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t RLIC MOSAIC VIRUS PARTICLES AND VIRUS INFECTIONS
. I" SOME WILD ALLIUM SPECIES

HRCAK

BRCAK J. (Institute of Experimental Botany, Czechoslovak Academy of
Sciences, Praha). Garlic Mosaic Virus Particles and Virus Infections of Some
Wild Allium Species. Sbor. UVTI - Ochr. rostl. 11 (4) : 237-242, 1975.

Elongated flexuous virus particles 640 nm long and 14 nm in diameter were
found in common garlic plants (Allium sativum L.) infected with garlic mosaic
(GMV). Very similar particles occurred in Allium hymenorrhizum Ldb.,
A. longicuspis Rgl., A. Oschanini O. Fedtsch., A. proliferum hort., and in three
other wild Allium species collected by Mr. Kloz and Mrs. Klozova in Caucasus
(U. S. S. R). Viruses isolated from the species mentioned and also from
A. galanthum Kar. et Kir. and A. rotundum L. were sap transmissible to garlic
plants. This demonstrated the natural occurrence of viruses belonging to the
GMYV group in wild Allium species in Caucasus as well as in further Allium
species grown in some botanical gardens.

garlic mosaic; virus particles; wild Allium viruses

Former references have not enabled us to differentiate precisely the
won yellow dwarf virus (OYDV) from the garlic mosaic virus (GMV).
g. Razvjazkina et al. (1969) concluded that OYDV and GMV
v-ce identical. No conclusive results have been obtained from electron
croscopic investigations of virus diseases of the genus Allium L. even

- the case of OYDV particles. Smirnova (1953) observed elongated
cuous particles in onion and made them like potato virus X and/or
/' mosaic virus particles, but she did not believe that they would repre-
-0t the onion disease agent. Procenko and Legunkova (1961)
;vesented for the first time the length of OYDV particles (675 nm). The
e length of OYDV particles was published by Razvjazkina (1971)
o also found identical particles in garlic originating from the North
1casus. Formerly, however, Schmidt and Schmelzer (1964)
ablished a different size of OYDV particles (772 mm X approximately
»nm). Chod and Klir (1966) noted that the particle length of their
DV isolate was approximately the same as published by Schmidtand
hmelzer (1964). Verhoyen and Horvat (1973) stated in
¢lorotic streak diseased leek virus particles 822 —841 nm long and noted
‘1t the leek disease was caused by a virus resembling the OYDV. Mes -
aen and Marrou (1965) found in mosaic diseased garlic plants
‘~ngated particles 500—600 nm long and also mentioned the difficulties
h transmission of the GMV agent to onion. In mosaic diseased garlic
lium sativum L.) Verhoyen (1973) mentioned shorter particles
'0—780 nm) than in A. cepa L. and in A. ascalonicum Strand et Mansf.
08 (1972) — like Hollings in 1967 — found in A. ascalonicum Strand
Mansf. a virus differing from OYDV by its particle length which re-
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sembled viruses of the potato virus S — group. Bos and Novak (ir ™

dit.) mentioned the occurrence of shorter particles than OYDV in leek.

Havranek (1973) thoroughly compared three groups of Alli
viruses (OYDV, GMV, and “Sc¢” which he had isolated from A. scoro o
prasum L.) especially according to reactions of differential host pla
His conclusions were used for preliminary grouping viruses dealt wi
in the present paper.

MATERIAIL, AND METHODS

Two samples ol garlic plants (of unknown varieties and origin) were used
experiments. The first sample was examined by an electron microscope in 17!
the second one in 1974. F'urther Allium species were imported by J. Kloz, CSc., 1«
Eva Klozova, CSc., from the U. S. S. R.: they were grown in a greenhouse unt
controlled conditions; specimens for investigation were taken just during the gro-
of the first leaves, so that the plants could not be infected after their transpo
to Prague.

Sap inoculation was performed using Carborundum powder (600 mesh) or !
method described by Yarwood (1969): 0.1Y, K2S0s5 added before grinding, t
1", K2HPO4 and 0.2, charcoal.

For electron microscopy diluted homogenates of stripped epidermis were u
Specimen grids were covered with formvar membrane and shadow-casted v
platinum. Electron micrographs (X 14,500) were taken on an electron microsc:
Tesla BS 413. Tobacco mosaic virus (IT'MV) particles treated in the same way w
used in order to establish the length of virus particles. Particles were measurec
a total magnification of 107,000. Other specimens were negatively stained
dodeca-tungstosilicic acid neutralized with KOH (49, pH 7.2). Then electron mi:
graphs were taken (X 34,500) and particles were measured at a total magnifica’
of 362,000.

RESULTS
ATTEMPTS TO TRANSMIT GMV TO OTHER PLANT SPECIES

Garrlic plants showing severe GMV symptoms (Fig. 1) and be
proved to have present virus particles were chosen for preparing inc-
lum which was used for sap transmission trials.

Chenopodium quinoa Willd. (infected in May) showed local chlo o
tic lesions (approx. 2 mm in diam.) in 10—11 days; sometimes the lesio:
got a ring-concentrical appearance. No necrosis was observed in thel
ons. No systemic infection occurred and the electron microscopic exas
nation did not reveal virus particles in newly grown leaves. The viiu-
could be easily reisolated from locally infected leaves.

Chenopodium giganteum Don. was less susceptible to GMV thar
quinoa Willd.; only some of the inoculated leaves showed implicatio
of chlorotic lesions. .

Following plants were unsusceptible: Onion (Allium cepa L.), varie:
‘Kasticka’, 'Kvetoslavovska’, ‘Moravanka’ and ’'Vietatska’. Each set of 2
individual onion variety contained 20 plants and no virus particles cou’
be detected in them, even 93 days after they had been inoculated. Tola:
co ‘Samsun’ and Nicotiana glutinosa L. were unsusceptible as well.
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i. Symptoms of garlic
mosaic in a greenhouse
plant of Allium sati-
vum L.

2. Particles of garlic
mosaic virus. Shadow-
-casting with platinum.
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ATTEMPTS TO TRANSMIT INFECTIONS FROM OTHER ALLIUM SPECIES TO
SOME DIFFERENTIAL HOST PLANTS

Virus-free garlic plants (variety ‘Bzenecky palicak’) supplied kindly
by ing. P. Havranek, CSc., served as test plants for sap transmission cx-
periments. In()culatlon was pcn’r()lmcd ucmdmﬂ to Yarwood (1969).
Garlic (A. sativum L.) could be infected by mr)cul'\ from following species
of the genus Allium L. (In parenthesis the numbers indicate items used
in Mr Kloz’s collection: BIN means the origin from the botanical garden at
the Botaniceskij institut AN SSSR, Leningrad; the last word characterizes
the symptom expression on garlic):
galanthum Kar. et Kir. (568, BIN) — severc
hymenorrhizum Ldb. (565, BIN) — severe
longicuspis Rgl. (509, BIN) — secvere
Oschanini O. Fedtsch. (514, BIN) — mild
proliferum hort. (440, BIN) — mild
rotundum L. (577, BIN) — severe
sp. (sect. Haplostemon Boiss.) (1, peninsula Sevan, Armenia, 1900 m,

Klozs leg.) — mild
A. sp. (sect. Porrum Don.) (2, Semjonovskij pereval, Caucasus, 20CO m,

Klozs leg.) — severe
A. sp. (4, river of Baksan, Caucasus, Klozs Icg.) — Severe.

