d

Allelic gliadin blocks of zones excluded from electrophoretic spectra of the tested varieties
Factor and Ibis (line A, line B)

The intensity of electrophoretic zones coloration is represented by the scale: full covering,
dense hatching, spaced hatching, no covering, lining, which corresponds to the values:
5>4:3>2>1 in the numerical expression
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I1. Point values of quality prediction of analysed wheat varieties and baking quality classes (BQC)

Variety | Line |BQC GsLu],;,i,(.;L S%a s‘émlﬂa GLD locus GLU locus

1-1A | 2-1A 1B 1D 6A 6B 6D 1A 1B 1D

Adular A 20.5 17.5 3 3.5 0 5.5 1.5 3 1

B 19 16 3 3.5 0 5.5 2 1.5 1.5 1

average| 6 19.75 1675 3
Agent A 19.5 16.5 3 3.5 5.5 1.5 3 1.5 1.5 0 3
B 17.5 16.5 1 3.5 0 5.5 1.5 3 1.5 1.5 1
average| 3 18.5 16.5 2

Agronom A 6 19 16 3 3.5 0 5.5 2 2 1.5 1.5 0 3 0
Aladin A 1 19 18 1 2 0 5.5 2 2 3.5 3 0 1 0
Albrecht A 6 16.5 11.5 5 3.5 0 0 2 3 1.5 1.5 2 1 2
Alcedo A 5 22 17 5 3.5 0 5 2.5 3 1.5 1.5 0 3 2
Alidos A 9 21 16 S 3.5 0 5.5 0.5 3.5 1.5 1.5 0 3 2
Ambras A 7 25 18 7 3 0 5.5 2 3 3 1.5 2 3 2
Andros A 6 21 18 3 3.5 0 5.5 2 2 3.5 1.5 0 1 2
Apollo A 2 15.5 14.5 1 3.5 0 0 1.5 3 3.5 3 0 1 0
Ares A 4 16.5 15.5 1 3.5 0 5.5 0.5 3 1.5 1.5 0 1 0
Aron A 8 22.5 17.5 5 3 0 5.5 2.5 3.5 1.5 1.5 0 3 2
Astron A 6 26 19 7 3.5 0 5.5 2 3 3.5 1.5 2 3 2
Boheme A 6 20 17 3 2 0 5.5 2 3 1.5 3 0 3 0
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Table II continue

Variety | Line |BQC GSLuginc:L sma Slé%a GLD locus GLU locus
1-1A | 2-1A 1B 1D 6A 6B 6D 1A 1B 1D
" |Bontaris A 4 18.5 13.5 5 4 0 5 0.5 1 1.5 1.5 0 3 2
Borenos A 19.5 16.5 3 3 0 5 2.5 3 1.5 1.5 0 3 0
Bussard A 25.5 18.5 7 3 0 5.5 2 3 3.5 1.5 2 3 2
Carolus A 22.5 19.5 3 3 0 5.5 1.5 3 3.5 3 2 1 0
B 23.5 19.5 4 3 0 55 | 15 3 3.5 3 2 2 0
average| 8 23 19.5 3.5
Clan A 4 13 12 1 4 0 0 2 3 1.5 1.5 0 1 0
Club A 7 22,5 16.5 6 0 5.5 1.5 3 1.5 3 2 2 2
Contra A 4 18 17 1 0 5.5 1.5 3 1.5 1.5 0 1 0
Dolomit A 9 21 16 5 3.5 0 5.5 2 2 1.5 1.5 0 3 2
Faktor A 23.5 18.5 5 2 0 8 0.5 3.5 1.5 3 0 3 2
B 15.5 19.5 5 0 5.5 0.5 2 1.5 3 2 3 0
average| 6 21.5 16.5 5
Florida A 15.5 12,5 3 0 0 3 1.5 0 1 2
B 15.5 12.5 3 2 3 1.5 2 1
average| S 15.5 12.5 3
Fregat A 7 23.5 18.5 S 3.5 0 5.5 3 1.5 3 3
Fluhprobst | * A 6 23 18 5 3.5 5.5 2 2 3.5 1.5 0 3
Futur A 5 22 18 4 3 0 5.5 2 3 1.5 3 4 0
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Table II continue
Variety | Line |BQC Gsli,[,;,fgL SZ?mDa S‘é;n&n)a GLD locus GLU locus
1-1A | 2-1A 1B 1D 6A 6B 6D 1A 1B 1D
Pagode A 4 19 16 3 2 0 5.5 2 2 1.5 3 0 3 0
Ramiro A 7 27.5 20.5 7 0 8 2.5 3.5 1.5 3 2 3 2
Rektor A 9 21 16 5 3.5 0 5.5 2 2 1.5 1.5 0 3 2
Renan A 7 24 19 5 2 0 8 25 2 1.5 3 0 3 2
Ronos A 5 19.5 15.5 4 3.5 0 0.5 2 3 3.5 3 0 4 0
Sorbas A 4 19.5 16.5 3 3 0 5.5 2 2 1.5 2.5 0 3 0
Sperber A 7 21 16 M) 3.5 0 3.5 0.5 2 1.5 3 0 3 2
Taras A 19 14 5 0 5 1 1.5 1.5 1.5 0 3 2
B 21.5 16.5 5 4 0 5 1 3.5 1.5 1.5 0 3 2
average| 6 20.25 15.25 5

Topas A 7 20 17 3 3.5 0 5.5 2 3 1.5 1.5 0 1 2
Toronto A 6 13.5 8.5 5 2 0 0 1.5 2 1.5 1.5 0 3 2
Tristan A 6 20 16 3 3.5 0 5.5 2 2 1.5 1.5 0 3 0
Urban A 9 21.5 16.5 5 3 0 5.5 0.5 3 3 15 0 3 2
Vuka A 6 20 15 5 2 0 5.5 1.5 3 1.5 L5 0 3 2
Xanthos A 5 24 19 5 4 0 |55 1.5 2 3.5 2.5 2 1 2
Zentos A 8 23 18 5 2 0 |55 2.5 3.5 1.5 3 0 3 2
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2. Sets of allelic gliadin blocks of zones, characterising single tested varieties

Point values of the baking quality prediction of individual gliadin and
glutenin allelic blocks, that can serve as markers of baking quality, are given
in Table IV. The sets of baking quality predictions of gliadin and glutenin
markers from single varieties are summarized in Table II.

Maximum point value for baking quality were shown by the varieties
Ramiro, Miras, Bussard and Mikon and minimum point vaiues were found in
Gorbi, Clan and Toronto.

The testing of correlation relationships between the predicted value of
baking quality and the real and tested baking quality, represented by the
class of baking quality, is important for the use of allelic gliadin and glutenin
allelic blocks as markers of baking quality in breeding programmes. Result
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III. Charakteristics of allelic GLD and GLU blocks — II. GLU allelic bloks

Allelic
blocks

Locus

Allele

Zones, REM of the zone,
colouration intensity of the zone ()

GLD

1-1A

2
3
4
9
10
14

27.0(3)-30.0(1)-33.0(3)-36.5(3)-39.5(1)-60.5(3)
27.0(3)-28.5(1)-31.5(2)-57.0(4)

59.5(4)-76.0(1)

57.0(4)-77.53)

56.5(4)

23.0(4)-27.5(4)

2-1A

0

33.0(4)
31.5(4)
36.0(4)

1B

A B W o WO e

—
w

36.0(4)-54.0(5)-76.5(2)-79.5(1)
30.5(1)-34.5(5)-37.5(3)42.0(5)-45.0(1)-48.5(3)-62.5(3)-66.0(3)
33.5(3)-44.0(2)-54.0(5)-76.0(1)

27.5(3)-32.0(3)42.0(3)-54.0(5)

27.5(3)-32.0(3)-54.0(5)

1D

[o—

13.5(2)-17.5(4)-21.0(3)-55.0(5)-61.5(2)
17.5(4)-21.0(4)-55.0(5)-61.5(2)
17.5(5)-21.0(4)-26.5(1)-38.0(1)-55.0(5)-61.5(3)
12.5(3)-16.5(3)-19.0(3)-23.5(5)-55.0(5)-61.5(2)
12.5(3)-16.5(3)-19.0(3)-23.5(3)-26.5(1)-38.0(1)-55.0(5)-61.5(2)
12.5(3)-16.5(3)-19.0(3)-28.5(3)-55.0(5)-61.5(2)
13.5(2)-17.5(4)-21.0(3)-23.0(3)-55.0(5)61.5(2)
13.5(2)-17.5(4)-21.0(3)-26.5(1)-38.0(1)-55.0(5)-62.0(4)

6A

W N = |0 0 N Vv s W N

Z

N2(3)

76.5(1)-81.5(2)-85.0(2)-88.5(2)
81.5(2)-85.0(5)-88.5(2)
76.5(2)-81.5(1)-87.0(3)-91.0(4)-96.0(3)
76.5(1)-86.0(3)-91.0(4)-96.0(3)
76.5(1)-91.0(4)-96.0(3)
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Allelic 1 Zones, REM of the zone,
blocks Allele colouration intensity of the zone ()

6B 1 | 56.5(1)69.0(5)-70.5(2)-73.5(3)
2 | 76.5(4)72.0(4)
3 | 58.0(1)-66.0(1)-69.5(2)-70.5(1)-73.5(3)
N1(2) | 66.5(3)-74.5(4)
N2 |-
N5(2) | 66.5(3)-71.0(4)-74.5(4)
N8(2) | 66.5(3)-71.0(3)-90.5(2)
6D 1 | 63.5(3)-68.0(4)-74.0(4)-82.0(3)-85.0(2)-87.5(4)
2 | 63.5(3)-68.0(4)-74.0(4)-82.0(2)-85.0(2)-90.5(3)
N1 | 68.0(4)-73.5(3)-82.5(2)-84.5(2)-87.5(2)
N2(2) | 63.5(4)-68.5(4)-74.5(4)-82.0(3)-85.0(3)-90.5(3)
N4(2) | 63.5(4)68.5(4)-74.5(4)-82.0(3)-85.0(2)-88.0(3)-90.5(3)
1A 0o |-
1 | 754
1B | 6+8 |953)-1133)
7+8 | 1005) - 113(3)
7+9 |100(5)-116(2)
17 + 18 | 153(4) - 164(3)
20 |-

GLD

GLU

1D | 2+12 | 85(4) - 124(4)
5+10 | 88(5) - 120(4)

Zone of reference = zone 7 (100 REM, intensity 5)

of this correlation analysis proved that a high by significant positive correla-
tion existed between glutenin markers of baking quality and class of baking
quality (Table V). In contrast, there was no correlation between gliadin
markers of baking quality and the class of baking quality in the set of varie-
ties.
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IV. Point values of GLD and GLU allelic block prediction — markers of baking quality

Locus | Alleles f ;‘l‘l‘: Locus | Alleles 5:1‘:: Locus | Alleles f:li"i
GLD allelic bloks 1D 1| 2 6D 1| 1s
1-1A 2 | 3s 3| 1 2 | 3
3| 2 s | 25 NI | 15
4| a4 71 2 GLU allelic bloks
o | 3 g | os | 1a o o
0| 2 9 | 15 o | 2
14| 3 6A o B B | 6+8 | 1
o | o 2 | 2 7+8 | 4
21A o o 3| 3s 7+9 | 3
1| o N | 3 17+18| 3
2| o N2 | 3 20 | 2
3| o 6B 1| ws]|] b [2¢2] o
1B 1| o 2 | 35 3+12 | 0
3| o 3| 3s s+10 | 2
a | ss N2 | 35
s | s

*Point value of baking quality prediction (4 = maximum, 0 = minimum)

Nevertheless, a highly significant positive correlation exist between the
prediction from total marker point value of baking quality of gliadin and
glutenin allelic blocks on one side, and class of baking quality on the other
side. This supports the use of both types of protein markers for baking quali-
ty predictions.

The insignificant correlation value between gliadin markers of baking
quality and the class of baking quality is parallelled by the low total varia-
bility of gliadin composition in the group of varieties tested. 26 of the 32
tested varieties with the locus GID 1B, which is the most important for bak-
ing quality, showed allele 1B4 or 1B5 with a medium value of baking quali-
ty prediction. This presented 81.2% of the analyzed varieties. Alleles either
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V. Correlations between point marking value of GLD and GLU allelic blocks and baking quali-
ty class

N. X Y n r Significance
1. GLD preiction points BQC 58 +0.25

2 GLU prediction points BQC 58 +0.62 g

3. Summa GLD+GLU pred. points BQC 58 +0.88 o

BQC = backing quality class
*P=0.05
**P=0.01

indicating an extremely low baking quality (GLD 1B3), or a high baking
quality (GLD1 B1) were found with the frequency 6.2%, 12.5% respec-
tively.

Sources of higher baking quality are varieties that showed GLD1 Bl1,
GLD 1B4, GLD 1B5, GLU 1A, GLU 1B7 + 8, GLU 1B7 + 9, GLU
1B17 + 18 and GLU 1D5 + 10 markers, according to the values of baking
quality markers, i.e. gliadin and glutenin allelic blocks. The varieties Bus-
sard, Mikon, Miras, Monopol and Ramiro can be taken as examples. The
knowledge that in these varieties of genotype determins the gliadins and
glutenin subunits with HMW and thus a higher baking quality, enables pre-
diction and selection of hybrid combinations, and offers transgression in
baking quality. The fact that three of the five mentioned varieties, Mikon,
Miras and Ramiro, use sources of a higher baking quality since they curry
the Gld 1B1 allele, shows the importance of parallel electrophoretic analysis
of glutenins with HMW and gliadins.

Markers of Frost Resistance

The results also enable marking of frost resistance. Both main gliadin
markers for higher frost resistance, i.e. alleles Gld 1D5 and Gld 6A3, were
found only in the variety Zentos (Table I).

