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Editorial

New Title for the Periodical, and Challenge for the Editor

With Volume 34 (LXXI) a new period of our Journal began under the name Plant Protection Science.
Early in 1998, new members have joined the editorial board. All of them are active and renowned research
workers. Simultaneously with the new name, the size and layout of the Journal were changed. To indicate
continuity of the periodical, the original Czech name Ochrana rostlin is maintained on the cover, though in
a less conspicuous form. In keeping with the formal norms adopted for prominent international scientific
periodicals, changes in the general arrangement of both single issues and the type of papers have been
made carefully.

The targets and scope of the Journal have not changed. It is intended as a forum for scientists working in
the field of plant protection science, and deal with questions of plant/pest relationships and pest manage-
ment i.e. management of all harmful biotic and abiotic factors.

We are grateful to the Ministry of Agriculture of the Czech Republic for the steady support of our Journal
at a time when overall financial support of agricultural research by government has declined. We also
appreciate that in the last years, the editor and staff of our Journal have with dedication fulfilled their tasks,
and ensured that the issues appeared regularly and on time. Together, the continuous support of the Jour-
nal, and the competence of its editorial staff are a solid basis on which the editorial board can begin the
new era of the Journal.

We are proud of a long tradition of our Journal. The first issue of Ochrana Rostlin (Plant Protection)
appeared in May 1921. The first volumes were devoted partly to introducing plant pathology, entomology,
herbology and plant protection to the general public, and partly to scientific papers in these fields. At that
time the Journal was published only in the Czech or Slovak languages. Articles of wider interest had short
summaries in German, French, English or Russian. The periodical has acquired its permanent readership
and reputation not only in former Czechoslovakia, but also in foreign countries. On this occasion I would
like to point out, for example, that prof. Baudys (1929) reported on the pages of Ochrana rostlin that beet
mosaic virus lends resistance in foliage to both Cercospora beticola and rust. This was several years ahead
of Thung’s elegant work on virus-virus induced resistance (cf. Horsfall J. G., Cowling E. B.: Plant Diseases:
An Advanced Treatise. Vol. V. New York, Academic Press 1980).

From 1965 on, Ochrana rostlin became a scientific Journal with a mix of articles of importance within
former Czechoslovakia and those of international interest. In 1991 the editorial board decided on a change
in policy and to make the Journal international in both appearance and outlook. Prominent scientists from
abroad accepted membership on the editorial board. The number of scientific papers published in English
has increased substantially in the last years, e.g. of those published in 1996 and 1997, approximately 60%
were in English. Papers written in Czech or Slovak were published with titles and gbstracts in English. In
this context we want to emphasize that papers from countries other than the Czech and Slovak Republics
are always most welcome.

Our periodical is reviewed and included in prominent world databases (cf. data on the second page of the
cover). To strengthen the international scope and impact of the Journal, we aspire since 1992 to meet
criteria used by the Institute for Scientific Information, Philadelphia, for selection of journals for coverage
in various editions of Current Contents. To achieve our target we have to overcome a few, still existing
obstacles, but are confident that we shall master them. We know the challenges, and members of the edito-
rial board are prepared to tackle them in cooperation with the editor and the Presidium of the Czech
Academy of Agriculture Sciences.

In conclusion, I would like to reiterate that our goal is to fulfil the expectations of our contributors,
subscribers and readers and produce a Journal of high scientific and formal qualities.

Viclav KUDELA
Head of Editorial Board



Redakcni sdéleni

Novy ndzev pro Casopis a soudoba vyzva pro vydavatele

S novym roénikem 34 (LXXI) zacind nova etapa naseho casopisu s nazvem Plant Protection Science.
Pocatkem roku 1998 byli za ¢leny redakéni rady kooptovani novi élenové. Vichni jsou aktivnimi védeckymi
pracovniky s vysokym citacnim indexem. Soubézné s pFejmenovdnim casopisu byly také uskutecnény zmény
v grafické upravé a formadtu ¢asopisu. Navaznost na ¢asopis s pivodnim nazvem Ochrana rostlin je vyjad-
s normami uplatfiovanymi v pfednich mezindrodnich védeckych casopisech byly také provedeny zmény ve
formalni upravé jednotlivych Cisel a typi lanki.

ZaméFeni a posldni Casopisu ziistdvd zachovdno. Casopis by mél byt férem pro védecké pracovniky na
useku rostlinolékarstvi, ktefi se zabyvaji vzdjemnymi vztahy mezi rostlinami a Skidci a ochranou rostlin
proti biotickym i abiotickym Skodlivym faktoriim.

Nds$ dik patFi Ministerstvu zemédélstvi za financni podporu naseho casopisu, kterd je dosud stabilné

- poskytovana i pres celkovy pokles financniho prispévku udélovaného vladou zemédeélskému vyzkumu. Oce-
nujeme také, Ze vydavatel naseho casopisu v poslednich letech plnil své hlavni povinnosti a vydaval jednot-
liva éisla v terminech uvedenych na obdlce. Spolehlivé sponzorovani éasopisu, véasnost a pravidelnost
v jeho vydavani je solidnim zdkladem, na némz redakcni rada miZe zacit novou etapu casopisu.

Jsme hrdi na dlouhou tradici naseho casopisu. Prvni ¢islo ¢asopisu Ochrana rostlin vyslo v kvétnu 1921.
Prvni rocniky ¢asopisu byly vénovany zéasti popularizaci fytopatologie, entomologie, herbologie a ochra-
ny rostlin, zéasti védeckym prispévkum. V této dobé byly clanky publikovany pouze v cestiné nebo slovensti-
né. Clanky se zavaznéjsim obsahem mély kratké souhrny v némciné, francouzstiné, angliétiné nebo rustiné.
Casopis ziskal své stalé GtendFe a reputaci nejen v zemich byvalého Ceskoslovenska. V této souvislosti bych
napr. pFipomenul, Ze na strankdch casopisu Ochrana rostlin publikoval prof. Baudys (1929) své sdéleni, ze
virus mozaiky Fepy indukuje v listech rezistenci viici houbé Cercospora beticola a rzi. Bylo to nékolik let
pred Thungovou efektni pract o indukované rezistenci projevujici se p¥i interakci virus-virus (viz Horsfall
J. G., Cowling E. B.: Plant Disease: An Advanced Treatise. Vol. V. New York, Academic Press 1980).

Od roku 1965 se casopis Ochrana rostlin stal védeckym casopisem. Nékteré Clanky mély tuzemsky vy-
znam (v ramci tehdejsiho Ceskoslovenska), jiné ziskaly mezindrodni ohlas. V roce 1991 ucinila redakcni
rada nékolik kroki, které mély za cil zménit charakter ¢asopisu na mezindrodni. Clenstvi v redakéni radé
pFijalo nékolik vyznamnych védcii ze zahraniéi. Vyrazné se zvysil pocet védeckych praci publikovanych
v anglictiné. V letech 1996 a 1997 bylo z celkového poctu védeckych praci pFiblizné 60 % publikovino
v anglictiné. Clanky psané v éestiné nebo slovenstiné jsou opatFeny anglickym souhrnem. V této souvislosti
bych rad zdiiraznil, e jsou v nasem casopise vitdny i pFispévky autori z jinych zemi nez z Ceské republiky
a Slovenské republiky.

Nas casopis je registrovan vyznamnymi svétovymi databdzemi (viz udaje na vnitini strané obalky). Aby-
chom posilili internacionalitu a vliv nasSeho ¢asopisu, usilujeme od roku 1992 o jeho zarazeni do pFislusné
edice Current Contents (vydava Institute for Scientific Information Philadephia). Jsme si védomi, ze pro
dosazeni tohoto zdméru musime ve spoluprdci s vydavatelem a s podporou predsednictva Ceské akademie
zemédélskych véd prekonat dosud pretrvavajici prekazky. Splnéni tohoto zaméru je vyzvou pro autory pFi-
spévku, redakéni radu i vydavatele.

Zavérem bych chtél zduraznit, Ze nasim hlavnim cilem je splnit narocné poZadavky nasich predplatiteli
a ctendru na vysokou védeckou i formalni uroven naseho casopisu.

Vaclav KUDELA
predseda redakcni rady
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Range of Host Plants of the European Type of Oat Blue Dwarf Virus

Josef VACKE

Research Institute of Crop Production — Division of Plant Medicine, Prague-Ruzyné, Czech Republic

Abstract
VACKE J. (1998): Range of host plants of the European type of oat blue dwarf virus. Pl. Protect. Sci., 34: 3-8.

In greenhouse trials, receptivity to oat blue dwarf virus (OBDV) of 48 monocotyledonous and dicotyledonous plant species was
proved. Most host plants responded to the virus infection with characteristic symptoms, while the disease was latent in only two
dicotyledonous species. Back transmission of the virus to oat seedlings was carried out with selected species; oat seedlings were
used as indicator host plants. Among the receptive species, 39 newly identified and hitherto unreported OBDV host plants were
found among the following genera: Aegilops, Anthoxanthum, Avena, Bromus, Cichorium, Hordeum, Lagurus, Lolium, Phalaris,
Plantago, Poa and Triticum. The results indicate that the American OBDV type and our isolates differ in the reaction of some
monocotyledons and dicotyledons to infection with the respective virus types. Virological analysis of plant samples collected in
the field showed that the range of natural OBDV host plants, in addition to cereal crop plants, also included Avena fatua, Bromus

arvensis, Hordeum murinum, Lolium multiflorum, L. perenne, L.

and Stellaria media.
oat blue dwarf virus; host plants; reservoirs in nature

Oat blue dwarf virus (OBDV) was for the first time
described by GOTO and MOORE (1952) in North Ameri-
ca. The presence of the virus in Europe was demonstra-
ted in 1964 (VACKE, 1966). Its basic properties were stu-
died by BANTTARI and ZEYEN (1969, 1976), VACKE
(1970), LONG and TIMIAN (1975), and others. Westdal
(1968) was involved in more extensive investigations of
the host plants of the American OBDV type which is trans-
mitted by Macrosteles fascifrons (Stdl) leafhoppers. He
tested 67 monocotyledons and dicotyledons and found
18 host species of the virus. In nine of these species the
disease was not accompanied by any external symptoms.

The aim of the present paper was experimental studies
of the host range of the European type of OBDV, and its
reservoirs in the nature.

MATERIAL AND METHODS

The experiments were conducted in a greenhouse, at
temperatures within a range of 18 to 30 °C, and with sup-
plementary ilumination in autumn and winter. Table 1
lists the 57 monocotyledonous and 20 dicotyledonous
species that were tested. The plants were grown in woo-
den boxes or pots filled with topsoil.

They were inoculated with OBDV isolated from oat
plant samples collected at Biely Potok (district Liptov-
sky Mikul4s, Slovakia); the isolate was maintained and
reproduced on oat. Macrosteles laevis Rib. leafhoppers
originating from virus-free greenhouse rearing served as

lentum, Poa , Plantago major, Linum usitatissimum

the vectors of the virus. Their acquisition feeding on in-
fected oat plants lasted 10 days, while their inoculation
feeding lasted 7 days, after a 10-day circulation period.
Each experimental plant was colonized with four leafhop-
per individuals, mostly at the imago stage. Monocotyle-
donous plants were inoculated at the three leaf stage and
dicotyledonous plants at the two leaf stage. Back trans-
missions of the virus from inoculated host plants to oat
seedlings as indicator plants were conducted in the same
way. ;

Plant species that could be reservoirs for OBDV were
mainly sought at localities with severe incidence of the
disease, with particular attention to crops, weeds and other
wild plants. To prove whether any of such plants were
really OBDYV host plants, back transmission to oat plants
from samples of plants suspected of infection was carried
out in greenhouse trials. The acquisition feeding of vi-
rus-free M. laevis leafhoppers on these plants lasted
10 days. After the required retention time had elapsed,
double 7-day testing on indicator oat seedlings was con-
ducted.

RESULTS
Host plants infected with OBDV under experimental
conditions

Monocotyledons: Among the 57 inoculated Poaceae
species, receptivity to OBDV was demonstrated with 43
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Table 1. Plants inoculated with OBVD in the greenhouse

Species tested Plants infected / inoculated Incubation period (days) Reinfection to oats
Poaceae
Aegilops triuncialis L. 4/10 12-23
Agropyron cristatum (L.) Gaertn. 0/10 -
Agrostis stolonifera L. 0/10 -
Alopecurus pratensis L. 0/10 -
Anthoxanthum aristatum Boise 7/10 10-27 +
Arrhenatherum elatius (L.) Presl. 0/10 -
Avena byzantina Koch. “ev. Appler 7/10 14-20 +
A. fatua L. 8/10 11-18
A. nuda Hojer — cv. Saia 9/10 14-27 7+
A. sativa L. - cv. Cesky zluty 46/ 60 9-12
Bromus arvensis L. 6/16 10-16 4
B. inermis Leyss 4/10 13-18
B. japonicus Thunb. 5/10 15-24
B. macrostachys Desf. 8/10 13-29
B. madritensis L. 4/10 12-23
B. secalinus L. 5/10 11-13
B. sterilis L. 2/10 13-19
B. tectorum L. 1/10 13
B. villosus Forsk. 4/10 13-19
Dactylis glomerata L. - cv. Roznovska 0/22 -
Digitaria sanguinalis (L.) Scop 0/10 -
Eragrostis major Host. 0/10 -
Festuca pratensis Huds. - cv. RoZnovska 0/24 -
Hordeum murinum L. 7710 8-18
H. vulgare L. — cv. Valticky 30/46 12-16 +
Lagurus ovatus L. 8/10 8-15
Lolium multiflorum Lam. - cv. RoZnovsky 5/20 14-24 +
L. perenne L. - cv. Roznovsky 2/20 27-38
L. rigidum Gaud. 6/10 12-26
L. temulentum L. 6/10 30-37
Phalaris canariensis L. 8/10 9-20 +
P. paradoxa L. 7/10 11-13
Phleum pretense L. - cv. Roznovsky 0/20 -
Poa annua L. 1/10 28 +
P. bulbosa L. 0/10
Secale cereale L. — cv. T&§ovské 37/50 10-14 +
Secale cereale L. — cv. Antelope 5/10 10-21 +
Setaria italica (L.) P. Beauv. 0/10 -
S. verticillata (L.) P. Beauv. 0/10 -
S. viridis (L.) P. Beauv. 0/16 -
Triticum aestivum L. — cv. Frontana 6/10 14-20 +
Triticum aestivum L. — cv. Selkirk 7/10 14-20 +
Triticum aestivum L. — cv. Zlatka 28/48 12-18 +
T. boeticum Boiss. et Schiem. 3/10 14-21
T. carthlicum Névskij - cv. Blauer Kahler 5/10 9-12
T. dicoccoides K6rn var. namuricum 71/20 10-14
T. dicoccon Schrank var. atratum 4/10 14-21 +
T. durum Desf. — cv. Kubanka 3/9 13-20
T. durum Desf. — Stewart 63 6/10 17-28
T. ispahanicum Heslot 6/10 16-18
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Table 1 to be continued

Species tested Plants infected / inoculated Incubation period (days) Reinfection to oats

T. macha Decapr. et Men. 4/7 11-20

T. monococcum L. - cv. Escania 2/9 11-20

T. polonicum L. 4/10 11-21

T. spelta L. 3/10 11-20

T. sphaerococcum Perc. 6/10 11-20 +

T. timopheevii Zhuk 1/10 11

T. turanicum Jakubz. var. insigne 5/10 9-12

T. turgidum L. var. columbinum 4/20 10-13

T. vavilovii (Tuman.) Jakubz. var. vancum 2/10 9-12

T. zhukovski Men et Eriz 4/10 11-18

Zea mays L. — cv. Slovenska Zluta 0/30 =
Apocyanaceae

Vinca rosea L. 0/15 -
Asteraceae

Callistephus chinensis L. 0/13 -

Cichorium endivia L. - cv. Eskariol zeleny 0/10 =

C. intybus L. - cv. Slezska 6/10 +

Senecio vulgaris L. 0/10 -

Taraxacum officinale Web. 0/10 -
Brassiceae .

Brassica napus L. - cv. Slapska 0/10 -
Daucaceae

Anetum graveolens L. — Prazsky jemny 0/10 -

Carum carvi L. - cv. Cesky 0/10 =

Daucus carota L. 0/10 -
Fabaceae

Phaseolus vulgaris L. — Ko&ovska bild 0/15 -

Trifolium pratense L. — Cesky krajovy 0/25 -
Chenopodiaceae

Beta vulgaris L. — cv. Dobrovicka 0/10 -

Spinacia oleracea L. - cv. Matador 57115 18-24 +
Linaceae

Linum usitatissimum L. - cv. Véra 10/15 14-21 +
Plantaginaceae

Plantago major L. 5/10 +
Silenaceae

Stellaria media (L.) Vill. 13/22 14-20 +
Solanaceae ‘

Nicotiana rustica L. 0/15 -

Petunia hybrida Vilm. 0/15 =

Solanum lycopersicum L. — cv. Stupické polni

0/10 -

species (Table 1), and 37 of these were newly identified
and hitherto not reported hosts of the virus. They inclu-
ded the following species: Aegilops triuncialis, Antho-
xanthum aristatum, Avena byzantina, A. nuda, Bromus
arvensis, B. inermis, B. japonicus, B. macrostachys,
B. madritensis, B. secalinus, B. sterilis, B. tectorum,
B. villosus, Hordeum murinum, Lagurus ovatus, Lolium
multiflorum, L. perenne, L. rigidum, L. temulentum, Pha-

laris canariensis, P. paradoxa, Poa annua, Triticum
boeticum, T. carthlicum, T. dicoccoides, T. dicoccon,
T. ispahanicum, T. macha, T. monococcum, T. poloni-
cum, T. spelta, T. sphaerococcum, T. timopheevii, T. tu-
ranicum, T. turgidum, T. vavilovii, and T. zhukovskii. The
proportion of infected plants within the various species
varied over a wide range (10-90%). Back transmission
of the virus from selected host plants to indicator oat se-
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edlings showed positive results. As shown in Tab. 1, the
length of incubation period varied considerably among
the various host plants (from 8 to 38 days). In some in-
stances, differences in length of this period were also
observed between dif-ferent varieties of the same spe-
cies.

Dwarf due to reduced length of stalk internode, leaf,
and spike or panicle was one of the most characteristic
symptoms on plants infected with the virus. Very severe
symptoms of dwarf were recorded with all Avena, Bro-
mus and Hordeum species, with Anthoxanthum aristatum,
Lagurus ovatus, Lolium rigidum, L. temulentum, Triticum
macha, T. monococcum, T. timopheevi and T. zhukovskii.
Medium to mild height reduction was recorded with the
remaining species. Excessive tillering was another cha-
racteristic symptom of OBDV infection. The highest ra-
tes of tillering were recorded with Avena and Hordeum
plants which formed dense tiller rosettes at their bases.
Triticum plants used to develop the lowest numbers of
tillers. Shortened leaves on infected plants usually for-
med wider angles with stalks than leaves on healthy plants.
Vascular bundles on the lower side of the leaf tended to
be swollen, and enations formed on them in some cases
(Fig. 1). Infected plants were mostly dark green with a
bluish tinge. Their spikes or panicles were shorter, and
either partly or completely sterile. Husks, bracteal husks,
and spikelet glumes were not well developed or even de-
formed in some cases. Some Hordeum and Triticum plants
developed deformed awns.

Dicotyledons: Among 20 species belonging to 10 fa-
milies, the following five species could be infected with
OBDV: Spinacea oleracea, Linum usitatissimum, Stella-
ria media, Cichorium intibus, and Plantago major. The

Fig. 1. Anthoxanthum aristatum infected with OBDV

former three species responded to the virus infection with
clear-cut symptoms, while only latent infection was re-
corded with the remaining two species. Cichorium inti-
bus and Plantago major were newly indentified hosts of
OBDYV. Back transmission of the virus to indicator oat
seedlings was successful from all five dicotyledonous
hosts.

The first symptoms started to appear on infected plants
after an incubation period of 14-18 days. Similar to the
effects on monocotyledons, dwarf, dark green colour, and
vascular bundle swelling on the lower side of the leaf were
the most characteristic symptoms, together with reduced
inflorescence or delayed flowering as less prominent sym-
ptom. Wart-like enations were formed on the lower side
of Stellaria media leaves (Fig. 2). Puckerings were for-
med on Linum usitatissimum leaves, in addition to small
enations. Increased shoot formation was recorded only
with Stellaria media.

Reservoirs of OBDV in plants in nature

The possibility of infection with OBDV was investiga-
ted with samples of 29 plant species collected in the
field, and was proved by back transmission of the virus
to indicator oat seedlings. Such natural infection was
found in 11 monocotyledonous and three dicotyledonous
species (Table 2). Besides maize, they included both the
winter and spring forins of all the main cereal crop plants.
Among wild and weed species of the Poaceae the fol-
lowing were found to be infected with the virus: Avena
fatua, Bromus arvensis, Hordeum murinum, Lolium mul-
tiflorum, L. perenne, L. temulentum, and Poa annua.
OBDV was also isolated from samples of the dicotyle-
dons Plantago major, Linum usitatissimum, and Stellaria

Fig. 2. Enations on abaxial surface of Stellaria media leaves
infected with OBDV
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media. We were unable to demonstrate whether the re-
maining species of both mono- and dicotyledons were
hosts of the virus although symptoms such as dwarf, re-
duced size of the inflorescence etc. could be observed on
them.

DISCUSSION

The results supplement other findings on OBDV and
make it possible to compare the American and the Euro-
pean type of the virus from the viewpoint of their respe-

ctive host plants. A total number of 39 species of newly
identified and hitherto not reported OBDV hosts from the
Asteraceae, Plantafinaceae and Poaceae families were
identified in greenhouse trials (Table 1). This showed that
the virus has a wider pattern of receptive plants than ex-
pected. According to the findings up to now, the Ameri-
can and European types of OBDV do not differ from each
other in their ability to infect the main cereal crop plants.
Instead, they differ in the reaction of some cereal crops to
the infection. WESTDAL (1968) reported that wheat and
rye were latent hosts of the American OBDV type. In our

Table 2. Trials on identification of OBDV reservoirs in the nature

Species tested Samples origin (locality)* Plants tested Reinfection to oats**

Monocotyledons
Anthoxanthum odoratum L. BP,T,Z 9 -
Arrhenatherum elatius (L.) Presl. RR, Z. 4 -
Avena sativa L. B, LO,LL, T 35 +*
A. fatua L. RR, Z. 5 +
Bromus arvensis L. L.O. 3 +
Dactylis glomerata L. LL,BP,T. 2 -
Festuca pratensis Huds. B.P,RR. 4 -
Holcus lanatus L. R.R. 3 -
Hordeum murinum L. RR, Z. 2 +
H. vulgare L. - spring cv. BP,LO,R,J,T. 15 %
H. vulgare L. — winter cv. ZR. 5 +
Lolium multiflorum Lam. LL.,BP,Z,RR. 12 +
L. perenne L. R.R. 3 +
L. temulentum L. RR.;Z. 4 +
Phleum pretense L. LiLi, T & 6 -
Poa annua L. LO;LE,Z 6 +
P. pratensis L. RR,Z 2 -
Secale cereale L. — spring cv. B.P,T.,1J. ) +
Secale cereale L. — winter cv. Z.. . R, 5 +
Setaria viridis (L.) P.Beauv, Z,J. 3
Trisetum flavescens (L.) P. Beauv. LO,LL,RR. 4 -
Triticum aestivum L. - spring cv. BP,Z,1. 6 +
Triticum aestivum L. — winter cv. R, Z. 4 o

Dicotyledons
Anagalis arvensis L. B.P,,H,RR. 5 -
Convolvulus arvensis L. LL;BP.T: 5 -
Linum usitatissimum L. L.O,BP,T. 18 +
Plantago major L. LO,T. 3 +
Stellaria media (L.) Vill. BP,LO,LL,T 8 +
Taraxacum officinale Web. L.O. 2 -
Trifolium pratense L. LO,Z 6 -
Veronica agrestis L. L.O. 2 -
Viola arvensis Murr. L.O.; L.L. 3 -

* B.P. - Bicly Potok; L.O. - Liptovsk4 Osada; L.L. — Liptovské LuZfia; T. — Telgart; H. — Helpa; P. Pohoreld; R. — Rudnik;

J. = Javornik; R.R. - RoZnov pod Radhostém; Z. - Zubti
** — negative results
+ positive results
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trials, however, these cereal crops — both our varieties
and those used by WESTDAL (1968) in his experiments —
responded to the virus infection with clear-cut symptoms
(Fig. 3). This difference obviously resulted from higher
pathogenicity of our OBDV isolates when compared with
the American isolates. Some differences between the two
OBDV types were also found in the reactions of dicoty-
ledonous hosts. WESTDAL (1968) found receptivity to the
virus with Anethum graveolens and Daucus carota, whe-
reas these species appeared to be immune in our trials.
The other host plants and their responses to virus infecti-
on were the same with the two virus types.