5 P i s g B o

Attempts to transmit the isolates mentioned from garlic to broad
bean (Vicia faba L.), Pisum sativum L., Trifolium hybnclum L., T. pra-
tense L., and T. incarnatum L. failed. These plants were unsusccptnbl" to
our isolates of GMV too.

ELECTRON MICROSCOPY OF GMV PARTICLES

Elongated flexuous virus particles were found in mosaic diseased
garlic (Fig. 2). The measurement of particle length gave following results:

Investigated in the year: 1971 1074
Number of measurable particles: 287 508

Main maximum of the particle length: 536 —754 nm 529 — 741 nm
Particle number in the main maximum: 235 (82 %) 322 (63 %)
Normal length (NL): 645 nm 635 nm
Number of particles showing NL: 80 101

Fig. 3 demonstrates the character of main maxima. The particle dia-
meter was estimated according to a comparison with TMV particles in
electron mluoglaphs of negatlvely stained specimens. The diameter of
GMV particles is about 14 nm.
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ELECTRON MICROSCOPIC INVESTIGATION OF OTHER ALLIUM SPECIES

Twenty six species of the genus Allium L. were investigated. No virus
particles could be detected in following Allium species: (Abbreviations
are explained in the second chapter of the “results”.)

albidum Fisch. (449, 572, BIN)
altaicum Pall. (562, Botanical garden Novosibirsk)
Barszewskii Lipsky (508, BIN)
caesium Schrenk (504, BIN and 177, Issyk river delta, Kazakhstan)
galanthum Kar. et Kir. (500, 568, BIN)
. giganteum Rgl. (512, BIN)
. grande Lipsky (166, BIN)
. hymenorrhizum Ldb. (502, BIN)
. longicuspis Rgl. (280, BIN)
nutans L. (563, Botanical garden Novosibirsk)
pskemense B. Fedtsch. (517, BIN)
rotundum L. (501, 505, 577, BIN)
scabrellum Boiss. et Buhse (507, BIN)
stipitatum Rgl. (513, BIN)
victorialis L. (533, Bajkal, leg. Klozs)
sp. (3, Kazbegija, Gruzia, 1500—1800 m, leg. Klozs)
sp. (6, Baksan river, Caucasus, leg. Klozs)
sp. — four species (285, 571, 575, 576, BIN)
Virus particles resembling by their shape and size GMV particles
were found in following Allium species:
A. longicuspis Rgl. (509, BIN)
A. proliferum hort. (440, BIN)
A. sp. (sect. Haplostemon Boiss.) (1, Sevan peninsula, Armenia, 1900 m.
leg. Klozs).
A. sp. (sect. Porrum Don.) (2, Semjonovskij pereval, Caucasus, 2000 m,
leg. Klozs)
[nvestigation of further species also revealed flexuous virus particles.
but their size could not be precisely defined:
A. hymenorrhizum Ldb. (565, BIN)
A. Oschanini O. Fedtsch. (514, BIN)
A. sp. (4, Baksan river, Caucasus, leg. Klozs).

PR EEEEEREEEEEEEEE

DISCUSSION

Electron microscopic investigation of shadow-casted elongated virus
particles allows an approximate determination of their size, esp. of their
length. Electron micrographs taken at a magnification of about 14,400 and
enlarged optically seven times show particles magnified by 100,000. It is
difficult to limit precisely both particle ends at intervals shorter than
1 mm (equivalent to 10 nm) and to avoid further mistakes with flexuous
particles. The mistake grows with larger particles. (Let us ignore here arti-
ficial influences of specimen preparation and the function of an electron
microscope itself). I suppose that confusing results obtained by some
authors e. g. in the case of determining the particle size of OYDV could
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be due to using unreliable standards for comparison. (E. g. the length
of other flexuous viruses used as internal reference must be known preci-
sely, and — as a standard — it must be shown in a histogram at least.)
Therefore T can say mercly that the two dimensions of GMV particles
(640 X 14 nm) were derived from the well known dimensions of TMV
particles treated in the same way.

I have not exhausted all possibilities of checking susceptibility of
a wider host range implicated by Havrdanek (1973). Nevertheless, the
susceptibility of garlic to some isolates and the failure of their trans-
mission to onion, broad bean, pea, and three species of clover suggest
that the isolates mentioned are related to GMV or belong to the GMV
group. Havrdanek (1973) also proved GMV infection in A. longicuspis
Rgl. The problem of Allium viruses needs, of course, an investigation of
their antigenic properties.

It should be noted, from the systematical point of view, that A. sati-
vum L. was susceptible to viruses isolated from species belonging to
tollowing sections: Rhiziridium Don., Cepa Prokh., Haplostemon Boiss.,
and Porrum Don. (cf. Komarov, 1935). Consequently, if OYDV and
GMV were unrelated viruses, they would not have the host ranges of
Allium species closely depending on their systematical relationship.

Many Allium plants which were infected with flexuous viruses origi-
nated from botanical gardens, so that they could be infected there second-
arily. Nevertheless, GMV-like viruses were also found in some wild species
which were collected in natural localities of Caucasus lying in great distan-
ces far from cultivated plants. The latter plants were transported imme-
diately (as bulbs without foliage) into controlled conditions, so that they
must have been diseased in nature. This can be considered an evidence
of a natural occurrence of GMV related viruses in wild Allium species.

Acknowledgements: I am grateful to Mrs. Eva Klozova, CSc., and
Mr. J. Kloz, CSc., for supplying me with samples of Allium species grown in
their collection. 1 express my sincere thanks to ing. P. Havranek, CSc., for
sending me seeds of healthy Allium test plants and for informing me of his expe-
rience in research of Allium viruses.
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BRCAK -J. (Ustav experimentalni botaniky CSAV, Praha). Cdstice viru mozaiky
éesneku a virézy nékterych planych druhit rodu Allium L. Sbor. UVTI - Ochr. rostl.
11 (4) :237-242, 1975.

V listech ¢esneku (Allium sativum L.) nakazeného mozaikou byly zjistény vlaknité
virové ¢astice normalni délky 640 nm a o prameéru 14 nm. Castice podobnych roz-
méru byly nalezeny téz v Allium hymenorrhizum Ldb., A. longicuspis Rgl., A. Oscha-
nini O. Fedtsch., A. proliferum hort. a ve trech planych (dosud nedeterminovanych)
druzich rodu Allium, dovezenych J. Klozem a E. Klozovou z puvodnich lokalit
Kavkazu. Z uvedenych druhu a téz z A. galanthum Kar. et Kir. a z A. rotundum L.
byly izolovany viry prenosné na c¢esnek. Tim je dokazana existence virt pribuznych
viru mozaiky ¢esneku v planych druzich rodu Allium v prirodnich podminkach
Kavkazu a v dalsich planych druzich rodu Allium péstovanych v botanickych zahra-
dach.

mozaika cesneku; c¢astice viru; plané druhy Allium

EPUAK . (HMucruryr skcnepumenrtansHoit 6oranuku UYCALH, Ilpara). UYacruusr Bupyca mo-
37MKM 4eCHOKa M BMpyCHble 3aGonesanus Hekoropeix aukux sumos Allium L. Shor. UVTI -
Ochr. rostl. 11 (4) :237-242, 1975.