The block GLD 1DS5 in the electrophoretic gliadin spectrum of some va-
rieties was found associated with modified blocks GLD 6 AN 1, or GLD 6
AN 2, belonging to the family of allelic gliadin blocks 6 A 3.
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VI. Percentage of alleles in signal loci of GLD genes — set of FRG genotypes

Locuses GLD
1-1A 2-1A 1B 1D 6A 6B 6D
Allele % Allele % Allele % Allele % Allele % Allele % Allele %
2 32.308 0 66.154 4 66.154 1 58.462 2 32.308 1 76.923 1 50.769
9 18.462 2 15.385 3 13.846 8 12.308 N1 23.077 2 7.692 2 32.308
3 15.385 3 7.692 5 10.769 9 9.231 3 13.846 3(1) 4.615 ) 6.154
10 12.308 243 6.154 1 7.692 5 6.154 | NI(3) | 12.308 (2) 4.615 N(1) | 4.615
4 12,308 (¢)) 1.538 4) 1.538 7 6.154 | N2(3) | 7.692 N2 3.077 N 3.077
N(2) 3.077 A3) 1.538 12 3.077 N13 3.307 3 1.538 N2 1.538
14 3.077 1 1.538 3 3.077 ) 1.538 N1 1.538 N1 1.538
2) 1.538 (8) 1.538 (¢)) 1.538
0 1.538 (N1) 1.538
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The marking for higher frost resistance by these modified blocks was not
experimentally verified. Varieties Alcedo, Aron, Borenos (GLD 1D5) and
the varieties Faktor — line A, Mikon, Miras, Monopol, Ramiro (GLD 6 A 3)
showed one of the main markers of frost resistance.

Adjoining gliadin markers for medium frost resistance, i.e. allelic gliadin
blocks GLD 1A1, GLD 1A2 and GLD 6D2, were found in a number of
tested variety sets (Table I).

When using gliadin markers for higher frost resistance it is necessary to
consider their unequal, but additive effects (Cerny et al., 1990).

Marking of Stem Rust Resistance

Finally, the results can be used for marking stem rust resistance. The
evaluated set of varieties consists mainly of varieties with medium till high
baking quality, markered by the allelic blocks GLD 1B1, or GLD 1B4, GLD
1B5. Secalin block GLD 1B3, marking low baking quality and stem rust re-
sistance at the same time (Sozinov, 1985) was found only in the varieties
Albrecht, Apollo, Clan, Florida, Gorbi, Herzog, Ibis — line B, Toronto, i.e. in
13.79% of varieties (Table I).

Protein Ideotype

The frequency of individual used gliadin genes and genes of glutenin
subunits with HMW is given in Table VI. Alleles manifested by the maxi-
mum frequency currently present a protein ideotype of winter wheat — of
varietal composition, tested in the FRG in the state varietal tests.

Acknowledgments

We should like to thank Dr. V. Lein (Saatzuch Dr. J. Ackermann and Co., Irlbach,
FRG) for his assistance during the course of these investigations.

References

CERNY, J. - PRASIL, I. - SASEK, A.: Values of gliadin markers of frost hardiness in
common wheat: correlations with frost hardiness tests. Genet. a Slech., 26, 1990: 83-89.
CERNY, J. - 8ASEK, A. - DOSTAL, J. - BRADOVA, A. - KUBANEK, J. - KUR-
ZOVA, E.: Selection of homozygous genotypes wheat B.c.1-F2 generation by means
of gliadin markers. Scientia Agric. bohemoslov., 17, 1985: 153-162.

119



Genet. a Slecht., 30, 1994 (2) : 99-121

LAEMMLI, V. K.: Cleavage of structural proteins during assembly of the head bac-
teriophage T4. Nature, 227, 1970: 680-685.

PAYNE, P. 1. -HOLT, L. M. - LAW, C. M.: Structural and genetical studies of the
HMW subunits of wheat glutenin. I. Allelic variation in subunits amongst varieties
of wheat (T. aestivum L.). Theor. appl. Genet., 60, 1981: 229-236.

PAYNE, P. 1. - LAWRENCE, G. L.: Catalogue of alleles for complex gene loci,
Glu-B1 and Glu-D1 which code for high-molecular-weight subunits of glutenin in
hexaploid wheat. Cereal Res. Comm., /1, 1983: 29-35.

SOBKO, T. - POPERELJA, F. A.: Castota z jakoju zustri¢ajutsja aleli gliadinkodi-
ryji¢ich lokusiv u sortiv mjakoi ozimoi p3enici. Visn. selskogosidarstv. Nauki,
1986(5): 84-87.

SOZINOV, A. A.: Polemorfizm b&lkov i jego znaenije v genetike i selekcii. Mosk-
va, Nauka 1985.

SASEK, A. - SYKOROVA, S.: Standardization of vertical electrophoresis in starch
gel columns and characterization of gliadin allelic blocks. Scientia Agnc bohemos-
lov., 21, 1989: 99-108.

Recevied for publication December 13, 1993

A. Sasek, J. Cemy, D. Weipert, M. Bechyné, J. Prugar (Vyzkumny iistav rostlinné
vyroby, Praha-Ruzyné; Vysokad $kola zemédélskd, Praha-Suchdol; Federdlni
centrum pro vyzkum obilnin, brambor a lipidi, Schiutzenberg-Dermold, SRN)

Elektroforetické sloZeni gliadini a podjednotek glutenini
s vysokou molekulovou hmotnosti odrid pSenice ozimé (7. aestivum L.)

Vzorové elektroforeogramy gliadini a podjednotek glutenini s vysokou moleku-
lovou hmotnosti (VHM) umozZiiuji rychlou a objektivni identifikaci odriid p3enice
obecné ve vzorku semen, posouzeni genetické struktury odriid a markerovani n€kte-
rych vyznamnych hospodafskych znaki a vlastnosti (pekafské jakost, mrazuvzdor-
nost, odolnost ke rzim). Gliadinové signélni geny jsou rovnéZ vhodné pro posuzovéni
odli¥nosti, homogenity a stilosti odriid ve stitnich odridovych zkou3kach a ve
zkoudkach pravni ochrany odriid.

Z t&chto divodi byla uskuteénéna elektroforeticka analyzy gliadini a podjednotek
gluteninit s VMH celkem 58 odriid pSenice ozimé, zkouSenych ve stitnich odriido-
vych pokusech ve SRN v roce 1992. Vzorky osiva poskytl Federal Centre for Cereal,
Potato and Lipid Research, Schiitzenberg-Detmold, SRN. K analyzdm gliadind bylo
pouZito metody vertikélni Skrobové sloupcové elektroforézy (Sa%ek, Sykorovi,
1989), k analyzdm glutenind s VMH metody elektroforézy v polyakrylamidovém
gelu v pfitomnosti SDS (Laemli, 1970).
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Vysledky prokéazaly vysokou homogenitu zkouseného souboru odriid v elektrofo-
retické skladb& — gliadind a glutenind s VMH. S vyjimkou né&kterych sesterskych
odriid umoZnila specificka elektroforeticka skladba gliadini a glutenind s VMH spo-
lehlivé identifikovat odriiddovou pravost zkouSenych odrid. Byla prokédzédna vysoka
kladné korelace mezi gluteninovymi alelickymi bloky z6n a tfidou pekafské jakosti
i vyznamnost gliadinovych alellickych bloki — markeri vysoké pekafské jakosti pro
prognézu a markerovéani vy33i pekafské jakosti.

U hodnoceného souboru odriid byly zjistény gliadinové alelické bloky — markery
odolnosti k mrazu a markery odolnosti ke rzi travni.

Podle &etnosti zjisté€nych alelickych blokd gliadind a podjednotek gluteninii
s VMH byl stanoven bilkovinny ideotyp p3enice ozimé — odriid zkou3enych v roce
1992 ve statnich pokusech ve SRN.

p3enice obecné; elektroforéza; gliadiny; gluteniny s VMH; genetické markery; gene-
ticka struktura
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Sedmnécty Svétovy kongres Spoletnosti pro v&édy a uméni

Praha se stane ve dnech 26. aZ 29. fervna 1994 jiZ podruhé d&ji¥tdm Sv&tového
kongresu Spoletnosti pro védy a uméni. V pofadi sedmnécty kongres je pofadén ve
spolupréci s Radou &eskych v&deckych spoleZnosti a pod zatitou prezidenta Ceské
republiky Véclava Havla. Patronaci nad kongresem pfevzala Akademie véd Ceské
republiky, Ceské vysoké u&eni technické v Praze, Univerzita Karlova v Praze, Masa-
rykova univerzita v Bmé& a Univerzita Palackého v Olomouci. Mottem kongresu je
pispévek Cechi a Slovékil ke svétové kultufe.

Kongres je rozdé&len do 32 sekci: historie; muzikologie a hudebni historie; uméni,
historie uméni; literdrni historie a kritika; literatura; lingvistika, literdrni véda,
informa&ni vé&da; judaica; naboZenstvi; filozofie, estetika, etika; mezindrodni
vztahy; stat, prdvo a politika; ekonomie, ekonometrie, management; vé&dni
politika; psychologie, sociologie; antropologie; socidlni &innost; etnografie;
historie vé&dy; vychova a vzd&lavéni; medicina a zdravotnictvi; astronomie; mate-
matika, fyzika; chemie; geologie; biologie, fyziologie, genetika; farmakologie; eko-
logie; zem&dé&lstvi a potravinafstvi; lesnictvi; technika; doprava. Pfispévky budou
zamé&feny na historicky vyvoj, soudasny stav i perspektivy jednotlivych obori
z pohledu Cechi a Sloviki Zijicich v zahrani&i i odbornikli domécich — z vysokych
$kol, védeckych a vyzkumnych tistavil a istfednich organi. Jednacimi jazyky budou
angli¢tina, &estina a slovenstina.

Slavnostni zahdjeni kongresu se uskutedni v Dvofdkové sini Rudolfina, pracovni
jednani v aredlu CVUT v Praze-Dejvicich. Kongres je doprovazen fadou spole&en-
skych a kultumich akci. Je pofddan v tydnu, ktery pfedchézi Viesokolskému sletu
v Praze.

Sougisti kongresu bude Konference lesnické sekce, kterou pofdda Néarodni lesnicky
komitét pod zastitou SpoleZnosti pro v&dy a uméni se sidlem ve Washingtonu, Rady
v&deckych spoleZnosti v Praze, Odvétvi lesniho hospodéfstvi Ministerstva zemé&dél-
stvi Ceské republiky a Sekce ochrany pfirody a krajiny Ministerstva Zivotniho
prostfedi Ceské republiky.

Jednaci &ést konference se uskuteni v pond&li 27. &ervna na Strojni fakult¢ CVUT
v Praze-Dejvicich. Na jednéini navé¥e dvoudenni exkurze (28. a 29. &ervna) do
Vod&radskych budin, Zdarskych vrchii, Skolniho lesniho podniku (Masarykilv les)
a arboreta Vysoké koly zem&d&lské v Bmé.

BliZSi informace ziskite na téchto adreséch:

o Svétovém kongresu Spolecnosti pro védy a uméni:

Rada vé&deckych spole&nosti Ceské republiky, Narodni 3, 111 42 Praha 1,
tel. 242 405 30, 242 203 84, fax 242 405 31, 242 209 44

o Konferenci lesnické sekce:
Sekretaridt Narodniho lesnického komitétu (ing. B. Vin$),
Zaboviesk4 210, 156 00 Praha $, tel. 798 33 96 nebo 286 22 07, fax 231 28 36
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GENETIKA REZISTENCE ODRUD PSENICE OZIME ILONA,
LIVIA, BLAVA A TORYSA KE RZI TRAVNI A RZI PSENICNE

Pavel BARTOS, Eva STUCHLIKOVA, Renata HANUSOVA

Vyzkumny ustav rostlinné vyroby, 161 06 Praha 6-Ruzyné

V letech 1989 aZ 1992 byly povoleny ¢&tyfi slovenské odriidy ozimé
p3enice: Ilona a Blava z Bu¢an, Livia ze Sladdkovi¢ova a Torysa z Ma-
1ého Saride. U t&chto odriid se zjistoval geneticky zéklad rezistence ke
rzi travni a rzi pSeni¢né, pokud byly alespoii k jedné z t&chto rzi odolné
ve sklenikovych testech ve fazi 1-2 listli. Srovnavaly se reakce t&chto
odriid k 5-6 rasdm rzi travni a 46 rasdm rzi pSeni¢né s podobnymi
reakcemi odriid nebo linii se zndmymi geny rezistence. U kfiZencl od-
rid Ilona, Livia a Torysa se zjistovalo $tépeni reakce v F2 generaci,
u kfiZenct s odriidou Ilona téZ v F3 generaci po inokulaci riznymi ra-
sami rzi travni, pfipadn& rzi pSeni¢né. Tak bylo zjisténo, Ze odriida
Ilona ma gen rezistence ke rzi travni Sr11, ke rzi pSeni¢né je nachylna.
Odriida Livia mé4 , Zitnou rezistenci“ (translokace 1BL/IRS, geny Sr31,
Lr26, Yr9, Pm8) a téZ gen Srll. Vzhledem k rodi¢ovskym odriiddm
a reakcim k Sesti rasdm rzi pSeni¢né lze u odriidy Blava pfedpokladat
gen Lr3 a dalsi gen(y) rezistence k této rzi. Nejednotné reakce neumoz-
fiuji zavéry o genetickém zékladu rezistence ke rzi travni. Odriidda To-
rysa mé rezistenci ke rzi pSeni¢né odvozenou od rodi¢ovské odriidy
Maris Marksman, ke rzi travni zfejmé& od rodi¢ovské odridy Vala (gen
Sr29). U odrid Blava a Torysa byly po inokulaci n&ékterymi rasami
zjistény nejednotné reakce. Studované odriidy rozsifuji podil odriid se
specifickou rezistenci ke rzi travni i ke rzi pSeni¢né (kromé& odriidy
Ilona). Mezi povolenymi odriiddami se prvn& objevuje rezistence ke rzi
p3eni¢né typu odridy Maris Marksman, d¢inné v3ak jen k n&€kterym
rasdm. Zvy3uje se zastoupeni genu Sr1 1, ktery maji v souasné dobé tfi
z povolenych odriid ozimé p3enice (Iris, Livia, Ilona).

rez travni; rez p3eni¢né; odriiddova odolnost; povolené odriidy p3enice
vCRaSR

V letech 1989 aZ 1992 byly povoleny &tyfi slovenské odriidy ozimé pse-
nice: Ilona a Blava z pracovist€ v Bu€anech, Livia ze $lechtitelské stanice
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Sladkovitovo a Torysa ze $lechtitelské stanice Maly Sari&. Viechny tyto od-
ridy se vyznaluji specifickou odolnosti ke rzi travni a krom& odridy Ilona
téZ ke rzi pSeni¢né. Pfedmétem tohoto ¢ldnku jsou vysledky studia genetic-
kého zdkladu rezisience uvedenych odnid ke rzi travni a rzi p$eni¢né. Dopl-
tiuji tak jiZ dfive publikované genetické analyzy rezistence ke rzi travni a rzi
pieni¢né povolenych odriid pSenice v Ceské a Slovenské republice (Barto$
et al., 1990; Stuchlikov4d et al,, 1989; Barto$,Stuchlikov4i, 1990;
Barto$3 etal., 1993).