The results of the analyses of plant samples collected
in the field have shown that, in addition to cereal crops,
wild or weedy grasses and dicotyledonous plants are also
natural reservoirs of OBDV. It can be presumed that the
list of reservoirs is not yet complete. Such assumption is
supported by successful experimental infections of plant
species that are represented in the flora of fields, mea-
dows, pastures and other land types in the areas of OBDV
occurrence.

Fig. 3. Left, two Selkirk wheat plants infected with OBDV;
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Souhrn
VACKE J. (1998): Okruh hostitelskych rostlin evropského typu viru modré zakrslosti ovsa. P1. Protect. Sci., 34: 3-8.

Ve sklenikovych pokusech byla prokdzina receptivita k viru modré zakrslosti ovsa (OBDV) u 48 druhii jednodéloznych
a dvojdéloznych rostlin. Pfevazna vétsina hostiteli reagovala na infekci virem charakteristickymi pfiznaky, pouze u dvou dvojdé-
loznych druhii probihalo onemocnéni latentné, U vybranych druhii rostlin byl uskuteénén zpétny pfenos viru na oves, ktery
slouzil jako indikatorovy hostitel. Mezi receptivnimi druhy bylo zji§téno 39 novych, doposud nepopsanych hostiteli OBDV
patficich k rodim Aegilops, Anthoxanthum, Avena, Bromus, Cichorium, Hordeum, Lagurus, Lolium, Phalaris, Plantago, Poa
a Triticum. Zjisténé udaje nasvédeuji tomu, Ze diference mezi americkym typem OBDV a nadimi izolaty spogivaji v odli§né
reakci nékterych druhti jednodéloznych a dvojdéloznych rostlin na infekci. Virologickou analyzou vzorki rostlin odebranych
v terénu byli jako pfirozeni hostitelé OBDV zji§téni kromé& obilnin rovnéz Avena fatua, Bromus arvensis, Hordeum murinum,
Lolium multiflorum, L. perenne, L. temulentum, Poa annua, Plantago major, Linum usitatissimum a Stellaria media.
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Outbreak of Leaf Spot of Tagetes spp. caused by
Pseudomonas syringae pv. tagetis in the Czech Republic
Vaclav KUDELA, Vladimir ZACHA

Research Institute of Crop Production — Division of Plant Medicine, Prague-Ruzyné, Czech Republic

Abstract

KUDELA V., ZACHA V. (1998): Outbreak of leaf spot of Tagetes spp.
Czech Republic. Pl. Protect. Sci., 34: 9-14.

d by Pseud syringae pv. tagetis in the

An outbreak of a leaf spot on Tagetes spp. was observed in gardens, parks and one experimental field at Brno (Moravia) in the
summers of 1987 and 1988. No apical chlorosis was associated with the disease. Gramnegative fluorescent bacteria isolated
consistently from the leaf spots were identified as Pseudomonas syringae pv. tagetis (Helmers) Young, Dye & Wilkie (Psr) and
‘their pathogenicity was confirmed. This is the first report of Pst on the territory of the Czech Republic. Some isolates from
diseased plants were determined as Pseudomonas viridiflava (Burkholder) Dowson. Since 1989 there have been no further
epidemic outbreaks of the disease at the locations of its first occurrence. Above normal rainfall during June and below normal
daily mean temperatures during the second and third decades of June are environmental factors that might have been important in
the epidemic of bacterial leaf spot of Tagetes. Altogether 173 cultivars and breeding lines of Tagetes erecta, T. patula, T. te-
nuifolia and T. lucida were evaluated for resistance against Pst under natural infection during epidemic occurrence of leaf spot.
T. erecta appeared to be highly susceptible; cultivars and lines of T. tenuifolia and T. patula were less susceptible, whereas T. [u-
cida lines were moderately resistant. This is probably the first report of a level of resistance of T. lucida to the leaf spot caused by

Pst.

Pseudomonas syringae pv. tagetis; Pseudomonas viridiflava; Tagetes patula; T. erecta; T. tenuifolia; T. lucida; resistance;

influence of rainfall

Various species and cultivars of the genus Tagetes are
very popular and widely grown ornamental plants. Their
diseases have, however, received scant attention from
phytopathologists in the Czech Republic. Tagetes spp. are
regarded as a relatively disease-free crop which probably
contributes to their popularity. Besides, it was demon-
strated that Tagetes plants have nematicidal activity (SAS-
NELL 1995; CONDIN et al. 1996).

During the last 20 years, gardeners and breeders have
only twice brought specimens of Tagetes spp. to us for
diagnosis of a disease of unknown aetiology, namely in
the early 1980s and in 1988. For 10 years (1976-1988),
various species, cultivars and breeding lines of Tagetes
were planted on about 2 acres of one experimental field
of the botanical garden of the Jan Evangelista Purkyn&
University at Brno (Moravia). During the summers of
1987 and 1988 the Tagetes plants were severely dama-
ged as a result of leaf, stem and involucre necrosis. In
1988 characteristically spotted leaves of Tagetes ssp. were
received from Brno. A gramnegative fluorescent bacte-
rial organism was isolated from the plants. Isolates from
this source have been used for the study here presented.
Since 1989 there have been no further epidemic out-
breaks of the disease at locations of the first disease out-

break, although in some years the wheather conditions
were similar to those of 1987-1988.

The objectives of this study were: to identify the causal*
agents of leaf, stem and involucre necrosis of Tagetes
spp.; to elucidate factor(s) that might-have been impor-
tant in the epidemic occurrence of the disease; to evalua-
te possible differences in the susceptibility of Tagetes spp.
to the causal agent of the disease under conditions of na-
tural infection.

MATERIALS AND METHODS

Symptoms

The lesions on leaves of Tagetes spp. were round to
angular, dark brown to purple-black, with sharply defi-
ned margins and up to 5 mm in diameter (Fig. 1). Similar
lesions were observed on petioles, stems, involucres and
strap-shaped flowers (Fig. 2). The upper surface of leaf
spots and the surface of spots on petiole and stem usually
appeared to be shiny and raised slightly and, in some spots,
there was a tendency to zoning. Chlorotic haloes around
the leaf spots were not observed. In later stages of the di-
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1. Leaf spot symptoms
of Tagetes plants
naturally infected with
Pseudomonas syringae
pv. tagetis

sease the leaf spots coalesced, forming large brown areas,
involving in some cases almost the entire blade of the
leaf. Nearly the entire top organs became necrotic if ex-
tensive infection occurred under favourable conditions
for the development of the disease. No apical chlorosis
of leaves was associated with the disease.

Isolation and identification of the pathogen

Tissues from leaf, stem and involucre lesion margins
were triturated in drops of sterile deionized water. Loops
with the resulting suspensions were streaked onto Petri
dishes with the medium described by KING et al. (1954)
(KMB). Cultural and biochemical tests to identify the
pathogen were those recommended for distinguishing
between pathogenic species of fluorescent pseudomonads
(SCHAAD et al. 1980). Selected tests used for determina-
tion are shown in Table 1. Tests for potato soft rot, oxida-
se, levan production, gelatin and starch hydrolysis were
performed according to LELLIOT et al. (1966). KMB me-
dium was used for detection of fluoresceine pigment
(KING et al. 1954). Arginin dihydrolase and all other tests
were as described by SCHAAD et al. (1980).

Inoculations

The three bacterial strains from Tagetes (T3, T7 and
T11) selected for inoculation, and Pseudomonas syrin-
gae pv. syringae, strain 920/15 from cherry tree, were
grown for 48 hr on KMB at 26 °C. A bacterial suspension
was prepared turbidimetrically in deionized water to con-
tain 10’ CFU per ml.

Seedlings of Tagetes patula types were inoculated by
spraying the plants with the bacterial suspension or by
forcing the suspension into leaf tissues using vacuum in-
filtration techniques (KUDELA et al. 1988). Inoculated
plants and control plants treated in like manner with de-
ionized water were covered with plastic bags and kept in
the dark for 24 h, than transferred to a greenhouse (25 °C
during the day, 16 °C during the night). The disease symp-
toms were evaluated 5 days after inoculation. Isolation
from inoculated tissue was conducted to complete Koch’s
postulates.

10

2. Lesions on petals of strap shaped flowers of Tagetes plants
naturally infected by Pseudomonas syringae pv. tagetis

Effect of rainfall and temperature

Data on rainfall and temperature were taken from re-
cords of the meteorological station Brno-Tufany that is
located close to place where the epidemic of leaf spot on
Tagetes spp. occurred in 1987 and 1988. Monthly means
of precipitation (mm) and air temperature (°C) from Ap-
ril to September were compared with the long-term ave-
rage of 1901-1950 to evaluate the effect of weather fac-
tors during the growing season on the outbreak of the
Tagetes disease.

Susceptibility of Tagetes species

During the epidemic occurrence of leaf spot in 1988,
altogether 2450 plants belonging to various cultivars and
breeding lines of Tagetes erecta L., T. patula L., T. tenui-
foliaCav. (=T. signata Bartl.) and T. lucida Cav. (Table 2)
were observed for their reaction to the disease under con-
ditions of natural infection. The level of resistance of each
cultivar or line was evaluated on 15th August and 10th
October 1988. Disease severity was rated according to
the following scale:

0 = resistant — without disease symptoms;

1 = moderately resistant — scarce and small spots on top
organs;

2 = moderately susceptible — frequent large spots on top
organs, spots often coalesced, approximately one
third of leaf area necrotized and dried;

3 = susceptible — approximately two third of leaf area
necrotized and dried,;

4 = very susceptible — most or entire top organs necroti-
zed and dried.

RESULTS

Isolation and identification of the pathogen

Gramnegative fluorescent bacteria were consistently
isolated from leaf, stem, petiole and involucre spots of
diseased plants. Most of these bacteria formed colonies
of white colour, while others were yellow. In determina-
tive tests (Table 1) the white isolates were identified as
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Table 1. Reactions of strains to determinative test for Pseu-
domonas syringae pv. tagetis

Number of strains positive

Test A B C
Gram staining 0 0 0
Fluorescein pigment 8 2 1
Levan 0 2 1
Arginindihydrolase 0 0 0
Oxidase 0 0 0
Potato soft rot 0 2 0
Tobacco hypersensitivity 10 2 1
Denitrification 0 0 0
Gelatin hydrolysis 1 2 0
Starch hydrolysis 0 0 0
H,0 production 0 0 0
Indole production 0 0 0
Catalase 10 2 1
Carbon source utilization

Glucose 10 2 1

Sucrose 0 0 1

A = “White" Tagetes strains (10 strains tested)
B = “Yellow" Tagetes strains (2 strains tested)
C = P. syringae pv. syringae (strain 920/15)

Pseudomonas syringae pv. tagetis (Helmers) Young, Day
& Wilkie (in the following called Pst), and the yellow
ones as P. viridiflava (Burkholder) Dowson.

Inoculation of Tagetes seedlings

Pathogenicity of our Pst isolates was demonstrated by
inoculating seedlings of Tagetes patula type using
va-cuum infiltration teéchniques. Inoculated plants exhi-
bited typical angular brown to black spots on the leaves
(Fig. 3), and no apical chlorosis within 3—4 days. In later
stages of the disease the spots coalesced to form large
brown areas, involving in some cases entire leaflets or
the entire blade of a leaf. Bacteria identical with those
used for inoculation were reisolated from inoculated and
diseased plants. No disease symptoms occurred after spray
inoculation. Strain 920/15 of P. syringae pv. syringae
induced leaf symptoms similar to those caused by Pst iso-
lates using vacuum infiltration techniques, but the symp-
toms were slighter both in extent and intensity.

Effect of rainfall and temperature

The above normal rainfall during June, and the lower
than normal daily mean air temperature during the se-
cond or third decade of June are two factors that might
have been important in the epidemic of bacterial leaf spot
of Tagetes plants. This can be concluded from meteoro-
logical data recorded at the location where epidemic out-
breaks occurred in 1987 and 1988 (Fig. 4). It should be
emphasized that until 1986 bacterial leaf spot was not

Fig. 3. Leaf spot on Tagetes patula produced by vacuum infil-
tration inoculation with Pseudomonas syringae pv. tagetis

observed on Tagetes plants that were part of the experi-
mentals plots at Brno each year since 1977.

Susceptibility of Tagetes species

Altogether 173 cultivars and breeding lines of Tagetes
erecta, T. patula, T. tenuifolia and T. lucida were evalu-
ated for resistance against Pst under natural infection du-
ring the epidemic occurrence of leaf spot in 1987 and
1988. In 1987, when the epidemic was low, only some
cultivars and lines of T. erecta were attacked by leaf spot.
In 1988, when the epidemic was more intense, nearly all
173 cultivars and lines grown in experimental plots at
Brno showed disease symptoms, but at different extent
and intensity (Table 2).

The disease reactions of 95 cultivars and lines of
T. erecta ranged from very susceptible (88.42% cultivars
and lines) to susceptible (9.47%) and moderately suscep-
tible (2.11%).

The reactions of 64 T. patula cultivars and lines ran-
ged from very susceptible (25%) to susceptible (50%),
moderately susceptible (17.19%) and moderately resistant
(7.81%). Two T. tenuifolia cultivars and lines were very
susceptible and five were susceptible. Seven lines of
T. lucida were moderately resistant.

DISCUSSION

Bacterial leaf spot of Tagetes erecta caused by Pst was
first reported by HELMERS (1955) in Denmark. There have
been previous reports of bacterial leaf spot on Tagetes
spp., but the bacterium was not identified (TRIMBOLI et
al. 1978). Until 1986 the disease was observed also in
Australia, the Netherlands, Norway, the United Kingdom
and the USA (BRADBURY 1986) and Mexico (ORTIZ-CA-
TON, FICIKOVSKY-ZAK 1990). Along with the leaf spot
symptom, the phenomenon of apical chlorosis caused by

11
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Precipitation (mm)

Fig. 4. Means of monthly precipitation (mm)
in the area where outbreaks of leaf spot of

Months

C";‘;a';"’ Tagetes spp. occurred in 1987 and 1988
- compared to the long-term normal 1901-1950
w1988

IX.

Table 2. Reaction of different cultivars and lines of Tagetes spp. to Pseudomonas syringae pv. tagetis under conditions of natural

infection \
Percentage of cultivars or lines per category of resistant level

Number or lines Number resistant moderately  susceptible  moderately very
Genera of cultivars of plants resistant susceptible suceptible
T. erecta 95 1800 0.00 0.00 2.11 9.47 88.42
T. tenuifolia 7 60 0.00 0.00 0.00 71.43 28.58
T. patula 64 520 0.00 7.81 19.19 50.00 25.00
T. lucida 7 70 0.00 100.00 0.00 0.00 0.00

the toxin of Pst was recorded (TRIMBOLI et al. 1978).
Bakker later showed that some isolates of Pst induced
only the leaf spot phase, whereas others induced both leaf
spot and apical chlorosis (cited according to JUTTE, DUR-
BIN 1979).

Tagetes erecta, T. minuta, T. patula, Ambrosia arte-
misifolia, Helianthus annus and H. tuberosus are consi-
dered to be natural hosts of Pst (STYER, DURBIN 1982;
RHODEHAMAL, DURBIN 1985; BRADBURY 1986). This
paper is the first report of Pst on the territory of the Czech

- Republic. We were able to isolate also Pseudomonas vi-
ridiflava together with Pst from diseased Tagetes plants,
but the role of P. viridiflava in symptom expression is
not clear. Both on naturally infected and inoculated Ta-
getes plants we have observed only leaf spot without api-
cal chlorosis.

In Australia the leaf spot phase is not usually delete-
rious to the host, but it is essential for bacterial dissemi-
nation and infection from which apical chlorosis ensues.
Apical chlorosis restricts growth in seedlings and renders
plants commercially unacceptable (TRIMBOLI et al. 1978).
In USA marigold leaf spot caused leaflet tips to curl and
dry (STYER et al. 1980). Although chlorosis has not been
observed in the United States, bacterial isolates obtained
by STYER et al. (1980) did cause apical yellowing of
young seedlings that had been spray-inoculated. The sta-
ge of growth may be important, since chlorosis occurs
only in rapidly growing tissues.

Seed transmission of Pst was demonstrated both with
inoculated and naturally infected seed (HELMERS 1955).

12

In the experiment conducted by TRIMBOLI et al. (1978)
only 1-2% of the emerging seedlings were infected, but
leaf spot symptoms spread across the boxes to most plants
within two weeks.

In the United States, unusually heavy rains during July
and August probably enabled the disease to develop from
very low quantities of primary inoculum in 1978 (STYER
etal. 1980). Our analysis of meteorological data has indi-
cated that above normal means of monthly precipita-tion
during June and a daily mean temperature below normal
during the second and the third decade of June are factors
that might have been important in the epidemic occur-
rence of bacterial spot of Tagetes plants at Brno (Mora-
via) in 1987 and 1988. If we consider both seed transmis-
sion of the pathogen and the rainy weather during summer
months as important factors for the outbreak of the disease,
it seems noteworthy that in the past severe disease out-
breaks have been recorded in two subsequent years. It
happened in Denmark in 1937 and 1938 (WEBER 1939
— cited according to TRIMBOLI et al. 1978), in Australia
in 1976 and 1977 (TRIMBOLI et al. 1978) and in Moravia
in 1987 and 1988.

Pst has been found naturally on three host genera, all in
the Asteraceae: Tagetes (T. erecta L., T. minuta L., T. pa-
tula L.), Helianthus (H. annuus L., H. tuberosus L.) and
Ambrosia artemisifolia L. (BRADBURY 1986). Hybridi-
zation among Tagetes cultivars makes identification to
the species level difficult.

Earlier reports indicated that cultivars of T. patula
(dwarf cultivars) and cultivars of T. erecta (tall cultivars)
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are susceptible, while cultivars of T. signata Bartl. (=T.
tenuifolia Cav.) are resistant (TRIMBOLI et al. 1978). Five
T. erecta, six T. patula and three triploid hybrid cultivars
between T. erecta and T. patula were screened for disea-
se reaction in Wisconsin, USA. In these, the reac-tion of
T. erecta ranged from very susceptible to moderately su-
sceptible and moderately resistant; five T. patula type
cultivars were resistant and one was susceptible; two hyb-
rid cultivars between 7. erecta and T. patula were mode-
rately susceptible and one was very susceptible (STYER
et al. 1980; STYER, DURBIN 1981).

In our field observations in 1988, T. erecta appeared to
be a highly susceptible species. In comparisonto T. erec-
ta, cultivars and lines of T. tenuifolia and T. patula were
less susceptible, whereas T. lucida lines were moderately
resistant. This is probably the first report regarding a le-
vel of resistance of 7. lucida against leaf spot caused by
Pst. In conclusion it can be stated that only in years with
periods of unusually heavy rains at the beginning of sum-
mer should bacterial leaf spot of Tagetes spp. be conside-
red of potential importance on the territory of the Czech
Republic.
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KUDELA V., ZACHA V. (1998): Vyskyt listové skvrnitosti zplisobené u druhii rodu Tagetes bakteriemi Pseudomonas syrin-
gae pv. tagetis v Ceské republice. Pl. Protect. Sci., 34: 9-14.

Vyskyt listové skvmitosti na rostlindch rodu Tagetes byl zji§tén v roce 1987 a 1988 v Brné v parcich, zahradéch a na pokusném
pozemku Botanické zahrady UJEP. Listové skvrny byly okrouhlé nebo hranaté, tmavé hn&dé aZ fialové &erné, s vyraznymi
okraji, velké aZ 5 mm. Skvrny se vyskytovaly také na stoncich, fapicich, zékrovech a jazykovitych kvétech. Vrcholova chlorza
listll nebyla na napadenych rostlinach zaznamenéna. Za podminek pfiznivych pro rozvoj choroby nekrotizovaly a usychaly celé
rostliny. Z listi a stonki infikovanych rostlin byly izoloviny gramnegativni fluorescentni bakterie. Podle morfologickych, kul-
tivacnich a biochemickych vlastnosti byla v&tsina t&chto izolatl determinovéna jako Pseudomonas syringae pv. tagetis (Hel-
mers) Young, Dye & Wilkie (Pst). Nékteré izolaty patfily k druhu Pseudomonas viridiflava (Burkholder) Dowson. Schopnost
izolati Pst vyvolat onemocnéni na rostlinach Tagetes byla potvrzena testy patogenity a reizolaci inokulovanych bakterii. Tim
byla poprvé prokazana pritomnost bakterie Pst na iizemi Ceské republiky. V nasledujicich 10 letech (1989-1997) nebyl epide-
micky vyskyt listové skvmitosti Tagetes spp. v mistech prvniho nalezu choroby zaznamenén. Podle vysledki analyzy meteoro-
logickych udajii Ize usuzovat, Ze pro vznik epidemie listové skvrnitosti na rostlinich rodu Tagetes byly dillezité nadnormalni
mésicni deStové srazky v ervnu a podnormalni primémé denni teploty v druhé a tieti dekad& &ervna. V letech epidemického
vyskytu listové skvrnitosti byla vyhodnocena hladina rezistence u 173 kultivarl a linif patficich k Tagetes erecta, T. patula,

13
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T. tenuifolia a T. lucida. Z celkového pottu 95 kultivari a linii T. erecta bylo 88 % velmi nachylnych, 10 % nichylnych a 2 %
stfedn& nachylnych. V porovnani s druhem T. erecta byly ostatni druhy méné nachylné. Z celkového poé&tu 60 kultivari a linii
T. patula bylo 25 % velmi nachylnych, 50 % nachylnych, 17 % stfedné nachylnych a 8 % stfedné rezistentnich. Z celkového
po&tu 7 kultivari a linii T tenuifolia (= T. signata) patfily 2 mezi velmi nichylné a 5 mezi niachyIné. Vech 7 linii 7. lucida bylo
hodhoceno jako stfedné rezistentni. Je to pravdépodobné prvni zprava o hladiné rezistence u rostlin 7. lucida vii&i listové skvr-
nitosti zplisobené Pst.

Pseudomonas syringae pv. tagetis; P. viridiflava; Tagetis patula; T. erecta; T. tenuifolia; T. lucida; rezistence; vliv detovych
srazek

_ Contact address:

Prof. Ing. Véaclav Kiidela, DrSc., Vyzkumny dstav rostlinné vyroby, odbor rostlinolékatstvi, 161 06 Praha 6-Ruzyng, Ceské
republika, tel.: + 420 2 360 851, fax: + 420 2 365 228
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The Diagnosis of Phytophthora nicotianae var. nicotianae and Phytophthora
infestans by Polyclonal Antibodies — Detection of the Pathogen in Plants®

Blanka KYNEROVA, Jifina KRATKA, Andrea ZEMANOVA, Marta PODANA

Research Institute of Crop Production — Division of Plant Medicine, Prague-Ruzyné, Czech Republic

-

Abstract

KYNEROVA B., KRATKA J., ZEMANOVA A., PODANA M. (1998): The diagnosis of Phytophthora nicoti var. nicoti
and Phytophthora infestans by polyclonal antibodies — Detection of the pathogen in plants. Pl. Protect. Sci., 34: 15-19.

Polyclonal antibodies directed towards Phytophthora nicotianae var. nicotianae antigen and specific for the genus Phytophthora
were used for the diagnosis of P. nicotianae var. nicoti and P. infe s. Phytophthora nicotianae var. nicotianae could be
detected in roots and basal stems of tomato plants artificially inoculated with this pathogen or with a mixture of it with Fusarium
oxysporum, Pythium ultimum, and Clavibacter michiganensis subsp. michiganensis. Phytophthora infestans was detected in
naturally infected tomato fruits and seeds, and in potato tubers inoculated artificially. The detection of pathogens was evaluated
by indirect ELISA. To determine positive/negative thresholds in ELISA it is neccessary to define the conditions and methods for
each pathogen-host system. The control (healthy material, antibodies from sera of unimmunized rabbits) had absorbance values
lower than 0.25 in the system Phytophthora-tomato and Phytophthora-potato tuber. Positive samples had to be at least 2.5 times
higher than the control. .

Phytophthora nicotianae var. nicotianae; Phytophthora infestans; tomato; inoculum; inoculation of plants; polyclonal antibo-

dies; detection; indirect ELISA

The preparation and utilization of antibodies for diag-
nosis of the genus Phytophthora in host plants were
studied in the serological laboratory of the Research In-
stitute of Crop Production in recent years. Antigens of P.
nicotianae var. nicotianae and other Phytophthora spe-
cies have been prepared and described (KRATKA et al.
1995). Cross-reactions and options to increase the speci-
ficity of prepared antisera and IgGs have been investiga-
ted (KRATKA et al. 1996).

This paper presents results of tests on the detection of
P. nicotianae var. nicotianae (PNN) and P. infestans (PIN)
in tomato plants, fruits and seeds, and potato tubers by
means of our own polyclonal antibodies. The aim of this
paper was to evaluate the specificity of the prepared anti-
bodies, the detection of the pathogen in host plants after
mixed infection (elimination of cross-reactions with other
pathogens) and in naturally infected plants.