B sucreax uecnoka (Allium sativum L.), sapaeHHOro MO3aukoii, Opwin OBHApPYKEHBI HUTE-
punHpie BupycHble wactuubl 640 X 14 uM. Yactuisl nonobHbIX pasMepoB  HaiileHbl TaKKe
B Allium hymenorrhizum Ldb, A. longiouspis Rgl., A. Oschanini O. Fedtsch., A. pro-
liferum hort. u » Tpex nukopacrymux (noka He onpenenexnnix) suaax Allium, nocraBieHHbIX
. u E. Kinos us npuponusix yenosuii Kaskasa. B nassammeix sunax, a rakxe s A. galanthum
Kar. et Kir, u 8 A. rotundum L., 6buin HaiifieHsl BHPYCBl, KOTOpble OLIIM IlepeHeceHbl Co-
KOM Ha YeCHOK. JTO CIYKHT J[IOKa3aTelbCTBOM CyIIEeCTBOBAHHMS BMPYCOB, PONCTBEHHBIX BHpPYCY
MO3aMKH 4yecHOKa B aukopactymjux sumax Allium s npupomupix ycnosusx Kaskasa u B 1pyrux
nnkux sunax Allium, pacrymux B 60TaHMYeCKHX calax.

MO3aHKa 4eCHOKA; 4yacTHUbl BHpycCa; IUKOpacTynjde BUIbI 4YeCHOKa

BRCAK J. (Institut fiir experimentelle Botanik der Tschechoslowakischen Akademie
der Wissenschaften, Praha). Partikeln des Knoblauchmosaiksvirus und Virosen einiger
wilden Arten der Gattung Allium L. Sbor. UVTI - Ochr. rostl. 11 (4) :237-242, 1975.
In den Blittern der mit Knoblauchmosaik infizierten Pflanzen (Allium sativum 1L.)
wurden ‘gestrecklte flexible Viruspartikeln 640 X 14 nm festgestellt. In dem
Blattern von Allium hymenorrhizum Ldb., A. longicuspis Rgl., A. Oschanini
O. Fedtsch., A. proliferum hort. und drei wilden (noch nicht bestimmten) Allium-
-Arten, welche von J. Kloz und Eva Klozova an den nattrlichen Fundorten in
Kaukasus gesammelt waren, wurden éhnliche Virusteilchen gefunden. Aus den
Pflanzen der genannten Arten und auch aus A. galanthum Kar. et Kir. und A. ro-
tundum L. wurden an Knoblauch mechanisch tibertragbare Viren isoliert. Damit
wird die Existenz, der dem Knoblauchmosaikvirus verwandten Viren in den wilden
Allium-Arten in den natirlichen Bedingungen von Kaukasus und in weiteren in
den botanischen Garten angebauten Allium-Wildarten, bewiesen.

Knoblauchmosaik: Viruspartikeln: Allium-Wildarten

Author’s address:

RNDr. Jaroslav Bréak, DrSc., Ustav experimentalni botaniky CSAV, Na Kar-
lovee 1, 160 00 Praha 6




THE DIAGNOSIS OF BEET YELLOWS VIRUS IN BEET PLANTS
WITHIN AUTUMN PERIOD

J. POLAK, H. HARTLEB AND H. OPEL

POLAK J., HARTLEB H., OPEL H. (Institute of Plant Protection, Praha - Ru-
zyné, Institute of Phytopathology Aschersleben). The Diagnosis of Beet Yellows
Virus in Beet Plants within Autumn Period. Sbor. UVTI - Ochr. rostl. 11 (4) :
243-251, 1975.

The reliability ol beet yellows virus (BYV) diagnosis in leaf samples of beet
plants naturally infected with beet yellows virus and beet mild yellowing
virus (BMYV) was investigated during the autumn period. Diagnosis based on
leaf symptoms is not exact. Among the examined objective methods, the bio-
logical method of mechanical BYV transmission to Chenopodium quinoa Willd.
and the serological precipitin drop method were found to be reliable. Using the
precipitating double-diffusion method in agar the BYV was demonstrated in
a lower number of beet samples. To identify BYV in old beet leaves with
yellowing symptoms during autumn season we recommend for the practice the
quick and economical serological precipitin drop method. Serological negative
samples can be reexamined with the biological test on C. quinoa to enhance
the reliability.

beet; BYV and BMYV infection; BYV serological and biological diagnosis

In countries with extended cultivation of sugar beet, where the rate
of yellows viruses in beet plants is higher, the question of a reliable
diagnosis of these virus diseases is getting more urgent. There are two
main goals to be reached by elaboration of a reliable diagnosis. Firstly
the establishment of economical protective precautions to reduce yellows
aiseases in beet fields and to prevent their spread; secondly the breeding
for virus ycl]ows resistance. Two economically important viruses in beet
plants occur in European countries: beet yellows virus (BYV) and best
mild yellowing virus (BMYV). A reliable diagnosis of these viruses is
made difficult by the fact that viruses occur commonly as a complex
in fields. The symptoms of the diseases on beet plants are similar and
hald]y distinguislnble Therefore, an estimation of the occurrence of both
viruses in beet fields according to the symptoms is often very diffi-
cult even for a plant virologist. The methods of virus transmission to
differential hosts, serological and electronmicroscopic methods belong
to the most frequently used methods for objective virus identification.
In the case of BMYV, only the method of virus transmission with the
aphid Myzus persicae Sulz. to indicator plants is possible to be used accor-
ding to our scanty knowledge. The method is very laborious, the incuba-
tion period is long. Some more possibilities are in the case of BYV dia-
gnosis. However, the most sensitive diagnostic method of local lesions is
limited by the difficult mechanical transmission of BYV. Polak and
Klir (1969) found the local reaction of the indicator plant Chenopodium
quinoa Willd. on BYV. C. quinoa reacts after the inoculation with BYV
strains of different virulence always with local lesions (Polak 1971a).
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The number of local lesions is proportional to the virus concentration
in the inoculation sap. This plant can be also used for the estimation
of thermal inactivation point and dilution end point of BYV (Polidk,
1971b). C. quinoa for diagnostic purposes of BYV in beet plants was used
by Opel and Fuchs (1975). The most frequently used methods
in BYV diagnosis are the serological methods (e.g. Van Slogte-
ren, 1950; Bercks and Zimmer, 1956; Jermoljev and Las-
tovkova, 1956; Poldak and Chod, 1969) and lately the precipitin
double-diffusion method in agar (Pozdéna et al, 1972). Serological
BYV diagnosis was formerly supposed to be less reliable (Termoljev,
1967). Especially unspecific reactions toward the end of the vegetative
veriod bring about some difficulties. But just autumn is very important
as regards beet yellows diagnosis. It is possible to estimate approxi-
mately the whole loss from the percentage of yellows diseases, the effect-
iveness of spraying against vectors from the average of some years and
some other precautions against virus spread.

We tried to point out the reliability of BYV diagnosis during the
autumn season in leaf samples of beet plants with yellows symptoms from
various places in GDR using different methods. We compared subjective
symptom evaluation of samples, the method of the mechanical inocula-
tion on C. quinoa, the serological precipitin methods, the drop method
according to Jermoljev and Hruska (1939) and the radial double-
-diffusion method in agar according to Ouchterlony (1948). We
appreciated the suitability of serological methods for the application in
practice in a similar manner as it was described by Opel and Fuchs
(1975), who combined the serological precipitin drop test with the
biological test on C. quinoa as test plant for diagnostic purposes of BYV
in young beet plants under glasshouse conditions.