MATERIAL A METODY

Osivo pouZité ke genetické analyze pochizelo z SKZUZ Sedlec, rasy rzi
z rasovych analyz, které se kaZdoro¢n& provadéji u vzorki z riznych lokalit
Cech, Moravy a Slovenska.

Testy jsme uskute¢nili ve skleniku pfi teplotidch 18 az 22 °C za dosvétlo-
vani zafivkami. Rostliny jsme inokulovali potirdnim prvniho listu zvlh&éeny-
mi uredosporami a poté inkubovali za vysoké vzdudné vlhkosti pod
uzavienymi sklenénymi vélci po dobu 24 az 48 hodin. Napadeni jsme hod-
notili infek&nimi typy, které popsali Stakman et al. (1962).

VYSLEDKY

Pfehledné udaje o zjisténych genech rezistence ke rzi travni a rzi pSeni¢né
i pivod a rok povoleni studovanych odriid jsou uvedeny v tab. 1.

I. Rok povoleni, piivod a Lr a Sr geny studovanych odriid — Year of registration, pedigree and
Lr and Sr genes of the studied cultivars

. 4
Odriida’ po‘i‘:tniz Pévod’ Ge::’ o =
Ilona 1989 Amika x (Siete Cerros x Kavkaz) - 11
Livia 1991 K3756-1-76 x Ko#itka 26 31,11
Blava 1992 Viginta x Fundulea 29 Lr3?, + +
Torysa 1992 Maris Marksman x Vala Maris Marksman 297

lcultivar; 2year of registration; 3pedigree; 4resistance genes
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Odrida Ilona

Odrida Ilona byla odoln4 ke viem pouZitym rasdm rzi travni a nichylna
ke rzi p3eni¢né (tab. II). Podle reakci 1ze usuzovat na to, Ze tato odriida nema
translokaci 1BL/IRS, tedy gen Lr26 tidici odolnou reakci k rasdm 61 a 77 rzi
pSeni¢né, a 1o pfestoZe dvé odriidy uvedené v jejim ptivodu, Amika a Kav-
kaz, translokaci 1BL/1RS maji. Tteti odriida udana v pivodu odriidy Ilona —
Siete Cerros — ma geny Sri/ a Sr6 (Luig, 1983), z nichz jen gen Sr/1 fidi
rezistenci ke viem rasdm rzi travni uvedenym v tab. IL

V populaci F; generace kfiZeni Ilona X Zdar (tab. IIT) se po inokulaci izo-
latem G425 bliZilo $t¢peni poméru 3 odolné : 1 nichylnd v obou zkoudenych
populacich. V F3 generaci bylo z 51 testovanych linii 13 odolnych,
22 $té¢picich a 16 nachylnych, coZ je v dobré shodé s pfedpokladanym $té-
penim 1:2:1(x%=1,31, P = 0,8-0,5). RovnéZ t&peni ve §tépicich F; lini-
ich bylo ve shod¢ se §té¢pnym pomérem 3 : 1 charakteristickym pro jeden
dominantni gen (hodnoceno celkem 452 rostlin, z toho 111 bylo nidchylnych,
x%= 0,05, P =0,95-0,80). St&peni F> generace kiiZeni Ilona x Zdar po ino-
kulaci izolatem G702, k némuZ jsou obé rodi€ovské odridy odolné, potvrdi-
lo pfitomnost jednoho dominantniho genu rezistence v kazdé z téchto odrid.
Zjist¢né $tépeni ukdzalo, Ze jde o dva riizné geny rezistence.

V F2 generaci kfiZeni Ilona X Iris nevy$tépila Zddnd nichylna rostlina po
inokulaci izolaty G69, G530 a G425 rzi travni. Celkem jsme testovali 724
rostlin. To ukazuje, Ze odriidy Ilona a Iris maji obé& stejny gen rezistence ke
rzi travni. U odridy Iris byl zji$tén (kromé& genu Sr37) gen Sr1l (Barto$§ et
al., 1990). S timto udajem je ve shod€ pfipojeny vysledek hodnoceni F; ge-
nerace kiiZeni Iris X linie Srll, v niZ nevystépila Zddna nichylna rostlina.
VSechny uvedené vysledky vedou tedy k zdvéru, Ze odriida Ilona m4 gen
rezistence ke rzi travni Sr/l. To potvrzuje i nachylni reakce odriidy Ilona
k jedinému izoldtu rzi travni virulentnimu ke genu Sr1/ (tab. II).

Odrida Livia

Reakce odriidy Livia k souboru ras rzi pSeni¢né a sou¢asné odolnost ke
viem rasdm rzi travni je charakteristicka pro odriidy s translokaci 1BL/IRS
(tab. II). Tato translokace pochazi z odridy Kavkaz, kterou mé&l ve svém
puvodu uvedeny rodi¢ovsky kmen.
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II.Reakce odriid ke rzi travni a p¥eni¥né — Reactions of the cultivars to stem and leaf rust of wheat

Rez travni? Rez p!enién£3
Odrida’
102 14 21 34 11 34Sr1l | 53SaBa | 14SaBa 61 61SaBa 77 77SaBa
G964 G702 G69 G334 G425 G2030 2049 600 1887 628 243 1947

Ilona 3 0; 0 0; 0; 3 3 3 3 3 3 3
Livia 0 0 0 0; 1 0; 3 3 0; 3- 0; 3-
Blava 0(3) 3(0) 0(3) 0;(2) 3- - 0;(3) 0; (3) 1113) 3- 3G14)
Torysa 3G14H) | 314(3-) J1-2+ J1-2+ 1-2 - 31 12 31 3- 3 3
Srl1 ; 0; ; 0; 0; 3 - - - - - -
Sr31/Lr26 0; 31 31 31 31 31 3 3 0; 3 0; 3
Maris
Markeinso - - - - - - - 11-2 1-2 3 3 -
Vala 1-2+ 112+ 1 1 2-2+ - 3 3 3 3 3 3-

lc:ultivm'. Zstem rust; 3eaf rust
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II1. $t¥peni reakef ke rzim v F2 generaci kfiZencd — Segregation of rust reactions in F2 generation of the crosses

Kiizeni' Rez® Izoldt® - Pt mm:‘ - "*";’fg;‘;‘,:.%““é x P
celkem odolnych néchylnych

Tlona x Zdar P.gr. G425 108 75 33 3:1 1,78 0,2-0,05
Ilona x Zdar P.gr. G425 112 75 37 3:1 3,85 0,05-0,01
Ilona x Zdar P. gr. G702 227 211 16 15:1 0,24 0,8-0,5
Ilona x Iris P.gr. G69 188 188 0 - - -
Ilona X Iris P.gr. G530 146 146 0 - - -
Tlona X Iris P.gr. G425 390 390 0 - - -
Iris X linie Sr11 P.gr. G69 143 143 0 - - -
Livia X Zdar P.gr. G69 233 220 13 15:1 0,18 0,8-0,5
Livia x Sparta P.gr. G69 241 241 0 - - -
Livia X Zdar P.gr. G702 303 300 3 63:1 0,64 0,5-0,2
Livia x Zdar P.gr G425 113 103 10 15:3 1,31 0,5-0,2
Livia X Zdar P. gr. G2219 176 126 50 3:1 1,09 0,5-0,2
Torysa X Zdar P. rec. 3015 120 32 88 1:3 0,18 0,95-0,8
Torysa X Zdar P. gr. G69 255 179 76 3:1 3,13 0,2-0,05
Torysa X Zdar P. gr. G425 131 85 46 3:1 7,19 <0,01

P. gr. — Puccinia graminis; P. rec. — Puccinia recondita

leross, susceptible parents are underlined; Zrust; Jisolate; “number of plants, Stotal, ®resistant, 7susceptible; 8expected segregation

ZE1-€21 < (2) ¥661 “0€ “WIRIG € 13U2D
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St&peni 15 odolnych : 1 nichylni v F, generaci kfiZeni Livia x Zdar
(tab. III) po inokulaci izoldtem G69 rzi travni (rasa 21) ukizalo, Ze odnida
Livia ma dva geny rezistence u¢inné k této rase. Druh4 rodi¢ovska odrida
Zdar je k izolitu G69 nichylnd. V F2 generaci kfiZeni Livia x Sparta po
inokulaci stejnou rasou rzi travni nevy$té€pila Zddnd nichylna rosuina, coZ
ukazuje, Ze rodi¢ovské odnidy maji nejméné jeden gen rezistence rzi travni
spole¢ny. JelikoZ odriida Sparta m4 jen gen Sr3/, m4 i odriida Livia tento
gen. Tim je potvrzena pfitomnost genu Sr3/ a tedy i translokace 1BL/1RS.

V F> generaci kfiZeni Livia x Zdar po inokulaci izoldtem G702 rzi travni,
k n¥muZ jsou odolné obé rodi¢ovské odridy, vy$tépily z celkového poltu
303 rostlin tfi rostliny nichylné. Tento vysledek odpovida pfitomnosti tfi
riznych dominantnich genii rezistence ke rzi travni v populaci F2 generace
uvedeného kiiZeni a potvrzuje pfitomnost dvou geni rezistence v odnidg Li-
via. Tyto geny se li$i od genu rezistence v odriidé Zdar, jiz drive prokdzané-
ho (Barto¥, Stuchlikova,1990). Stépeni F2 generace kii-Zeni Livia
x Zdar po inokulaci izoldtem G425 virulentnim k odridé Zdar v poméru cha-
rakteristickém pro dva dominantni geny rovnéZ ukazuje, ze druhy gen rezis-
tence ke rzi travni v odriidé Livia neni shodny s genem rezisience odridy
Zdar. NemiiZe jit ani o gen Sr5, ktery se vyskytoval ve starSich odriidich ze
Slechtitelské stanice SlddkoviCovo (Barto$ et al.,1970), ponévadZ gen Sr5
je k izoldtu G425 rzi travni nei¢inny. RovnéZ tak se nemiiZe jednat o gen
rezistence z odridy Ko#$utka (povolené v roce 1981), ponévadzZ se vyznamné
1i%i typem reakce. Stépeni F, generace kfiZeni Livia x Zdar v poméru 3 rezis-
tentni : 1 nichylni po inokulaci izoldtem G2219 virulentnim ke genu Sr//
ukazuje, Ze druhy gen rezistence ke rzi travni v odriidé Livia miZe byt gen
Sr11. Stépeni v tomto pfipadé se tyka genu Sr3/, (iinnost druhého genu rezis-
tence je potlacena virulentnim izoldtem rzi.

Zivérem lze konstatovat, Ze odriida Livia m4 translokaci 1BL/IRS a tudiz
geny rezistence ke rzi travni Sr31, rzi pSeni¢né Lr26, rzi plevové Yr9, padli
travnimu Pm8 a navic dalsi jeden gen rezistence ke rzi travni, a to pravd€po-
dobné& gen Sri1.

Odrida Blava

Odnida Blava obsahovala rostliny odolné i nichylné k rasdm rzi travni
102-izolat G964, 14-izolat G702, 21-izolat G69. K rase 34-izolat G334 byla
vysoce aZ stfedng odoln4, k rase 11 izoldtu G425 slab& nichyln4. Z hlediska
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rzi pSeni¢né byla odolnd k rase 14SaBa izolitu 600, m&la nichylné i odolné
rostliny k rasidm 53SaBa (izol4t 2049), 61 (izolit 1887), 61SaBa (izolit 628),
77SaBa (izoldt 1947) a byla slab& ndchylns k rase 77 (izol4t 243). Vzhledem
k nejednotnym reakcim nelze &init z uvedenych vysledki zdvéry o genetic-
kém zdkladu rezistence a z téhoZ diivodu nebyla u této odridy providéna
klasick4 genetick4 analyza rezistence. Jeji rodi¢ovské odrliidy maji geny re-
zistence Lr3, Sr5 a SrViginta 1, 2 (odrida Viginta) a Lr3, Lr26 a Sr31 (odri-
da Fundulea 29). Vzhledem k tomu, Ze ob¢ rodi¢ovské odridy maji Lr3, je
pravdépodobnd pfitomnost tohoto genu i v odriidé Blava. '

Odrida Torysa

Odnida Torysa obsahovala odoIné i nichyIné rostliny k rasdm 102 (izol4t
G964) a 14 (izol4t G702) a mé&la stfedni odolnost k rasdm 21 (izolit G69), 34
(izolat G334) a 11 (izoldt G425). Ke rzi p3eni¢né mela rezistentni reakce
k rasdm 53SaBa (izolat 2049), 14SaBa (izolat 600) a 61 (izolat 1887), na-
chylné k rasam 61SaBa (izolat 628), 77(izolat 243) a 77SaBa (izolat 1947).

Stépeni kiiZencii F2 generace Torysa x Zdar vykazovalo velkou &ifi reakci,
takZe jejich zafazeni do kategorii rezistentnich a nichylnych bylo obtiZzné.
U rzi p3eni¢né by bylo moZno 3t€peni piisoudit jednomu recesivnimu genu,
kdyby do kategorie odolnych rostlin byly zafazeny infek&ni typy 3 aZ 1-2,
kdeZto viechny vy3si infek&ni typy do kategorie nichylnych rostlin. U rzi
travni bylo velmi t€Zké odlisit u jednotlivych rostlin u $tépici F2 generace
slab& odolnou reakci (infek&ni typ 2—3-) od nichylné (infek&ni typ 3). Je
mozZné, Ze rezistenci podmiiiuje jeden dominantni gen, vysledky uvedené
v tab. II jsou v8ak nepriikazné. Podle piivodu odridy i podle odolné aZ inter-
medidrni reakce je pravdépodobné, Ze jde o gen Sr29, obsaZeny v rodiCovské
odrid® Vala. Rezistence ke rzi pSeni¢né pravdépodobn& pochizi od druhé
rodi¢ovské odridy Maris Marksman. Tuto domnénku podporuje i srovnini
reakci odriidy Torysa s odriidami Vala a Maris Marksman (tab. II).

DISKUSE

Vysledky studia dédi¢nosti odolnosti uvedené v této prici nasvédéuji to-
mu, Ze ze slovenskych odriid ozimé pSenice povolenych v letech 1989 az
1992 maji odridy Ilona a Livia gen rezistence ke rzi travni Sr//. Tento gen
byl vyuzit pfedeviim v Austrdlii a v Severni Americe. Do $lechténi &eskych
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a slovenskych odrid se dostal gen Sr// kfiZenim s mexickou odriidou Siete
Cerros, kterd tento gen (krom& genu Sr6) obsahuje. Prvni slovenskou odri-
dou ozimé p3enice s timto genem byla odrida Iris (Siete Cerros x Kavkaz),
povolend v roce 1983, z jarnich pSenic Ceska odrida Sylva (Praga x Siete
Cerros) povolena v roce 1982. Gen Sr1/ poskytuje dosud vysoky stuperi
ochrany proti rzi travni v Ceské a Slovenské republice, i kdy? se jiz virulen-
ce k tomuto genu v prib¢hu dlouhodobych analyz rzi travni sporadicky vys-
kytla(Barto§ etal., 1992).