MATERIALS AND METHODS

Plant material: The following tomato cultivars were
used in our experiments: Domino F1, Sldva Poryni, Stu-

pické, Orbit, Tornddo F1. All cultivars were susceptible
to PNN (KRATKA, KALINOVA 1995). Twenty-five plants
per pot were grown in a greenhouse (non-sterilized sub-
strate, pH 5.5-6.5, 21/25 °C, and 90% relative humidi-
ty). d
Naturally infected tomato plants (cv. Start F1, Domino
F1) and naturally infected potato tubets (cv. Agria) were
obtained from a field of RICP in Prague-Ruzyné.
Pathogen material: Virulent isolates of pathogens were
obtained from the Collection of phytopathogenic micro-
organisms of RICP. Isolates were kept on agar in 9cm
Petri dishes: Phytophthora spp. on potato dextrose agar
(PDA), Fusarium oxysporum (FO) on malt agar (RAPIL-
LY 1968), Pythium ultimum (PU) on PDA and Clavibac-
ter michiganensis subsp. michiganensis (CMM) on meat-
peptone agar. Fungi were cultured at 25 °C, bacteria at
37 °C. After 10-14 days incubation, the pathogens on
and with the media were used to prepare the inocula.

Inoculum suspension

PNN inoculum: Mycelial mats (one Petri dish) were
homogenized in 300 ml or in 450 ml (for a weaker ino-
culum) of sterile distilled water.

* The research was supported by grant no. 513/94/0276 of the Grant Agency of the Czech Republic.
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Mixed inoculum: Mycelial mats of each fungus (PNN,
FO, PU) and bacteria (CMM) were homogenized to-
gether in 300 ml of sterile distilled water.

Inoculation

Tomato plants: 1. Inoculation with PNN inoculum:
50 young tomato plants (three leaves) were watered with
the inoculum, and 25 control plants were watered with
sterile distilled water.

2. Inoculation with mixed inoculum: Three days after
inoculation with the weaker PNN inoculum the plants were
watered again: 25 plants with the mixture of PNN, FO,
PU and CMM, and 50 plants with the mixture of FO, PU
and CMM (Table 1).

Each pot was watered with 150 ml of the inoculum or
sterile distilled water.

Potato tubers: Potato tubers were inoculated by inje-
cting 2 mm diameter plugs of PIN mycelium taken from

. the edge of an active culture growing on PDA. PIN had
been isolated from naturally infected tomato fruit.

Preparation of samples for ELISA

Tomato plants: Samples from tomato plants were pre-
pared 5, 7, 9 and 11 days after inoculation. The plants
were divided into roots, basal stems and leaves. The parts
were washed in running water, dried, weighed, cut into
small pieces, frozen by liquid nitrogen and homogenized
with phosphate buffered saline (PBS) pH 7.2 (1 ml/1 g).
After the extraction (20 h at 4 °C) the extracts were cen-
trifuged at 5000 rpm for 10 min.

Tomato fruits: Seeds collected from healthy and natu-
rally infected tomato fruits were dried at room tempera-
ture, frozen by liquid nitrogen and homogenized with PBS,
pH 7.2 (5 ml /1 g). Homogenates were extracted (20 h at
4 °C) and centrifuged at 5000 rpm for 10 min. The pure
saps obtained from these fruits were centrifuged 10 min

~at 5000 rpm.

Potato tubers: Five days after inoculation, tuber parts
with visible symptoms (brown-black spots) were exci-
sed, cut into small pieces, homogenized, extracted in PBS,
pH 7.2 (1 ml/g, 20 h at 4 °C) and then centrifuged at
5000 rpm for 10 min. Extracts from healthy tubers were
served as control.

All supernatants collected after centrifugations were
used as antigens for indirect ELISA.

Polyclonal antibodies: Polyclonal antibodies (anti-PNN
IgGs) were raised against purified antigen extracted from
mycelial mats of PNN (KRATKA et al. 1996). The speci-
ficity of antiserum was increased by saturation with heal-
thy sap. One ml of antiserum was combined with 1ml of
sap for 24 h at 4 °C; the precipitate was removed by cen-
trifugation (10 min, 3000 rpm) and the supernatant used
for purification of IgG.

Indirect ELISA

Indirect ELISA was performed in polyvinyl 96-micro-
titre plates (GAMA) as follows:

16

1. Coating of the antigen directly or diluted in a carbo-
nate buffer pH 9.6 overnight at 4 °C, or 3 h at 37 °C
(100 pl per well).

2. Three 5-min washings with washing buffer (PBS-
-Tween 20).

3. Blocking with blocking buffer (0,2% BSA in washing
buffer), 30 min at 37 °C (200 pl per well).

4. Three 5-min washings with washing buffer.

5. Incubation with anti-PNN IgG (1(pg/ml) in blocking
buffer, 3 h at 37 °C (100 pl per well).

6. Three 5-min washings with washing buffer.

7. Incubation with sheep anti-rabbit IgG coupled with
alkaline phosphatase 250 mU (Boehringer Mann-
heim GmbH) in washing buffer, 3 h at 37 °C (100 pl
per well).

8. Three 5-min washings with washing buffer.

9. Incubation with p-nitrophenylphosphate (1 mg/ml)
in diethanolamine buffer pH 9.8 at room temperature
for 1 h (100 pl per well).

10. Stop reactions by addition of 50 ul of 3M NaOH to
each well.

The absorbance was measured with an automatic rea-

der (Dynatech) at 405 nm.

RESULTS

Detection of PNN in tomato plants inoculated with PNN

Infections in roots and basal stems were detectable by
indirect ELISA 5 days after inoculation. The first positi-
ve reactions were minimal, the differences between ELI-
SA values of inoculated plants and control plants were
low. Significant differences were obtained 7 days after
inoculation. From then on the differences became smal-
ler, and after 11 days the positive reactions were again
minimal (Fig. 1). The pathogen was not detected in lea-
ves at any stage of the disease.

We found that in most cases the intensity of ELISA
values of infected root extracts were similar for dilutions
1:0and 1: 16 (antigen : bicarbonate buffer). Reactions

1000 —&—roots
g 800 —e—basal stems
E —a— leawes
€ 600
2
é 400
2 200
£

(=}
L

Days after inoculation

Fig. 1. Detection of PNN in roots and basal stems of artificially
inoculated plants (cv. Stupické)
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of other dilutions (1 : 2, 1 : 4, etc.) were weaker. For in-
fected basal stem extracts the most suitable dilutions were
1:0and 1: 2 (Fig. 2). There was a similar tendency in
the results from all tested cultivars of tomato.

Detection of PNN in plants inoculated by a mixture of
pathogens '

PNN was detected three days after the second inocula-
tion in pots no. 2, 3, and 4; they had been inoculated with
PNN (Table 1). Plants inoculated only with the mixture
of other fungi (pot no. 5) did not react with anti-PNN
IgGs, and there were no cross-reactions of anti-PNN IgGs
with these pathogens (Fig. 3).

Detection of PIN in naturally infected tomato

The possibility to detect PIN in plants growing in a
garden under uncontrolled conditions is shown in Tab-
le 2, which includes average data of experiments from
August, September and October 1996. The pathogen was
detected in seeds and saps of fruits with high differences
in intensity of reactions between healthy and infected ma-
terials.

Reactions of infected materials with IgGs purified from
sera of unimmunized rabbits were also used as controls.
Absorbance values of these controls were close to absor-
bance values obtained by reactions of healthy materials
with anti-PNN IgGs.

Detection of PIN in potato tubers

We compared the detection of PIN in tubers by means
of either anti-PNN IgGs or anti-PNN IgGs saturated with
sap from healthy tubers (Fig. 4). If saturated antibodies
were used, the differences between control and infection
were lower. Better results were achieved by diluting con-
centrated sap in bicarbonate buffer (Fig. 5).

DISCUSSION .

The results show that antibodies raised against antigen
of Phytophthora nicotianae var. nicotianae enabled de-
tection of this pathogen in plant material by indirect

1 - anti-PNN IgG

2 - anti- PNN IgG saturated with sap from healthy tuber
¢ —control — healthy tuber

inf - infected tuber

ell0 ¢S ¢120 inf10 nfl: inf1:5 inf1:10 inf1:15 inf1:20
Dilution

Fig. 4. Detection of PIN in potato tuber (cv. Agria)
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Table 1. Schedule of inoculation with a mixed suspension

Pot Inoculation
number day 1 day 4
1 H20 H,0
2 PNN(a) PNN(b)
3 PNN(a) PNN(b) + S
4 PNN(a) S
5 H,0 S
H,0 - sterile distilled water
PNN(a) - PNN inoculum (1 plate of PNN resuspended in 450 ml
of water)
PNN(b) — PNN inoculum (I plate of PNN resuspended in 300 ml
of water)
s - FO, PU and CMM inoculum (1 plate of each fungus

resuspended all together in 300 ml of water)
PNN +8 - PNN, FO, PU, CMM inoculum (1 plate of each fungus
resuspended all together in 300 ml of water)

PNN — Phytop a var.

Fo — Fusarium oxysporum

PU ~ Pythium ultimum

CMM - Clavib, ichig is subsp. michig

Table 2. Detection of PIN in tomato, naturally infected (cv.
Domino F1)

A (405 nm)
root basal stem  fruit sap seed
Control 1 - = 0.133 0.022
Control 2 0.484 0.098 0.173 0.051
Infection 0.703 0.287 0.826 0.529
control | - reaction of healthy material with anti-PNN IgGs

control 2 — reaction of infected material with IgGs purified from
sera of unimmunized rabbits
infection — reaction of infected material with anti-PNN 1gGs

.

ELISA. These antibodies could also detect another species
of the genus Phytophthora, i.e. Phytophthora infestans.
Detection of PNN was possible in roots and basal stems
of young tomato plants growing under greenhouse con-
- ditions. Infection was detectable by ELISA 5 days after
inoculation when the plants had mild visible symptoms
(mild wilting of leaves, and mild stem-shrinking). Unfor-
tunately, ELISA was not sensitive enough to detect latent
infection in host plants. Similar results were reported by
other authors (GABLER et al. 1995; BARKER et al. 1994;
AVILA et al. 1995). The problem may be related to host
compounds that interfere either with the binding of the
fungal antigen to the microtitre wells or with the antigen-
antibody reaction (AVILA et al. 1995; DEWEY 1996). Sig-
nificant differences were obtained 7 days after inoculati-
on, following an apparent rapid invasion of the plants by
the pathogen. Later, at higher disease levels, ELISA va-
lues were again low. This could be due to inhibition of
the ELISA reaction by oxidized polyphenols which were
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Fig. 5. Detection of PIN in potato tuber (cv. Agria)

frequently shown to be produced in severely diseased
plants (WERRES 1988; GABLER et al. 1995).

To simulate natural conditions, the tomato plants were
inoculated with a mixture of PNN and other pathogens
isolated from tomato (Fusarium culmorum, Pythium ulti-
mum and Clavibacter michiganensis subsp. michiganen-
sis). The results showed that use of anti-PNN IgGs in
combination with indirect ELISA was very successful.
The absence of nonspecific cross-reactions with these
fungi indicated that anti-PNN IgGs are indeed genus spe-
cific.

Setting positive/negative thresholds in the detection
of fungal pathogens in plants is not easy in ELISA. Ac-
cording to CONVERSE and MARTIN (1990) there is no
absolute threshold value in ELISA to differentiate between
the reliable detection of the fungus and background reac-
tions. ELISA values might be influenced by the way the
fungal antigen is released from infected plant tissues, dilu-
tions of antigens, host-pathogen system, inhibition of
ELISA by host and pathogen metabolites etc. To avoid
problems associated with the difficulty to set thresholds
when determining healthy or infected states, we always
compared the reactions of infected material and the con-
trol. As control we used either reactions of healthy mate-
rial with anti-PNN IgGs or, in case of a lack of healthy
material, the reactions of infected material with antibo-
dies isolated from sera of unimmunized rabbits. Absor-
bance values of both controls were very similar, and in
the system Phytophthora—tomato and Phytophthora—po-
tato tuber were lower than 0.25. Positive values had to be
at least 2.5 times higher than control values, and positive
samples should be verified by other diagnostic tests.

According to our experiences, for determining posi-
tive/negative thresholds it is necessary to define condi-
tions and methods for each pathogen-host system. Similar
conclusions were reached by other authors (DEWEY 1996
- personal communication).

Despite some of the disadvantages listed above, ELISA
has many advantages (processing of numerous samples,
rapidity, sensitivity, low cost, simplicity etc.) and repre-
sents a reliable method which is widely used by practical
plant protection services (WERRES, STEFFENS 1994).
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KYNEROVA B., KRATKA J., ZEMANOVA A., PODANA M. (1998): Diagnostika Phytophthora nicotianae var. nicotianae
a Phytophthora infestans pomoci polyklondlnich protilitek — detekce patogena v rostlindch. Pl. Protect. Sci., 34: 15-19.

Polyklonélni protilatky pfipravené pro diagnostiku Phytophthora sp. byly pouZity pro diagnostiku P. nicotianae var. nicotianae
(PNN) a P. infestans v rostlinach. PNN byla detekovana v kofenech a bazélnich &4stech mladych rostlin rajéete, které byly uméle
inokulovany timto patogenem. Tento patogen byl detekovén také v kofenech a bazalnich &astech mladych rostlin rajéete uméle
inokulovanych smési patogenti vyizolovanych z raj¢ete (PNN + Fusarium oxysporum + Pythium ultimum + Clavibacter michiga-
nensis subsp. michiganensis). P. infestans byla detekovéna v pfirozen& infikovanych plodech a semenech rajéete a v umé-
le inokulované bramborové hlize. Detekce byly vyhodnocovany neptimou metodou ELISA. V systému Phytophthora — rajée
a Phytophthora — bramborovi hliza byly hodnoty absorbance u pozitivnich vzork minimaln& 2,5krét vy3$i neZ u kontrol (zdra-
vy materidl, protilatky ze séra neimunizovanych kralikll). Hodnoty absorbance u kontrol byly niZ3f neZ 0,25.

N

var. nicoti

Phytaphthora nicoti,
detekce; nepfima ELISA

; Phytophthora infestans; rajée; inokulum; inokulace rostlin; polyklonalni protilatky;
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Ing. Blanka Kyné&rov4a, Vyzkumny ustav rostlinné vyroby, odbor rostlinolékatstvi, Praha 6-Ruzyn&, Ceska republika,
tel.: + 00 420 2 360 851, fax: + 00 420 2 365 228, e-mail: kynerova@hb.vurv.cz
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RECENZE

Resistance of Crop Plants against Fungi
H. Hartleb, R. Heitefuss, H.-H. Hoppe

Jena, Stuttgart, Liibeck, Ulm, Gustav Fischer 1997, 544 s.
Cena 198 DEM (ISBN-3-437-35338-1)

Odolnost hospodéfskych rostlin k chorobam nabyvé stile vice na vyznamu. Péstovani odolnych odrid snizuje
nebo eliminuje potfebu chemickych ochrannych zakroki. Tim pfispivé jak k ochrané Zivotniho prosttedi, tak ke sniZeni
rizika $kodlivych rezidui v zemédélskych produktech. Z ekonomického hlediska je vyznamny i dalsi faktor, totiz
snizeni nakladi na péstovani plodiny. Téma knihy je tedy velmi aktuélni.

Kniha o odolnosti p&stovanych rostlin k myk6zdm ma vyznamnou pfednost ve vyvazenosti teoretickych i praktic-
kych poznatki. Zabyva se jak mechanismy rezistentnich reakei, tak jejich genetickym zdkladem. Obsahuje také prak-
tické zavéry pro ochranu proti chorobam, zaloZenou na $lechténi na rezistenci a na optimalnim vyuZivéni rezistence.
Oba hlavni tematické okruhy jsou zpracovény velmi podrobné a fundované s vyuzitim nejnovéjsich védeckych po-
znatki. To bylo mimo jiné umoznéno tim, Ze se na knize podilelo 29 pfednich specialisti riiznych védnich oboru.

Vydavatelé knihy H. Hartleb, R. Heitefuss a H.-H. Hoppe shrnuli v ivodu historicky vyvoj a vyuZiti poznatki
tykajicich se odolnosti hospodéiskych rostlin k chorobédm: vliv epidemii na zvySeny zajem o $lechténi na odolnost,
vyznam Mendelovy prace pro $lechténi na védeckych zdkladech, negativni vliv rozvoje uZivani fungicidi zejména se
systémovym G¢inkem na rezistentni §lechténi a posléze jeho souéasny rozvoj, podniceny zvy$enym z4jmem o ochra-
nu zivotniho prostfedi, integrovanou ochranu a novymi moZnostmi danymi rozvojem molekuldrni genetiky.

Obecné principy vztahu hostitel-parazit uvedl R. Heitefuss v dalsi kapitole, kde vysvétluje pojmy nehostitelska

. rezistence, zdkladni kompatibilita, odriidova rezistence, genetické, epidemiologické a mechanické aspekty rezisten-
ce. V kapitoldch o mechanismech, jejichZ pomoci patogenni houby rozeznavaji a napadaji své hostitele, se pojednava
o morfogenezi a funkci enzymil v patogennim procesu a o toxinech produkovanych houbami. Rozsahla &4st knihy je
vénovana mechanismiim rezistence a jejich charakteristice, pasivni rezistenci, funkci stény bun&&né, hypersenzitivni
reakei, elicitorim a supresorim rezistentni reakce, fytoalexiniim a molekularnim a biochemickym aspektiim interak-
ce hostitel-patogen s perspektivou $lechténi na rezistenci s vyuzZitim metod molekularni genetiky. V dalsi &asti knihy
jsou definovany riizné typy rezistence (trvanliva rezistence, ontogeneticky determinovana rezistence a indukovana
rezistence) a uvadéji se rovnéz abiotické a biotické faktory ovliviiujici projevy rezistence.

Na praktické vyuZivéni rezistence je zaméfena dal8i rozséhla &4st knihy o epidemiologickych aspektech a strate-
giich vyuzZiti odolnych odriid. Tato ¢ast zahrnuje pojednani o vlivu rezistence na priib&h epidemii, o vyuzivani gent
rezistence, o diverzit& rezistence v rdmci p&stované plodiny, o analyze virulence v populaci patogena a jejim vyuziti
pro Slechténi a volbu odriid, o metoddch posuzovéni rezistence a téZ o metodach ¥lechténi na rezistenci, zejména
nekonvenénich. Pfedposledni ¢4st knihy se zabyvé vyuzZitim odolnych odriid jako souéésti integrované ochrany rost-
lin, a to i z ekonomického hlediska. Zavére&nou &4st tvofi seznam praci uvetejnénych po roce 1980 o zdrojich rezis-
tence a §lechténi na rezistenci k houbovym chorobdm je¢mene, fazole, fepy, bobu, kukufice, hrachu a jinych drobno-
zrnnych luskovin, brambor, fepky olejné, ryze, Zita, soji, tritikale a pSenice. I kdyZ vy&et praci neni (a pfi daném
rozsahu stran ani nemiiZe byt) Gplny, poskytuje velmi dobrou informaci o literatufe, a to i ze zemi vychodni Evropy.

Obséhlé seznamy literatury véetné nejnovéjsich praci jsou pfipojeny ke kaZdé kapitole. Text knihy je doplnén
¢ernobilymi obrazky, grafy a tabulkami, rejstfikem uvadénych organismi a vécnym rejsttikem.

Kniha je ojedinéld svym rozsahem i §ifi problematiky, kterou zpracovava, a stane se nepochybné vyhleddvanym
zdrojem komplexnich teoretickych i praktickych informaci o riznych aspektech odolnosti zemé&dé&lskych rostlin
k chorobdm. Vyuziti najde u fytopatologi, 3lechtitelll, genetiki, botaniki, mykologii a viech zdjemci o biologii.

Pavel Bartos, Praha
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Abstract

BARTOS P., HANUSOVA R., STUCHLIKOVA E. (1998): Virulence of wheat leaf rust population in the Czech Republic
in 1996. Pl. Protect. Sci., 34: 21-26.

In the year 1996 ten pathotypes of leaf rust were differentiatéd on 15 near-isogenic lines possessing Lrl, Lr2a, Lr2b, Lr2c, Lr3,
Lr9, Lril, LriS, Lr17, Lr19, Lr21, Lr23, Lr24, Lr26 and Lr28 out of a total of 89 rust isolates. All were avirulent on Lr9, Lr19,
Lr24 and Lr28. Low frequency of virulence was also found on Lr/, Lr2a and Lr2b. Virulence patterns conformed to races
61SaBa* (62SaBa included) — 61.8%, race 2SaBa — 16.9%, 77SaBa — 7.8%, 77 — 3.4%, 61* (62 included) - 3.4%, 14 - 3.4%,
12SaBa.— 2.2% and race 1 - 1.1% of the tested isolates. In isolates of race 14 virulence on the Slovak cv. Soldur (T. durum) has
been found, one year later than in Slovakia. Two sets each comprising eight registered cultivars were also used for the differen-
tiation of pathotypes. On one set seven, on the other set five pathotypes could be distinguished. Eight isolates that differed by
their virulence pattern were increased and used for testing registered cultivars and advanced lines. Cultivars Alka, Blava, Estica,
Kogutka and Vlada were resistant or medium resistant to at least one isolate of race 61SaBa*. Only cv. Siria was resistant to the
isolates of races 77 and 77SaBa. In the field trial inoculated with the mixture of all isolates, these cultivars were classified as
resistant. Also cv. Boka, without any determined resistance genes or Astella and Rexia with the mostly ineffective gene Lr3,

showed a good resistance in the field.

Puccinia recondita f. sp. tritici; pathotypes; physiologic races; Lr-genes; winter wheat; registered cultivars

The main objective of the virulence survey in the po-
pulation of wheat leaf rust is to obtain uptodate informa-
tion on the occurrence of the genes for virulence that can
overcome genes for resistance in the grown cultivars,
advanced lines and also in the potential sources of re-
sistance. A virulence survey based on internationally used
differentials also enables comparison with the pathoty-
pes in other countries and can facilitate the study of epi-
demics. This contribution presents data on genes for vi-
rulence and their combinations (pathotypes, physiologic
races) found in 1996 and reactions of registered winter
wheat cultivars to several important races of this rust.

MATERIAL AND METHODS

Fifteen near-isogenic lines (NILs) of the cv. Thatcher
possessing the Lr genes listed in Table 1 were used for
testing isolates of wheat leaf rust (Puccinia recondita f.
sp. tritici). These NILs were agreed upon for the diffe-
rentiation of pathotypes within the framework of COST
817 project “Population studies of airborne pathogens on
cereals as a means of improving strategies for disease con-
trol”. Seed of the NILs was obtained by courtesy of Dr.

Kolmer, Agriculture and AgriFood Canada, Cereal Re-
search Centre, Winnipeg. Samples of leaf rust originated
from varietal trials or from wheat fields. The susceptible
cultivar Diana was inoculated with each field sample.
Single pustule isolates were taken and increased on the
same cultivar and tested on the set of NILs. Twenty-one
increased field samples were used for inoculation of NILs
without single-pustule isolation. An attempt was also made
to differentiate leaf rust isolates on selected registered
cultivars. Two sets were used, each comprising eight cul-
tivars. Five cultivars were identical in the both sets. Dif-
ferent isolates were tested on these two sets. Eight single-
pustule isolates that differed by their virulence pattern
were increased and used for inoculation of registered cul-
tivars and advanced lines. A mixture of all isolates was
used to inoculate the spreaders (cvs. Michigan Amber and
Sparta) in the field. All greenhouse tests were carried out
on seedlings; the primary leaf was inoculated. Tempera-
ture in the greenhouse varied between 15-25 °C. Infecti-
on types were evaluated 14 days after the inoculation ac-
cording to STAKMAN et al. (1962). Race numbers were
assigned according to JOHNSTON and BROWDER (1966).
Since races 61SaBa and 62SaBa cannot be distinguished
on the used NILs, races 61 and 61SaBa were marked with
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Table 1. Reactions of leaf rust isolates on Lr-near-isogenic lines (NILs)

Leaf rust pathotypes

NILs a b c d e f g h i ]
Lr1 R R R R R R S S R R
Lr 2a R R R R R R S S R R
Lr2b R R R R R S S S R R
Lr2c S S S S R S S S S R
Lr3 S S S S S S S S R R
Lr9 R~ R R R R R R R R R
Lr1l S S S S S S S S S R
Lr15 S R R R S S S S R R
Lr17 S S R S S S S S R R
Lr19 R R R R R R R R R R
Lr21 S S S S S S S S S S
Lr23 S S S S R S R R S S
Lr24 R R R R R R R R R R
Lr26 S S 8 R S S S R R R
Lr28 R R R R R R R R R R
Conformed to race *61SaBa *61SaBa *61SaBa *61 2SaBa 12SaBa 77SaBa 77 14 1
Number of rust samples 42 8 5 3 15 2 7 3 3 1
% of rust samples 472 9.0 5.6 34 16.9 22 7.8 3.4 3.4 1.1

an asterisk indicating that races 62 and 62SaBa, respecti-
vely, may be comprised. Virulence on Lr 26 (cv. Salzmiin-
der Bartweizen) is designated by the suffix SaBa. Seed of
the registered cultivars and advanced lines tested in the
State Varietal Trials was obtained from the Central Insti-
tute for Agricultural Supervisions and Testing, Sedlec near
Prague.