MATERIAL AND METHOD

In our experiments, we examined 87 leal samples from beet plants naturally
infected with yellows viruses. Every investigated sample was represented by a beet
leat with yellows symptoms. We carried out visual appreciation of the samples
according to their symptoms and divided the samples in three groups: BYV
symptoms, BMYV symptoms and symptoms of both viruses. All leaves were brittle
and thickened (BYV, BMYV symptoms), so that we excluded the possibility of
physiological yellows. Characteristic leat symptoms caused by the BYV are necrotic
dots and lines and pale yellowish coloured areas, which often are limited by main
veins of the leal blade. BMYV-infected beet leaves never exhibit necrosis but
change colour to orange yellowish, which often begins from the edge of the leaf
blade. Moreover the leaf veins and neighbouring tissue remain green coloured. The
presence of BMYV was established by some positive {ransmission experiments
carried out with the vector Myzus persicae and the test plant Capsella bursa-pastoris
(L.) Med.

One part of each leaf sample was used to obtain sap for serological diagnosis,
the second remaining part for mechanical transmission to C. quinoa.

Mechanical transmissions were carried out according to Opel and Fuchs
(1975). Each leaf sample (1 g) was homogenized in a mortar with tap water (4 ml)
and some activated charcoal. The obtained sap was immediately inoculated on
carborundum dusted leaves of the indicator plants using a glass spatula. The
C. quinoa plants were in the stage of ten to twelve true leaves. Each sample was
inoculated on six leaves of three C. quinoa plants. We counted the BYV-specific
necrotic local lesions after an incubation period of 20—21 days.
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The remaining second part of the samples was homogenized in a mortar or in
an electric press with 0.01 M veronal — 0.007 M phosphate buffer and 0.007 M
EDTA, pH 7.8; 1 ml of buffer was used for 1 g of leaves. The obtained sap was
used without centrifugation for the serological double diffusion method in agar.
Two to three drops were always immediately dropped into wells in the agar. The
sap used in precipitin drop method was filtrated and centrifuged for 15 minutes
at 8.700 g on a Janetzki centrifuge under cooling (4°C). .

We worked with the antiserum prepared according to Polak (1974). The
antiserum was diluted with the physiological solution 1 : 16 for the pre-
cipitin drop method to enable comparison with the double diffusion in agar,
when the antiserum titre is low. In the drop method, the antiserum remains
equally sensitive to the dilution 1:64 to 1:128. In experiments with double
diffusion method in agar, we used the absorbed and fractionated antiserum follow-
ing the method of Uyemoto et al. (1972) to avoid its unspecific reactions (Po -
lak et al, in press). The antiserum was diluted 1:2 and 1:16 with the physio-
logical solution. We used 1Y, Difco Noble agar in the' phosphate buffer pH 7.2 with
added 0.009 M EDTA and 0.019, sodium azide. The warm agar solution was distri-
buted by 15 ml in Petri dishes 10 em in diameter. We chose the radial arrangement
of the wells with the antiserum in the central well (Fig. 1).

1. Gel-diffusion serological test of BYV.
Centre well contains antiserum to BYV
diluted 1:2 with the physiological so-
lution. Well ‘A’ contains sap from sample
57 of beet leaf reacting positively, other
wells contain sap from samples 56, 58
and 59 respectively without reaction

Evaluation of the precipitin tests:

Experiments in which the precipitin drop method was used were arranged
according to Jermoljev and Hrus8§ka (1939); normal serum in dilution 1 :10
was dropped for control to the right side of a microscope slide. Serological reactions
were measured after ten minutes in a dark field of a low-powered microscope under
the magnification 15 X. The measurement was repeated after thirty minutes.

The precipitin reactions obtained by the double-diffusion method in agar were
measured after 24 hours. Since the reactions are often not distinct, we raised them
with the solution of acetic acid (Richter et al). This method is quick, simple,
suitable for practice and is equivalent to the reactions enhanced by organic dyes.

RESULTS AND DISCUSSION

The results of our experiments are given in Table I. From 87 investi-
gated samples, 6 samples were qualified according to leaf symptoms as
infected with BYV, 26 samples as infected with both viruses and the
remaining as infected with BMYV. In seven cases, designated as infected
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I. Beet yellows identification according to the evaluation of leaf symptoms, com-
pared with the biological and serological tests on the BYV presence

Serological precipitin
methods
Number S " No. of LL on
of samples ymptoms C. quinoa
i Drop | Double diffussion

1 BYV 57 +
2 BYV 273 + +
3 BYV, BMYV 35 i -4
4 BMYV — — —
5 BMYV — — —
6 BMYV — — -
7 BMYV — - —
8 BMYV, BYV — — —
9 BMYV - — -
10 BMYV — - —
11 BYV, BMYV 58 +
12 BMYV, BYV 16 — —
13 BMYV - — -
14 BMYV — — -
15 BMYV — - -
16 BMYV, BYV 47 —
17 BYV 60 + ix
18 BMYV — +
19 BMYV — — —
20 BMYV - + =
21 BYV, BMYV 4 t =
22 BMYV w - -
23 BMYV, BYV = — —
24 BMYV = - -
25 BMYV 78 + =
26 BMYV — — —
27 BMYV 46 - -
28 BMYV — — —
29 BMYV, BYV 8 + =
30 BMYV = — -
31 | BMYV — — -
32 BMYV = — —
33 BMYV = - —
34 BMYV = — -
35 BMYV = — —
36 BYV, BMYV 114 | 7}
37 BMYV 104 -+ +
38 BYV 22 +
39 BMYV — _
40 BMYV = = = -
41 BMYV, BYV 47 -
42 BMYV - — —
43 BMYV - = _
44 BMYV, BYV 4 =
45 BMYV = — -
46 BMYV, BYV 12 + f
47 BYV, BMYV 1 4 <
48 BMYV 3 —
49 BMYV . . —=

50 BYV, BMYV — —
51 BMYV, BYV 44 4 o
52 BMYV — — —
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Continuation of Tah. I

Serological precipitin
Numb No. of LL methods
umber 0.0 on
of samples Symptoms C. quinoa
Drop | Double diffussion

53 BMYV ) 74 - -
54 BMYV 64 : -
55 BMYV, BYV 76 - -
56 BMYV - - -
57 BMYV, BYV 16 -+ -4
58 | BMYV 8 - -~
59 BYV 65 s o
60 BMYV - - -
61 BYV, BMYV - —
62 BMYV - — —
63 BMYV, BYV 18 + f
64 BMYV, BYV - - +
65 BMYV - - —
66 BMYV — — -
67 BMYV — - —
68 BMYV - - -
69 BMYV — — =
70 BMYV — - -
71 BMYV - - -
72, BYV 22 } -
73 BMYV - - -
74 BMYV, BYV .- - -
75 BMYV, BYV 18 + -
76 BMYV, BYV - - -
77 BMYV — — —
78 BMYV, BYV not tested t .
79 BMYV — - -
80 BMYV 6 —
81 BMYV — — -
82 BMYV - - —
83 BMYV - - —
84 BMYV — — —
85 BYV, BMYV — - —
86 BMYV - - -
87 BMYV, BYV 4 + -

Note: LL = local lesions on 18 leaves of 3 C. quinoa plants
-4 = positive result
— = negative result

with both viruses according to the symptoms, BYV was found neither in
biological tests nor in serological ones. On the contrary in nine samples
infected according to the symptoms only with BMYV, BYV was proved in
the biological and serological test or at least in one of them. In the
remaining 46 samples infected according to the symptoms only with
BMYV, BYV was not shown in both tests.