Odrida Livia m4 translokaci 1BL/IRS, tudiZ nejen geny rezistence ke rzi
travni Sr31/ a rzi pSeni¢né Lr26, ale téz gen Yr9 a Pm8. Dal§im pfedpokldda-
nym genem rezistence ke rzi travni je gen Sr/ 1, jak jiZ bylo uvedeno. Odriida
Livia m4 tedy podobny zéklad rezistence ke rzi travni a pSeni¢né jako odrii-
da Iris. Ze &tyf geni rezistence vyskytujicich se na translokaci 1BL/IRS zii-
stal a€inny ke vSem u nds zji$t€nym rasdm rzi travni jen gen Sr3/; dalsi geny
jsou i&inné jen k méné vyznamnym rasim patogenii. Casté $lechtitelské vy-
uzZivani translokace 1BL/IRS bylo ovlivnéno nejen geny rezistence, které
jsou ve vazbé, ale zejména pozitivnim vlivem této translokace na vynos. Ve
Slechtitelskych programech vyuZivajicich dihaploidi k uvedenym diivodim
pfistupuje pozitivni vliv translokace 1BL/1RS na regeneraci rostlin z explan-
tatovych kultur. Negativni vliv translokace 1BL/IRS na kvalitu je ziejmé
pfi¢inou toho, Ze odriida Ilona tuto translokaci nem4, atkoliv ji maji dvé z je-
jich rodiovskych odriid. Pekafska jakost odridy Ilona je v Listiné povole-
nych odrid (1993) klasifikovana stupném 7, odriidy Livia pouze stupném 4.

U odnidy Blava nebyl zjistovan geneticky zdklad rezistence ke rzi travni
ani pSeni¢né, ponévadz vzorky této odriidy zkousené v letech 1990 aZ 1992
obsahovaly jak rostliny odolné, tak nichyIné k vétsing ras. MoZno pfedpo-
kladat, Ze podil odolnych rostlin mezi nichylnymi bude mit retarda¢ni uci-
nek na $ifeni rzi tak, jak je tomu u viceliniovych odrid. Podle pivodu mé
odnida Blava gen Lr3, reakce ukazuji na daldi geny rezistence.

QOdriida Torysa reagovala ojedinéle téZ jako smé&s odolnych a nidchylnych
rostlin. Je rezistentni k nejvyznamngj§im rasdm rzi travni a k n€kterym ra-
sam rzi peni¢né. Analyza F generace neposkytla vysledky umoZitujici spo-
lehlivé zavéry o genetickém zdkladu jeji rezistence. Nicméné reakce ukazuji,
Ze odrida Torysa ma odolnost ke rzi pSeni¢né pravdépodobné odvozenou od
odridy M. Marksman, ke rzi travni od odridy Vala (Sr29).
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Posuzujeme-li rezistenci nové&j$ich slovenskych odriid Ilona, Livia, Blava
a Torysa z hlediska dosud povolenych odriid, miZeme konstatovat, Ze tyto
odriidy rozsifuji skupinu odrid s rezistenci ke rz travni a alespoii k n€kte-
rym rasdm rzi pSeniéné (kromé& odriidy Ilona niachyIné k této rzi).
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P. Bartos, E. Stuchlikovd, R. Hanusovd (Research Institute of Crop Production,
Praha-Ruzyné, Czech Republic)

Genetics of stem and leaf rust resistance of winter wheat
cultivars llona, Livia, Blava and Torysa

From 1984 to 1992 four Slovak winter wheat cultivars were registered in former
Czechoslovakia: Ilona and Blava bred at Bu¢any, Livia bred at Slidkovi¢ovo and
Torysa bred at Maly Sari$. Genes for stem rust resistance were studied in all the
cultivars, genes for leaf rust resistance in the cultivars Livia, Blava and Torysa. The
reactions of the cultivars to four to six leaf rust races and five to six stem rust races
were compared with similar reactions of cultivars or lines possessing known resis-
tance genes. Five stem rust races and one leaf rust race were used to study the
segregation of rust reaction in the F2 generations in the crosses with cultivars Ilona,
Livia and Torysa, and in the F3 generation of crosses with the cultivar Ilona. Culti-
var Ilona was shown to possess stem rust resistance gene Sr//. It was susceptible
to leaf rust. Cultivar Livia displayed ,rye resistance“ (1BL/IRS translocation, re-
sistance genes Sr31, Lr26, Yr9, Pm8) and also gene Srll. From the parental culti-
vars and the reactions to six leaf rust races it appears that cultivar Blava has gene
Lr3 and other resistance gene(s) to leaf rust. The reactions of seedlings of the cul-
tivar Blava to most of the stem rust races was not uniform which does not allow
a conclusion on stem rust resistance genes in this cultivar. Leaf rust resistance of
the cultivar Torysa seems to be derived from the parental cultivar Maris Marksman,
stem rust resistance from the second parent, the cultivar Vala (Sr29). Cultivar To-
rysa displayed heterogeneity in reactions to several races of both rusts, like cultivar
Blava.

With the release of Ilona and Livia, three cultivars possessing Sr/ ] are grown in
the Czech and Slovak Republics at present. Virulence to Sr// has been found only
sporadically till now, whereas virulence to Sr31 has never been found. For the first
time leaf rust resistance carried by the cultivar Torysa derived from the cultivar
Maris Marksman appeared among Czech and Slovak registered cultivars. Unfortu-
nately it is effective only to some of the prevailing leaf rust races.

stem rust; leaf rust; resistance; registered wheat cultivars in Czech and Slovak
Republics
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UKAZATELE PEKARSKE JAKOSTI U VYBRANYCH ODRUD
A NOVOSLECHTENI PSENICE JARN{

Martin MANEV., EvZenie KOSTKANOVA, Zdenék STEHNO
Vyzkumny istav rostlinné vyroby, 161 06 Praha 6 - Ruzyné

Dvé vybrané kolekce p3enice jami, pfevaZng zahrani¢nfho piivodu,
byly sledovény v letech 1989 aZ 1991 (16 odriid a novo3lecht&ni)
a 1989 az 1990 (7 odriid) pro zji5t&ni technologické jakosti zma (obsah
hrubych bilkovin, mikrosedimentaéni hodnota Srotu, obsah mokrého
lepku v mouce, jeho bobtnavost a taZnost) doplnéné o vynos susiny
zma a vynos hrubych bilkovin, hmotnost 1 000 zr a vy3ku rostlin.
Materiél byl vyset na pokusnych parcelach Vyzkumného tstavu rost-
linné vyroby v Praze-Ruzyni ve vyrobni oblasti fepafské. Ve zjist&-
hych hodnotéich se projevil vliv n&€kterych roénikil. Z ukazatel jakosti
byly nejvariabiln&j3i hodnoty taZnosti a bobtnavosti mokrého lepku
a nejméné kolisal obsah hrubych bilkovin. V tfiletém pokusu byly zis-
kény nejvy33i hodnoty u t&chto odiid a n3l.: obsah hrubych bilkovin —
Arcour - Tr. durum z Francie (16,5 g ve 100 g su$. zrna), mikrosedi-
menta&ni hodnota — Ventura z Francie (8,1 ml), bobtnavost mokrého
lepku — &s. odriida Saxana (13,3 ml), mnoZstvi mokrého lepku — Ar-
cour (40,2 g ve 100 g), vynos suliny zma a vynos hrubych bilkovin
z 1 ha — &s. odriidy Maja (5,3 t a 837,7 kg), Saxana (5,3 t a 763,7 kg)
a Sandra (5,3 t a 760,9 kg). Ve dvouletém pokusu byla v nasich pod-
minkéch v zdkladnich ukazatelich pekaiské technologické jakosti zrna
nejlépe hodnocena odriida Treasure z USA. Dos4hla vysokého obsahu
hrubych bilkovin (15,8 g ve 100 g susiny zma), velmi dobré mikrose-
dimenta¢ni hodnoty ¥rotu (8,7 ml) a vysoké bobtnavosti lepku
(16,5 ml). Ve vynosu zrna (4,4 t/ha) a vynosu hrubych bilkovin
(683,6 kg/ha) se umistila jako druh4 v pofadi za odriiddou Sandra (5,0 t
a 702,2 kg/a). Korelace vypottené pro jednotlivé ro¢niky potvrdily
velmi t&snou pozitivni zévislost mezi dvojicemi znaki: obsah hrubych
bilkovin v sulin& zma a obsah mokrého lepku; vynos suliny zma a vy-
nos hrubych bilkovin a velmi t&sny negativni vztah mezi obsahem
mokrého lepku a jeho bobtnavosti.

p3enice jarni; zmo; jakost nutri¢ni a technologick4; vynos zma; hmot-
nost 1 000 zm; vy3ka rostlin
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V préci uvddime hodnoceni dvou vybranych soubori pSenice jarni po
strdnce pekaiské technologické jakosti zrna, dopInéné o vynos, hmotnost
1 000 zrn a vys$ku rostlin. Vybé&r byl uskuteénén na zakladé vysledka zaklad-
niho hodnoceni genetickych zdroji pSenice jarni, které se kazdoro&né prova-
di ve Vyzkumném ustavu rostlinné vyroby v Praze-Ruzyni. Uvedené
vysledky jsou ze dvou- a tfiletych pokust z jednoho stanovi$té s pom&mé
intenzivni agrotechnikou. V jinych podminkich tyto pSenice jarni mohou
reagovat odli¥né. :

Navazujeme na nade price z poslednich let, napf. Kostkanova4 et al.
(1992, 1993a,b).

MATERIAL A METODY

Byly sledovéany dva soubory pSenice jarni — tfilety a dvoulety. Do tfileté-
ho pokusu (1989 aZ 1991) byla zafazena kolekce 16 odrid a novoslechténi:
4 odridy z Ceskoslovenska (CSK), 2 z Austrilie (AUS), 3 z Francie (FRA,
jedna z nich Tr. durum), 2 z Polska (POL), 1 ze Svédska (SWE), 1 ze Sovét-
ského svazu (SUN) a 3 novoslechténi z Mexika (MEX). Vdvouletém pokusu
(1989 a 1990) bylo 7 odrid: 1 z Belgie (BEL), 1z Velké Britdnie (GBR),
2 ze Spojenych stati americkych (USA, z nich jedna Tr. durum), 1ze Sovét-
ského svazu, 1 z Itdlie (ITA, Tr. durum), 1 z Ceskoslovenska (standard).

Odridy a novos$lechténi byly vysety na pokusna pole v Praze-Ruzyni, ve
vyrobni oblasti fepafské, se subtypem fepafsko-pSeni¢énym, pidou hlinito-
jilovitou, s klimatem mirné teplym a mirn€ vlhkym. Zdkladni meteorolo-
gické udaje jsou uvedeny v tab. I. Agrotechnika byla obvykld pro danou
plodinu a pro viechny odriidy a n3l. stejnd. Hnojeni bylo provedeno pfed-
setové (N— 65, P —48, K — 90 kg &.Z. /ha) a produk&né (N — 20 kg &.Z./ha). Proti
plevelim byly aplikovdny herbicidy Glean 75 DF (10 g/ha) a Syncuran
(1 kg/ha). Vysevy byly uskutenény 21. 3. 1989, 14. 3. 1990, 19. az 25. 3. 1991
a sklizn& provedeny 14. az 15. 8.1989, 3. aZ 4. 8. 1990 a 17. az 19. 8. 1991.
Velikost skliziiovych parcelek byla 4 m?.

Pouzité metody:

- obsah hrubych bilkovin podle Kjeldahla na pfistrojové lince Kjeltec Auto
System II. $védské firmy Tecator, pfepolitdvaci faktor pro hrubé bilkovi-
ny 5,7; vysledky uvedeny v suin& zma;
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I. Zékladni meteorologické udaje v pokusnych letech 1989 aZ 1991 (leden aZ srpen) — Basic
meteorological data in the experimental years 1989 to 1991 (January to August)

Rok! | Masic? 1. 5 3. 4. s. 6. 7. sl s
3
Teri2ky” | 7 | o8 234 | 475 [ 591 | 365 | 713 | 425 |2972
1989 | (mm] -
xt?fgm 02 | 16| 54| 74 |147 [171 | 200 | 198 | 107
Z[s::ll](y 92 | 143 | 143 413 | 382 | s06 | 26 | 582 [2287
1990
’“’E’fé‘;“‘ 05 | 39| s8 | 55 |137 |156 | 169 | 193 | 102
Lerdzky | 50 | 149 | 168 | 473 | 550 |s16 | 526 | 208 |3000
1991 [mm]
“‘[’,f’é‘;“’ 1,5 | =3 | 57| 74| 91 |157 [212 | 205 | 96
" z("mm’”k’) 20,0 | 18,0 | 240 | 400 | 530 [610 | 690 | 780 |363,0
50let | =
x‘?fg;“ 10| of 39| 85 |140 [170 [189 [178 | 99
lyear; Zmonth; 3precipitations; “temperature; 350-year average

- mikrosedimenta¢ni hodnota Srotu (mikro SDS-test) za pouZiti dodecylsul-
fatu sodného (Hy Za, 1986);

- obsah mokrého lepku v mouce za pouZiti Glutomatic System firmy Fal-
ling Number ze Svédska (ICC norma 137);

- bobtnavost lepku podle Berlinera v Horelové tpravé (Horel, 1956);

- taznost mokrého lepku za pomoci pravitka;

- vynos zma, hmotnost 1 000 zrn a vy$ka rostlin zji$tovany podle obvyk-
lych postupi (protoZe byl vy&islen vynos hrubychbilkovin z 1 ha, je vynos
zrma uveden v suding).