RESULTS AND DISCUSSION

Ten pathotypes (a—j) were differentiated on 15 NILs
(Table 1) out of a total of 89 isolates. All were avirulent
on Lr9, Lrl9, Lr24 and Lr28 like in the previous year
(BARTOS et al. 1996). Avirulence or sporadic virulence
on Lr9, Lri19 and Lr24 has been determined in many Eu-
ropean countries cooperating within the framework of
COST 817 (BARTOS et al. 1996; WOZNIAK-STRZEM-
BICKA, GAIDA 1995). Low frequency of virulence was
also found on Lr/, Lr2a and Lr2b. All isolates were viru-
lent on Lr2/ and all but one on Lr//. Race 61SaBa* pre-
vailed (61.8% of the tested isolates), followed by races
2SaBa (16.9%), 77SaBa (7.8%), 77 (3.4%), 61* (3.4%),
14 (3.4%), 12SaBa (2.2%) and race 1 (1.1%) (Table 2).
Isolates belonging to race 61SaBa* could be differentia-
ted further on Lr/5 and Lr/7. Most of them were virulent
on both Lrl5 and Lrl7, whereas some of them were avi-
rulent on Lr/5 and virulent or avirulent on Lr/7. Compa-
red with races determined in 1995, the 1996 virulence
survey revealed more races.
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The most frequent race of races not found in 1995 was
race 2SaBa. This race was found earlier e.g. in 1991 and
1992. It differs from the most common race 61SaBa* by
avirulence on Lr 2c. In general, virulence to standard dif-
ferentials in our population of wheat leaf rust seems to be
relatively stable. Race 61 first avirulent and later virulent
on Lr 26 designated as 61SaBa has been the prevailing
race since the early eighties (BARTOS et al. 1996). A no-
vel virulence (IT X-3) determined in 1996 is virulence of
race 14 on the Slovak cultivar Soldur (Triticum durum).
Virulence on this cultivar was found first in 1995 in Slo-
vakia, where cv. Soldur is mostly grown (BARTOS, HUS-
ZAR 1996). All isolates of race 14 virulent on cv. Soldur,
found in the Czech Republic came from cvs. Ina and Hana
from the northern part of our country where cv. Soldur is

Table 2. Leaf rust races determined in 1996

Race  Number of samples % Number of localities %
61SaBa* 55 61.8 25 81
2SaBa 15 16.9 8 26
77SaBa 7 7.8 5 16
77 3 34 2 6
61* 3 34 2 6
14 3 34 3 10
12SaBa 2 22 1 3
1 1 1.1 1 3
Total 89 100.0 31 L




PHYTOPHTHORA FRAGARIAE Hirkman
var. FRAGARIAE Wilcox et Duncan

Cerven4 hniloba koFene jahodniku
Narodni nizvy: anglicky — red core, red stele, Lanarkshire disease; némecky — Rote

Waurzefiule der Erdbeere; francouzsky — Coeur rouge des racines du fraisier;
Spanélsky — Corazon rojo de la fresa

2. Vlevo napadené kofeny,

1. Napadeny dorostly list .
vpravo zdrava rostlina

Hostitelé: Hlavnim hostitelem jsou p&stované jahody. Dal3imi potencionélnimi hostiteli
jsou druhy rodti Fragaria a Rubus (vEetn& kfiZenct), ptipadné i dal3i rody celedi
Rosaceae.

Geografické roz8iFeni: Vyskyt tém&F ve viech oblastech kde se p&stuje jahodnik a podle
G(daji EPPO v Evrop¢ (Belgie, Bulharsko, Ceské republika, Déansko, Irsko, Itilie,
Nizozemsko, Kypr, Lucembursko, Mad’arsko, Némecko, Rakousko, Rusko, Slovensko,
Svédsko, Svycarsko, v ramci UK predevsim Anglie, Jersey, Severni Irsko, Skotsko
a Wales, v materialech EPPO je jesté uveden SSSR), déle v Africe (Egypt), v Asii (Liba-
non, Japonsko, Tchaj-wan), v Severni Americe (Kanada, Mexiko, USA) a v Oceénii
(Austrélie, Novy Zéland).

Biologie: Patogen pfeziva v pidé ve formé oospor. Je experimentéln¢ dokazano, Ze
oospory prezivaji v pidé vice nez &tyfi roky. V nékterych pripadech bylo zjisténo, ze
oospory si zachovaly Zivotnost na pozemcich po péstovéni jahodniku 13 az 15 let.
Oospory kligi v jedno i nékolik sporangii, optimalni teplota je 1015 °C, limitni teploty
jsou 5 a 25 °C. Sporangia uvoliiuji pohyblivé zoospory, které pronikaji ke kofenovym
pitkam hostitele, kde se shlukuji, encystuji a propojuji v kli¢ni vlakno, které vnika do
hostitele. Patogen prorista primarni kirou inter- i intracelulamé do stfedniho valce
a kolonizuje pericykl a floem. Houba se rozrusta kolem stfedniho vélce, hyfy vyrastaji
z kofene, vytvafeji nova sporangia, z nichZ se uvoliuji nové zoospory. Sporangia se
vytvafi behem n&kolika dni, cyklus se miZe opakovat mnohokrat po dobu zimnich

COLLETOTRICHUM ACUTATUM Simmonds

Antraknéza jahodniku

Nérodni nézvy: anglicky — anthracnose, black spot; francouzsky — taches noires du
fraisier; $panélsky — machas negras del freson

1. Nekréza tapiku 2. Hnédé skvrny na plodech

Hostitelé: Patogen ma Sirokou $kélu hostiteld, ekonomicky nejdileZitéj$im je jahodnik.
Dalsimi hostiteli jsou cerel, lilek, rajée, paprika, citrusy, avokado, mango, kavovnik,
olivovnik, guava, jablof, sasanka, borovice (zejména Pinus radiata a P. elliottii), ta-
mary3ek, kamélie.

Geografické roziifeni: V Ceské republice nebyl vyskyt tohoto patogena zaznamenan.
V Evropé& byl vyskyt potvrzen v Belgii, Francii, Italii, Nizozemsku, Spanélsku, Velké
Briténii, zaznamen4n, ale nepotvrzen, v Portugalsku a Svycarsku. Dale je patogen
rozsiten v Asii (Cina, Hongkong, Indie, Indonésie, Japonsko, Korejska republika,
Malajsie, Sri Lanka, Tchaj-wan, Izrael), v Africe (Etiopie, Kefia, Nigérie, Jizni Afrika,
Zimbabwe), v Severni Americe (Kanada, USA), ve Stfedni Americe a Karibské oblasti,
v Jizni Americe (Brazilie, Kolumbie, Ekvéador) a v Oceanii (Austréliec a Novy Zéland).

Biologie: Patogen se rozmnoZuje konidiemi, které se tvofi ve velkém mnoZstvi. Konidie
na povrchu hostitelské rostliny vytvafi appresoria a jejich pomoci patogen penetruje do
pletiv, dale se vyviji intercelularné. Za vhodnych podminek se v hostiteli rychle rozrista
a vyvol4va celou Fadu pfiznakd onemocnéni na viech &astech rostliny (nekrézy kofene,
fapiku, hniti plodi). MuZze v3ak v hostiteli preZivat v klidovém stadiu a manifestuje se
az pti dozravani plodu, pFip. aZ po jejich sklizni. Patogen ve formé konidii pfeZiva v pudé
pfes zimni, ale i del3i obdobi na rostlinnych zbytcich v chladu a suchu. I kdyZ je uvadéno,
e patogen napadé plody jahodniku zejména v oblastech s vy$8imi primémymi teplo-
tami, v poslednich letech se vyskytl i v oblastech s niZ8imi pramérnymi teplotami.
Predpoklada se, Ze vyskyt patogena, vzhledem k jeho znatné variabilité, lze otekavat
v3ude tam, kde je jahodnik intenzivné péstovan. V umélé kultufe houba tvofi bilé, Sedé



nebo oranZové kolonie, nékdy se vyskytuje riZové a ohranitené pigmentovéni. Koni-
diofory jsou slab& vyvinuty, maji jen nékolik pfepézek, Casto v3ak nejsou vyvinuty
viibec. Bufiky, které davaji vznik konodiim, jsou cylindrické, &asto ve shlucich. Konidie
o rozmérech 8—16 x 2,5-4 um, vietenovité, s tenkou sténou buné&nou, bez prehradek,
hyalini se tvoFi ve velkém mnoZstvi. Appresoria maji rozméry 6,5-11 x 4,5-7,5 um,
kyjovité, svétle az tmavé hnédé.

Hospodafsky vyznam: Antraknéza je celosvétové vyznamnym onemocnénim jahodni-
ku. Zpusobuje hniti dozravajicich plodu, pfi sklizni byly zaznamenény aZ 80% ztraty,
zejména u stéle plodicich odrid.

Determinace: Pfiznaky onemocn&ni se vyskytuji ve velmi kratkém &asovém useku,
nejprve se objevuji nekrézy na fapicich a vodnaté skvrny na plodech. Béhem 2-3 dnu
skvrny na plodech hnédnou, masové se tvoli spéry, které napadaji dal3i zrajici plody.
V soutasné dob& neexistuje pro detekci patogena 24dna rychla a jednozna¢nd metoda.
V né&kolika evropskych laboratofich jsou vyvijeny monoklonélni protilatky pro deter-
minaci C. acutatum pomoci imunochemickych metod. Pro klasickou determinaci pato-
gena (mikroskopické sledovani) je doporuovéano urychlit sporulaci patogena tak, Ze
napadenymi fapiky listu jahodniku je inokulovéno jablko, nebo jsou napadené fapiky
jahodniku o3etfeny herbicidem (paraquat).

SiFeni: Patogen se 3ifi na kratké vzdalenosti konidiemii a fragmenty mycelia pomoci
vody (prosakovanim vody zeminou, zavodiiovacimi kanély, splachovénim konidii
de$tém a zalivkou). Vyznamné roz3ifeni patogena do velkych vzdalenosti zejména
v poslednich letech bylo zpusobeno pfedev3im lidskou &innosti.

Ochrana: Ve vétsing pfipadi bylo zjidténo, Ze soutasné pouzivané fungicidy nejsou
proti onemocnéni uginné. Na Novém Zélandu zjistili &astetnou ulinnost postfiku
dichlorfluanidem, v Australii smé&si kaptan-benomyl, v Jizni Africe smé&si kaptan-kapta-
fol. Usp&snéjsi se jevi Slechténi na odolnost. Rezistence odridy je vSak limitovana
pritomnosti fady ras. Ve Velké Britanii, kde existuji pfisné karanténni ptedpisy, je
povinnost napadenou sklizef spalit a pidu vydezinfikovat. RovnéZ je poZadovéno, aby
byl pouzivan sadbovy materil ziskany z tkatiovych kultur, které jsou prosty uvedeného
patogena.

A-| idi C Il ichum
B - a) kli¢eni konidie na povrchu listu

b) tvorba appresoria
c) kliteni appresoria

Text: J. Kratka; Obrazky J. Kratka, J. Sedivy; Foto K. Veverka

mésich. Infekce hostitele miaZe probihat i pfi velmi nizkych teplotach. Houba je
monothalick4, pro tvorbu oospor staéi jedno mycelidlni vldkno. Oogonia jsou
zlatohnédé4, obsahuji jednu aplanetickou kulovitou aZ soudkovitou oosporu (22-44 pm
v priméru se silnou hladkou st&nou). Sporangia jsou bezpapilarni, hruskovitého tvaru
(32-90 x 22—-52 pm). Oospory se vyskytuji pfevazn& ve stfednim valci infikovaného
kofene ve velkém mnoZstvi (na 10 mm kofene n&kolik set), s rozpadajicim pletivem se
uvolfiuji do pidy.

Hospodafsky vyznam: Cervena hniloba kofene jahodniku je pFiginou sniZeni vynosu,
kvality plodi a zamoteni pozemki &asto na dobu del3i neZ deset let. Podkozeni porostu
se projevuje zejména po vihkych ziméach. Bylo zaznamenéno az 78 % neprodukéni
plochy jahodniku v jedné sezoné.

Determinace: Napadené rostliny slabnou, zakrfiuji, neplodi a nakonec usychaji. Prvni
pfiznaky se objevuji na nadzemnich &astech koncem jara a potatkem léta. Mladé listy
maji tmavozeleno-modrou barvu, stardi listy na spodni stran& &ervenaji a posléze
Zloutnou. Tvofi se malé nekvalitni plody. Dochazi ke zm&nam kofenového systému
— nejprve vedlejsi kofeny &ervenaji, postupné hniji a odumiraji, u hlavnich kofeni
vznik4 symptom nazyvany , krysi ocasy“. Na fezu vrchni &4sti kofene je patrné vinové
aZ cihlové &ervené zabarveni stfedniho vélce, které se miZe roz3ifit i do daldich
Casti neshnilych kofent, ptipadné aZ do $lahouni. Podobné pfiznaky jsou viak vyvolany
i jinymi patogeny, zejména Phytophtora cactorum, Verticillium dahliae, Fusarium sp.
a Cylindricarpon sp. Proto jednim z hlavnich kritérii determinace choroby je nalez
oospor v kofenech. Pfi latentnim napadeni, kdy oospory v kofenech nemusi byt nalezeny
(%asto jsou také zaméiovany s oosporami P. cactorum, které jsou mensi — 24-30 um,
Zlutohné&dé), je potfeba provést laboratorni test podle Duncana et al. (1989) a dale izolace
patogena na selektivnim mediu (Montgomerie, Kennedy, 1983). Tyto metody doporu-
tuje EPPO (1984).

Sikeni: Odtékajici a prosakujici vodou, piidou prostfednictvim néfadia stroju, pfedevsim
viak sadbovym materialem.

Ochrana: PFisna legislativni a certifikaini opatfeni zabrafiuji 3ifeni, nikoliv roz3ifeni.
V soutasné dobé& jsou povoleny fungicidy na bézi fosetyl-aluminia a fenylamidu — ob&
skupiny pro oSetfeni porostu na podzim. Slechténi na odolnost zaznamenalo usp&chy,
pokud byly ziskdny odridy s vysokou polni rezistenci nejsou komer&n& zajimavé.
V posledni dobé se ukazuje, Ze lechténé odridy maji rasové specifickou rezistenci. Jako
Castednd ochrana muZe pusobit odvodnéni pozemki nebo péstovani rostlin na vyvyse-
nych zahonech.

Ab 100

A - P. fragariae a - sporangia
B - P. cactorum b — oogonium s oosporou

Text a perokresby: J. Kratka; Foto: K. Veverka



CYDIA MOLESTA (Bucks)

Synonyma: Grapholita molesta (Bucks), Laspeyresia molesta Bucks

Obale¢ vychodni

Nérodni ndzvy: anglicky — oriental fruit moth; francouzsky — tordeuse orientale;
némecky — Pfirsichtriebborer; rusky — vostotnaja plodoZorka; $panélsky - tinola
orientale

1. Povrchové pfiznaky poskozeni broskvi 2. Povrchové chodby s housenkami

Hostitelské rostliny: Druhy rodd Prunus, Malus a Pyrus. Vyskytuje se také na ovoc-
nych a okrasnych rostlinich z rodi Cotoneaster, Crataegus a Cydonia.

Geografické roziifeni: Skudce pochézi ze severozapadni Ciny. Soudasné rozsifeni:
Evropa — zemé stfedni, zdpadni, vychodni a jiZzni Evropy, od 47 © severni 3ifky jsou
$kody niZ3i; Asie — Arménie, AzerbajdZéan, Cina, Gruzie, Japonsko, Kazachstan, Korea
(ob&), Tchaj-wan, Turecko, Uzbekistdn, TadZikistan; Afrika — Mauricius, Maro-
ko, Jihoafricka republika; Severni Amerika — Kanada, Mexiko, USA; Jizni Amerika
— Argentina, Brazilie, Peru, Uruquya; Oceéanie — Australie, Novy Zéland.

Bionomie: Dorostla housenka pfezimuje v zapfedku pod kurou stromi, v lodyhdch
a zbytcich rostlin v sousedstvi stromu. Kukli se na jafe pfi teplotach nad 10 °C. Obdobi
kukly v zavislosti na teplot& trva 7-16 dni. Dospé&lci jsou aktivni za soumraku pfi
teplotach nad 15 °C. Samice kladou vajitka jednotlivé na spodni stranu listi a na pupeny
blizko vegetatniho vrcholu, vzacné na plody broskvoni. Na jablonich klade vajitka
pouze na jablka. Nejvhodnéj3i teploty pro kladeni vajicek jsou 24-29 °C, pfi teplotach
pod 12 °C vajitka neklade. Embryonalni vyvoj vaji¢ka trva 3 az 20 dni. Larvélni vyvoj
trva aZ 22 dni. Housenky prvni generace Ziji uvnitf letorostu, napadené letorosty vadnou
a usychaji. Letni generace $kudce se vyvijeji v plodech, v jednom plodu mizZe byt 1 az
5 housenek. Z po&atku vytvateji podpovrchové chodby, pozdéji pronikaji az k pecce, 25
aZ 35 % pronika k pecce stopkou. Podle pfiznivosti klimatickych podminek se za rok
vyviji dv& az Sest generaci. v CR tfi generace.

APPLE PROLIFERATION PHYTOPLASMA

Synonyma: Apple proliferation MLO, Apple proliferation virus, Apple withes’ broom virus
Proliferace jabloné

Narodni nazvy: anglicky — apple proliferation; némecky — Triebsucht des Apfels;
francouzsky — Maladie des proliferations du pommier

1. Zvets

¢ palisty a jnomérné 2. Metly vyrostlé po zmlazovacim
zoubkovéni listd fezu

Hostitelské rostliny: Pfirozenym hostitelem je jablofi Malus pumila. VétSina kultivari
je vnimava, rizné jsou viak projevy pfiznaka choroby a jejich intenzita. Nejvice
vnimavé kultivary jsou Boskoopské, Gravitynské, Starking, Golden Delicious a Bana-
nové zimni. Kultivary Spartan, Cortland, Wealthy a Roja de Benejama jsou podle
nékterych udaju tolerantni k infekei.

Onemocnéni miZe byt pfeneseno na fadu dalsich zastupci &eledi Malaceae (napt. Malus
floribunda, M. platycarpa, M. robusta, Cotoneaster melanocarpa, Crataegus monogy-
na, Cydonia vulgaris, Mespilus germanica, Pyrus communis, Pyracantha coccinea,
Sorbus sp. atd.).

Geografické rozdifeni: Proliferace jabloni se vyskytuje pfedevdim v zemich jiZni
a stfedni Evropy. Na severu byla nalezena v Polsku, Némecku, sporny je udaj o vyskytu
v Norsku. Nepotvrzeny jsou nalezy v Indii a JiZni Africe.

V Ceské republice patii proliferace k pravidelnym patogenim zejména starsich vysadeb
jabloni.

Symptomy: Symptomy onemocnéni jsou velice variabilni, Easto je infekce latentni nebo
se pfiznaky projevuji jen v ur&itém obdobi vegetace nebo dokonce pouze v nékterych
letech. PFiznaky se mohou objevovat v jednotlivych letech bud’ na &asti koruny, nebo
na celé korung. V prvnich letech po infekci 1ze pozorovat tzv. Sokové pfiznaky. Nej-
tastéji miZzeme nalézt metlovitost, maloplodost, méné Casto Cervenohnédé skvrny az



nekrozy na kafe. Typickd metlovitost je zpisobena prorustanim spicich axilamich
pupeni béhem léta. Objevuje se obvykle na bujné rostoucich letorostech. Vétvici se
vyhony sviraji s termindlem nepfirozené ostry uhel. Listy infikovanych stromi jsou
obvykle mensi, mohou mit zv&tSené palisty stejné jako nepravideln& zoubkovany okraj,
na podzim se mohou objevit diskolorace. Na konci vyhonu se objevuji listové riZice.
Na kvétech se mohou objevit fylodie. Plody maji dlouhé stopky, jsou men3i a nevy-
barvené. Obsah kyselin i cukri je v jablkach niZ3i. Pfiznaky choroby se mohou rovnéz
objevit po zmlazeni nebo pferoubovani stardich stromi (projev latentni infekce).

Zpisob 3ifeni: Pfirozené 3ifeni choroby se dé&je zpusobem, ktery neni dostate&né
prostudovan. Nejcastéji se jako vektofi proliferace jabloni uvadgji kfisci, napf. v Né&-
mecku se udava jako pravdépodobny vektor proliferace kfisek trnkovy — Fieberiella
orii (Stal). Nevylu€uje se ani moZnost pfenosu proliferace srustem kofend. Semeny ani
pylem se choroba nepfenasi. MoZnost introdukce infikovaného materialu je viak po-
mérné vysokd, protoZe velkd &ast infikovaného sadovnického materialu (stromky,
odkopky, rouby, podnozZe) &asto nevykazuje vizualni pfiznaky a je pouZivéana k vysadbg,
roubovani nebo o&kovani.

Biologie: Fytoplazmy jsou velice jednoduché organismy bez bun&né stény, které
parazituji v sitkovicich infikovanych stromi. Vyrazn& ovliviiuji fyziologickou rovno-
véhu rostlinného organismu. Pfiznaky infekce se mnohdy objevuji aZ po nékolika letech.
Distribuce piivodce proliferace ve stromu neni konstantni. Na strané jedné nema infekce
systémovy charakter, na strané druhé je roz3ifeni fytoplazmy v prub&hu roku proménli-
vé. V zime koncentrace fytoplazem v nadzemni ¢asti stromu klesa a dfive napadené
sitkovice odumiraji. V priib&hu dubna a kvétna dochazi k reinvazi fytoplazem z kofenu
a maxima koncentrace v nadzemni ¢asti dosahuji na konci léta a zatatkem podzimu.
Siteni a projevy ptiznaku choroby jsou zavislé na klimatickych podminkach. Obvykle
vy33i teploty nad 30 °C vedou ke sniZeni koncentrace fytoplazem ve vétvich koruny.
Pokud se strom inokuluje infikovanym pupenem, prvni pfiznaky se obvykle projevuji
na otkovaném vyhonu nasledujici rok. Pokud se pouZije infikovana podnoZ, obvykle
dochazi k pomalejimu rastu roubu, pfipadné k projevu dal3ich pfiznaku jiZ v prvnim
roce.

Hospodéfsky vyznam: Proliferace jabloné je vyznamna choroba jabloni ovliviiujici
téméf viechny péstované kultivary. Redukuje velikost plodu aZz o 50 %, hmotnost a2
0 70 % a sniZuje kvalitu plodu. Zaroveri sniZuje vitalitu stromu a prikazné zvy3uje
vnimavost k padli jablofiovému (Podosphaera leucotricha).

Determinace: Diagnostika se provadi vroubovénim testovaného materialu mezi podnoz
a citlivy indikator, Golden Delicious. Latentni infekce tak mohou byt detekovany
v prab&hu dvou let. Vyuziti fluorescenéni mikroskopie DAPI barveni je problematické
jak z hlediska specifity, tak z divodu nizké spolehlivosti této metody.

V poslednich letech jsou ov&fovany metody zaloZené na polymerazové fetézové reakci
(PCR). Vysoka citlivost a spolehlivost davaji ptedpoklady pro vyuziti PCR v rutinni
diagnostice.

Text: M. Navritil, R. Karedovéa; Foto: R. KareSova, J. Sedivy

HospodéFsky vyznam: Housenky 3kodi na plodech broskvoni, merunek, slivoni
a jabloni. Vyzirajf chodby v duzin& plodu. Rostouci plody reaguji na napadeni kratéro-
vitymi vkleslinami, dozrévajici plody zahnivaji. Nékdy jsou pfiznaky na povrchu plodu
malo vyrazné. Vyrazné jsou poskozeni na nektarinkdch. Prvni generace Zije v letorostech
a zpUsobuje zmnoZeni letorosti pod vegetaénim vrcholem.

Zpisoby zavlékéni: Obale¢ vychodni se 3ifi rozletem z mist vyskytu. V mezinarodnim
styku se 3ifi napadenymi plody a obaly na ovoce. Aktivita 3kidce v sadech se zjistuje
feromonovymi lapaky. Vyskyt vaji¢ek na stromech se uréuje na letorostech pod jejich
vrcholem. V mezindrodnim styku se vyskyt zjidtuje pfedevdim prohlidkou plodi.
Vysledky jsou mélo pfesné, protoZe nékteré plody nemaji povrchové ptiznaky posko-
zeni.

Determinace: Vaji¢ko je b&lavé, téméf pruhledné, klenuté, kruhovité aZz mirné eliptické,
velikost 0,7 mm. Housenka je zpoCatku bé&lava, pozdéji 3pinave bila, Seda az rizova.
Dorostla housenka je ervena az hnédava, velikost do 12 mm. Hlava, hrudni a analni
Stitek jsou hn&dé. Na 10. &lanku pod Stitkem je Fitni hfebinek s rovnymi kratkymi
a tupymi zuby.