The presented results give evidence that it is not possible to disting-
uish reliably BYV from BMYV on the basis of the symptoms of virus
yellows in beet plants. The transmission on an indicator plant or the
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serological test are indispensable for the proof of BYV presence. The
biological method of virus transmission to a host plant with local reac-
tion belongs to the most reliable and sensitive ones. However, this me-
thod is comparatively laborious and can be evaluated after a long time

II. Evaluation and comparison of the BYV diagnosis based on the biological and se-
rological methods .

The intensity of precipitation
Number No. of LL/.I leaf Drop test Double diffusion
of samples of C. quinoa
DS1:16 DS1:16 DS 152

1 3.2 + 4+ + -+ + -+

2 15.2 st i ke o S i

3 1.9 o b e -+ -+
11 32 +++ ++ =
12 0.9 — = =
16 2.6 +t = ==
17 33 +++ + et
18 0.0 +++ el b
20 0.0 -+ = =
21 0.2 ++ = b
25 43 -+ e =
27 26 +++ t }
29 0.4 < = -
36 6.3 e 4+ e =
37 5.8 +++ + 1
38 1.2 SRS EL e =l +
41 2.6 e i A= o
44 0.2 4 - —
46 0.7 +++ i -
47 0.06 -~ BMV +++ 5 B s
48 0.2 o = -
51 2.4 s =
53 4.1 fid- =7 1—
54 3.6 +4 — -
55 4.2 ++ — —
57 0.9 ++ - = b e
58 0.4 — — —
59 3.6 4 et +
63 1.0 + F=f +t
72 1.2 4 L el
75 1.0 +++ + G
78 not tested }+ - - =
80 0.3 + -+ — -
87 0.2 4+ + _

Explanation: Serological precipitation in drops:
+ ++ = strong
+ 4+ middle strong
+ weak
— no precipitation (negative result)
Distinctiveness of the precipitation line using the double-diffusion method in agar:

o

+ + + = slightly distinet already before enhancement with acetic acid
+ + = distinet only after enhancement
+ = slightly distinct after enhancement
DS = diagnostic antiserum
BMV = beet mosaic virus symptoms
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period. The incubation period of BYV on the indicator plant C. quinoa
is approximately three weeks. On the other hand, the serological methods
even though less sensitive, are preferable especially because they are
expeditious and bring immediate results. This resulted in the effort to
apply these methods in practice.

The aim of our work was to compare the reliability of the biological
and serological BYV diagnosis on beet plants in autumn season. Thirty one
beet samples reacted positively on C. quinoa plants. Using serological
precipitin drop method and precipitin double-diffusion method in agar, we
proved the BYV presence in 32 samples and 22 samples respectively. One
sample serologically positive was not examined biologically and two samp-
les positive in the biological test were serologically negative. On the other
hand, some other two samples giving no reaction on the indicator plant,
were serologically positive.

We tried to evaluate our results quantitatively and we calculated the
number of local lesions on one leaf of C. quinoa and estimated the inten-
sity of the serological reaction following a subjective scale (Table IT). It
is evident from the results, that the serological precipitin drop test is
equivalent to the biological test on C. quinoa in BYV diagnosis during
autumn period. The test is specific and even lower virus concentrations in
plant can be estimated, when the average number of local lesions on one
leaf of C. quinoa was lower than 1.0. A higher precipitation intensity cor-
responds usually with a higher average number of local lesions. Some
inaccuracies are both in serological and biological tests. We did not
investigate the reasons of these inaccuracies so that we are not able to
say to what extent they are due, to the sensitivity of both tests, to the low
virus concentration in plant or to a high content of inhibiting materials.
Some difficulties in the biological test can arise, when the beet leaves also
contain the beet mosaic virus, which causes local and systemic symptoms
on C. quinoa (No. 47 with only 1 lesion of BYV). Using serological double-
-diffusion method in agar we demonstrated BYV on a lower number of
beet samples. In comparison with the biological method we did not
demonstrate the virus in such cases when C. quinoa reacted less sensiti-
vely forming a decreased number of local lesions. Precipitation lines were
weak and were getting distinct only after treatment with acetic acid.
Precipitation line specific for BYV appears close by the well with the
antigen. Sometimes a second line appeared in addition closer to the well
with the antiserum as a reminder of the precipitation line of soluble
protein (Chairez and Lister, 1973). This line may be non-specific
although absorbed antiserum was used.

Serological precipitin drop test, an economic method from the point
of view of practice is suitable for BYV diagnosis on beet plants in autumn
season. If a very exact diagnosis is desirable we shall examine serologi-
cally negative samples also using the biological test on C. quinoa, as it
was demonstrated by Opel and Fuchs (1975) for young beet plants
under glasshouse conditions. The method of serological precipitin drop
test was also successfully used for diagnostic purposes in connection
with the biological test on C. quinoa, the detection of BYV and BMYV
by transmission to test plants with Myzus persicae, electron microscopic
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identification of BYV, and evaluation of the yellowing symptoms caused
by both viruses (Hartleb, 1975).
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POLAK J., HARTLEB H., OPEL H. (Ustav ochrany rostlin, Praha - Ruzyné, Fyto-
patologicky ustav, Aschersleben). Diagnoza viru zloutenky fFepy ma rostlinach iepy
v podzimnim obdobi. Sbor. UVTI - Ochr. rostl. 11 (4) :243-251, 1975.

V podzimnim obdobi byla zjisfovana spolehlivost diagnozy viru zloutenky fepy —
Beet yellows virus (BYV) ve vzorcich listu rostlin repy prirozené infikovanych vi-
rem zloutenky a virem mirné ZzZloutenky repy. Diagnoza stanovena podle priznakl
na listech je nepresna. Ze zkousSenych objektivnich metod je spolehliva biologicka
metoda mechanického prenosu BYV na Chenopodium quinoa Willd. a sérologicka
kapkova precipitaéni metoda. Metodou dvojité difuze v agaru byl BYV prokazan

250 OCHRANA ROSTLIN -— 1975



v mens$im poc¢tu vzorka repy. K identifikaci BYV na starsich listech fepy s pfiznaky
zloutnuti v podzimnim obdobi doporucujeme praxi rychlou a hospodarnou sérologic-
kou precipitaéni kapkovou metodu. Sérologicky negativni vzorky je mozno prezkousSet
biologickym testem na C. quinoa.

repa; infekce viry zloutenky a mirné zloutenky repy; serologicka a biologicka diagno-
za viru zloutenky repy

[MOJIAK 4., TAPTJIEB X., OIIEJI ‘X. (Mucruryr samurni pacrennii, [Ipara - Pyawine; Puro-
RTOJOTHUEeCKIIT HHCTHTYT, Awepcieben). [lHarnos BsHpyca JKeaTyXH CBEKJABI Ha CBEKTOBHUHBIX
pacrenuax B ocennit mepuoxa. Shor. UVTI - Ochr. rostl. 11 (4) : 243-251, 1975.