VYSLEDKY A DISKUSE

Vysledky z tfiletého pokusu jsou uvedeny v tab. II (hrubé bilkoviny, vy-
nos zrna, vynos hrubych bilkovin, hmotnost 1 000 zrn, vy$ka rostlin) a v tab.
III (mikrosedimentatni hodnota $rotu, mokry lepek v mouce, bobtnavost
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IL Obsah hrubych bilkovin v sufin® zma, vinos sufiny zma, vinos hrubych bilkovin, hmotnost
Crude proteincontent in grain, grain yield, crude protein yield, 1 000 grain weight and plant height

Hrubé bilkoviny v sufin& |  V§nos sufiny zma®

Pof. Odrida, 4(g/100
&1 | novollechiza | Pvo®| T i g

1989|1990 (1991 X |1990|1991|1989| X

1. | Cocamba AUs |13,7]|139]|144]140] 1,8 | 52 | 48 | 39
2. | Vasco AUS |138|143]|147|143 |35 | 55|52 | 47
3. | Jara csK [145]|149 15114834 | 60 | 59 | s
4. | Maja csK [151]158]|160|156|39 |59 |62 |53
5.| Sandra CSK [140]143|144|142]38 | 61 |61 | 53
6. | Saxana csK 138|147 147|144 |35 | 65 | 58 | 5.3
7. | Lobo FRA |145]143 169|152 35 | 55| 47 | 46
8. | Ventura FRA 157|151 |151{153] 31| 56|56 |48
9. | Bowrs"BUCK"s" | MEX |13,5|13,8|147]140| 28 | 57 | 5.4 | 46
10. | PatoR)Y/CALBAC.. | MEX [13,7|13,5|162|145| 3,5 | 51 | 5.5 | 47
11. | VEE"'S"-CM33027..| MEX |13,0 13,5154 [140] 3,5 | 56 | 58 | 50
12. | Eta POL |144|145|149]|146| 33 |61 |59 | 5.1
13. | Sigma POL | 140|143 154|146 33 | 56| 50| 46
14. | Mir SUN [153|14,4]137]145]| 26 | 59 | 48 | 4.4
15. | Drabant SWE {154 14114214636 | 56 | 57 | 5.0

16. | Arcour (Tr. durum) FRA |164|158(17416,5]| 29 | 45 | 42 | 3,9

! number; 2varierty, advanced line; 3oligin;‘audeptuein in grain dry matter; 5yieldofguindry
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1 000 zm a vy#ka rostlin odrid vybraného souboru odriid pienice jamni v letech 1989 aZ 1991 —
of selected collection of spring wheat varieties in the years 1989 — 1991

Vynos hrubych bilkovin® Hmotnost 1 000 zm’ Vy&ka rostliny®
(kg/ha) (8 (cm)

|

1989 | 1990 | 1991

*l

1989 | 1990 | 1991 x 1989 | 1990 | 1991

246,6 | 722,8 | 691,2 | 553,5 | 32,0 | 343 | 41,8 | 36,0 | 76,0 | 75,0 | 77,4 | 76,1
483,0 | 786,5 | 764,4 | 678,0 | 33,3 | 32,0 | 41,6 | 356 | 87,5 | 77,5 | 77,5 | 80,8
493,0 | 894,0 | 890,9 | 759,3 | 32,7 | 37,9 | 41,1 | 37,2 | 96,3 |101,2 | 91,7 | 96,4
5889 | 932,2 | 992,0 | 837,7 | 40,5 | 40,6 | 48,2 | 43,1 |104,5 | 97,5 | 90,5 | 97,5
532,0 | 872,3 | 878,4 | 760,9 | 31,4 | 33,7 | 40,4 | 35,2 | 80,3 | 850 | 80,4 | 81,9
483,0 | 955,5 | 852,6 | 763,7 | 31,8 | 32,5 | 39,2 | 345 | 78,5 | 87,5 | 756 | 80,5
507,5 | 786,5 | 794,3 | 696,1 | 29,8 | 40,2 | 49,6 | 39,9 | 89,0 | 90,0 | 859 | 88,3
486,7 | 845,6 | 845,6 | 726,0 | 27,4 | 37,5 | 40,7 | 352 | 67,5 | 850 | 79,7 | 77,4
378,0 | 786,6 | 793,8 | 652,8 | 31,1 | 353 | 41,4 | 359 | 81,0 | 77,5 | 80,4 | 79,6
479,5 | 688,5 | 891,0 | 686,3 | 35,6 | 42,6 | 57,5 | 452 | 73,5 | 80,0 | 86,4 | 80,0
455,0 | 756,0 | 893,2 | 701,4 | 31,9 | 38,0 | 47,0 | 39,0 | 64,5 | 76,8 | 752 | 72,2
475,2 | 884,5 | 879,1 | 746,3 | 29,8 | 38,2 | 42,5 | 36,8 | 99,5 | 95,0 | 92,0 | 95,5
462,0 | 800,8 | 770,0 | 677,6 | 32,9 | 45,2 | 53,1 | 43,7 | 94,5 | 95,0 | 89,6 | 93,0
397,8 | 849,6 | 657,6 | 635,0 | 35,5 | 35,2 | 40,7 | 37,1 | 93,0 [122,5 |100,9 |105,5
554,4 | 789,6 | 809,4 | 717,8 | 30,8 | 35,4 | 38,0 | 34,7 |103,0 |110,0 | 99,0 |104,0

475,6 | 711,0 | 730,8 | 639,1 | 38,4 | 42,7 | 47,7 | 429 | 730 | 73,1 | 75,0 | 73,7

matter; yield of crude protein; "1 000 grain weight; Splant height
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III. Mikrosedintadni hodnota Srotu, obsah mokrého lepku v mouce, jeho bobtnavost a taZnost
value, wet gluten content in flour, wet gluten swelling and wet gluten extensibility of selected

Misoiimetaat | Mokt

AU S ot
1989 1990 1991 x 1989 1990

1. Cocamba AUS 6,4 75 7.5 71 29,5 29,0
2: Vasco AUS 6,5 7,6 7.4 72 31,0 32,0
3. Jara - CSK 46 5.7 46 5,0 33,5 35,2
4, Maja CSK 6,3 7.6 7.4 7,1 30,0 34,0
S. Sandra CSK 6,2 73 6,5 6,7 283 30,7
6. Saxana | CSK 6,8 8,2 7,7 7,6 25,0 30,0
7. Lobo FRA 6,5 7,4 7,6 7,2 30,0 32,0
8. Ventura FRA 79 8,7 7.6 8,1 35,5 36,0

9. BOW"S"/BUCK"S" MEX | 48 5,2 5,7 5,2 23,5 | 31,0
10. Pato (R)/CAL/3/7C... MEX | 6,5 75 7,1 7,0 25,5 | 25,0

11. VEE"S"-CM 33027-F... | MEX | 4,5 5,6 55 5,2 26,0 | 29,0

12. Eta POL | 45 5,4 3,8 4,6 350 | 32,0
13. Sigma POL | 6,2 5,4 52 5,6 31,0 | 340
14. Mir SUN | 7,5 82 7,1 7,6 30,0 | 27,0
15. | Drabant SWE | 63 81 73 72 355 | 37,0

16. | Arcour (Tr. durum) FRA | 3,5 3,6 3,5 3,5 38,5 | 39,0

!number; varierty, advanced line; >origin; “meal microsedimentation value; *wet gluten in flour;
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u vybraného souboru odriid pSenice jarni v letech 1989 aZ 1991 — Microsedimentation starch
collection of spring wheat varieties in the years 1989 — 1991

MO e Bobtnavost mokrého lepku® TaZnost mokrého lepku’
(8/100 g) (ml) (em)

1989 | 1990 1991

=l
=l

1991 x 1989 | 1990 1991

34,0 30,8 7,0 7,0 11,0 83 12,0 8,0 9,0 9,7
35,0 32,7 12,0 6,0 5,0 7,7 10,0 10,0 10,0 10,0
39,0 35,9 50 4,0 3,0 4,0 16,0 15,0 25,0 18,7
35,0 33,0 9,0 9,0 8,0 8,7 11,0 7,0 7,0 83
31,0 30,0 12,0 10,0 9,0 10,3 8,0 9,0 9,0 8,7
31,0 28,7 16,0 12,0 12,0 133 6,0 10,0 9,0 83
37,0 33,0 8,0 6,0 8,0 73 8,0 11,0 7,0 8,7
35,0 35,5 8,0 9,0 80 83 9,0 14,0 13,0 12,0
33,0 29,2 12,0 8,0 9,0 9,7 4,0 10,0 8,0 73
37,0 29,2 15,0 15,0 8,0 12,7 4,0 6,0 12,0 73
44,0 33,0 15,0 9,0 8,0 10,7 9,0 10,0 11,0 10,0
38,0 35,0 4,0 3,0 4,0 3,7 22,0 9,0 20,0 17,0
35,0 33,3 9,0 7,0 6,0 73 10,0 17,0 9,0 12,0
37,0 31,3 8,0 13,0 13,0 11,3 5,0 9,0 7,0 7,0
31,0 34,5 8,0 6,0 14,0 9,3 7,0 8,0 8,0 7,7

43,0 40,2 7,0 5,0 4,0 5.3 10,0 9,0 16,0 11,7

Swet gluten swelling; Twet gluten extensibility
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mokrého lepku a jeho taZnost). Vztahy mezi ukazateli jakosti zma byly tes-
tovany pomoci korela¢ni analyzy.

Hodnoty ziskané v dvouletém pokusu jsou shrnuty v tab. IV (hrubé bilko-
viny v zrmu, vynos zrna, vynos hrubych bilkovin, hmotnost 1 000 zrn, vy$ka
rostlin) a tab. V (mikrosedimentatni hodnota $rotu, obsah mokrého lepku
v mouce, bobtnavost mokrého lepku, jeho taZnost).

V tiletém pokusu se u n€kterych ukazatelli vyraznéji projevil vliv ro&ni-
ku, napf. v roce 1991 ve zvysenych hodnotich obsahu hrubych bilkovin, ob-
sahu mokrého lepku a hmotnosti 1 000 zm, nebot’ vlivem vys$Sich teplot
v mé&sici Eervenci doslo k urychlenému dozravani, coZ mélo pravdépodobné
vliv na zvy3eni uvedenych ukazateld jakosti. V roce 1989 doslo ke sniZeni
vynosu zma spolu s vynosem hrubych bilkovin, hmotnosti 1 000 zrn a ke
zvy$eni bobtnavosti mokrého lepku. Rozdily v primémych hodnot4ch ostat-
nich ro&nikii nebyly tak vyrazné. Ve dvouletém pokusu byly rozdilngj$i pri-
mé¢mé hodnoty v obou letech zjisté€ny u bobtnavosti mokrého lepku, jeho
taZnosti, vynosu suiny zma i hrubych bilkovin.

V hodnocenych souborech byly nejvariabilnéj$i hodnoty taZnosti a bobt-
navosti mokrého lepku nisledované mikrosedimentadni hodnotou a nejvy-
rovnangj$i byly hodnoty obsahu hrubych bilkovin (variadni koeficienty
v tab. VI a VII).

V tiiletém pokusu byl v souboru zjift¢n nadprim&my obsah hrubych bil-
kovin u odriidy Arcour (16,5 g ve 100 g susiny zrna) ptivodem z Francie.
JelikoZ se jedna o pSenici Tr. durum, u které je poZadovan vy33i obsah hru-
bych bilkovin, je tento obsah namisté a hodnoty ostatnich ukazateli jejimu
charakteru také odpovidaji. Jako druhd se umistila &eskoslovenska odrida
Maja téZ s nadpriim&mym obsahem hrubych bilkovin (15,6 g ve 100g susiny
zrna) a vy$$i prim&mé hodnoty byly ziskdny u francouzskych odriid Ventu-
ra (15,3 g ve 100 g susiny zrna) a Lobo (15,2 g ve 100 g susiny zma). Podle
Klasifikitoru (Bare$ et al., 1985) Ize viechny &tyfi jmenované odridy za-
fadit do skupiny s vysokym obsahem hrubych bilkovin.

Nejvy$si nadprim&ma4 hodnota mikrosedimentace byla naméfena u odri-
dy Ventura z Francie (8,1 ml), za ni byla eskoslovensk4 odriida Saxana
(7,6 ml) a sovétsk4 odriida Mir (7,6 ml). Podle Klasifikitoru se jedna o vel-
mi dobrou sedimentaci, kterd orientaln& pfedpovid4d dobrou pekafskou ja-
kost. Odridy Saxana i Mir mély i nadprimémé hodnoty bobtnavosti
mokrého lepku (13,3 a 11,3 ml), které je3t€ doplnilo mexické n3l. Pato
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IV. Obsah hrubych bilkovin v zmu, vynos zrna, vynos hrubych bilkovin, hmotnost 1 000zm a vy3ka rostlin odrid vybraného souboru odriid pSenice
jamni v letech 1989 a 1990 — Crude protein content in grain, grain yield, crude protein yield, 1 000 grain weight a plant height of selected collection
of spring wheat varieties in the years 1989 and 1990 '

Hrubé‘bﬂkovin‘y Vynos sudiny Vynos hmb ch Hmotnos;, Vyska l'omlinyB
ipof_ Odrida, |50 3| v susing zma zma’ bilkovin 1000 zm
8. [l e (2/100 g) (t/ha) (kg/ha) () (cm)
1989 | 1990 x 1989 | 1990 x 1989 | 1990 x 1989 | 1990 X 1989 | 1990 x
1. | Orion BEL | 14,9 | 14,8 | 149 | 29 53 4,1 |423,1|787,4|609,8| 29,7 | 35,6 | 32,7 | 83,5 | 80,0 | 81,8
2. |Wembley | GBR | 13,2 | 13,6 | 134 | 2,0 6,2 4,1 |264,0|843,2|553,6 | 33,7 | 359 | 348 | 78,0 | 80,0 | 79,0
3. | Venec SUN | 13,9 | 13,7 | 13,8 | 2,6 535 4,1 |361,4|753,5|557,5| 34,8 | 36,9 | 359 | 99,5 | 105,0 | 102,3
4. | Treasure USA | 16,1 | 15,5 | 158 | 3,1 5,6 44 |499,1 | 868,0 | 683,6 | 40,5 | 35,2 | 37,9 | 88,0 | 87,5 | 87,8
S. g::lupri:m) ITA | 148 | 152 | 150 | 1,2 4,5 29 |177,6 | 684,0 | 430,8 | 44,3 | 47,7 | 46,0 | 86,5 | 82,5 | 84,5
Aldura

(Tr. durum) USA | 147 | 161 | 154 | 2,2 | 46 | 3,4 |323,4|742,6 |532,0 35,0 | 45,5 | 40,3 | 57,5 | 67,5 | 62,5

7. | Sandra CSK | 140 | 143 | 142 | 3,8 | 6,1 5,0 |532,0]872,3|702,2| 31,4 | 33,7 | 32,6 | 80,3 | 850 | 82,7