Kukla je &ervenohnéd4, bez kremasteru, velikost 6—6,5 mm. Dospélec ma predni kfidla
hnédoderna v apikalni €asti s ovalnou svétle 3edou skvrnou. Zadni kfidla jsou nahnédla,
zadelek stfibfity, velikost v rozpéti 10 az 15 mm.

Text: J. Sedivy; Foto: J. Samanek
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grown only on a small scale. Isolates of race 14, found in
the Czech Republic earlier, were never virulent on cv.
Soldur. It seems that race 14 virulent on Soldur origina-
tes from Slovakia. Its appearance in Slovakia in 1995 and
in the Czech Republic in 1996 supports this presumption.
Not much is known about aerial transfer of leaf rust in
Europe. Similarity in races in the Czech Republic and
Hungary (MANNINGER 1994) suggests that airborne leaf
rust inoculum comes from the south-east to southern and
central Moravia. Sometimes rust passes the hilly land-
scape between Bohemia and Moravia in the direction west
and north-west. Thus race 14 virulent on cv. Soldur could

have been blown to northern Moravia and northern Bo-
hemia by winds from southern Slovakia.

Tests on the sets of registered cultivars gave the fol-
lowing results: On the first set of registered cultivars we
were able to differentiate rust isolates into seven groups.
On the second set differentiation of only five groups of
isolates was possible (Table 3). Table 3 presents relevant
information on the present frequency of virulences on the
cultivars mentioned. Cv. Siria was resistant to most iso-
lates in both sets. Similar reactions as observed in cv. Si-
ria were found almost always in cv. Alka. However, Alka
contains both resistant and susceptible plants. As no

Table 3. Reactions of two sets of registered cultivars used for differentiation of leaf rust isolates

Differential cvs. First set of cvs. to 38 isolates Second set of cvs. to 30 isolates
Asta S S R R S R R | - - -
Blava S S R R R R R | S S S S S
Torysa S S S S S R R S S S S S
Sarka S S S S S R S S S S S R
Siria R S R S S R S R S R S R
Samara S S S R S R R - - - -
Alka R S R S S R S R S R S R
Rexia S S S R - R R | - - - - -
Estica - - - - - - - S R S S S
Ritmo - - - - - - - S S R S S
Alana - - - - - - - S R s S S
Number of isolates 26 6 1 2 1 1 1 16 4 3 5 2
Isolates of races 61SaBa* 61SaBa* 61SaBa* 14 2SaBa | 14 | 61SaBa* 61SaBa* 61 61SaBa* 61

77SaBa  2SaBa 77 77 2SaBa

12SaBa 2SaBa

2SaBa

combination of avirulence to Alka and virulence to Siria
was found, the few cases of resistance in Siria and sus-
ceptibility in Alka can be ascribed to the lack of resistant
plants in the tested sample of Alka. Cv. Samara was re-
sistant to isolates determined as race 14, cvs. Asta and
Rexia were highly resistant to isolates identified as races
1 and 14, cv. Blava to the same isolates and to one isolate
of race 2SaBa. Avirulence on Torysa and Sarka, as well
as on Estica, Ritmo and Alana was rare and 'was manifes-
ted mostly by IT 2 or IT 2+. Data on races in the lower
part of Table 3 show that groups formed according to
reactions on the selected registered cultivars often com-
prise-isolates from several standard races. They indicate
in combination with data in the upper part of the table
which cultivars could serve as supplemental differentials
to further differentiate standard races.

Table 4 showing the geographic origin of the analyzed
samples does not indicate any relationship of the deter-
mined races with specific areas of the country. Leaf rust

reactions of winter wheat cultivass registered in the Czech
Republic to eight leaf rust isolates of 1996 survey are sum-
marized in Table 5. Reactions of some cultivars to some
isolates of the 1996 race survey differ from the reactions
to older isolates of the same race numbers (BARTOS et al.
1996), e.g. cvs. Estica, Samara, Siria to 14SaBa (isolate
6151), or 14 (isolate 6106). Cultivars Alka (segregating
reaction), Blava, Estica, Ko§iitka and Vlada were resistant
or medium resistant at least to one isolate of race 61SaBa*.
Only cv. Siria showed high resistance to the isolates of
races 77 and 77SaBa. All these cultivars were classified
in the field trial as resistant cultivars (disease severity
8-6 in the scale where 1 designates the highest severity,
9 no infection).

Our data conform well with the classification based on
the evaluation of a number of varietal trials of the Central
Institute for Agricultural Supervisions and Testing (RO-
SENBERG 1996) where Estica, Blava and Vlada are clas-
sified with the note 8.5, Boka, Rexia and Astella with 8,
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Table 4. Geographic origin of the analyzed leaf rust samples

District Locality Cultivar Race
Plzeii Utusice-Cizice Hana 61SaBa*
Litoméfice Zidovice Hrobce Regina 61SaBa*
Praha-vychod Stupice Samara 61SaBa*
Strakonice Lib&jovice Hana 77SaBa
Kutna Hora Caslav-Filipov Hana 61SaBa*
Bruta 61*, 61SaBa*
Liberec Chrastava Hana 61SaBa*
Ji¢in Morav¢ice Hana 61SaBa*
Chrudim Uhfetice Moreno (trit) 61SaBa*
Siria 61SaBa*
Regina 2SaBa, 615aBa*
X Hana 2SaBa, 61SaBa*
Trutnov Trutnov Samanta 61*, 61SaBa *
Sérka 2SaBa
Néchod Bohuslavice nad Metuji Hana 61SaBa*, 77SaBa, 14
Nahofany Bruta 2SaBa, 61SaBa*
Hradec Krilové Nechanice Samara 2SaBa, 61SaBa*
Vega 2SaBa, 61SaBa*
Svitavy Mladéjov Siria 61SaBa*
Zdar nad Sézavou Domaninek Vega 61SaBa*
Samara 61SaBa*, 77SaBa
Bruntal Rymatov Ina 14
Rychnov nad KnéZnou Rychnov nad KnéZnou Saxana 61*, 61SaBa*
Opava Pusté Jakartice Hana 77, 77SaBa
Lesni Albrechtice Mona 2SaBa
Vétikovice Regina 1, 61SaBa*
Havli¢kiv Brod Lipa Vega 2SaBa, 61SaBa*
Brea 2SaBa
Samara 2SaBa, 61SaBa*
Ttebié Jaroméfice Hana 61SaBa*
Siria 61SaBa*
Prostéjov Hrubéice Samara 61SaBa*
Hana 61SaBa*, 77
Samanta 61SaBa*
Siria 61SaBa*
Pterov Tovadov Vlada 61SaBa*
Olomouc Vérovany Asta 61SaBa*
Uherské Hradi3té Uhersky Ostroh Samara 61SaBa*
Znojmo Novy Saldorf Samanta 61SaBa*
Kroméfiz Zlamanka Saxana 2SaBa, 77SaBa
StfiZovice Hana 61SaBa*, 775aBa
Vézky Vlada 2SaBa, 61SaBa*
Bfeclav Lednice Sparta 61SaBa*

Alka and Siria with 7.5. In addition to the above mentio-
ned cultivars with specific genes for resistance effective
to at least some isolates of important races, also cultivar
Boka without any identified resistance genes or Astella
and Rexia with the mostly ineffective gene Lr 3, showed

24

a good resistance in the field trial. Cv. Viginta (classified
with the note 6) showed good field resistance already in
the eighties (BARTOS et al. 1990) and field resistance in
field trials organized in 1996 in Switzerland, Germany,
Hungary, Italy, United Kingdom and the Czech Republic
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Table 5. Leaf rust reactions of winter wheat cultivars, registered in the Czech Republic, at the seedling stage and resistance in the

field trial (9 resistant — 1 susceptible)

Reaction to race / isolate Postulated Resistance
145aBa 14  61SaBa 61SaBa 61SaBa 77  77SaBa 77SaBa TeSistance inthe

Cultivar  Registered 6151 6106 6153 6094 6091 6103 6137 6138  genes*  field trial
Alka 1995 3 (3) ;1-2+ 3(1) 3() 30 : 4 ;+3 Lr+ 7
Asta 1994 4 0; 3 3- 4 4 4 3 Lr+ 6
Astella 1995 ;1 0; 4 4 4 4 4 4 Lr3 8
Athlet 1996 3 0 4 3 4 0; 4 4 Lr26 2
Blava 1992 . 5 2-3 2-3 4 4 3 4 Lr+ 8
Boka 1995 3 4 4 4 4 4 4 4 - 7
Brea 1996 s 3 4 4 4 4 4 4 Lr3 5
Bruneta 1996 il : 4 4 3- 4 4 4 Lr3 5
Bruta 1994 3- 4 4 4 4 3 3 4 - 4
Danubia 1984 3 0 3 3 4 0 4 4 Lr26, Lr+ 5
Estica 1995 | s1 2 ;1 4 3 3- 3- Lr+ 8
Hana 1985 | : 4 4 4 4 4 4 Lr3 3
Ilona 1989 4 3 4 4 4 4 4 4 - 5
Ina 1995 3 4 4 4 4 4 4 4 - 4
Iris 1983 3 0 4 4 4 0 4 4 Lr26 3
Kositka 1981 i+ 3 i +3 4 3+; 4 3 4+; 3+, Lr+ 6
Livia 1991 3 0; 4 3 4 0; 3 3 Lr26, Lr+ 5
Mona 1994 A 0 4 4 4 0; 4 4 Lr3, Lr26 4
Regina 1982 3 3 4 4 4 3 4 4 - 4
Rexia 1994 3 0; 4 4 4 4 4 4 Lr3 ]
Ritmo 1996 3 31 3 4 3 ;1 4 3 Lr26 5
Samanta 1993 2| 7 4 4 4 4 4 4 Lr3 5
Samara 1995 3 H 3 4 4 4 4 3 Lr+ 5
Sida 1993 4 0 4 4 4 0; 4 4 Lr26 4
Simona 1991 4 3 4 4 4 4 4 4 - 5
Siria 1994 H 3 4 4 y :1 R ;1 Lr+ 8
Sofia 1990 -2 0; 4 4 4 4 4 Lr3, Lr26 3
Sparta 1988 ;1 0 4 4 4 s 4 4 Lr3, Lr26 2
Torysa 1992 - 23 4 4 4 4 4 4 Lr+ 7
Trane 1994 4 0 4 4 4 0; 4 4 Lr26 2
Vega 1992 5 ; 4 4 4 4 4 4 Lr3 3
Viginta 1984 0; 0; 4 4 4 4 4 4 Lr3 6
Vlada 1990 0; 0 g 0; 2 4 4 4 Lr+, Lr+ 8
Zdar* 1983 4 4 3 4 4 4 4 4 - 5
T. durum

Soldur 1989 $ 4 : $ s g 3 3 Lr+ -

* Bascd on data of this table and data published carlier (BArToS et al. 1994, 1996)

by Dr. M. Winzeler (personal communication) within the
framework of COST 817.
Obviously field resistance plays an important role in re-
ducing losses caused by leaf rust in the Czech Republic.
Combination of resistance effective both in the seedling and
adult plant stage with field resistance remains a promising
strategy of breeding for leaf rust resistance also for future.
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BARTOS P., HANUSOVA R., STUCHLIKOVA E. (1998): Vir itné v Ceské republice v roce 1996.

Pl. Protect. Sci., 34: 21-26.

V roce 1996 bylo uréeno 10 patotypti na souboru 15 téméf izogennich linii s geny Lr/, Lr2a, Lr2b, Lr2c, Lr3, Lr9, Lrll, Lrl5,
Lrl7, Lr19, Lr21, Lr23, Lr24, Lr26 a Lr28 z celkového poétu 89 izolatl. VSechny izolaty byly avirulentni na Lr9, Lrl9, Lr24
a Lr28. Nepocetna byla i virulence na Lr/, Lr2a a Lr2b. Kombinace virulenci odpovidaly rase 61SaBa* (véetné rasy 62SaBa)
- 61,8 %, rase 2SaBa — 16,9 %, 77SaBa— 7,8 %, 77 — 3,4 %, 61* (vietn& 62)—3,4 %, 14-3,4%, 12SaBa-2,2 % arase 1 - 1,1 %.
Izolaty rasy 14 mély v Ceské republice dfive nezjist&nou virulenci k odriidé Soldur. Krom& tém&f Jzogennich linii bylo k diferen-
ciaci patotypll uZito rovnéZ dvou souborll registrovanych odriid a na nich bylo diferencovino sedm patotypil na prvnim a pét
patotypil na druhém souboru. V testech s osmi riiznymi izolaty se testovaly registrované odriidy pSenice ozimé. Podle reakci se
posuzovala pfitomnost Lr genii rezistence. Odriidy Alka, Blava, Estica, KoSttka a Vlada byly odolné nejméné k jednomu pato-
typu rasy 61SaBa. Odriida Siria byla rezistentni k izolatim ras 77 a 77SaBa. V polnim pokusu inokulovaném smési izolatl byly
uvedené odridy odolné. Odolna byla rovnéZ odriida Boka, ktera nema geny rezistence, a odridy Astella a Rexia s neuéinnym
genem Lr3. Na rezistenci v polnich podminkach se tedy podilely jak specifické geny rezistence, tak polni rezistence. Kombinace
specifické a polni odolnosti se jevi jako perspektivni smér $lechténi na rezistenci do budoucna.

« Puccinia recondita f. sp. tritici; fyziologické rasy; patotypy; Lr geny; pSenice ozima; registrované odridy

Contact address:

Ing. Pavel Barto3, DrSc., Vyzkumny tstav rostlinné vyroby, 161 06 Praha 6-Ruzyné, Ceska republika, tel.:+ 420 2 360 851,
fax: + 420 2 360 952
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Genetika rezistence odrid pSenice ozimé Alka, Asta, Astella, Boka, Bruta,
Ina, Mona, Rexia, Samara a Siria k padli travnimu

Renata HANUSOVA, Pavel BARTOS

Research Institute of Crop Production — Division of Genetics and Plant Breeding, Prague-Ruzyné,
Czech Republic

Abstract

HANUSOVA R., BARTOS P. (1998): Genetics of powdery mildew resistance of winter wheat cultivars Alka, Asta,
Astella, Boka, Bruta, Ina, Mona, Rexia, Samara and Siria. P1. Protect. Sci., 34: 27-31.

In the years 1994 and 1995 the winter wheat cultivars Asta, Alka and Mona from the Plant Breeding Station Uhfetice, cultivars
Bruta and Boka from BraniSovice, cultivar Ina from Hrubgice, the cultivars Samara and Siria from Stupice, and the Slovak
- cultivars Astella and Rexia from the Plant Breeding Station Solary were registered in the Czech Republic. The genes for powdery
mildew resistance (Erysiphe graminis DC f. sp. tritici Marchal = Blumeria graminis (DC) Speer f. sp. tritici) in these cultivars
were studied by approximative and hybridologic analyses. Reactions to powdery mildew isolates were compared with reactions
of cultivars or lines possessing known resistance genes. Progenies of crosses with the studied cultivars were inoculated with
avirulent isolates and their reactions determined in F, and F, generations. These tests were done on segments of primary leaves
kept on benzimidazole-agar as described by LUTZ et al. (1992). In cultivars Asta and Samara the genes Pm2 and Pm6 were
identified. Cultivar Mona possesses gene Pm8 (rye-resistance). Cultivar Siria has the gene combination Pm4b, Pm5 and Pmé6,
and possesses in addition the dominant suppressor gene SuPm8. Cultivars Bruta, Rexia, Astella, Boka, Ina and Alka were suscep-
tible to all isolates used in the test in the seedling stage; however, most of them showed satisfactory resistance in the field. In
Germany, where Alka is grown under the name Moldau, an unidentified gene for powdery mildew resistance (u2) was described.

powdery mildew; winter wheat; resistance genes

Souhrn

HANUSOVA R., BARTOS P. (1998): Genetika rezistence odriid Alka, Asta, Astella, Boka, Bruta, Ina, Mona, Rexia, Sama-
ra a Siria k padli travnimu. Pl. Protect. Sci., 34: 27-31. 3

Byla studovéna odolnost k padli travnimu odriid pSenice ozimé registrovanych v letech 1994 a 1995. Geneticky zéklad rezistence
byl zjistovan na zakladé reakci k vybranym izolatim patogena, které byly srovnavany s reakcemi k odriidam a liniim se znamymi
geny rezistence. ZjiStovala se reakce kiiZenci studovanych odriid v generaci F| a F, po inokulaci avirulentnim izolatem ve fazi
prvniho listu a odolnost dospélych rostlin byla hodnocena v polnich pokusech. Odriidy Bruta, Rexia, Astella, Boka, Ina a Alka
byly nachylné ke viem izolatiim. Odriidy Asta a Samara maji geny Pm2 a Pm6 a odriidda Mona gen Pm8 (Zitna resistence). Odriida
Siria obsahuje kombinaci genlt Pm4b, Pm5 a Pm6 a dale byl v této odriidé zji§tén dal3i gen—inhibitor se specifickym G¢inkem ke
genu Pm8. V odriidé Alka byl v SRN popsan bliZze neuréeny faktor rezistence u2, aviak v naSich pokusech byla tato odrida
nachylné ke v§em pouZitym izolatim padli. Vétsina studovanych odriid mé pomémé dobrou rezistenci v dospélosti.

padli travni; penice ozimé; geny rezistence

V letech 1994 a 1995 bylo nové registrovano osm &es-
kych a dvé slovenské odrudy pSenice ozimé pro péstovani
v CR. Odriidy Asta, Alka a Mona pochézeji ze §lechtitel-
ské stanice Uhfetice, odriidy Bruta a Boka z Braniovic,
odrida Ina ze $lechtitelské stanice Hrubdice, odridy Sa-
mara a Siria ze Stupic a odridy Astella a Rexia ze Solar.

Tyto odridy byly pfedmétem na$eho studia z hlediska
rezistence k padli travnimu (Erysiphe graminis DC f. sp.
tritici Marchal = Blumeria graminis (DC) Speer f. sp.
tritici). Ziskané vysledky doplfiuji udaje o genetice re-
zistence &eskych a slovenskych odriid p3enice k padli
travnimu (HANUSOVA, BARTOS 1993a, b).
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MATERIAL A METODY

Osivo pouZité k fenotypové srovnavacim a genetickym
analyzdm pochézelo z UKZUZ Sedlec, infekéni materiél
ze sbirky izolatd padli travniho laboratofe genetiky re-
zistence VURV, nékteré izolaty byly ziskény z pracovis-
t& TU Mnichov, Freising-Weihenstephan, SRN. Rostliny
jsme predpéstovavali ve skleniku pfi teplot& 15-25 °C do
faze 1. listu. Pro infekci jsme pouzili metodu listovych
segmentl uloZenych na agaru s benzimidazolem (6 g/l
agaru, 35 mg/l benzimidazolu), které jsme inokulovali
poprasenim sporami patogena v inokula¢ni vézi. Plasti-
kové misky se segmenty jsme umistili v klimatizovaném
boxu pfi teploté 17 °C a intenzité osvétleni 15 pE/m%s.
Napadeni jsme hodnotili po 14 dnech infek¢nimi typy
0-4 (0 — bez napadeni, 4 — nachyIna reakce).

Odolnost odriid v dospélosti byla pfi pfirozené infekci
populaci patogena hodnocena po Sest let v polnich poku-
sech v Praze-Ruzyni stupnici UKZUZ (1-9, kde 9 zna&i
stav bez napadeni , 1 velmi silné napadeni hostitele).

VYSLEDKY A DISKUSE

Reakce vybranych diferenénich odriid se zndmymi geny
rezistence k osmi izol4tim padli travniho uvédi tab. 1.
Reakce ziskané po inokulaci studovanych odrid témito
izolaty umoziiuji usuzovat na pfitomnost gen rezistence
v odriidach (tab. 2). Hybridologické analyzy kfiZenci
studovanych odriid s jingmi odriidami tyto domn&nky po-
tvrzuji a v pfipadé€ odridy Siria ukazuji na pravdépodob-
nou pfitomnost daldiho genu, inhibujiciho expresi genu
Pmé8 (tab. 3). Z deseti odriid nové povolenych v letech
1994 a 1995 nebyly u Sesti odrid zjistény Z4dné major
geny rezistence. Odolnost dal$ich odrid fidi jeden nebo
vice gent rezistence.

Asta

Odrida Asta vznikla kfizenim odriid Achtyréanka
a Maris Marksman. Podle reakci k souboru izolatl lze

u ni pfedpokladat geny Pm2 a Pm6. V kiizeni Asta
x Hana _jsme po inokulaci izoldtem 353 avirulentnim ke
genu Pm2 ziskali v generaci F rezistentni reakci a v ge-
neraci F,odpovidal pomér rezistentnich rostlin k nichyl-
nym pfedpokladanému $tépeni 3 : 1 s pravdépodobnosti
P =0,5 az 0,2. To ukazuje na pfitomnost genu Pm2
v odriidé Asta. Po inokulaci téhoZ kiiZeni izoldtem 397
s avirulenci ke genu Pm6 jsme v generaci F, zjistili rov-
né&Z $té&pny pomér 3 : 1, potvrzujici pfitomnost genu Pm6
v odridéAsta.

Mona

QOdrida Mona pochézi z rodi¢ovské kombinace Iljicov-
ka x Lutescens 6508-74. Jeji odolnost k fadé¢ izolat pad-
li travniho je podle vysledkd aproximativnich analyz
podminéna genem Pm8. Tento gen je soucésti komplexu
tzv. Zitné rezistence, v némz se na ¢asti zitného chromo-
zomu pfeneseného do pSenice nachazeji geny odolnosti
ke rzi travni, p§eni¢né, plevové a padli travnimu. Odrady
pSenice s translokaci 1BL.1RS maji proto geny Sr31, Lr26,
Yr9 a Pm8. Ptitomnost Zitného segmentu v odridé Mona
dokazuje téZ odolnost k rasdm rzi travni, pSeni¢né a ple-
vové avirulentnim k uvedenym geniim a jeho plvod se
da vysvétlit pfenosem z rodicovské odridy Lutescens
6508-74. Pro genetické analyzy jsme odridu Mona kfiZi-
li s odriidami Sofia a Regina. V kombinaci Mona x Sofia
byly po inokulaci izolatem 53 (avirulentni k Pm8) viech-
ny rostliny v F, rezistentni a v F, nevy3tépila Zidn4 na-
chylné rostlina jako diikaz pfitomnost genu Pmé8 v obou
rodi¢ovskych odridach. V kiizeni Mona x Regina jsme
podle otekavani ziskali v F, §tépeni v poméru 3 rezis-
tentni : 13 ndchylnym, odpovidajici pfitomnosti genu Pmé8
v odriidé Mona a dominantniho genu-inhibitoru SuPmé8
v odridé Regina, ktery potlacuje projev genu Pm8 a kte-
ry byl popsén dfive (HANUSOVA et al. 1996).