B ocennnii nepmon onpenessnd HaleKHOCTb NMAarHO3a BUpPYyca sKeaTyxu cvekawt — beet yellows
virus (BYV) wna ofpasuax CBEKJIOBHUHBIX JIHMCTHEB, 3apPa’KEHHBIX ECTECTBEHHBIM IyTeM BHPYCOM
HEATYXH M BHpPycOM ciaboif skenTyxH cpeksbl. JlHarHos, nmpoBONMMBIE Ha OCHOBE IIPU3HAKOB Ha
JIMCTRAX, HeTO4YeH. 3 HCNBbITAHHBIX OGBEKTHBHBIX METONOB HalekeH GHOJOTHUECKMil MeTom Me-
xaHnueckoro nepesoca BYV ua Chenopodium quinoa Willd. u ceponornuecknit KamejibHbiif
npenunydraTHeiii Merox. C nomompio Merona asoiuO# auddysuu B arape BYV 6o ycranosien
I MaJOM KOJHYecTBe CBEKOJbHbIX 06pasuos. [as unentudukamum BYV Ha crapsix CBEKOJBHBIX
JUCThAX C TNPU3HAKAMU MOKEJTEHHA OCEHbI0 peKOMeHIyeM ObICTPHI M OKOHOMHBIH CepoJIOTH-
MeCKMiT MeTon KamenpHO# npenunuranun. OTpHaTessHEIE Ke B CEPOJIOTHYECKOM OTHOIIEHHH
o6pasupl MOKHO HcnbITaTh Huonoruueckum tecrom Ha C. quinoa.

cBeKsia; MHPEKIMA BHPYCAMH JKEATYyXH M caaboil JKeJTyXM CBEKJ]bl; CepoJOrudyeckuit u Guomornu-
HECKMif IIMAarHO3 BHpyCa JKEJNTYXH CBEKJBI

POLAK J., HARTLEB H. OPEL H. (Institut fiir Pflanzenschutz, Praha - Ruzyné,
Institut fir Phytopathologie, Aschersleben). Nachweis des Nekrotischen Riibenver-
gilbungsvirus in Zuckerriibenpflanzen wihrend der Herbstperiode. Sbor. UVTI -
- Ochr. rostl. 11 (4) : 243-251, 1975.

Es wurde die Nachweissicherheil fiir das Nekrotische Riibenvergilbungsvirus
(NRVV) wihrend der Herbstperiode in Blattproben von Zuckerriibenpflanzen tiber-
prift, die mit dem Nekrotischen und mit dem Milden Ribenvergilbungsvirus
(MRVYV) natiirlich infiziert waren. Die Diagnose nach der Sichtbonitur der Sympto-
me war ungenau. Von den gepriften Nachweisverfahren erwiesen sich die me-
chanische Ubertragung des NRVV auf Chenopodium quinoa Willd. als biologischer
Test und der serologische Prizipitin-Tropfentest als geeignet. Mit dem Prazipitin-
-Doppeldiffusionstest in Agar war das NRVV in einer geringeren Anzahl von
Blattproben der Zuckerriibe nachweisbar. Zum Nachweis des NRVV in alten Zucker-
riibenblidttern mit Vergilbungssymptomen wahrend der Herbstperiode empfehlen wir
flir die Praxis den schnellen und o6konomischen serologischen Priazipitin-Tropfen-
test. Serologisch negative Proben konnen zur Erhohung der Nachweissicherheit mit
dem biologischen Test aul C. quinoa nochmals tberpriift werden.

Zuckerriibe; NRVV- und MRVV-Infektion: serologischer und biologischer Nachweis
des NRVV
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REVIEW

ECOLOGY AND PROGNOSIS OF THE POTATO STOLBUR DISEASE

Bojnansky, V. — Kosljarova, V. — UzZakova, 1. Ekologia a pro-

gnoza stolburu zemiaka. Polnohosp.

Veda, Ser. A (2), 1975. Veda, Publish.

House of the Slovak Academy of Sciences, Bratislava, Czechoslovakia, 99 pp.,

24 fig. Price 34,— Kcés

The publication will be uselul for scientific, research and pedagogic co-workers
at home, at universities and research institutes. The language is Slovak with ex-
tensive summaries in English, Russian and German, incl. description of tables and

figures.

The potatoes, among the Solanaceae
cultivated plants, are most often infected
with the stolbur disease. Especially, in
certain years, this mycoplasmatic disea-
se plays an important role in the dege-
neration of potatoes. From a scientific
and practical point of view the period
of progradation and the beginning of
culmination are very important for the
basis on which it is possible to elabo-
rate the prognosis and warning service
of the occurrence intensity of the pa-
thogen.

The authors during their 20-year ob-
servations had a chance to see the pe-
riod of culmination, retrogradation and
latency and thus they could evaluate
the economic importance and range of
the disease. They observed systemati-
cally the situation of the stolbur ap-
pearance on cultivated plants, especial-
ly on potato, tomato and tobacco, and on
wildly-growing weeds, namely on bind-
-weed, and the main vector leafhopper
Hyalesthes obsoletus in the warmest re-
gion of southern Slovakia. The obser-
vation and elaboration of existing and
historical climatic data and their eva-
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Juation from the standpoint of the de-
velopment and functions of the vector
and pathogen was their task as well.

Besides the study of ecological and
vectorological conditions even other fac-
tors were evaluated which could se-
riously influence the occurrence of the
stolbur., The significant factors are also
the structure and situation in agricul-
ture, the composition of biotypes, the
anthropological effect (the application
ol insecticides and herbicides), which can
reduce or increase the effect of the
first factor - the climate.

The observations and investigations,
carried out for many years, of the
research results of other authors, pub-
lished in numerous papers from the
vear 1948 till 1970, allowed to elaborate
the principles of a solid prognosis for
the following years. Gained knowledge
is used as a basis for forecasting and
signalization of the disease occurrence
and is useful for early and economic
plant protection measures. It is the first
forecasting of a mycoplasmatic disease.
The research results can be applied in
other regions and countries, too.



RESISTANCE OF SOME EUROPEAN SPRING BARLEY VARIETIES
TO SEVEN RACES OF POWDERY MILDEW (ERYSIPHE GRAMINIS
DC. F. SP. HORDEI MARCHAL)

F. BRUCKNER

BRUCKNER F. (Cereal Research Institute, Kromériz). Resistance of Some
European Spring Barley Varieties to Seven Races of Powdery Mildew. Shornik
UVTI - Ochr. rostl. 11 (4) : 253-259, 1975.

European varieties of spring barley from the world collection of the Cereal
Research Institute at Kromeériz were tested for reaction to seven powdery
mildew races, namely Az, Dio, AmCz, EmCz Cs5, AmCiz and Cis for the re-
sistance to this disease. It was found that 88 varieties resisted at least to
some of these races. According to the reaction to individual races, the varieties
were divided into 13 groups with different genetical background of resistance.
powdery mildew races; barley resistance breeding

Breeding of barley for mildew resistance has a long-time tradition in
Europe, so that most varieties are characterized by this trait. At present,
however, some types of resistance are more of historical than of practical
importance, for the spectrum of powdery mildew physiological races has
changed in individual countries to such a degree that these varieties are
not any more suitable as regards the resistance.

Honecker (1931—1932) occupied himself with the first intentional breeding
for resistance. Strain ‘Weihenstephan CP 127422’ from the cross ‘Criewener X Pflugs
Intensiv’ bred by him, has influenced the barley breeding programme, especially
in West-European varieties. Even though this resistance is of no practical importance
at present, it has been found in a great number of newer varieties. The resistance
gene is the same as the Mlg gene in the var. ‘Goldfoil’.