:number, Zvarierty, advanced line; 3origin;‘ crude protein in grain dry matter; 5yield of grain dry matter; 6yield of crude protein; 71000 grain weight;
plant height

6¥1-€€1 : {T) ¥661 ‘OF “IYI9IS © 13U3D



5 V. Mikrosedinta¥ni hodnota Srotu, obsah mokrého lepku v mouce, jeho bobtnavost a taznost u vybraného souboru odriid pSenice jamni v letech
1989 a 1990 — Microsedimentation starch vaue, wet gluten content in flour, wet gluten swelling and wet gluten extensibility of selected collection
of spring wheat varieties in the years 1989 and 1990

Mikrosedimentagni Mokry lepek v mouce’ Bobtnavost mokrého TaZnost mokrého
[Pof| Odrida, Plivad hodnota ¥rotu® lepku‘s lepku7
8.} | novoslechténi? | P2V (ml) (/100 g) (ml) (cm)
1989 | 1990 x 1989 | 1990 x 1989 | 1990 x 1989 | 1990 x
1. | Orion BEL 5,7 6,7 6,2 34,5 36,0 353 5 S 50 14 10 12,0
2. | Wembley GBR 6,3 8,0 7.2 26,5 27,5 27,0 11 10 10,5 5 8 6,5
3. | Venec SUN 5,5 6,4 6,0 33,0 33,0 33,0 3 4 3,5 12 16 14,0
4. | Treasure USA 8,7 8,7 8,7 33,0 33,0 33,0 20 13 16,5 11 8 9,5
Messapia
S. (Tr. durum) ITA 4,8 5,1 5,0 27,5 35,0 31,3 10 5 7,5 8 10 9,0
6 ot ok USA 2,2 2,3 2,3 37,5 37,0 37,3 3 2 2,5 50 11 30,5
. (Tr. dumm) ’ » » ’ » » ’
7. | Sandra CSK 6,2 7,3 6,8 28,3 30,7 | 29,5 12 10 11,0 8 9 8,5

number; 2van'e.rty, advanced line; 3origin; 4meal microsedimentation value; Swet gluten in flour; Swet gluten swelling; Twet gluten extensibility

6¥1-€€1 : {T) Y661 0 “MO9[S € JPusD



VL. Zékladni hodnoceni souboru jarnich pEenic (1989 — 1991) — Basic evaluation of collection

of spring wheat (1989 — 1991)

Genet. a Slecht., 30, 1994 (2) : 133-149

Paramet' e T L
Hrubé bilkoviny v su3. zma® 7 14,6 6,2
Vynos susiny zma’ 7 4,0 17,5
Vynos hrubych bilkovin® 7 581,4 16,1
Hmotnost 1 000 semen’® 7 37,2 12,9
Vyika rostlin® 7 82,9 14,2
Mikrosedimentani test” 7 6,0 33,3
Mokry® lepek® 7 32,3 10,8
Bobtnavost mokrého lepku’ 7 81 61,7
TaZnost mokrého lepku'® T 12,9 65,6

VII. Zékladni hodnoceni souboru jarnich p3enic (1989 — 1991) — Basic evaluation of collection

of spring wheat (1989 — 1991)

Parametr' mu Primér'2 ko‘::':;i:ti“
Hrubé bilkoviny v suf. zrna® 16 14,7 40
Vynos susiny zrna® 16 48 9,0
Vynos hrubych bilkovin® 16 702,0 9,2
Hmotnost 1 000 semen’ 16 38,3 9,1
Vy#ka rostlin® 16 86,4 12,1
Mikrosedimenta&ni test’ 16 6,4 18,8
Mokry® lepek® 16 32,8 89
Bobtnavost mokrého lepku’ 16 8,6 31,2
Ta%nost mokrého lepku'® 16 10,3 31,9

%v mouce — in flour

levaluated parameter; 2crude protein in grain dry matter; 3grain yield of dry matter; “crude
protein yield; 51000 grain weight; plant height; 'microsedimentation test; Swet gluten; “wet
gluten swelling; ®wet gluten extensibility; 'number of samples; 2average; *coefficient of
variation
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(R)/CAL/3/7CIBBI/CNO 67 (12,7 ml). Obsah mokrého lepku sim o sobé&
nam o pekaiské technologické jakosti mnoho nefekne a je tfeba ho v nasem
pfipadé dopliiovat o jeho bobtnavost a taZnost. U zjisténych hodnot bobtna-
vosti mokrého lepku uvedenych v tab. III je vidét, Ze u jednotlivych odrid
byly v n&€kterych letech zjistény znané rozdily, napf. u odrid Vasco
(z AUS), Cocamba (z AUS), Drabant (z SWE) a n3l. VEE ,,S“- CM 33027 -F...
(z MEX) a dalich. Podobné byly rozdily u taZnosti mokrého lepku.
‘Nejvy$siho a nadprim&mého vynosu dosihly v rimci souboru a v da-
nych pokusnych podminkich tfi &eskoslovenské odriidy Maja, Saxana, San-
dra (5,3 t/ha), nisledované daldi &eskoslovenskou odriidou Jara, polskou
odriidou Eta (ob& 5,1 t/ha), odriidou Drabant ze Svédska a nil. VEE ,,S“-
CM 33027 - F... zMexika (obé 5,0 t/ha). Stejné pofadi odriid bylo zachova-
no u vy¢isleni vynosti hrubych bilkovin z 1 ha: Maja (vynos v souboru nad-

VIIL KorelaZni koeficienty pro vybrané znaky v roce 1989 — Correlation coeficients of selec-
ted values in 1989

mPé:::- R m, 1 2 3 4 s 6 7
1 16 1,00 [-003 | 033 005 | o80* [-058 | 008
2 16 100 | 093* | 000 | 004 | 031 | 000
3 16 1,00 002 | 026 | 006 | 004
4 16 100 [-017 | 018 |-043
5 16 1,00 |-0,78* | 053¢
6 16 1,00 |-0,67*
7 16 1,00

*P =0.05

1 = hrubé bilkoviny v suiin& zma — crude protein in grain dry matter
2 = vynos suiny zrna — grain yield of dry matter

3 = vynos hrubych bilkovin — crude protein yield

4 = mikrosedimenta&ni test — microsedimentation test

5 = mokry lepek — wet gluten

6 = bobtnavost mokrého lepku — wet gluten swelling

7 = ta¥nost mokrého lepku — wet gluten extensibility

levaluated parameter; Znumber of samples
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IX. KorelaZni koeficienty pro vybrané znaky v roce 1990 — Correlation coeficients of selected
values in 1991

mz:m“él v:;’::, 1 2 3 4 5 6 1
1 16 1,00 | -002 | 045 | 011 | 067* | <027 | 013
2 16 1,00 | o8* | 036 | -020 | 012 | 017
3 16 1,00 | 028 | 013 | 000 | 021
4 16 1,00 | 031 | o51¢ | -021
5 16 1,00 | -0,68% | 039
6 16 1,00 | -034
17 16 1,00

X. Korela&ni koeficienty pro vybrané znaky v roce 1991 — Correlation coeficients of selected
values in 1991

Pro- Potet
e SEm 1 2 3 4 5 6 7
1 16 1,00 | —034 022 | —0,29 0,55* | —0,52 0,16
2 16 1,00 0,84* | 0,10 | -031 0,03 0,16
3 16 1,00 | —0,03 0,00 | —0.25 0,24
4 16 1,00 | —0,60* | 0,68* | —0,69*
5 16 1,00 | -0,56* | 0,48
6 16 1,00 | -0,71*
7 16 1,00
* P =0.05

1 = hrubé bilkoviny v sufin& zma — crude protein in grain dry matter
2 = vynos sufiny zma — grain yield of dry matter

3 = vynos hrubych bilkovin — crude protein yield

4 = mikrosedimenta&ni test — microsedimentation test

5 = mokry lepek — wet gluten

6 = bobtnavost mokrého lepku — wet gluten swelling

7 = taZnost mokrého lepku — wet gluten extensibility

levaluated parameter; Znumber of samples
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prum&my a nejvy$si 837,7 kg), Saxana (763,7 kg), Sandra (760,9 kg), Jara
(759,3 kg), Eta (746,5 kg), Drabant (717,8 kg) a VEE ,,S“ - CM 33027 - F...
(701,4 kg). Dtive zjist€na skutednost, Ze vynos hrubych bilkovin je vice ur-
¢ovan vynosem zrna neZ zménou obsahu hrubych bilkovin (Kostkanova,
1983), se potvrdila (tab. VIII aZ X).

V dvouletém pokusu dosdhla odriida Treasure z USA nejvétSich nadpri-
mérnych hodnot v ukazatelich: obsah hrubych bilkovin (15,8 g ve 100 g
sudiny zrna, coZ znamend podle Klasifikitoru vysoky obsah), mikrosedi-
menta¢ni hodnota Srotu (8,7 ml, podle Klasifikitoru velmi dobrd), bobtnavost
mokrého lepku (16,5 ml podle Klasifikatoru vysoka ). Stejn€ jako v tfiletém
pokusu byl nejvy33i vynos hrubych bilkovin z 1 ha zji$t¢n u nejvynosn&jsi odri-
dy Sandry (702,2 kg) a druhy nejvy33i u odridy Treasure (683,6 kg). Z vybra-
ného souboru sedmi odriid se odnida Treasure v nadem pokusu projevila jako
nejjakostnéjdi, ale i pom&mée dobra ve vynosu zrna.

Zakladni statistické charakteristiky (tab. VI a VII) prokdzaly vyrovna-
nost v rimci soubori ve dvouletém i tfiletém pokusu. U n&kterych pozorova-
nych hodnot se v souborech vyskytuji extrémni hodnoty, které siln&
ovliviiuji kone¢né statistické hodnoty. Napf. u prom&nné hrubé bilkoviny
v susing zma lze tento vliv ur¢it Dixonovym testem extrémnich odchylek
(Kédba, 1982). Pii pottu n = 16 prvki (tfilety pokus 1989 aZ 1991), koefi-
cient 016 = 0,33 tabulkovych hodnot je men3i neZ koeficient Q16 0.0s = 0,36,
vypolteny jako podil prvki souboru. Proto nemiiZe byt vylou€en vliv ex-
trémnich hodnot na sledované statistické charakteristiky, v nadem pfipadé
x — pramér a varia¢ni koeficient c (Hanousek, Charamza, 1992).

Korelaéni analyzou byla ve tfiletém pokusu (1989 aZ 1991) sledovana t&s-
nost vztahl jednotlivych znaki (prom&nnych). Koreladni koeficienty byly
vypocteny pro jednotlivé ro&niky 1989 aZ 1991 (tab. VIII az X). V roce 1989
byla prokizina korelaéni zivislost u t&€chto proménnych: hrubé bilkoviny
v su$in€ zma a mokry lepek (» = 0,80), vynos suiny zma a vynos hrubych
bilkovin (» = 0,93), mokry lepek a bobtnavost mokrého lepku (r =-0,78),
bobtnavost mokrého lepku a jeho taznost (r=-0,67) a mokry lepek a taz-
nost mokrého lepku (» = 0,53). V ro¢niku 1990 (tab. IX) byly prokazéiny
podobné koreladni zivislosti znakd, navic byla zji$téna pritkazna korelace
mezi mikrosedimentaénim testem a bobtnavosti mokrého lepku (r = 0,51).
Ve sledovaném ro&niku 1991 se projevila nejvy3si t€snost vztahu mezi t€mi-
to prom&nnymi: mikrosedimentaéni test a obsah mokrého lepku (» =-0,60)
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a jeho taznost (r =-0,69), bobtnavost mokrého lepku a taZnost mokrého lep-
ku (r=- 0,71)—tab. X.

Korelace vypo&tené pro jednotlivé ro&niky potvrdily velmi té€snou pozi-
tivni zdvislost mezi dvojicemi znaki: obsah hrubych bilkovin v sudin€ zra
a obsah mokrého lepku; vynos susiny zrna a vynos hrubych bilkovin a velmi
tésny negativni vztah mezi obsahem mokrého lepku a jeho bobtnavosti. Vy-
znamnosti ostatnich korelaci v jednotlivych letech kolisaly.

Vzhledem k tomu, Ze sledovani bylo provedeno na jednom stanovisti ve
vyrobni oblasti fepafské, je tieba uvedené udaje posuzovat jako relativni.
Diikladné poznéni by pfineslo viceleté sledovéni a pouZiti dalSich pfesnéj-
$ich metod, napf. provedeni pekaiského pokusu, stanoveni alveografem a ji-
n4, kterd viak z technickych diivodi nejsou prozatim realizovéna.
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Manev M., Kostkanova E., Stehno Z. (Researche Institute of Plant Production,
Praha-Ruzyné, Czech Republic)

Indicators of baking quality in some cultivars and new breedings
of spring wheat

Two chosen collections of spring wheat, mostly of foreign origin, were investi-
gated in the years 1989 —1991 (three-year trial, 16 cultivars and new breedings were
evaluated) and 1989-1990 (two-year trial, 7 cultivars evaluated) in order to deter-
mine the technological quality of grain, grain dry matter yield, crude protein yield
per 1 ha, 1 000-grain weight and plant height. Technological analyses involved
crude protein content, microsedimentation value of groats, wet gluten content in
flour, gluten swelling and extensibility.

The test seed was planted in experimental plots of the Research Institute of Crop
Production in Prague-Ruzyné. It is a beet-growing region with the beet-wheat sub-
type, loam-clayey soil and moderately warm and moderately arid climatic con-
ditions (Table I). Cultural practices were common for the given crop and area.

These methods were used for analyses: crude protein content after Kjeldahl on
the instrument line Kjeltec Auto System II manufactured by the Swedish company
Tecator; microsedimentation value of groats (micro SDS-test) with use of sodium
dodecylsulphate after HyZa (HyZa, 1986), Glutomatic System of the Swedish
Company Falling Number pursuant to ICC Standard 137 for wet gluten content in
flour; gluten swelling after Berliner in Horel’s modification (Horel, 1956). Grain
dry matter yield and crude protein yield per 1 ha, 1 000-grain weight and plant
height were determined by usually applied procedures. As the crude protein yield
was calculated, the grain yield is given in dry matter. Four tables (II - V) show the
results of the analyses.