Siria

Odrida Siria pochézi z k¥iZzeni Regina x (Arminda x Ma-
ris Marksman) a podle reakci k souboru izolatli ma geny

Tab. 1. Reakce diferenénich odriid se zndmymi geny rezistence k izolatiim padli travniho — Reactions of the differential cultivars
possessing known resistance genes to the powdery mildew isolates

Odriida/linie’ Geny Izolat®
rezistence? 2 53 112 203 334 353 380 397
Axminster Pmli R S S R R R R S
Ulka Pm2 S S S R S R S S
Zdar Pm4b,5 S S R S R S S S
. Regina Pm5 S S S S S S S S
Timgalen Pmé6 S S S S S S R/S R/S
Salzmiinder 14/44 Pm8 R R R R S S S R
Maris Huntsman Pm2,6 S S S R S R R R
Normandie Pml,2,9 R S S R R R R S

lcultivar/line; 2resistance genes; Jisolate
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Tab. 2. Reakce odriid pSenice 0zimé k izolatim padli travniho — Reactions of the winter wheat cultivars to the powdery mildew
isolates

Izol4t padli travniho®
Odrida’ Geny Pm? 2 53 112 203 334 353 380 397
Asta 2,6 4 34 3 0 3 0 0 1-2
Bruta - 3 3 34 3 4 4 34 4
Mona 8 0 0 0 0 4 34 34 0
Rexia - 3-4 4 34 4 4 4 4 3
Siria*** 4b,5%,6, 4 4 0 3-4 0 4 - 0
Alka u2* 4 34 3 3-4 3-4 4 3 3
Astella - 4 4 3 34 34 34 34 3
Boka - 4 4 34 4 4 3 3-4 3
Ina - 34 4 34 4 34 4 3-4 3
Samara 2,6 4 4 34 0 4 0 0,1-2 0,1

* AnonYM (1995)
**  ANONYM (1996)
*** hybridologicka analyza (tab. 3) prokazala také supresor SuPm8 - hybridological analysis (Table 3) proved also SuPm8

lcultivar; 2Pm genes; >powdery mildew isolate

Tab. 3. Reakce v F) a Stépeni reakci k padli v F, generaci kfizencl — Reactions in F; and segregation of powdery mildew
reactions in F, generations of the crosses

Poéet rostlin®

KfiZeni/generace' Izolat? R S Ocekavané §tépeni * X P
Asta x Hana F| 353 2 - 2 - - =

E; 353 124 35 159 3331 0,7568 0,5-0,2
F, 397 1 % 1 < o "
. 397 52 28 80 351 4,2667 0,05-0,01
Mona x Sofia F, 53 i - « 7 - - =
; 53 170 - 170 - - -
Mona x Regina F, 53 - 6 6 - = =
B, 53 29 139 168 3:13 0,2441 0,8-0,5
Siria x Zdar F, 112 204 - 204 - - =
Siria x Sparta F, 112 3 . 3 - - -

F; 112 110 - 110 - - -

F, 203 3 " 3 - - =
F, 203 87 28 115 51:13 1,1564 0,5-0,2
F, 53 3 - 3 - — -

F, 53 23 74 97 3713 1,5672 0,5-0,2
Samara x Hana F, 203 5 - 5 = - =

B, ° 203 144 45 189 351 0,1428 0,8-0,5
F, 397 5 - 5 - = -
E; 397 140 49 189 351 0,0864 0,8-0,5
Icross/g: ion; Zisolate; 3number of plants; 4expected segregation

Geny rezistence otcovskych rodi¢ovskych partneril v kfiZeni — Resistance genes of the male parental partners in the crosses

Hana - Sofia Pm2, Pm4b, Pm8 Zdar Pm4b, Pm5
Regina Pm5, SuPm8 Sparta Pm2, Pm4b, Pm8
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rezistence Pm4b a Pm6. Pfitomnosti genu Pm4b odpovi-
d4 jednotna rezistentni reakce v F, generaci kfizeni Siria
x Zdar po inokulaci izoldtem 112, ktery je k tomuto genu
avirulentni. Absence nachylnych rostlin dokazuje shod-
né geny rezistence Pm4b v obou komponentech kfiZeni.
Stejné& reagovala i F| a F, kiiZeni Siria x Sparta, kdy
rovnéz nevystépila zddné nachylné rostlina.

Statisticky nepriikazné vysledky jsme ziskali testova-
nim k¥iZenct s odriidou Siria izolaty avirulentnimi ke genu
Pm6. Pomér byl rezistentnich rostlin k ndchylnym posu-
nut vyrazné k nachylnosti, nebo se ziskané reakce daly
obtiZné rozlidit. Jak uvadéji néktefi autofi (napi. FELSEN-
STEIN 1991), byva projev genu Pmé ve féazi 1. listu slaby
a rezistence fizena timto genem se vétSinou plné projevi
az v pozd&jsich fazich vyvoje rostliny. Dobra exprese
genu Pmé6 v jinych kiiZenich (Asta, Samara) mizZe byt
vysledkem vlivu genotypu izolatu patogena, genotypu
rostlin hostitele a vn&j$ich podminek (teplo, svétlo) na
projev genu Pmé6.

Odrtida Siria ma podle tidajii z Danska (ANONYM 1995)
rovn&Z gen Pm5, viiéi némuz jsou viechny naSe izolaty
v kli¢ni fazi virulentni, a proto neumozZiiuji gen PmJ5 ve
studovanych odriudéch determinovat. Problémy s jeho
identifikaci jsou podminé&ny stejné jako u genu Pm6 jeho
slabou expresi v ranych fazich vyvoje rostliny (FELSEN-
STEIN 1991). Jedna se o recesivni gen, pfekonany v sou-
¢asné dobé virulentnimi rasami do té miry, Ze je bez
praktického vyznamu. s

Kromé uvedenych geni, které 1ze identifikovat jiz podle
reakci k vybranym izolatiim, byl hybridologickou analy-
zou zjitén v odriidé Siria gen—inhibitor se specifickym
u¢inkem ke genu Pm8 (SuPm8). ProtoZe odrida Siria
sama neobsahuje zZitny segment 1R a tudiZ ani gen Pm8,
bylo mozné projev inhibitoru zjistit pouze z reakci kfi-
Zenc odridy Siria s odriidou se Zitnou rezistenci. V kom-
binaci Siria x Sparta jsme po inokulaci izoldtem 203
(avirulentni k Pm2 a Pm8) v generaci F ziskali odolnou

reakci podminénou genem Pm2 v odridé Sparta, zatim-
co generace F, tépila v poméru 87R : 28S. Toto Stépeni
odpovidé s pravdépodobnosti 0,5-0,2 teoretickému $tép-
nému poméru 51R : 13S pro dva geny rezistence a jeden
inhibitor, tj. Pm2, Pm8 a SuPm8. Po inokulaci izolatem
53, avirulentnim ke genu Pm8, byla generace F, nachyl-
n4, generace F, tépila v poméru 3 : 13 s pravdépodob-
nosti P=0,5-0,2 coz rovnéz podporuje hypotézu o genu
SuPm8 v odriidé Siria. Jeho pfitomnost lze vysvétlit pre-
nosem z rodicovské odriidy Regina. Pro dikaz identity
inhibitorll v obou odriidach je zapotiebi dalSich testi.

Samara

Odrida Samara je kiizencem odridy Regina a linie
CWW-WN-156. Reakce v F, a 5tépeni 3R : 1S v F, ge-
neraci kiizenci Samara x Hana po inokulaci izolatem
203 avirulentnim ke genu Pm2 potvrzuje piitomnost genu
Pm2 v odridé Samara. Také v piipad€ genu Pm6 byla po
inokulaci izoldtem 397 avirulentnim k tomuto genu zjis-
t&na shoda s teoretickym $tépnym pomérem 3R : 18, kte-
ra podporuje pfedpoklad genu Pm6 v odridé Samara.

Pfi pohledu na genetické zaloZeni rezistence studova-
nych odrid Ize konstatovat, Ze spektrum genti rezistence
v nové povolenych odriidéch se vyrazné nezménilo. Za-
stoupeny jsou stile geny Pm2, Pm4b a Pm6 v riznych
kombinacich, které zarucuji v polnich podminkach stredni
rezistenci k padli. Poklesl podil genu Pm8, zastoupeného
pouze odriidou Mona, a to pravdépodobné vzhledem
k vazbg tohoto typu rezistence s nizsi pekaiskou kvali-
tou. V odriidé Alka, povolené v SRN pod jménem Mol-
dau, byl podle némeckych autori zjiitén bliZze neurCeny
faktor rezistence doasné oznaceny u2 (ANONYM 1996).
V nadich pokusech nebyl zji§tén Zadny gen rezistence
k padli v uvedené odridé. To miize byt zpisobeno jed-
nak pouzitymi izolaty patogena, jednak osivem odridy
Alka, které nebylo ani z hlediska rezistence ke rzi pSenic-
né homogenni (BARTOS et al. 1996). Pfevazna vétsina

Tab. 4. Piivod studovanych odrid a jejich odolnost v dospélosti — Pedigree of the studied cultivars and their resistance at the adult

stage

Odriida’ Rok povoleni? Pivod® Napadeni v dospélosti*
Asta (UH 139) 1994 Achtyréanka x Maris Marksman 6,4
Bruta (BR 1522) 1994 BR693 x Mara 58
Mona (UH Mi 61-a) 1994 Tljigovka x Lut.6508-74 54
Rexia (SO 7953) 1994 S0-5086 x Viginta 6,6
Siria (ST 265) 1994 (Arminda x Maris Marksman) x Regina 6,3
Alka (UH 540) 1995 Hana x Mercia 6,2
Astella (SO 8561) 1995 Viginta x SO-80-2208 6,2
Boka (BR 614/9) 1995 Viginta x Selekta 59
Ina (HE 3031) 1995 (Hana x UH 7) x Regina 44
Samara (ST 258) 1995 Regina x CWW-WN-156 6,1

lcultivar; 2year of registration; 3pedigree; %infection rate in the field (1 = very high, 9 = no infection)
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studovanych odrid byla v dospélosti stiedné rezistentni
az rezistentni k pfirozené populaci padli travniho (tab. 4)
a to i odrudy, u nichZ nebyl zji§t&n Z4dny major gen re-
zistence, jako jsou odridy Rexia a Astella. Je ziejmé, Ze
jejich rezistenci podmifiuji geny G¢inné v dospélosti, kte-
ré nelze detekovat v kli¢ni fazi. VyuZivéani tohoto typu
rezistence spolu s vyhledavanim novych zdroji rezisten-
ce pfedstavuje v sou¢asné dobé perspektivu pro genetic-
ky zalozenou ochranu p3enice proti padli travnimu.
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Kniha zachycuje aktuélni stav poznatkl v prvni poloviné 90. let na Giseku vyzkumu biotechnologi, resp. genetické-
ho inZenyrstvi v ochrané zemédélskych plodin proti Zivo¢isnym Skiidcim a chorobam. Jedna se o soubor 23 prispév-
ki riznych autord, které byly prezentovany na konferenci v Bellagiu v Italii v fijnu 1993. Kniha vznikla za podpory
Svétové banky a Rokefellerovy nadace. Tyto instituce, které podporuji projekty, jejichz cilem je zvySovéni produkce
potravin v rozvojovych zemich, jsou dnes pfed obtiznym rozhodovanim. Pfinese podpora projekti genetického inze-
nyrstvi v ochrané zemédélskych plodin odpovidajici efekt, anebo povede k naruseni stavajiciho progresivniho vyvoje
»ekologickych* systémi integrované ochrany?

V prvni ¢asti knihy jsou popsany principy integrované ochrany rostlin a je uveden piehled o soucasnych smérech
vyzkumu a mozném uplatnéni biotechnologii pfi fizeni ochrany proti skiidciim a chorobam. Z produktii genetického
inZenyrstvi je nejvétsi pozornost autorti nékolika kapitol zaméfena na transgenni rostliny s genem toxinu z Bacillus
thuringiensis. Sou¢asné transgenni ,,insekticidni* rostliny jsou pro systémy integrované ochrany rostlin malo vhodné,
jsou vsak neocenitelné jako modely pro vyvoj slozitéjsich systémi obranyschopnosti rostlin proti hmyzu.

Na piikladech autofi ukazuji, jak mizZe genetické inZenyrstvi pfispét k vyvoji novych biopreparati napf. na bézi
entomopatogennich vir, bakterii a hub. Molekulérni techniky tak umoZiuji zvysit kvalitu produktd, snizit naklady,
zvysit produkci, prejit k lepsi formulaci preparétu a k lepS§imu skladovéni pfirodnich bioagens. Molekularni techniky
umoziiuji konstruovat transgenni bioagens — entomopatogenni viry nebo bakterie — s v&t3i efektivnosti a $ir§im spek-
trem u¢inku na $kidce. V &asti o transgennich &lenovcich jsou uvedeny poznatky ze zadkladniho vyzkumu.
O transgennich rostlinach rezistentnich k herbicidiim, které jsou dnes nejcastéji pfedmétem komercializace, nejsou
v knize uvedeny podrobnéjsi informace.

Inspirujici pro zeméd&lstvi jsou kapitoly pojednavajici o systémech integrované ochrany rostlin s maximélnim
vyuzitim biologickych prostiedki ochrany v tropickych a subtropickych zemich. V soucasné dobé jsou prvni zavadé-
né geneticky modifikované organismy, které pfevazné produkuji nadnarodni pesticidni monopoly, uréeny pro inten-
zivni zemé&délské technologie. Jedn4 se v podstaté o biologickou nédhradu syntetickych pesticidi. Tyto produkty
umoziiuji diverzifikovat zplisoby ochrany pfed $kidci a chorobami a jsou vyuzitelné zejména v tzv. ,technologic-
kych* systémech integrované ochrany rostlin. Naproti tomu v ,,ekologickych* systémech integrované ochrany rostlin
prevazujicich v rozvojovych zemich nejsou v soudasné dobé& vytvofeny podminky pro $ir§i uplatnéni téchto produktd
biotechnologii. Tato dichotomie jak v mysleni, tak v aplikacich se promitd do jednotlivych &asti knihy. Obhajci
ekologické koncepce integrované ochrany rostlin upozorfiuji na potencialni rizika vyuZivéani geneticky modifikova-
nych organismi. Naproti tomu propagétofi vyuzivani geneticky modifikovanych organismt zdtraziiuji pfinosy, jako
je zvyseni efektivnosti produkce a sniZeni spotfeby syntetickych pesticidi.

V né&kolika kapitolach jsou déle uvedeny piiklady vyuziti biotechnologii pro $lecht&ni na rezistenci viici skodlivym
organismim s podrobnéj§im piikladem o vyuziti molekuldrnich markerd. V samostatné kapitole jsou velmi piehledn&
vysvétleny mechanismy odolnosti transgennich rostlin vii&i virim a moZnosti jejich vyuziti v praktické ochrang. Rada
dal§ich kapitol shrnuje poznatky sou¢asné védy a formuluje teoretické vychodiska, naptiklad jak sniZit adaptaci skid-
cti k transgennim rostlindm rezistentnim k hmyzu, jaké moznosti maji metody molekularni diagnostiky skodlivych
organismi, jaké jsou moznosti omezovat virové choroby rostlin i &lovéka regulaci populaci hmyzich vektori.

Jednotlivé kapitoly jsou po strance obsahové i formélni nevyvaZené. N&které maji vysokou pedagogickou hodnotu,
jiné podévaji pfehled informaci z védecké literatury nebo z praktické ochrany, nebo jsou pouze osobnim nizorem
autorti. Kniha pfispiva k odstrafiovani komunika¢nich a informaénich bariér mezi védci riznych obori a zemé&délci.
VétSina autorti vychazi z presvédéeni, Ze genetické inZenyrstvi a transgenni organismy maji obrovsky potencial pfi-
spét k progresivnimu vyvoji systémt ochrany kuturnich rostlin pfed $kiidci a chorobami a stanou se zékladem inovaci
péstebnich technologii v pfiStim stoleti.

Frantisek Kocourek, Praha.
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Posouzeni metod studia populaci padli travniho pri zji§t'ovani stava
populace Erysiphe graminis f. sp. hordei v roce 1997"

Antonin DREISEITL

sy vy

Agricultural Research Institute KroméFiz, Ltd., KroméFiz, Czech Republic

Abstract

DREISEITL A (1998): Comparison of methods to study powdery mildew and monitor the population of Erysiphe graminis
f. sp. hordei in 1997. Pl, Protect. Sci., 34: 33-38.

Virulence frequency and complexity were analyzed by different methods, and the data are presented. Results of the regional
(Moravian) population are similar to earlier studies. Seven (Va3, Va6, Va7, Va9, Val2, VLa, Var) of 11 virulences were until now
the most frequent. By contrast, virulences Val and Val3 decreased steadily in frequency. The frequency of virulences Vk and Vg
is approximately on the level of preceding years. Virulence Vra was determined for the first time. Virulence complexity is still
rising. The mean of values obtained by comparable methods can be considered representative for a local population. There were
no significant differences in observed parameters when compared with the regional population. Differences between areas in the
frequency of virulences Val, Val3, Va7 and Va9 may be explained by differences in the proportions of cultivars grown with
specific resistances. Local populations showed association of virulences Var-Va3 and dissociation of virulences Va/-Var and
Va3-Val3. Different methods are discussed.

Barley; powdery mildew; Erysiphe graminis f. sp. hordei; Blumeria graminis f. sp. hordei; population; methods of investiga-
tion; frequency of virulences; association (dissociation) of virulences; virulence complexity.

Souhrn

DREISEITL A. (1998): Posouzeni metod studia populaci padli travnfho p¥i zji¥t'ovanf stavu populace Erysiphe graminis
f. sp. hordei v roce 1997. Plant Protect. Sci., 34: 33-38.

Vysledky zjiStovéani Eetnosti a komplexnosti virulenci riznymi metodami jsou uvedeny v tab. 1. Vysledky oblastni (moravské)
populace navazuji na pfedchozi prace. Z jedenacti virulenci byly u sedmi (Va3, Va6, Va7, Va9, Val2, VLa, Vat) zjistény dosud
nejvy3si hodnoty Eetnosti. Naopak u virulenci Val a Val3 byl zji$tén trvajici pokles jejich &etnosti. Cetnost virulenci Vk a Vg
zlstava priblizné na trovni pfedchozich let. Virulence Pra byla sledovana poprvé. Trva vzestup komplexnosti virulenci. Primér
hodnot ziskanych srovnatelnymi metodami 1ze povaZovat za reprezentativni pro lokélni populaci. Ta se sledovanymi parametry
vyznamné nelifila od populace oblastni. Rozdily v &etnosti virulenci Val, Val3, Va7 a Va9 snad mohou byt objasnény ptedpo-
kladanymi rozdily v koncentraci péstebnich ploch odrid s pfislusnymi odolnostmi. U lokalni populace byla zjidt&na asociace
virulenci Vat-Va3 a disociace virulenci Val-Vat a Va3-Val3. Je diskutovano pouZiti rozdilngch metod.

je¢men; padli travni; Erysiphe graminis f. sp. hordei; Blumeria graminis f. sp. hordei; populace; metody studia; &etnost virulenci;
spojeni virulenci; komplexnost virulenci

Péstovéni odolnych odriid by mélo pfedstavovat zaklad-  FISCHBECK 1987, 1993; KINTZIOS, FISCHBECK 1996;
ni alternativu omezovani $kodlivosti padli travniho na  DREISEITL, BOCKELMAN 1998).
obilninich. To plati zvl4$té u je¢mene, kde je padli nej- Odolné odridy zpétné ovliviiuji slozeni populace.
Castéjsi chorobou (DREISEITL, JURECKA 1996, 1997), Adaptace patogena je pfi¢inou piekonani odolnosti. Ke
a u néhoz je zndm dostatek G&innych odolnosti (JAHOOR,  studiu populaci vedou praktické divody (vybér efektiv-

* Préace byla finanéné podporovana Grantovou agenturou Ceské republiky (grant &islo 522/96/1075).
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nich odolnosti pro §lechténi novych odrid, sledovani
vyskytu virulenci k pfislu$nym odolnostem, zjistovéani
moznosti vyuziti ,,zbytkové“ odolnosti). Pfinos studia po-
pulaci viak tkvi i ve zvySovani miry pochopeni adaptac-
nich procesi, které v populaci probihaji.
Cilem prace bylo ziskat zakladni (idaje o populaci pad-
* li travniho na jeémeni [Erysiphe (Blumeria) graminis f.
sp. hordei] v roce 1997 paralelné nékolika metodami
a praci doplnit o struény piehled dalich metod. Jejich
znalost umoziiuje (na zakladé stanovenych cild, tech-
nického vybaveni a ¢asovych moznosti) vybrat metodu,
ktera v danych podminkach nejlépe vyhovuje studiu kon-
krétni populace.

MATERIAL A METODY

Aktivni odchyt konidii z ovzdusi fytopatologickym
pFistrojem

Mobilni verze lapace spor (metoda 1.1.1): Lapaé spor
(SCHWARZBACH 1979), opatieny Venturiho tryskou, byl
upevnén na stfesni nosi¢ automobilu. Na dno sedimen-
taéni véZe lapace byla umisténa Petriho miska o priméru
120 mm. V ni byly na vodnim agaru (6 g agaru/l destilo-
vané vody, 30 ppm benzimidazolu) vylozeny odstfizené,
dobfe vyvinuté primarni listy nachylné standardni odri-
dy Pallas. Pfi pohybu vozidla (nejlépe rychlosti
alespofi 100 kmv/h) jsou z nasédvaného vzduchu v lapagi
oddélovény veskeré pevné latky véetné konidii padli trav-
niho, které sedimentuji na listy. Miska byla po absolvo-
vani cca 100 km vyménéna. Timto zpisobem byl
31. 5. ziskdn nédhodny vzorek konidii z izemi Moravy.
Reprezentativnost vzorku je zajiténa délkou a vybérem
tras, které ve sledovaném roce &inily cca 400 km. Po de-
setidenni inkubaci pfi teplot& 22 + 2 °C byly konidie kaz-
dé jednotlivé kupky nasaty varipipetou (1 ml) nastavenou
na obsah 0,4 ml do vyménitelné §pi¢ky. Po odnéti pitky
byly konidie pomoci injekéni stfikadky o obsahu 10 ml
vyfouknuty do mikrovéZe, na jejimZ dné byla umisténa
kazeta s vodnim agarem a vylozenymi 25 mm dlouhymi
listovymi segmenty 12 diferencia&nich linii (KGLSTER et
al. 1986) uvedenych v tab. 1. Po sedmidenni inkubaci pfi

. teploté 22 + 2 °C byla zjidt'ovana virulence izol4td hod-
nocenim infekéniho typu (fenotypu) kazdého segmentu
podle stupnice (TORP et al. 1978). Tato metoda je vhod-
né zvlasté pro studium populaci na velkych Gzemnich
celcich (staty, kontinenty) (DREISEITL 1997; LIMPERT et
al. 1991).

Staciondrni verze lapace spor (metoda 1.1.2): Cely po-
stup je identicky jako u pfedchozi metody. Venturiho trys-
ka mobilni verze byla nahrazena upravenym vysavatem.
Pouziti stacionarniho lapage je zv143t& vhodné pfi nizsi
hustot& konidif v ovzdusi. Takto ziskany vzorek je opét
ndhodny. Jeho reprezentativnost lze zajistit umist&énim
pfistroje ve vét§i vzdalenosti od nejbliz§ich honti
s pfisludnou hostitelskou plodinou a odchytem pfi riz-
ném sméru vétru ( DREISEITL, SCHWARZBACH 1994).
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Pasivni zachyceni konidii z ovzdusi rostlinami
lapacich odrid

Expozice rostlin nachylné standardy a nasledna inoku-
lace (metoda 1.2.1): Do kvétinaéu bylo vyseto po cca
20 zrech nachylné standardni odridy Pallas. Rostliny
byly péstovany v bezinfekénim sklenikovém prostiedi pfi
teploté 24 + 6 °C. Za deset dnii (11. 6. — primarni list plné
rozvinut, objevuje se druhy list) byly kvétinace s rostli-
nami umistény na pole. Po 4 h (expozi¢ni doba) byly pie-
neseny zpét do skleniku. P&t dnii po expozici byly z listi
s ojedinélymi mladymi kupkami odstfiZzeny segmenty o dél-
ce 20-30 mm. Ty byly vyloZeny na Petriho misky s vod-
nim agarem. Po &tyfech dnech byly kupky pouzity k ino-
kulaci souboru listovych segment diferenciacnich odrud.
Dalsi postup je obdobny jako u metody 1.1.1.

Reprezentativnost vzorku je stejna jako pfi pouZiti sta-
cionérni varianty lapa¢e spor. Pfi umisténi exponovanych
rostlin do pole je ziskany vzorek ovlivnén hostitelskymi
odriidami péstovanymi na nejblizsich honech a na honech
umisténych v protisméru pievladajicich vétria. K vyho-
dam této metody patfi jeji nendroénost a hlavn& skuteg-
nost, Ze listové segmenty s kupkami jsou odstrizeny kratsi
dobu a vydrzi v dobrém stavu az do odbéru konidii. To se
pozitivné odraZi na dosaZené hustot® inokula a na jeho
vitalité. Izolaty v§ak mohou byt kontaminovany konidi-
emi z mladych dcefinych kupek. Proto tato metoda neni
vhodn4, pokud je cilem préce uchovéni vybranych pa-
totypu.

Expozice rostlin diferenciacnich linii a nasledna ino-
kulace (metoda 1.2.2): Tato metoda byla v roce 1997
uplatnéna dvakrét. Prvni soubor (1.2.2a), ktery byl expo-
novén 11. 6., obsahoval linie P10, P11 a P20 s geny odol-
nosti k padli travnimuMlal2, Mlal 3 a Mlat. Druhy soubor
(1.2.2b), exponovany 11. 7., obsahoval odriidu Akcent
(Mla7, MiLa) a linie P01, P02 a PO8B (Mlal, Mla3
a Mla9). Postup, prednosti a omezeni jsou podobné jako
u metody 1.2.1. Metoda je vhodna zvI43t& k zjistovani
asociaci (disociacf) virulenci (srovnani vyskytu kombi-
naci vybranych virulenci mezi skupinami izolath ziska-
nych z odrid obsahujicich odli¥né geny odolnosti).