Wild barley Hordeum spontaneum Xoch. var. nigrum H 204 was the second
significant genetic source for mildew resistance breeding. This barley was pointed
out by Hoffmann and Kukuck (1938), but only Rudorf and Wien-
hues (1951) have bred a great number ol resistant strains by the method of back-
-crossing, which aflfected breeding not only in Germany, but also in other countries,
mainly in Great Britain. The resistance gene in this wild barley was designated
Mlas (Moseman et al., 1965).

The third most spread European source of mildew resistance is the Indian
barley ‘Lyallpur 3645’ (Hoffmann, Nover, 1959), from which a great number
of resistant lines have been bred. By means of a genetic analysis of one of these
lines No. 4831 it was proved that the resistance gene, similarly as the Hordeum
spontaneum gene, is located in the Mla locus and was designated Mla7 (Scholz,
Nover, 1967).

Later on new mildew races occurred which were capable of attacking only
some of analogues ol the barley ‘Lyallpur 3645 (Nover, 1968; Plate, Fisch-
beck, 1969; Slootmaker, 1970) and thus it was proved that 'Lyallpur 3645’
contains another gene besides the gene Mla7. With the occurrence of the powdery
mildew race which is virulent for the ‘Lyallpur 3645’ gene, Nover (1972) expressed
the opinion that this second gene is Mlas found before in the var. ‘Weider C. 1. 1021’
(No. 22) by Luig et al. (1958). This gene is closely linked with the Mla7 gene and
only in some lines it has come to the breaking of this linkage.
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The Arabian two-rowed barley became the further significant source for the
resistance breeding and the first varieties with this resistance were the Dutch va-
rieties ‘Emir’ and ’‘Sultan’. However this resistance was soon overcome, after new
powdery mildew races virulent to these varieties had occurred (Wiberg, 1970;
Wolfe, 1972).

The varieties with the middle resistance derived from the African barley Hor-
deum laevigatum, as the Dutch varieties 'Minerva and 'Vada’, resisted for a long
time (Anonym, 1959). Later on the var. 'Minerva’ was used in breeding new va-
rieties, mainly in Denmark. v

Hayes (1973) reported that in 1971 Wolle isolated powdery mildew cultures
which were capable of infecting the var. Vada severely. Wiberg (1974) reported
some races found in Sweden which are capable ol attacking Hordeum laevigatum.

As the var. ‘Monte Cristo C. 1. 1014’ with the Mlas resistance gene was resistant
to all powdery mildew races known in Europe (Moseman, Jorgensen, 1971),
it was used for breeding in Sweden. Nevertheless, in a short time after the first
varieties with this resistance had bheen introduced into production, new races oc-
curred which were virulent to the Mlay gene (Wiberg, 1974). It is worth mention-
ing that these powdery mildew races simultaneously surmount also the resistance
in varieties with the associated Mla4 and Mla7 genes.

MATERIAL: AND METHOD
For the identification of genes mentioned above as well as other resistance
sources we have intentionally carried out tesling with selected races. The reaction

I. Reaction of 14 barley differentials to 7 powdery mildew races (Erysiphe graminis
DC. f. sp. hordei Marchal)

Race
Differential o -

QR | A |d|=|S
Weihenstephan CP 127422 R R S S S S N
Weihenstephan 37/136 R S S S S S S
Weihenstephan 41/145 S S S S S S S
Voldagsen 8141/44 R S R R S R R
Gatersleben Mut. 511 S S R R S R R
Gatersleben Mut. 501 R S R R S R R
Anatolien Hor. 1063 M M M M M S M
Indien Hor. 1657 S S S S S S S
Balkan Hor. 1036 R S R R R R R
Algerian C. 1. 1179 R R R R R R S
Anatolien Hor. 1104 R R R R R R S
Anatolien Hor, 1402 M M M M M M M
Amsel R R S R R S R
Emir R R R S R R R

R — resistant
M — middle — resistant
S - susceptible
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of the test assortment completed with further differentials to the inoculation with
seven powdery mildew races is given in Table I.

The race Az is the further race in group A differing with its virulence from
25 races of this group described up to now (Nover et al, 1968: Wiberg 1970).
It is avirulent to the Mlg gene and serves therefore for the identification of varie-
ties possessing this gene. It is virulent to the Mla gene contained e. g. in the var.
‘Rabat C. I. 4979’. This gene is also contained in the dilferential 'Algerian C. 1. 1179,
and in spite of it this variety is not attacked by the race Az due to the fact that
‘Algerian C. 1. 1179 possesses the further Mlat gene contained in the dilferential
‘Anatolien Hor. 1104 (Nover, 1972). The race Az is the only mildew race [rom
the used ones which is not capable of attacking '"Weihenstephan 37136,

Besides the capability to identify the varieties with the Mlg gene, the race D
can identify also the gene Mlas contained in the barley sliain oiriginating from the
crossing with Hordeum spontaneum ’'Voldagsen 8141/44’. It could serve for respective
identification of the gene Mlas contained in 'Hor. 1036,

The mildew race AmC:z is virulent to the Mla7r gene and serves therefore lor
its identification in varieties deriving their resistance from ‘Lyallpur 3645’.

Similarly the further race EmC2 which is indistinguishable from the preceding
one on the standard differentials, identifies all varieties deriving their resistance
from the Arabian two-rowed barley.

The mildew race Cs5 is virulent to the Mlas gene similarly as the race Di. In
addition it is virulent to the Mig gene. By means of these two races it is possible
to distinguish the varieties containing oae or both resistance genes.

Similarly the race AmCi2 enables distinguishing the varieties deriving their
resistance from ‘Lyallpur 3645 with one gene Mla7 or with both genes MM+ and
Mlar. The Mlas gene is contained in the differential ‘Anatolie Hor. 1063'.

The last race from the used ones, Ci6 is virulent to the Mla as well as Mlat ge-
nes and therefore the differential ‘Algerian C. I. 1179’ is attacked by this race. By
means of the races Az and Cié the varieties with these individual as well as asso-
ciated genes may be identified.

With the races mentioned above, the European spring barley varieties newly
accepted into the World barley collection ‘at the Cereal Research Institute at Kro-
meériz were tested also in isolated chambers in 1970—1974.

RESULTS

According to the reaction to powdery mildew races used, the barley
varieties may be divided into the following groups:
a) Varieties with the Mlg gene, resistant to races Az and D, 'Abed
Deba’, Alma’, ‘Ararat’, ‘Aspa’, "Aspana’, '‘Berac’,/Berenice’, ‘Breuns Villa/,
‘Brevia’, ‘Caribou’, ‘Carstens Contra’, ‘Certa’ /,Collimba’, ‘Cosmos 34’ "Cerno-
morec’, ‘Dendr’, '‘Damazy’, ‘'Dukat’, 'Favorit’, ’‘Gerkra’, ‘Hilde’, ‘Imber’,
‘Julia’, 'Krasnodarskij 35, ‘Lilly’, ‘Lisa’, ‘Lola 35’, ‘Miillers Columba’, '‘Odés-
kij 36, ‘Oriol’, 'Osiris’, ‘Piri’, ‘Quantum Plus’, 'Strengs Nackta’, 'Topas’,
"Zemyr'. '
b) Varieties with the Mlas gene, resistant to races Az, AmC, EmC.,
AmCiz, and Cie: "Ametyst’, ‘Cristal’, ‘Dauphine’, 'Legia’, ‘Midas’, "Prelude’.
¢) Varieties with the M!g and Mlas genes, resistant to all races with the
exception of race Cs: ‘Carina’, ‘Dora’, 'Maris Canon’, '‘Medusa’.
d) Varieties with the Mlay gene, resistant to races Az, Di, EmGCs,
Cs, Cis: "Adora’, ’Ammer’, ‘Derenburger’, ‘Hornisse’, 'Visir’, 'Wing'.
¢) Varieties with the Mlas and Mlar; genes, resistant to all races except
for race AmCiz: ’'Askania’, 'Diana’, ‘Drossel’, ’Elgina’, 'Fitis’, ‘Galina’,
'Mazurka’, ‘Ortolan’.
f) Varieties deriving their resistance from the Arabian two-rowed barley
with the resistance to all races except for race EmC,: "Aramiy’, 'Hassan’,
‘Nudinka’, ‘Ofir’.
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g) Varieties deriving their resistance from Hordeum laevigatum with the

middle resistance to all the seven races: “Abed Bomi’, ’Abed Lofa’, ‘Abed
Mala’.