In the three-year trial, the crude protein content was highest in the Tr. durum
cultivar Arcour from France (16.5 g per 100 g grain dry matter), followed by the
Czechoslovak cultivar Maja (15.6 g per 100 g grain dry matter), French cultivars
Ventura (15.3 g per 100 g grain dry matter) and Lobo (15.2 g per 100 g grain dry
matter). The Ventura cultivar had the highest microsedimentation value (8.1 ml).
The Czechoslovak cultivar Saxana and the Soviet cultivar Mir had somewhat lower
values of sedimentation (7.6 ml). The latter two cultivars and the Mexican new
breeding Pato (R)/CAL/3/7C//BB/CNO 67 (12.7 ml) also had above-average

148



Genet. a Slecht., 30, 1994 (2) : 133-149

gluten swelling (13.3 ml and 11.3 ml, resp.). The highest content of wet gluten was
determined in the Tr. durum Arcour (40.2 g per 100 g) and the Jara cultivar from
Czechoslovakia (35.9 g per 100 g).

Grain yield and crude protein yield per 1 ha were highest in the Czechoslovak
cultivars Maja (5.3 t and 837.7 kg), Saxana (5.3 t and 763.7 kg), Sandra (5.3 t and
760.9 kg), Jara (5.1 t and 759.3 kg) and in the Polish cultivar Eta (5.1 t and 746.3 kg).

In the two-year trial, the American cultivar Treasure was excellent. It had the
best quality, as well as good yields. It showed the high content of crude protein
(15.8 g per 100 g grain dry matter), very good microsedimentation value of groats
(8.7 ml), high wet gluten swelling (16.5 ml). It ranked as the second after the high-
est-productive Czechoslovak cultivar Sandra (5.0 t/ha) by its grain yield (4.4 t/ha).
These two cultivars also had the highest yields of crude protein (Sandra - 707.2 kg
and Treasure 683.6 kg per ha).

In the three-year trial the 1000-grain weight was highest in the new breeding Pato
(R)ICAL/3/1CI/BBICNO 67 (45.2 g) and in the Sigma cultivar from Poland
(43.7 g). In the two-year trial, the highest 1 000-grain weight was determined in the
cultivar of Tr. durum Messapia from Italy (46.0 g).

In both trials, the values were influenced by condition of partial years. The high-
est variability was found in the values of wet gluten extensibility and swelling, the
lowest variability was observed in the content of crude protein. In the three-year
trial, basic correlations (Tables VIII - X) were evaluated.

The correlations calculated for the particular years confirmed the very high posi-
tive correlation between these pairs of traits:

- crude protein content in grain dry matter and wet gluten content

— grain dry matter yield and crude protein yield

— and the very tight negative correlation between wet gluten content and its swelling.
Significances of the other correlations in the years of trials fluctuated.

spring wheat; grain; nutritive and technological quality; grain yield; 1 OOO-Qeed
weight; plant height
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POSTGRADUALNI STUDIUM Z OBORU GENETIKY
PRILOHA CASOPISU GENETIKA A SLECHTENI, 30, 1994, CISLO 2

MINIMIERUNG DES CHEMISCHEN PFLANZENSCHUTZES
DURCH NUTZUNG RESISTENTER SORTEN"

Bruno ZWATZ
Bundesanstalt fir Pflanzenschutz, Trunnerstrafle 5, A~1020 Wien, Osterreich

Die Nutzung resistenter Sorten in der Pflanzenproduktion hat in Osterreich schon
lange Tradition. Sie steht heute in Osterreich aber durch zwei Entwicklungen in
aktuellem Vordergrund. Wenn die Wahl einer resistenten Sorte bisher vor allem aus
dkologischer Sicht begriindet war, so kommt neuerdings eine sehr wirksame
Skonomische Motivation dazu. Durch den AnschluBl an die EU, den Européischen
Wirtschaftsraum, der fiir Osterreich unmittelbar bevorsteht, ist mit sinkenden
Produktpreisen zu rechnen. Auch wenn in Osterreich vorgesehen ist, die
Einkommensverluste zunichst durch ein mehrschichtiges Pradmiensystem
auszugleichen, muB in langfristiger Sicht die Produktionsékonomie entweder durch
sinkende Produktionsintensitit oder durch ,.Low-input“~Produktionsverfahren
angestrebt werden. Daneben wird erwartet, daB bei erheblicher Senkung der
Produktionskosten auch gleichzeitig eine weitere ,,Okologisierung® der
pflanzenbaulichen Produktion erreicht wird. Das ist auch eine sehr verbreitete und
massive Erwartungshaltung in der éffentlichen Meinung. Auch vom realistischen
fachlichen Standpunkt aus ist durchaus zu vertreten, daB unter harmonischer Nutzung
des wissenschaftlich-technischen Fortschrittes in der Pflanzenproduktion eine
weitere Vertiefung der integrierten Produktion bzw. eine Pflanzenproduktion mit
okologischer Nachhaltigkeit erweitert wird.

Resistente Sorten bieten kologische Nachhaltigkeit -

Eine wesentliche Rolle in dieser Entwicklung fillt der Nutzung resistenter Sorten
zu. Fir Osterreich ist nun bemerkenswert, daB sich die Frage der bevorzugten
Nutzung resistenter Sorten nun nicht mehr zur Hauptsache auf Getreide- und

* Pfedneseno na 3. zased4ni Slechtitel v Bm& 17. 2. 1994.
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Maissorten beschrénkt, sondern daB auch die Zuckerriibe, die Kartoffeln und weitere
Ackerkulturen wie Raps, Sojabohne, Sonnenblume, Kdmer-erbse und Ackerbohne,
und mit verstirktem Angliegen auch die Wein- und Obstproduktion und schlieBlich
auch die Gemiise- und Zierpflanzenproduktion eingeschlossen werden.

In Osterreich gibt es laufend mehr Produktionsgemeinschaften, die der integrierten
und kontrollierten Qualitatsproduktion unterstellt sind. Und dabei spielen resistente
Sorten im weitesten Sinne und die Minimierung des chemischen Pflanzenschutzes
im vertraglichen Produktionsschema immer eine dominierende Rolle.

Halbierung des Pestizidaufwandes

Eine Anzahl europaischer Staaten hat sich im Regierungsziel festgeschrieben, den
Pestizidaufwand zu minimieren bzw. zu halbieren. DaB diese nationalen Forderungen
von sehr unterschiedlichen Situationen ausgehen, ist aus Bild 1 zu schliefen.
Osterreich liegt in diesem europdischen Vergleich schon an sehr niederer Stelle.
Unabhingig davon kann aber durch weitere intensive Nutzung resistenter Sorten —
und hier insbesondere krankheitsresistenter Sorten — noch eine weitere Reduktion im
Pestizidaufwand, im speziellen im Fungizidaufwand, erreicht werden. Der Schliissel

kg Active Ingr./ha

201 1. HERBICIDES
2. FUNGICIDES
3. INSECTICIDES

15 - 4. GROWTH REG.

Holland France EnglandW.Germany Sweden Norway Denmark Austria

1. Verwendung von Pestiziden in dem Jahr 1991 in acht europdischen Lindern (die Niederlande,
Frankreich, GroBbritannien, Deutschland, Sweden, Norwegen, Danemark und Ostereich) in kg von
aktiven Stoffen pro 1 ha — PouZivéni pesticidd v roce 1991 v osmi evropskych zemich (Nizozemi,
Francie, Velk4 Britinie, Némecko, Svédsko, Norsko, Dénsko, Rakousko) v kg éi&innych litek na
1 ha (herbicidy, fungicidy, insekticidy a regulétory riistu)
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fir diese Forderung liegt in der Tatsache, daB resistente Sorten auch ohne
Fungizideinsatz eine hohe Produktionssicherheit bieten.

Die weiteren Ausfilhrungen sollen diese Fragestellung und diese Forderung
untermaueren.

resistent anfallig

1
1 2 , 3 , 4 5 ,6 4,7 ,8 ,9 ,
I 1 I 1 | | | | 1
Mehitau 7
(Midew) |_° ! : i i
Braunrost )
18
1 16
Netzflecken 2
(Netblotch) 2 16 17
Mehitau-  Mio (mi-0), Ru (Mi-a13), Ri(Mi-a3), u2 (?
Resistenz B AR o e
2) Hockey, Signal

2. Anfalligkeitsstruktur von 35 Sommergerste-Sorten (Skala von rezistenten bis anflllligen Sorten)
- Struktura napadeni 35 odrlid jeémene jamiho (stupnice od odolnych k nichylnym) padlim, rzi
a pruhovitosti (u padli jsou uvedeny rezisten&ni faktory)

L Mehltaubekampfiing in Sommergerste ( zwei Versuchsstationen: Fuchsenbigl, Petzenkir-
chen; 3-jahriges Mittel; Fungizid: Corbel, 1 1/ha) - Piklad boje proti padli na je&meni jamim
(dv& pokusna mista, tfilety primé&r, fungicid Corbel v dévee 1 1/ha); &tyfi odriiddy pom&mé
odolné a dv& odriidy nichyln&j&, s odpovidajicim zaji¥Znim vynosu v %)

Sorten Mehltauanfalligkeit Ertragssicherung in %
Apex (Mlo) 2 0
Atem (Mlo) 2 0
Grosso (Mlo, Ar, Ab) 2 23
Grand Prix (u2) 5 3,5
Comtesse (HT) 6 8,6
Hockey (Ar, La) 7 11,6
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100 Bonitierungs- 3. Bonitierungsschema des
kurve Sortenresistanze mit 9-Stuffe
9 75-100 (von rezistenten bis anfalligen)
9 - BonitaZni schéma odolnosti
odriid (kfivka) s devitistuprio-
vou $kélou (od odolnych k n4-
8 50-75 8 chylnym)
7 25-50 7
6 10-25' 6
5§ 5-10 " Resistenz-
4 2.5 : ! 1 - 5 bereich
3 1-2 ‘ -
2 0.4 1234867889

bereich bereich

Anfillikgkeitsstruktur in der Sortenpalette

In Bild 2 wird am Beispiel der in Osterreich zugelassenen Sommergerste-Sorten
demonstriert, daB eine Anzahl von Sorten gegeniiber einer sehr verbreiteten
aggressiven Krankheit, nimlich dem Mehltau im Resistenzbereich liegt, was
bedeutet, daB derartige Sorten zur Ertragssicherung keines weiteren speziellen
Fungizidschutzes bedtrfen. Sie schiitzen sich durch einen biologisch-dynamischen
Resistenzmechanismus selbt vor dieser Krankheit.

Resistente Sorten liegen im Bonitierungsschema im Bereich 1-5, hingegen liegen
die anfilligen Sorten im Bereich 6—9 (Bild 3).

In Tabelle I wird am Beispiel von resistenten und anfilligen Sorten demonstriert,
daB eine Fungizidanwendung zu resistenten Sorten in aller Regel keine wesentliche
Ertragsreaktion und damit keine Deckung des Mehraufwandes bringt. (Fungicidkosten
plus Arbeitkosten verbrauchen bei den derzeitigen Preisen in Osterreich etwa
2—- 3 dt/a.) Resistente Sorten erlauben daher eine Aufwandsextensivierung — low
input — bei vergleichbarer Ertragssicherheit.

Mehltau-Resistenz-Gene im dsterreichischen Sommergerste-Sortiment

In Tabelle IT wird eine Ubersicht tiber das Anfalligkeitsverhalten der Sommer-
gerste-Sorten gegenitber Mehltau vorgestellt und die dieser Resistenzreaktion
zugrundeliegenden Mehltauresistenzfaktoren angefiithrt. Die derzeit im Resistenz-
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II. Sommergerstesorten rezistenten gegen Mehltau - Odolnosti odriid je¥mene jarniho viii padli
(stupnice na obr. 3) s uvedenim rezisten&nich faktord; u odriid pom&mé odolnych je déle uveden
stupeii odolnosti vil¢i pruhovitosti a zakrslosti

Bonitierungsnoten
1-5 gx'ﬂi 6 7
Apex Mio 7 7 Amalia Adele
Atem Mlo 7 6 Berta Aleph
Bessi Ri 6 7 Carmen Carina
Bonaire Milo 6 6,5 Cherri Cytris
Dita Milo 6 6 Cleopatra Elke
Elisa u2 6 7 Comtesse Eva
Extra Mio 7 7 Ebra Hockey
Grosso Mlo, A Ab 7 6 Effekta
Magda Milo, A 7 6 Robin
Maresi Ru 7 6 Ronda
Meltan Ri 6 5 Tina
Otis Mio, A 7 6 Viva
Pannonia Milo 7 6
Quartz Mio 6,5 7
Signal : ? 5 7
Steffi u2 6 7
MC LaCp | CP Sp
Ar HT Ly | MC Ar
u2 ul La ul

-AusmaB wirkenden Resistenzfaktoren sind: Mlo (ml-o), Ri (Ml-a3, Ru (Ml-a13) und
u2 (mit letzterem wird nach der géingigen Definition ein unbekannter Resistenzfaktor
mit starker Wirkung bezeichnet). Mlo-Sorten sind in Osterreich regional
dominierende Sorten (Braugersten). Derzeit ist die Mlo-Resistenz in Osterreich noch
durchaus sehr gut wirksam. Die Mlo-Sorten liegen alle deutlich im Resistenzbereich;
sie sind mit den Bonitierungsnoten 2 bzw. 3 eingestuft. Eine laufende Emflehlung
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zur Sortendiversifikation mit analoger Resistenzgendiversifikation ist aller-
dings auch bei Mlo-Sorten von vorausschauender Bedeutung.

Analoge Beispiele des integrierten Pflanzenschutzes durch Sortewahl, Beispiele
fiur die Minimierung des chemischen Pflanzenschutzes durch Nutzung resistenter
Sorten, wie sie am Objekt Sommergerste-Sorten und Sommergerste-Mehltau
demonstriert wurden, kénnen an vielen weiteren Objekten untermauert werden:
Wintergerste-Sorten und Wintergerste-Mehltau, Wintergerste-Sorten und Resistenz
gegenitber Abreifekrankheiten an Wintergerste (Braunrost, Netzfleckenkrankheit),
Winterweizen-Sorten und Winterweizen-Mehltau, Winterweizen-Sorten und
Abreifeschutz an Winterweizen-Sorten, Anfilligkeitsstruktur der Maissorten,
Zichtungsfortschritt bei Maissorten (Stengelfdule und Kolbenfiule), Zuckerritben-
-Sorten und Cercospora-Resistenz, Tomaten-Sorten und Cladosporium-Resistenz.

Minimization of chemical protection by the use of resistant varieties

The lecture has shown realistic possibilities of reducing fungicides by using resistant
varieties in cereal production. Some examples of resistant varieties confirmed that
varieties produce similar quarantee of high yielding and high quality as susceptible
varieties, but without chemical protection measures by application of fungicides.
Resistant varieties, included in the scheme of integrated plant production and integ-
rated plant protection, are so called low input varieties and are the basis of the
integrated scheme. The actual development of economic situation in Austria in
connection with the future membership with the EU (European Union) needs further
economic and ecological progresses, especially in the plant protection segment. The
use of resistant varieties is the optimal way in the regime of future plant protection in
Austria.