Expozice rostlin diferenciacnich linii a porovnani po-
Ctu vytvorenych kupek (metoda 1.2.3): Byly vysety tii
soubory vybranych blizce izogennich linii vytvotenych
na bazi odriidy Pallas (K@LSTER et al. 1986). V kazdém
souboru byl obsaZen jeden kvétina¢ s 20-30 rostlinami
od pfislusné diferenciacni linie. Za deset dnl od vyseti
byly kvétinate s vypéstovanymi rostlinami umistény na
tfi rlizné body pokusného pole s odriidovymi pokusy je¢-
mene jarniho. Po 4 h byly pfeneseny zpé&t do skleniku. Po
6 dnech byly pocitany kupky padli travniho na obou stra-
nach primarnich listd, Prim&rny po&et kupek na listu kaz-
dé diferenciaéni odridy byl porovnavan s primérnym
po¢tem kupek na listu nachylné standardni odridy
Pallas (= 100%). Touto metodou lze ziskat jen omezené
mnoZstvi informaci (frekvence virulenci a jejich soudet
— komplexnost virulenci).
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Metodou lze zachytit napf. stav a zmény ve sloZeni lo-
kalni populace (DREISEITL 1991). Vysledky jsou jedno-
duse a rychle dosaZitelné, reprodukovatelné pro danou
lokalitu. Podminkou je stejna velikost listd viech dife-
renciaénich odrid. Proto je vhodné pouzit blizce izogen-
ni linie. Poget vytvofenych kupek na listech linii mbze
znacné kolisat v zévislosti na mikroepidemiologické si-
tuaci pfislu§nych expoziénich bodl. Ze srovnéani s dfi-
v€jSim pouzitim této metody (DREISEITL 1991) se jevi
jako vhodnéjsi vyset vétsi pocet soubori (kolem 10) pfi
mensim poétu listll v kazdém kvétinaéi (8-10). Je vhod-
né dosdhnout pfiblizné stejné vahy kazdého souboru i za
cenu, Ze soubory s pfili§ velkym a naopak s pfili§ malym
poé&tem kupek budou vylouéeny s hodnoceni. Pro ziskani
obrazu o stavu populace v $ir§im okoli je vhodné umistit
soubory linii do vétsi vzdéalenosti od nejbliz§ich hond
s pfisludnou hostitelskou plodinou. Pak je vhodné prodlou-
Zit expoziéni dobu minimalné na 24 h (rostliny zastinit
a ochranit pted bylozravci).

Expozice rostlin odolnych odrid (metoda 1.2.4): Me-
toda si klade za cil provéfit &i sledovat plnou uéinnost
obsazenych odolnosti, piipadné zachytit vzacné se vy-
skytujici virulentni patotypy. Ty pak mohou byt dale stu-
dovany nékterou z uvedenych metod.

Odbir listovych segmentu pistovanych odrud
s jednotlivymi kupkami padli travniho

PFimé pouziti kupek k inokulaci (metoda 2.1): Z rostlin
13 vybranych odriid jeémene jarniho p&stovanych v poli
byly 6. 6. (metani) odstfiZeny cca 20 mm dlouhé listové
segmenty s jednotlivymi mladymi kupkami padli. Seg-
menty byly umistény do kazet s vodnim agarem. Po tfech
dnech byly konidie jednotlivych kupek pouZity k ino-
kulaci souboru listovych segmentl diferenciagnich linii
vylozenych na agaru (viz metoda 1.1.1). Cést takto zis-
kanych (zvlasté starSich) kupek jiZ nesporuluje. Také
mnozstvi vyhodnotitelnych izolaci po inokulaci je nizsi
(v dtsledku nizsi produkce konidii na listech star3ich rost-
lin a'z toho vyplyvajici nasledné niz3i inokulaéni hu-
stoty). Vyhodou metody je rychlé ziskani vysledka
1v podminkéch se slabym vyskytem padli travniho (DREI-
SEITL, STEFFENSON 1998).

Pouziti kupek k inokulaci po jejich pfemnozeni (meto-
da 2.2): Odbér kupek je stejny jako u metody 2.1. Pro
inkubaci staci jeden den. Konidie jsou z kupek na odstfi-
zenych segmentech setfdsany pomoci pinzety (je tfeba
kontrolovat, zda na opaéné strané listového segmentu neni
pfitomna jina kupka padli) nebo pfenaseny jemnym ste-
rilnim $tétcem na Eerstvé listové segmenty (2 az 4) pfe-
dem vyloZené v miskéch s vodnim agarem. Je vhodné
pouZit segmenty alespofi dvou riiznych néchylnych od-
rid. Zpravidla po 10 dnech inkubace 1ze takto namnoze-
né izolaty pouZit k inokulaci jednoho, ale diky dostatku
inokula ¢ast&ji dvou az tfi souborii segmentt testovacich
linii. Lze tak dosahnout vy33i pfesnosti vysledki elimi-
naci chyb v disledku pfimési v osivu diferenciaénich li-

nii a vyuZit izolaty s ojedin€lymi mrtvymi segmenty. Ty
by jinak nemohly byt zafazeny do vyhodnoceni v diisled-
ku neuplné informace o virulenci k celému souboru dife-
renciétort. Tato metoda je vhodna napf. ke studiu pfirodni
populace padli travniho na divokych rostlinich na nichz
se &asto vyskytuji mensi kupky konidii.

Nasledna inokulace (modifikace X): Obdobny postup
jaky je uveden v zavéru metody 2.2 lze uplatnit u viech
popsanych metod (s vyjimkou metody 1.2.3) jako nésled-
nou (druhou) inokulaci po vyhodnoceni prvniho souboru
inokulovanych listovych segmentt diferenciacnich linii.
To umoziiuje ziskat z kazdé izolace vét$i objem informa-
ci. Takovy postup byl v roce 1997 uplatnén u metody
1.1.1. Kupky padli pochézejici z konidii odchycenych na
uzemi Moravy byly nejdiive pouZity k inokulaci dohod-
nutého evropského sortimentu diferencia¢nich linii (LIM-
PERT, DREISEITL 1996). Konidie z napadenych segmenti
kazdé izolace byly nasledn& pomoci pinzety setfepany na
¢tverec Eerného papiru o strané cca 20 mm (lze na ném
snadno vizualné posoudit jejich mnozstvi). Pak byly ko-
nidie vyfouknuty do otvoru v horni ¢ésti sedimenta¢ni
véZe, na jejimz dné byla umisténa kazeta se tfemi soubo-
ry (tfi ,,opakovéni“) vybranych 12 nérodnich diferenci-
a¢nich odrid. Od kazdé izolace jsme timto zplisobem
ziskali informaci o jeji virulenci celkem k 24 odridam.
K druhé inokulaci mohly byt vyuZity i n&které z izolatu,
které nebylo moZzno z riiznych diivodii vyhodnotit po prvni
inokulaci. Inokulace druhého souboru diferenciaénich od-
rid (v tab. 1 ozna&en 1.1.1X) sledovala cile presahujici
ramec této prace. Mezi pouzitymi odridami byly i odri-
dy s geny Mla6 a Mlat. Proto jsou pfisluiné hodnoty uve-
deny v tab. 1.

VYSLEDKY

Vysledky zjistovani Eetnosti virulenci a jejich komplex-
nosti rliznymi metodami jsou uvedeny v tab. 1. Udaje zis-
kané metodou 1.1.1 charakterizuji oblastni (moravskou)
populaci padli travniho.

Vysledky dosazené ostatnimi metodami uvedenymi
v tab. 1 se vztahuji k lokalni (kromé&FiZské) populaci.
Aritmeticky primé&r hodnot ziskanych srovnatelnymi me-
todami 1ze povaZovat za reprezentativni pro lokalni po-
pulaci. Ta se sledovanymi parametry vyznamné nelisila
od populace oblastni. U lokélni populace byly zjistény
vy3$3i kladné rozdily v Cetnosti virulenci Val a Val3
a zéporné rozdily v etnosti virulenci Va7 a Va9. Kom-
plexnost virulenci byla v obou populacich vysoka, témé&f
identicka.

Do priiméru lokélni populace byly zahrnuty &tyfi sou-
bory vysledki, které byly ziskany tfemi riiznymi meto-
dami. Mezi vysledky ziskanymi metodou 1.2.1 se vyskytly
dvé odchylky, lisici se od prim&mych hodnot o vice jak
10 % zékladu (Va3 a Va9). Také u souboru idajii 1.2.2a se
vyskytly dvé (Val a Vg) a u souboru 1.2.2b &tyfi takové
odchylky (Val, Va9, Val3 a Vat). Mezi vysledky ziska-
nymi metodou 2.1 se vyskytla odchylka u virulence Vat.
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Tab. 1. Vysledky studia populace padli travniho na jeémeni riiznymi metodami v roce 1997 — Results of the study of the powdery

mildew population on barley using different methods in 1997

Cetnost virulenci k prislusnym M/ geniim odolnosti?

al a3 a6 a7 a9 al2 al3  k La at g ra
Metoda' n P01 P02 P03 P0O4B P08B PI0 FX1 P17 P23 P20 P21 Pl4 KV
1.1.1 101 42 19 84 100 69 77 51 74 89 62 96 91 8,54
L.L1.1LX 111 - - 88 - - - - - - 63 - -
1.2.1 105 54 15 82 87 64 70 69 67 80 65 92 100 845
1.2.2a 103 60 22 84 86 60 78 61 69 82 61 79 97 . 839
P10 29 66 17 90 83 59 - 66 79 86 69 76 93
P11 41 80 15 80 90 56 73 - 71 68 56 80 98
P20 33 30 36 85 85 67 85 58 58 94 - 79 100
1.2.2b 183 45 19 79 97 50 76 56 72 91 55 96 98 834
Akcent 60 42 23 82 - 52 73 55 70 - 72 93 97
POI 49 - 10 80 94 45 80 55 76 88 39 98 98
P02 40 50 - 75 98 55 75 45 65 98 75 98 100
P08B 34 44 24 76 100 - 76 71 76 88 26 97 100
2.1 131 51 22 78 94 54 79 64 79 90 77 95 94 8,77
X 522 53 20 81 91 57 76 63 72 86 65 91 97 849
123 - 49 20 83 72 36 39 57 75 70 64 71 9 132

a = potet izolatl — number of isolates

X = aritmeticky priimér hodnot &etnosti a komplexnosti virulenci — arithmetic mean of virulence frequency and complexity values

KV = komplexnost virulenci — virulence complexity
Imethod; 2fr ive Ml

'y of virul to resp genes

Lokalni populace byla studovana i metodou 1.2.3. Na
exponovanych rostlinach diferenciaénich odrad bylo zjis-
téno celkem 7 910 kupek. P&t z dvanécti Setnosti virulen-
ci(Va7, Va9, Val2, VLa a Vg) se vyrazné lisilo od priméru
vysledk zjisténych pfedchozimi metodami. Byla zjisté-
na i rozdilna hodnota komplexnosti virulenci (o 1,20 niz-
§i).

Udaje ziskané v rémci souboru 1.2.2a by mohly vést
k zavéru, Ze virulence Val je ve sledované populaci spo-
jenas virulenci Val3. Vysledky souboru 1.2.2b naznadu-
ji disociaci mezi virulencemi Va9—Vat a asociaci virulenci
Va9-Val3. Tyto zavislostui viak nebyly potvrzeny vy-
sledky druhého sledovaného souboru. Zjisténa byla diso-
ciace virulenci Val-Vat a Va3—Val3 a asociace virulenci
Vat-Va3. Tii posledné uvedené zévislosti virulenci v lo-
* kélni populaci byly zjistény u obou soubort. U izolati
odebranych z odriidy Akcent a linie P10 nebylo zjisténo
ovlivnéni ¢etnosti sledovanych virulenci.

DISKUSE

Vysledky ziskané metodou 1.1.1 navazuji na pfedcho-
zi prace (DREISEITL 1997; DREISEITL, STEFFENSON
1998). Z jedenacti virulenci sledovanych od roku 1993
byly u sedmi z nich (Va3, Va6, Va7, Va9, Val2, Vla,
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Vat) zjistény dosud nejvys8i hodnoty &etnosti. Nejvyraz-
né&jsi narist byl zaznamenan u virulence Vat a to ve srov-
néni s rokem 1995 o0 21 %. Naopak u virulenci Val a Val3
byl, v souladu s piedchozimi lety, zji§tén trvajici pokles
jejich Getnosti. Cetnost virulenci Vk a Vg ziistava piibliz-
né na Grovni pfedchozich let. Virulence Vra byla sledo-
véna poprvé. Trva postupny vzestup komplexnosti
virulenci. Pfi sledovani identickych 11 gent virulence
(bez genu Mira) byla v roce 1993 zjisténa hodnota toho-
to znaku v populaci 6,60 (DREISEITL 1997), v roce 1995
7,00 (DREISEITL, STEFFENSON 1998) a ve sledovaném
ro¢niku 7,63. To doklada pokracujici vliv pfimého vybé-
ru patotypl na hostitelskych odriidach je¢mene s geny
specifické odolnosti k padli travnimu.

Rozdily v Cetnosti virulenci mezi oblastni a lokalni
populaci mohou snad byt objasnény pfedpoklddanymi
rozdily v koncentraci pé&stebnich ploch odrid s pfislus-
nymi odolnostmi. V okoli sledované lokality mize byt
ve vétsi mife rozsifena odriida Rubin, kterd obsahuje gen
Mial, a také kroméfizska odriida Lumar se stejnym ge-
nem odolnosti k padli travnimu (DREISEITL et al. 1996).
Podobné tomu miize byt i v pfipadé Eetnosti virulence
viéi genu Mlal3, ktery je vedle nékterych dalsich odrid
obsaZen i v kroméfizské odriidé Viktor. Cetnost virulen-
ce vici genu Mira je v Evrop& vysoka (LIMPERT et al.
1991). Tento gen odolnosti je pfitomen v dvouradych
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odriidach je¢mene ozimého. Na $lechténi takovychto od-
rud je zaméfena pozornost kroméfizskych Slechtiteli této
plodiny. Naopak gen Mla9 je v souasném sortimentu
odriid obsaZen pouze v odriidé Terno, ktera nebyla v bliz-
kosti sledované lokality v roce 1997 péstovéna.

" Zjistovani asociaci (disociaci) virulenci v rimci dané
populace lze provadét zvolenym postupem u virulenci
s nizkou a stiedni Cetnosti. Jen u nich je nadéje, Ze pfi
vybéru subpopulace se 100 % &etnosti zvolené virulence
(izolaty odebrané z odridy s pfislu§nou odolnosti) dojde
ik ovlivnéni Cetnosti nékteré z dalsich sledovanych viru-
lenci. U virulenci s vysokou &etnosti musi byt jako sub-
populace analyzovany naopak izolaty s pfislu$nou
avirulenci. Ty viak nelze ziskat eilen€ a v ndhodné popu-
laci je jich malo. Proto musi byt analyzovén po&etny sou-
bor izolatl, aby byl v téchto piipadech vybér dostateéné
velké avirulentni subpopulace mozny.

Platnost zavért o asociaci (disociaci) virulenci Ize s jis-
tym omezenim ovéfit srovnanim tendenci v posunu &et-
nosti virulenci. V rdmci obou pfislusnych souborti tdajit
byla zjisténa asociace virulenci Vat—Va3. U obou té&chto
virulenci byl zji§tén ve srovnéani s minulym obdobi vze-
stup jejich ¢etnosti. Naopak disociace virulenci byla zjis-
téna u virulenci Val-Vat a Val3—Va3. Jak bylo uvedeno,
Cetnost virulenci Val a Val3 v populaci klesa, zatimco
Eetnost virulenci Vat a Va3 stoupa. Ve viech tfech pfipa-
dech potvrzuji posuny v Eetnosti virulenci v populaci za-
véry ze subpopulaci. U dalSich tfi dvojic virulenci byl
mezi nimi v jednom ze dvou sledovanych souborti zji3-
tén ur¢ity (siln€jsi) vztah, zatimco v druhém souboru byl
zjitén vztah opacny (slabsi). Posuny v &etnosti virulen-
ci v celé populaci podporuji zavér o asociaci virulenci
Val-Val3 (Eetnosti obou v populaci klesaji), ale nepo-
tvrzuji naznacenou asociaci virulenci Va9-Val3 a diso-
ciaci virulenci Va9-Vat.

Udaje o &etnosti virulenci v populaci nelze absolutizo-
vat. Na kazdém porostu &i parcele s odridou obsahujici
néjaky gen specifické odolnosti k padli se vytvati vlastni
subpopulace s odlinymi parametry. Proto se vysledky
ziskané z urcité lokality do jisté miry lidi od vysledka
celé oblasti, stejné jako vysledky subpopulaci riiznych
odréd.

Vysledky ziskané analyzou izolatl z exponované né-
chylné standardni odriidy (1.2.1) mohou byt ovlivnény
zv1a3t& mistem, kde jsou rostliny exponovany (jedinci po-
chézejiciz nejblizSich porostii jsou ve vzorku &etndji nez
Jedinci ze vzdalengjSich porosti). V nadem p¥ipadé& byly
prisludné rostliny exponovény na poli s vysetymi vzorky
genové banky. Je tedy mozné, Ze n&ktera z nejbliZSich
parcel byla oseta odriidou obsahujici gen Ma9. To by
mohlo vysvétlit neekané vyssi vyskyt odpovidajici vi-
rulence na dané lokalité.

Metoda 1.2.2 skyta prostor k ovlivnéni vysledkt v di-
sledku diskutované asociace (disociace) virulenci. Tak
mohla byt ovlivnéna napf. etnost virulence Val u sou-
boru 1.2.2a nebo virulenci Val, Va9, Val3 a Vat v sou-

boru 1.2.2b. I v tomto pfipadé vSak je obtizné vysvétlit
relativné nizkou frekvenci virulence Vg zjisténou u sou-
boru 1.2.2a. Pfi pouziti metody 2.1 mé&l byt minimalizo-
van vliv spojeni riznych virulenci. Proto byly listové
segmenty odebréany celkem z 13 riiznych odriid. Po ana-
lyze vysledkl vsak bylo zjisténo, Ze vy38i pocet izolatl
pochézel z odrid nesoucich gen Mla3. Bylo zjisténo, ze
pfislu$na virulence je ve spojeni s virulenci Vat. To vy-
svétluje jeji vyssi frekvenci.

Samostatné je tieba posuzovat vysledky ziskané meto-
dou 1.2.3. U sedmi ze sledovanych 12 ¢etnosti virulence
byly ziskany vysledky srovnatelné s primémymi vysled-
ky lokality. AvSak udaje o &etnosti virulenci Va7, Va9,
Val2, VLa a Vg jsou podstatné nizsi. Proto i komplex-
nost virulenci je vyrazné niz§i. Vyznamné odchylky moh-
ly byt zplisobeny ndhodnymi vlivy pfi nizkém poétu
exponovanych soubord.

Na zékladé vysledku této i pfedchozich praci Ize kon-
statovat, Ze kazda z uvedenych metod ma své piednosti
a omezeni. Vybér konkretni metody je tfeba provést pfe-
dev8im v zévislosti na sledovanych cilech.
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RECENZE

Integralna zaStita kukuruzu od $teto¢ina
Integrated maize protection against pests

Campag D.
Novi Sad, FELJITON 1994, 533 s.

Recenzovana kniha je pfikladem zdafilé monografie o Zivo&idnych $kidcich kukufice. Jeji autor je zkuSenym od-
bornikem a pedagogem, ktery obdobné vy&erpavajici monografie v minulosti uvefejnil o $kiidcich cukrovky, obilnin
a slunecnice. Monografie o $kidcich kukufice je zpracovana klasickym popisnym zpisobem na zakladé celosvéto-
vych a vlastnich poznatk autora. :

Text knihy je rozdélen do tfi hlavnich kapitol. Prvni z nich je svétovym piehledem o $kudcich kukufice (v&etng
CR). Specialni &4st této kapitoly je zam&fena na vyznam $kidcd kukufice v Jugoslavii a v sousednich zemich ve
vztahu k uzitkovému vyuziti plodiny a idajim o fauné kukufiénych porostii. Druhé kapitola zaujima pfevaznou &ast
textu monografie. Zabyva se druhovym spektrem $kidct, jejich biologii a ochranou proti nim. V treti kapitole je
zpracovana integrovana ochrana proti $kiidcim kukufice v pojeti vyuziti souboru agrotechnickych, biologickych,
mechanicko-fyzikalnich a chemickych zplisobii ochrany. Tato kapitola je doplnéna o metody prognézy a signalizace
skidct, vEetné metod hodnoceni stupné jejich vyskytu.

Kniha je sepsana v srbiting, text je dopln&n 179 obrézky a grafy, z nichZ n&které se nepodaftilo dobte reprodukovat.
Cenné je rozsahla podkapitola citaci literatury.

Zévérem lze konstatovat, Ze kniha je dobrou uéebnici pro odborniky v ochrané rostlin, pro studenty i praktiky.
Hodnocenim hospodéiského vyznamu Zivoéisnych Skidcd kukufice v evropskych zemich se dostdvé nad primér
podobnych publikaci, které byly dosud v Evrop& vydény.

Kniha je dostupné v knihovné Vyzkumného tstavu rostlinné vyroby v Praze-Ruzyni.

Josef Sedivy, Praha
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KRATKA SDELENI

Trasnénka Thrips palmi Karny, 1925 (Thysanoptera: Thripidae)
ohroZuje evropské skleniky

Jaroslav PELIKAN

Brno, Czech Republic

Abstract

PELIKAN J. (1998): Thrips palmi Karny, 1925, (Thysanoptera) threatens European glasshouse crops. Pl. Protect. Sci., 34:
39-42,

In the summer of 1996, Thrips palmi Karny was found in a glasshouse near Pilsen for the first time in the Czech Republic. This
dangerous quarantine pest was introduced by air mail on orchid flowers from Thailand via Vienna only on one consigment; all
infested material was destroid. The present short communication should draw attention of Czech Plant Protection Service to give
better control of this thrips. Morphologically, Thrips palmi is extremely similar to T. tabaci Lindeman, 1888, but differs as
follows: antennal segment I and II clear yellow, nearly concolorous, interocellar setae stand at sides of fore ocellus, posteroangular
pair of setae on pronotum longer, discal pronotal setulae dark, posterior margin of metanotum with a pair of small circular
sensoria (absent in T. tabaci), fore wing with only 3 (2) distal setae on upper vein (4 in T. tabaci), I1. abdominal tergite with
4 setae on lateral margin (3 in T. tabaci), and IX. tergite with two pairs of circular, dot-like sensoria (only one pair, posterolateral,
is developed in T. tabaci). T. palmi originates from the oriental region; at present it is distributed actively or passively in all
tropical and subtropical zones. In Europe, it can survive only in glasshouses. Host plants that suffer most are potato, tomato,
eggplant, tobacco, cucumber, watermelon, bean, soybean, clover, but also chrysanthemum, sesame, cotton, cyclamen and other
ornamental plants. As is evident, 7. palmi is a polyphagous feeder with a wide host range. Chemical control measures must be
repeated with registered insecticides.

Thrips palmi Karny, 1925; Thysanoptera; Thripidae; identification; distribution; host plants; bionomy; injury; glasshouses

Souhrn

PELIKAN J. (1998): T¥asn¥nka Thrips palmi Karny, 1925 (Thysanoptera: Thripidae) ohroZuje evropské skleniky. Plant Pro-
tect. Sci., 34: 39-42.

Koncem osmdesétych let byla do evropskych sklenikli zavlecena tfasnénka Thrips palmi, pochazejici z indomalajské oblasti
a vyskytujici se nyni roztroudené téméf v celém tropickém a subtropickém pasmu. Nevyskytuje se jen na palmach, ale velmi
intenzivné $kodi zejména na okurkach, lilkovitych a jiné zelenin& i na nejriizn&jsich okrasnych rostlinach. V roce 1996 byla ve
skleniku na Plzefisku zjiSténa na orchidejich importovanych z Thajska pouze na jediné zésilce a veSkery zamotfeny material byl
znicen. ProtoZe se jedna o obavaného karanténniho $kiidce a hrozi nebezpeéi, Ze bude snadno rozvleden jinam, upozoriiujeme na
n&j v tomto piisp&vku, jehoZ G&elem je hlavng identifikace $kidce.

Thrips palmi Karny, 1925; Thysanoptera; rozlieni; skleniky; zelenina; kv&tiny; pantropicky $kiidce; bionomie

P P?devﬁm je nutne Zd"“':“z“ft’ Ze druhové jméno toho-  sk¢ fytopatologické sluzby v Indomalajsii, jehoZ jméno
to Skitdce se netyka jeho Zivnych rostlin, ale Ze KARNY  pyjo Dr. B. T. Palm. Dalsi délezitou skute¢nosti je pan-
(1925) ho dedikoval na podest feditele tehdejsi holand- tropické rozsifeni T. palmi. Je to velmi teplomilné ti4s-
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nénka, kterd se miZe u nas vyskytovat pouze ve vyhiiva-
nych sklenicich. A za tfeti, Thrips palmi je témé&f k ne-
rozeznéani podobné druhu Thrips tabaci Lindeman, 1888,
coz je u nas nejhojn&j¥i $kudce na uZitkovych i okras-
nych rostlinach rostoucich volné i ve sklenicich.