Minimalizace chemické ochrany vyuZitim rezistentnich odrud

Uvédé&ji se moZnosti minimalizace pouZiti fungicidi vyuZitim odolnych odriid.
Na ptikladu skupiny odolnych odrid se ukazuje, Ze odolné odriidy poskytuji
srovnatelnou vynosovou jistotu a s tim spojenou zaruku jakosti. Odolné odridy,
jako odriidy nizkondkladové, tak maji ve schématu integrované rostlinné vyroby
a integrované ochrany rostlin hlavni tlohu. Aktuélni vyvoj v Rakousku, sméfujici
ke sjednocovani a hospodéafskému rozvoji v rdmci Evropského spolefenstvi, nuti
k dal3imu ekonomickému a ekologickému pokroku, zvlasté v rostlinné vyrob&. Na
Slechtitelich rostlin zéleZi, zda budou k nezbytnému pokroku u tohoto velmi &in-
ného zdkladniho vyrobniho prostfedku vy3lechtény odriidy odolné proti hlavnim
Skodlivym organismim. PouZivani odolnych odrid je nejlep3i cestou k ochran&
rostlin v Rakousku.
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Cesky termin Anglicky termin
Analog steriln{ Sterile analogue
Amfidiploid Amphidiploid
Centrum genetické Genetic center
Centrum piivodu Center of origin
Cil 3lechtitelsky Breeding aim (goal)
Cizospraseni Open pollination
CizospréaSeni (usm&mené, v izolaci) Cross pollination
Cizosprasny Cross pollinated
Allogamous
Cytoplasma Cytoplasm
Cytoplasmaticky Cytoplasmic
Cetnost, frekvence Frequency
Dédi¢nost Inheritance
Dé&di¢nost cytoplasmaticka Cytoplasmic inheritance
Dédivost (h?) Heritability
Dedivost realizovana Realized heritability
Diferenciél selekéni Selection differential
Dilec mnoZitelsky Multiplication plot
Certified stand
Dilec rozmnoZovaci Increase plot
Druh Species
Druh plany Wild species
Druh plany mistni Native species
Efekt okrajovy Border effect
Fenotyp Phenotype
Fitnes Fitness
Generace Generation
Genotyp Genotype
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Cesky termin Anglicky termin

Haploid Haploid

Heter6zni efekt Hybrid vigour

Heterozygot Heterozygot

Hladina vyb&rova nezéavisla Independent culling level

Hodnota $lechtitelska Breeding value

Homologicky homologous

Homozygot Homozygot

Homozygotni homozygous

Homozygotnost Homozygosity

Hybrid Hybrid

Hybrid dvojity (Etyfliniovy) Double-cross hybrid

Hybrid jednoduchy (dvouliniovy) Single-cross hybrid

Hybrid trojity (tfiliniovy) Three way cross hybrid
Three-line hybrid

Hybrid sloZity Multiple hybrid

Hybridizace Hybridization

Hybridizace druhova Interspecific hybridization

Hybridizace meziliniova Inter-line hybridization

Hybridizace meziodriidova Intervarietal hybridization,

Hybridizace rodova Intergeneric hybridization

Hybridizace vzdalena Distant hybridization

Ideotyp Ideotype

Index selekéni Selection index

Index skliziiovy Harvest index

Intenzita selekce(&ni) Intensity of selection

Introdukce Introduction

Inzucht, inbridink Inbreeding

InZenyrstvi genetické Genetic engineering

Kastrace (pylova) Emasculation



Cesky termin Anglicky termin

Kastrace u kukufice Detasseling

Klon Clone

Klonovani Clonal propagation
Cloning

Klonovy clonal

Kmen Strain

Koeficient inbridinku Inbreeding coefficient

Koeficient korelani Correlation coefficient

Koeficient mnoZeni Rate of multiplication

Koeficient variaéni Coefficient of variation

Kombina&ni schopnost Combining ability

Kombina&ni schopnost obecné General combining ability

Kombina&ni schopnost specifickd Specific combining ability

Komponenta, slozka 4 Component

Komponenta matefska Female parent

Komponenta rozptylu Component of variance

Konkurence, sout&Zivost Competition

Korelace Correlation

Korelace dil¢i Correlation partial

Korelace vicenasobna Correlation multiple

Kovariance Covariance

Kritérium vyb&rové Selection criterion

KfiZeni Crossing, mating

KfiZeni cyklické Cycle crossing

KfiZeni dialelni Diallel crossing

KfiZeni hromadné Polycross

KfiZeni mezidruhové Interspecific crossing

KfiZeni meziodriidové Intervarietal crossing

KfiZeni mezirodové Intergeneric crossing

KiiZeni pfirozené Natural crossing
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Cesky termin Anglicky termin
KiiZeni reciproké Reciprocal crossing
KfiZeni sloZené Compound crossing
KfiZeni vicendsobné Multiple crossing
KfiZeni vrcholové Top cross
KftiZeni vzdalené Wide crossing
KfiZeni zp&tné Back crossing

Backcross
Latinsky &tverec Latin square
Linie Line
Linie istd Pure line
Linie samospraSovani Inbred line
Linie zlep3end Recovered line
Listina registrovanych odrid List of registered varieties
Manipulace geneticka Genetic manipulation
Marker Marker
Materiél rodi¢ovsky Parental material
Materiél vychozi Parental stock
Materiél zakladni (vychozi) Foundation material
Matka kmenova Mother plant
Meiosis Meiosis
Metoda palice — Fadek Ear-to-row method
Metoda prostfednika Mediator method
Metoda rezerv Ohio method
Metoda rodokmenové (pedigré) Pedigree method
Metoda sm&sn4 (ramsh) Bulk method of breeding
Metoda stfedniho zéhonu Miss America method
Metoda zp&tného kfiZeni Backcross method
Metoda zp&tného vybéru Recurrent selection method

Mikropokus

Microtrial



Cesky termin Anglicky termin
Mitosa Mitosis
MnoZeni klonové Clonal propagation
MnoZeni osiva Seed propagation
MnoZitelsky stupeti Seed class
Mrazuvzdornost Coold resistance
Mutace Mutation
Mutagen Mutagen
Néchylnost, ndchylny Susceptibility, susceptible
NakiiZit to cross, to outcross
Nasazeni semene Seed setting
Nekli¢ivost, dormance Dormancy
NekfiZitelnost Imcompatibility
Novo3lechténi New breeding
Oblast piivodu Region of origin
Obnoveni fertility Fertility restoration
Obnovitel pylové fertility Male fertility restorer
Male parent with male fertility
restorer genes
Odchylka aditivni Additive deviation
Odchylka dominance Dominance deviation
Odchylka interakce Interaction deviation
Odchylka prostfedova Environmental deviation
Odchylka standardni, smé&rodatna Standard deviation
Odriida, kultivar Variety, cultivar
Odrida kontrolni Control variety
Odriida krajova Landrace, Local variety
Odriida pfed povolenim Candivar
Odrtida synteticka Synthetic variety
Odrida viceliniové Multiline variety
Opakovatelnost Repeatability
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Cesky termin Anglicky termin
Oplozeni Fertilization
Opyleni Pollination
Opyleni vzdjemné Interpollination
Osevni postup Crop rotation
Osivo Seed
Osivo hybridni Hybrid seed
Osivo pfedstupiili Pre-basis seed
Osivo S 1 Breeders seed
OsivoS2,83 Pre-basis seed
Osivo OR, P Certified seedC1,C 2
Osivo 00 — obchodni Commercial seed
Osivo uznané Certified seed
Osivo registrované odridy Seed of registered variety
Osivo zékladni (dfive elita) Foundation seed

Breeder seed
O#Setfeni, zdsah Treatment
Pochizet z to originate from

to be native in
Pokus blokovy Randomized blocks
Pokus srovnévaci Comparative trial
Pokus v d&lenych dilcich Split-plot design
Pokus v kolmo dé&lenych blocich Split-block design
Pokus v latinském &tverci Latin square design
Pokus mfiZovy Lattice design
Pokusné uspofadani Experimental design
Poléhani Lodging
Polosourozenec Half sib
Polykros Polycross
Polyploid Polyploid
Polyploidie Polyploidy
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Cesky termin Anglicky termin
Populace Population
Populace syntetick4 Synthetic population
Populace vyvéZen4 Balanced population
Populace zékladni Base population
Poriist4ni (zma v klase) Sprouting
Potomstvo - potomek Progeny - Offspring
Potomstvo polosourozenecké Half-sib progeny
Potomstvo samospraSované Inbred progeny
PraSeni pylu Pollen shedding
Projev heteroze Manifestation of heterosis
ProktiZit to intercross
Promé&nlivost Variability
Promé&nlivost dan4 prostfedim Environmental variability
Proménlivost geneticka Genetic variability
Povoleni a zapséni odriidy do rejstfiku Certification and registration of variety
(drivéj3i znadeni)
Pfedek Progenitor
Pfedzkouska Preliminary test
Prehlidka porostil Certification of stands
Pfekonat ve vynose to outyield
to be higher-yielding
Pfevaha, pfevladnuti Prevalence
Pfibuznost Relationship
Pfipafovani utfidéné Assortative mating
Piipafovéni sourozencil Crossing of siblings
Sibbing
Brother-sister mating
PrikiiZeni Mating
Rajonizace (dnes nepouZivano) Regional testing and registration
Ranost Earliness
Rasa fyziologicka Physiologic race
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Cesky termin Anglicky termin

Regrese (n&eho na néem) Regression (of ... on...)

Rekombinace Recombination

Reprodukce Reproduction

Reprodukce pohlavni Reproduction sexual

Reprodukce nepohlavni Reproduction asexual

Rezistence vii chorobdm a kiidciim Resistance to diseases and insects
(pests)

Rezistentni Resistant

Rodi¢ vracejici se Recurrent parent

Rodi& nevracejici se Nonrecurrent parent

Rodi¢ prim&my (primé&r obou rodi¢i) Mid-parent

Rodina Family

Rostlina matefska Mather plant

Riznorodost geneticka Genetic diversity

Rizeni uznvaci Certification

Samofertilita Self-fertitily, antogamy

Samospréaseni Self-pollination
Autogamy

SamospraSeny Self-pollinated

Samosprasny Self-fertilizing

SamospraSovani Selfing, Inbreeding

SamospraSovany Inbred

SamospraSovat To self

Samosterilita Self-sterility

Selek¢ni diferenciél Selection differential

Semenéfstvi Seed production

Semeno Seed

Semeno jednoklickové Monogerm seed

Semeno viceklitkové Multigerm seed

Série pokusna Serie of experiments



Cesky termin Anglicky termin
Seti (sazeni) do sponu Space planting
Smichat, slou¢it To bulk
Sourozenci Sibs

Sibblings
Sterilita cytoplazmaticka Cytoplasmic sterility
Sterilita &astetna Semi-male sterility
Sterilita pylova Pollen sterility
Sterilita saméi Male-sterility
Stupeti osiva Seed classe
Suchovzdornost Drought resistance
Skolka Nursery
Skolka hybridiza&ni Hybridization nursery
Skolka klonové Clon (clonal) nursery
Slechténi Breeding

Genetic improvement
Slechténi heterézni Heterosis breeding
Slechténi konvergentni Convergent breeding
Slechténi muta&ni Mutation breeding
Slechténi na heterozi Breeding for heterosis
Slecht&ni na rezistenci Breeding for resistance
Skolka zkladni vybérova Nursery of preliminary planting
Skolka prvniho, druhého vyb&ru Nursery of second plantings
Slechténi udrZovaci (neni v literatufe
pouZivéno, pouze udrZzovani odriid) Maintenance of varieties
Stepent Segregation
Test 2 (chi-kvadrat) Chi-square test
Test dobré shody (3t&pnych poméri) Test of goodness of fit
Tester (analyzétor) Tester
Tetraploid Tetraploid
Tlak vybérovy Selection pressure
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Cesky termin

Anglicky termin

Tolerance k nizkym vstupiim
(nendro&nost na p&stovani)

Tolerance ke stresim

Utinek (efekt) vybéru
Udrovéni odrid

UdrZovatel pylové sterility
Uznéni porostu,osiva
Variabilita kvantitativni
Variabilita plynuld
Variance (rozptyl)
Variance fenotypicka
Variance geneticka

Vazba (genetickd)

Vybér

Vybér — odpovéd na vybér
Vybér — pfedpovéd’ vybéru
Vyber divergentni

Vyber diverzifika&ni
Vybér konvergentni

Vyb&r hromadny

Vybér individualni

Vybér klonovy

Vybér matefskych linii
Vybér negativni

Vyber nepfimy

Vybér soub&Zny
Vybér tandemovy

Low-imput tolerance
Stress tolerance

Effect of selection

Varietal maintenance
Maintenance of variety
Maintainer of male sterility
Stand, seed certification
Variation quantitative
Variation continous
Variance

Variance phenotypic
Variance genetic

Linkage

Selection

Selection — response to selection

Selection — prediction of selection
Divergent selection
Diversifying selection
Convergent selection
Mass selection

Bulk breeding

Individual selection
Individual-plant selection
Clonal selection

Matemnal line selection
Negative selection
Indirect selection
Simultaneous selection
Tandem selection
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Cesky termin Anglicky termin
Vybér pozitivni Positive selection
Vybeér opakovany (vracejici se, zp&tny) Recurrent selection
Vybér ptirodni (pfirozeny) Natural selection
Vybér reciproky rekurentni Raciprocal recurrent selection
Vybér rodinovy Familly selection
Vybér rodinovy tzky Sib selection (Selection of sib families)
Vykonnost, produktivita Performance, Productiveness
Vynos Yield
Vynos olekdvany Yield predicted
Vynos skuteny Yield actual
Vypadavéni,vydrol Shattering
Vyfadit (probrat v provoka&nim prostfedi) to screen of
Vytrvalost : Persistence, hardiness
Vyttidéni Screening
Vysev (vysadba) do sponu Individually spaced planting
Vzorek, vzorkovéani Sample, sampling
Vzristnost, monutnost Vigor, vigour
Zdroj geneticky Source of germplasm
Zisk geneticky Genetic gain
Zkouska odriidova (MSZ, SOZ) Official variety trial
Zkouska potomstev Progeny testing
Zkouska staniéni Locality trial
Zkou¥ka vykonu Performance trial

Yield trial
Znak Trait, character
Zivotnost Viability, vigor, vigour
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