Identifikace $kiidce

T. palmi patfi do tadu ttasnoktidlych (Thysanoptera),
podiadu Terebrantia (tfasnénky, protoZe mé na bfi$ni stra-
né mezi VIII. a IX. élankem pilovité kladélko) a do &ele-
di Thripidae (tfasnénkoviti), nebot’ kladélko je zahnuto
smérem doli. Rod Thrips ma tyto znaky: tykadla maji
jen sedm ¢lankd (nejvétsi Sesty, tj. pfedposledni &lanek
nese na konci pouze jediny nepatrny kuZzelik, tzv. stylus),
tykadlové &lanky nejsou napadné dlouhé a §tihlé, t€lo neni
pokryto vyraznou a napadnou sit'ovitou strukturou chiti-
nu, na §titu je jen v zadnich rozich vyvinuty par silnych
delsich brv, hlava je pfed oima normalné zaoblend, ni-
koliv pétiuhle dopfedu protazena, III. aIV. tykadlovy ¢lé-
nek nesou po jednom vidlicovité roz§tépeném smyslovém
¢ipku, ¢elistni makadla jsou tfi¢lennd, t&lo normalné sta-
véné. Rod Thrips je viibec nejobsahlejsi rod tidsnének,
celkem zahrnuje pfes 200 druhti vesmés nesnadno rozli-
Sitelnych (BHATTI 1980; NAKAHARA 1994; PALMER
1992; SCHLIEPHAKE, KLIMT 1979).

T. palmi je asi 1 mm velka, jednobarevné Zluté tfasnén-
ka bez jakychkoliv edych skvrn nebo stind, télni brvy
jsou siln&jsi neZ obvykle, zieteln& tmavé. Tykadlové &lan-
ky L. aIl. jsou svétlé, nékdy téméf bilé, II. nepatrné tmavsi,
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nazloutly, IIL-V. u tmavsich jedincl hnédé aZ Eernohné-
dé, u svétlych jedincl ve spodni tfetiné az poloviné
svétlejii az svétlezluté, VI. je jednobarevné tmavy. Inte-
rocelarni brvy jsou umistény vedle pfedniho temenniho
ocka, takZe leZi mimo trojuhelnik oéek (obr. 1). Ocelarni
pigment je &erveny. Stit ma v zadnich rozich dvé delsi
brvy, které svou délkou dosahuji do poloviny Sitky Stitu
(obr. 1). Plocha §titu ma etné kratké tmavé §tétinky. Na
zadnim okraji jsou 3—4 péry $tétin, pfiemzZ prostfedni
jsou del§i. Metanotum na pfednim okraji ma dva pary brv,
vnitini pér je odsunut dozadu od okraje. Pfed zadnim
okrajem je vyvinuty par velmi drobnych smyslovych ter-
¢ikd, coZ je velmi dilezity uréovaci znak (obr. 2). Hlav-
ni Zilka pfedniho k¥idla méa na konci tfi koncové brvy
(vzécné 2). Bfidni ¢lanky a také postranni zadeckové skle-
rity (pleurotergity) jsou bez pfidatnych $tétinek. Druhy
hibetni lanek zadeSku ma po stranach &tyfi lateralni brvy
za sebou (obr. 3). Zadni okraj VIII. hibetniho élanku za-
de&ku je tvofen uplnym hiebinkem zfetelnych $tétinek.
IX. ¢ldnek ma po strandch pfed dorzélni brvou i za ni dva
pary nepatrnych smyslovych ter&iki (obr. 4).

T. tabaci se li8i od pfedchoziho Skiidce témito znaky.
Zbarveni téla je svétle zluté, vzdy viak velmi variabilni,
Sedé aZ svétlehn&dé stinované. Néktefi jedinci jsou ze-
jména na podzim svétlehnédi az tmavé&ji hnédi, maji také
tmava tykadla, tmavoSeda az nacernala. U Zlutych, nor-
mélné zbarvenych jedinci je III. az V. tykadlovy &lanek
dvojbarevny (spodni &ast svétla, horni koncova &ast tma-
va), I ¢lanek je vzdy zfeteln€ tmavsi nez 1., Sedohnédy
az hnédy (u 7. palmi jsou oba prvni &lanky stejné nebo

Obr. 1.-8. Thrips palmi Kamny: 1. samice, hlava

a pfedohrud’ — Female, head and pronotum;

2. Stfedni ¢ast zadohrudi (metanota) se dvéma
smyslovymi teréiky — Metanotum with two round
sensillae; 3. Okraj II. hibetniho ¢lanku zadecku
se &tyfmi okrajovymi brvami — Margin of tergite II
with 4 lateral setae; 4. IX &lanek zadedku se
dvéma pary smyslovych teréiki — Tergite IX with
two pairs of round sensillae; 5 — Thrips tabaci
Lindeman, samice, hlava a pfedohrud’ — Thrips
tabaci Lindeman, female, head and pronotum;

6 — Stfed zado-hrudi bez smyslovych teréiki

— Metanotum without any round sensilla; 7. Okraj
II. hibetniho &ldnku pouze se tfemi okrajovymi
brvami — Margin of tergite IT with only 3 lateral
setae; 8. IX. ¢lanek zadedku pouze se zadnim
parem smyslovych teréikl — Tergite IX with only
hind pair of round sensillae
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téméf stejné svétlé). Interocelarni brvy lezi za pfednim
otkem, tedy uvnitf trojihelniku oéek (obr. 5). Ocelarni
pigment je naZloutle §edy. Obé brvy v zadnih rozich §titu
jsou pomérné kratké, vnitini brva svou délkou nedosahu-
je ke stfedu zadniho okraje titu (u T. palmi jej dosahuje).
Na zadohrudi chybé&ji u zadniho okraje oba drobné smys-
lové teréiky (obr. 6). Hlavni Zilka pfedniho k¥idla v kon-
cové poloviné se 4 (vzdcné 5-6) brvami, které obvykle
stoji v pravidelnych rozestupech. Po stranich (na okraji)
11. hibetniho ¢lanku stoji za sebou pouze tfi postranni brvy
(dilezity rozdil — obr. 7). Na hibetnich ¢lancich (IL-V.)
je brva S2 (v pfi¢né fad& uprostied tergitu, po¢itano od
stredu k okraji) mnohem krat$i a bledd neZ brva S3
(u 7. palmi jsou obé stejné silné a tmavé zbarvené). Na
IX. hibetnim &lanku chybéji oba ptedni smyslové ter&iky
v pfrednich rozich pfed dorzalni brvou (obr. 8). U T. taba-
ci jsou vSechny znaky mnohem vice variabilni, nezu 7.
palmi, coZ je nutné mit na zfeteli pfi ur€ovani. V star$ich
uréovacich kli¢ich (napf. PRIESNER 1964; SCHLIEPHAKE,
KLIMT 1979) neni T. palmi vibec uvedena.

Roziifeni

Tento $kidce je orientdlniho ptivodu. Byl objeven na
listech tabdku v roce 1925 na Sumatfe a hned v nasledu-
jicim roce také v Indii. V soucasné dobé je znam z roz-
sahlé asijské oblasti od Pakistdnu pres Indii, jizni Cinu,
Japonsko a déle na vychod na tichomofské ostrovy az po
Havaji. T. palmi je dale rozsifena po celé Indonésii, na
jih zasahuje do tropickych oblasti severni Austrélie a na
Novou Kaledonii. V poslednich letech byla zji§téna také
v Africe (napf. v Sudénu) i ve Stfedni a Jizni Americe,
takze se da pfedpokladat pantropicky charakter jejiho
rozSifeni. Teprve v poslednich asi dvou desetiletich byla
zjisténa jeji velka schopnost aktivniho $ifeni i pasivniho
rozvlékani. Miize se tedy vyskytovat volng v tropickém
i obou subtropickych padsmech. V mirnych oblastech se
3ifi pouze ve sklenicich (napf. Texas, Florida — BOUR-
NIER 1985; PALMER 1990; SAKIMURA et al. 1986).

Schopnost jejiho volného Sifeni na sever je zndma
z Japonskych ostrovii. Tam se na ostrové Kjusi vyskytu-
je volné v terénu aZ po jeho severni &ast, zhruba po 34.
stupeifi severni zemé&pisné Sitky. To by v nasich evro-af-
rickych prostorach znamenalo moZnost volného vyskytu
T. palmi az po severni pobfeZi Afriky. V Evropg, dile na
sever, by se méla vyskytovat pouze ve sklenicich (roz-
hodné u nés). Teprve dalsi nalezy v jizni Evropé& vyfesi
tuto otazku. Vime vsak, Ze pasivni zavlékani Sktidca
s rostlinnym materialem probiha v sougasnosti neobyéejné
rychle (BOURNIER 1985; SAKIMURA et al. 1986; VIER-
BERGEN 1994),

Zivné rostliny

T. palmi je druh $iroce polyfigni. Napad4 uzitkové
i okrasné byliny z nejriznéjsich éeledi, zcela viak opo-
miji obilniny, travy a jakékoliv z lipnicovitych. Znovu je

tieba upozornit, Ze neZije na palmach (ANANTHAKRISH-
NAN 1955; STRASSEN 1989).

Z uzitkovych rostlin byly nejvétsi $kody zjistény na
okurkach (anglicky je ¢asto oznaCovéna jako tfasnénka
okurkova), dale napada rajéata, dyné, melouny, brambo-
1y, papriku, tabék, lilek vejcoplody (baklazén) a pfibuz-
né druhy rostlin. Poskozuje také jetele, soju, fazole, vikve
a jiné bobovité. Z okrasnych rostlin napad4 orchideje stej-
né& jako chryzantémy, brambofiky, dahlie, okrasny ama-
rantus a &etné jiné kvé&tiny. Skodi také na baving a sezamu.
V nasich sklenicich, pokud jsou vytipény, by T. palmi
mohla poskozovat riizné rostliny, zatim ndm chybéji zku-
Senosti. Proto je nezbytné peélivé kontrolovat viechny
kvetouci sklenikové kultury, hledat na nich zndmky po-
Skozeni a pochopitelné larvy i dospélce tfasnének (ANAN-
THAKRISHNAN 1955; BOURNIER 1985; PALMER 1990;
SAKIMURA et al. 1986; VIERBERGEN 1994; STRASSEN
1989). U nés je v8ak hojna Thrips tabaci a Frankliniella
occidentalis (Pergande).

Bionomie

T. palmi je tropicky druh, proto ke své existenci ne-
zbytné vyzaduje vysokou teplotu a vlhkost, u nas tedy
jen pfiméfené sklenikové podminky. Zpusob Zivota a cely
zivotni cyklus probihé zcela stejné jako u ostatnich po-
dobnych druhti kvétnich tidsnének. Dospélci a larvy se
zdrzuji predevsim ve kvétenstvich, ve $térbinach a skuli-
nach kvétd, ve vrcholovych &astech Zivnych rostlin, na
listech, zejména mladych, které jsou m&kké a Stavnaté.
Zdrzuji se hlavné podél listovych nervil, kde probiha in-
tenzivni pfisun Zivin. Dorostlé larvy II. instaru zalézaji
do piidy, kde probiha jejich dalsi vyvoj. Prodélavaji dal-
§i dv& tém&F nepohyblivé stadia pronymfy a nymfy, na-
¢ez se méni v dospélce, ktefi vylézaji z plidy a hledaji si
Zivnou rostlinu. Délka vyvoje je zcela zavisla na kvalité
a mnoZstvi potravy, na teploté a vlhkosti prostfedi. V na-
Sich sklenikovych podminkach by vyvoj trval asi 4-6 tyd-
ni. Za pfihodnych podminek se muze cely vyvojovy
cyklus opakovat n&kolikrat za sezonu.

Charakter $kod

Skodlivost je stejné jako u jinych kv&tnich a listovych
druhi. Dospélci, hlavn& vak larvy, nabodavaji sosdkem
buiiky povrchovych pletiv a intenzivné je vysavaji. Vy-
saté buiiky se napliiuji vzduchem, takZe jsou zprvu na
povrchu stiibfité. ZasaZena mista brzo zasychaji, Zlout-
nou a hnédnou. Na listech a kvétech se objevuji jako hng-
dé az bilé suché skvrny. To je zejména patrné na tmavéji
zbarvenych kvétech, které se tim znehodnocuji. Pfi vel-
mi silném napadeni rostlina chfadne ubytkem ¥tav, po-
stupné vadne a jeji ¢4sti, nebo i celé rostliny usychaji.
Tak jako u jinych Skodlivych tfdsnének, lze u 7. palmi ve
sklenicich uvazovat o moznosti postiikii, fumigace, po-
pfipadé i vymrznuti prazdnych sklenikl v zimé.
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Z VEDECKEHO ZIVOTA

Evropsky semindf o houbich rodu Fusarium

Ve dnech 1.-5. 9. 1997 se v mad’arském mé&sté Szeged konal ,,5th European Fusarium Seminar of Mycotoxins,
Taxonomy, Pathogenicity and Resistance®, kterého se ziiéastnilo pfes 200 uéastnikl ze 32 zemi svéta.

Myslenka pofadat konference vénované houb4m rodu Fusarium vzesla od profesora poznaiiské univerzity a vy-
znamného mykologa a toxikologa prof. Jerzy Chelkowského. Prvni seminéf byl uspofaddén ve Var$avé v roce 1987
a bé&hem nésledujicich 10 let se z akce lokalniho vyznamu stalo dileZité mezinarodni féorum pro vyménu informaci
a myslenek. Potvrzuje to i letodni velky pocet Géastniki.

Problémy spojené s houbami rodu Fusarium spp. u obilnin a vech dalsich zemé&délsky vyznamnych plodin mély
a maji celosvétovy vyznam. Epidemie chorob u pSenic v USA, Kanadég i jinde v poslednich péti letech jej jesté zdiraz-
fiuji. O vyznamu rodu Fusarium také svéd¢i mnoZstvi védeckych praci i jejich zaméfeni. Na prvnim seminéfi bylo
prezentovano napf. jen nékolik sdéleni o problémech rezistence ¢&i toxikologie, na patém Seminafi tato témata domi-
novala.

Na letodnim seminéfi bylo pfedneseno celkem 53 pfedna3ek a prezentovano 120 plakitovych sdé&leni. Tematicky
bylo jednéni rozdéleno do Sesti sekci.
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Prvni sekci vénovanou piirozenému vyskytu fusariotoxint a jejich biochemii zahéjila pfednaska prof. O. Mirochy
(Minnessota University) o chemismu deoxynivalenolu v patogenezi. Také mnohé dalsi pfednasky a plakétové sd€leni
byla zaméfena na problematiku trichothecenti a zvl4st& deoxynivalenolu a nivalenolu, jejich identifikaci vyskytu
v piirozené infikovanych plodindch apod. Dal3i sd&leni byla vénovéana fumonisinim a jejich vyskytu v kukufici
v ruznych teritoriich svéta.

Druha sekce, tematicky vymezena vyznamem mykotoxinii, shrnula dosavadni védecké poznatky o toxicité viech
typt sekundarnich metabolitii pro teplokrevné Zivogichy. V pfisp&vcich byla diskutovana mira toxicity, lokalizace
toxické aktivity v buiikach Zivogichd, spojitost vyskytu mykotoxinti s nékterymi chorobami (napf. rakovina jicnu,
endemické nefropatie).

Obdobné byla ve teti sekci diskutovana role mykotoxint v rostlinné patologii. Nejdiikladnéji prostudovanou se
zatim jevi iloha mykotoxind u chorob pSenice, jeémene a kukufice. V této sekci byl také prezentovén pfisp&vek
zaméfeny na studium fytotoxicity n€kterych toxin Fusarium spp. pro jetel a vojtésku (autofi: J. Ned&lnik, J. Repkové
— VUP Troubsko spol. s r.0. ).

S rozvojem studia hub rodu Fusarium je spojen také vyrazny progres v taxonomii. U stéle vétsiho poétu druhi jsou
detekovana perfektni vyvojova stadia, a proto dochézi i k ndzvoslovné diferenciaci. Jako jiZ klasicky piiklad 1ze uvést
druh Microdochium nivale (konidiové stadium Fusarium nivale), pivodce tzv. plisn€ sné€Zné u obilnin. Taxonomic-
kym studiim se vénuji v podstaté dvé Skoly: evropsk4, reprezentovana dr. Nirenbergovou (Federal Biol. Res. Centre,
Berlin), a tzv. severoamerick4, reprezentovana dr. Burgessem (Sydney, Austrélie). Determinace je zaloZena na zna-
losti morfologie houby a jako pomocné kritéria slouZi napf. znalost izoenzymovych spekter, sekvence nukleotidi ¢i
schopnost produkovat za uréitych podminek toxiny.

Nasledujici sekce, vénovan4 Slechténi na rezistenci, studiu patogenicity a ekologickym otézkém, patfila po&tem
prednasek i plakatovych sd&leni k nejrozsihlej$im. Byla uvedena prednaskou dr. Akose Mesterh4zyho, hlavniho
organizitora seminéfe. Spektrum zdjmovych plodin a houbovych druhti zahmovalo hlavné obilniny s dominanci
pSenice (Fusarium graminearum, F. culmorum, Microdochium nivale), kukufici (F. moniliforme, F. proliferatum),
dale jetel luéni, asparagus aj.

V této sekci byla také zatazena sdéleni Géastniki z Ceské republiky. Ing. Ludvik Tvartizek ze ZVU Kroméfiz, s.r.0.,
vénoval prednéasku vyznamu Fusarium spp. béhem kli¢eni a nisledného vyvoje rostlin pSenice. Ing. Vaclav Sip, CSc.,
a Ing. Eva Stuchlikova z VURV Praha-Ruzyng prezentovali vysledky detekce rezistence odriid pSenice ozimé viiéi
Fusarium spp. Ing. Vaclav 8ip, CSc., ve spolupraci s doc. Ing. Slavojem Vaverkou, CSc., a Ing. Radovanem Pokor-
nym informoval o vysledcich studia indukce fytoalexini v rostlinach jetele luéniho po inokulaci Fusarium spp.

Posledni, Sesta sekce, vénovana druhu Fusarium oxysporum, byla v &ésti plakatovych sd&leni ve znameni vysledki
dalsich kolegti z CR. Doc. Ing. Ale§ Lebeda, DrSc., a Ing. Lenka $vébové (Universita Palackého Olomouc a AGRI-
TEC s.r.0., Sumperk) prezentovali variabilitu u genotypi plan& rostouciho hrachu po inokulaci Fusarium solani
a F. oxysporum. Ing. Lenka Svébova a RNDr. Miroslav Griga, CSc., diskutovali moZnost vyuziti filtrath Fusarium
spp. v rezistentnim $lechténi hrachu.

U vétiny prispévki z CR byla zdiiraznéna podpora Grantové agentury CR nebo Nérodni agentury pro zemédélsky
vyzkum.

Konference potvrdila vyznamny pokrok ve studiu hub rodu Fusarium i ve studiu viech souvislosti. Zavéry vzply-
vajici ze seminéfe je mozné shmout:

— Fusarium spp. jsou vyznamnymi pivodci chorob zem&d&lsky vyuZivanych i divoce rostoucich rostlinnych druht.

— Nejvetsi vyznam v prevenci ma intenzivni rezistentni $lecht&ni zaloZené na znalosti aktudlniho druhového spektra
(permanentni monitoring), vhodnych selek&nich postupil, vyuZivani modernich metod.

— Nezanedbatelnou roli mi vhodné volena fungicidni ochrana.

— Roste vyznam toxickych metabolitii nejen v procesu fytopatogeneze, ale predevsim v humanni a veterinarni toxiko-
logii.

— Vyviji se vyuzivani optimélnich detekénich metod pro stanovovani mykotoxini v potravinich a krmivech (perma-
nentni monitoring).

Tyto zévéry by bylo tfeba vyuZivat i v podminkéch CR a promitnout je do vyzkumnych a §lechtitelskych programa,
ale i do oblasti podléhajicich statni spravé.

VSechny védecké prace z konference jsou publikovény ve dvoudilném sborniku (Cereal Research Communica-
tions, 25, 1997, &. 3/1: 231-867).

Jan Nedélnik, Troubsko
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XIV. Slovenska a Ceska konferencia o ochrane rastlin v roku 1997

XIV. Slovensk4 a Ceské4 konferencia o ochrane rastlin sa konala 3.—4. septembra 1997 v Slovenskej republike

v Nitre. Na konferencii sa zi¢astnilo vySe 220 odbornikov. Okrem Slovenskej republiky najviac odbornikov sa zi-
¢astnilo z Ceskej repuliky, d’alsi igastnici boli z Talianska, Nemecka, PoI'ska a Mad'arska. Bolo prezentovanych 130
referétov a 35 posterov v 5 sekcidch (Virologia a bakteriologia, Mykolégia, Zivoéigni $kodcovia, Herbologia, Biolo-
gické a integrovana ochrana rastlin). Z konferencie bol vydany Zbornik referatov, kde boli uverejnené sihrny pri-
spevkov v slovenskom resp. éeskom jazyku s anglickym prekladom.
" Konferenciu zah4jil jej predseda prof. Ing. Jan Praslitka, CSc., a dekan Agronomickej fakulty prof. Ing. Ivan Mi-
chalik, DrSc. Na plendrnom zasadnuti poukazali na potrebu udrZiavania a zvySovania vzijomnej vedecko-vyskumnej
informovanosti a spoluprice v oblasti ochrany rastlin, medzi univerzitami, pracoviskami akadémie vied, rezortnymi
Gstavmi a d'al$imi pol'nohospodarskymi institiciami v Slovenskej a Ceskej republike.

V plendrnom zasadnuti konferencie vystupil prof. Dr. Pruszynski analyzou stavu integrovanej ochrany rastlin
v Pol'sku. O sii¢asnom stave a perspektivach rastlinolekArstva na Slovensku a v Ceskej republike referovali Ing. Jozef
Kotleba a doc. Ing. Vit Bojiiansky, DrSc. (SR) a Ing. Jaroslav Polak, DrSc., Ing. Vladimir Kupec (CR).

Sekcia Viroldgia a bakterioldgia bola zahéjena tvodnym referatom prof. Dr. Piazzola Antonio z Talianska na tému
Vyznam syntetickych peptidov pri diagnostikécii rastlinnych virusov. V oblasti virolégie najviac prispevkov bolo
z problematiky virusovych chorb Sarky sliviek, zemiakov a cukrovej repy. Pri Sarke sliviek boli opisané nové hosti-
tel'ské rastliny (Acer campestre L., Rosa canina L., Sambucus nigra L. a Swida sanquinea L.). Na zéklade prezento-
vanych prac mozno konstatovat, Ze v oblasti virolégie je najdynamickej$i rozvoj biotechnologickych metéd na
molekularnej drovni. Z uvedenej oblasti autori V. Qertel, J. Schubert, E. Fuchs z Nemecka prezentovali vysledky
sekvenovania terminélnej casti 3° RNA medzi izoldtmi virusu SCMV (sugarcane mosaic virus).

Prispevky z oblasti bakteriolégie boli prezentované pod vedenim prof. Ing. Véaclava Kidelu, DrSc. Z aktualnych
problematik v Ceskej republike sa zaoberaji v§vojom potitatového modelu (ERW pre signalizéciu spaly ruzokve-
tych.

Sekcia Mykolégia bola zahéjena za asistencie prof. Ing. Ally Michalikovej, CSc. Uvodny referét na tému Vplyv
faktorov na vyskyt chordb vyvolanych s Fusarium oxysporum Schlecht. predniesol prof. Dr. Weber Zbigniew z Pol’ska.
Z prednesenych préc v tejto sekcii vyplyva, na zéklade mykologického prieskumu, Ze je stile aktudlna problematika
sledovania vnutrodruhovej variability patogénov vyvolavajicich choroby obilnin (hrdza p$enicovad — Puc-
cinia persistens Plow., steblolam — Pseudocercosporella herpotrichoides, hneda Skvmitost’ — Pyrenophora teres).

Z prehl'adu prispevkov z oblasti Zivo¢isnych Skodcov pol'nohospodérskych plodin podstatna &ast’ prispevkov bola
zamerana na biologizaciu ochrany rastlin vyuZitim parazitoidov, endogennych latok, monitoringu a réznych agro-
technickych opatreni. K vysokej rovni jednania prispel gestor entomolégie doc. RNDr. Josef Sedivy, DrSc.

Sekciu herbolégie viedol Ing. J. Mikulka, CSc. Sekcia bola zahéjena ivodnym referdtom prof. Dr. hab. Alice Gawron-
ska-Kulesza z Pol'ska na tému Uloha herbicidov a rastovych regulatorov pri pestovani repky olejnej. V referatoch sa
poukézalo hlavne na postavenie boja proti burinim v systéme integrovanej ochrany rastlin.

Sekcia Biologickd a integrovand ochrana rastlin vedené pod gesciou doc. Ing L. Blahutiaka, DrSc., a prof Ing.
V. Taborského, CSc., sa zaoberala interakénymi vzt'ahmi medzi patogénnymi a nepatogénnymi mikroorganizmami,
ako aj medzi d’al§imi exogénnymi faktormi (vyZiva, biopreparaty aj.).

MozZno konstatovat’, Ze konferencia svojou odbornou a vedeckou troviiou prispela k rozvoju Rastlinolekarstva
v Slovenskej a Ceskej republike.

Jan Prasli¢ka a Jozef Huszar, Nitra
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