h) Varieties with the resistance from H. laevigatum + the gene Mlg.
resistant to races Az and Dio, middle-resistant to the other races: ‘Pauline/,
'Multum’.

i) Variety with the resistance from H. laevigatum + the gene Mlas, resis-
tant to races Ass, Di, EmCs, Cs, Cis, middle-resistant to races AmC: and
AmCiz: 'Belfor’.

j) Varieties resistant to all 7 powdery mildew races: ‘Akka’, 'Mona’ and
‘Rupal’. Of these the first two varieties contain the Mlas gene, 'Rupal’
contains a different resistance gene.

k) Varieties with the resistance to race Az only, conformable to the
differential Weihenstephan 37/136: ‘Moskevskij 121’, ‘Méstnyj Gruzinskaja
6161/, 17480, and 17491.

1) Variety with the probable gene Mlat, susceptible to race Cis only:
'Méstnyj Gruzinskaja 6153'.

m) Variety with the composite and segregating resistance: ‘Trumpf’.

DISCUSSION

From the review it is evident that still a considerable number of varieties
contain only little effective gene Mlg. A substantially less number contai-
ned the only gene Mlas or in combination with the gene Mlg. The similar
situation occurred in varieties with the gene Mlas or with the genes Mlas
and Mla;. These are mostly crosses with barley strains deriving their
resistance from the var. ‘Lyallpur 3645’. Only the var. 'Visir’ has this
resistance from the var. ‘Long Glumes C. I. 6168. The identity of the
resistance in this variety with the varieties possessing the Mla; gene was
proved by Nover and Lehmann (1972).

The race EmC, was capable of attacking only four varieties. Middle
resistance to all the races is characteristic for the varieties with the
resistance derived from Hordeum laevigatum. Resistance in the varieties
‘Pauline,” 'Multum’ and ’Belfor’ gives evidence that this resistance may
be combined with the gene Mlg, as well as with the genes at Mla locus.

The var. '‘Belfor’ contains 3 genes for powdery mildew resistance. This
conclusion may be drawn not only from the reaction to the races used,
but also with regard to its origin ‘Minerva X (Heine 4808 X Piroline)’.
Besides the gene from the var. ‘Minerva’, there are the associated genes
Mlas and Mla; from the strain Heine 4808. Also the presence of the Mlg
gene from the var. ‘Piroline’ is not excluded. For the precise genetic analy-
sis of resistance in the var. ‘Belfor” it would be necessary to make proper
crossings and evaluate F, segregation ratios. The demonstration of the
middle resistance of the Mlas gene cannot be distinguished from the H.
laevigatum resistance gene on the basis of testing with different races.

Resistance in the var. ‘Belfor’ may be considered as the most valua-
ble one from the set of examined varieties. In this variety it succeeded
in combining the middle resistance transferred from the var. ‘Minerva’ and
ineffective to only a small number of powdery mildew races with the
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high resistance conditioned by the gene Mla; which is effective to compa-
ratively wide mildew race spectrum.

This resistance based genetically in a complicated way should be
given preference over the resistance in the varieties ‘Akka’ and 'Mone’
which had not a long duration. Similarly as in these varieties, also in
the var. ‘Rupal’ it may be expected that its resistance will be superceeded
also soon. The races capable of infecting the var. 'Rupee C. 1. 4345’ from
which the var. '‘Rupal’ derives its resistance, were found in Isracl (Eyal
et al., 1973).

Varieties in the group ,k“ with the resistance to the mildew race
Ay only are quite unimportant for resistance breeding. The resistance
of the local variety from Gruzia 6153 is more valuable. This resistance
was found before in the older barley variety from USSR "Krymskij 301’
(Briickner, 1965).

Quite unusual reaction to the examined mildew races was found in
the newest, at present the most wide-spread variety in GDR Trumpf
(‘Hadmersleben 46566/68"). When inoculated with the races AmC, and
AmCia, besides the middle-resistant plants also the susceptible ones occu-
rred. The reaction of plants to other races may be divided into three infec-
tion types: susceptibility, middle and high resistance. This middle resis-
tance was very unbalanced in the range from 1 to 3 at the five-grade
scale, o (highly resistant) to 4 (susceptible).

The var. "Trumpf’ is a very composite cross and many varieties parti-
cipated in its resistance to powdery mildew, as well as to leaf rust of
barley (Puccinia hordei Ott.) and stripe rust (Puccinia striiformis West.).
As a young varicty bred comparatively in a short time, it is either not
genetically stabilized up to now, or it contains intentionally more lines
with different genetical bases of resistance. It certainly contains the gene
Mlaz, which is testified by the uniform reaction to the mildew races AmC:
and AmC. The further middle resistance gene has probably its origin in
the Ethiopian barley which is denoted in the pedigree of this variety as
'S 3170 It is an older designation of Ethiopian barley collections gained
by German expeditions.

This barley probably transferred also the resistance to barley leaf
rust into the var. "Trumpf’. The reaction of the var. "Trumpf’ to barley
lecaf rust was in accordance with the typical reaction of some Ethiopian
varieties examined by ‘Ab-,12" ‘Ab-14" (Briickner, 1970). These bar-
ley varieties are simultancously characterized also with middle resistance
to powdery mildew. However it is not excluded that the var. 'Trumpf’
contains also another gene for middle resistance Mlaa.
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BRUCKNER F. (Vyzkumny ustav obilnarsky, Kromériz). Odolnost nékterych evrop-
skych odrud jarniho je¢mene proti sedmi fyziologickym rasam padli. Shor. UVTI -
- Ochr. rostl. 11 (4) : 253-259, 1975.

Evropské odrady jarniho je¢mene ze sbirky svétového sortimentu Vyzkumného usta-
AmC2, EmCz, Cs5, AmCi2 a Cis na odolnost proti této chorobé. Bylo zjisténo 88 odrad
s rezistenci alespon proti nékteré z uvedenych ras. Podle reakce k jednotlivym rasam
byly tyto odrtady rozdéleny do 13 skupin s raznym genetickym zaloZenim rezistence.

BEPIOKHEP @®. (Hayuso-mccienoBaTeJqbCKHii MHCTHTYT 3€pHOBOrO xossiictsa, Kpomepkuxk).
YcTOHYMBOCTE HEKOTODHIX EBPONEHCKHX COPTOB APOBOr0 AYMEHA NPOTHB CeMH QH3HONOTMYECKHX
pac myunucroir pocsl, Shor. UVTI - Ochr. rostl. 11 (4) : 253-259, 1975.

Esponeiickue copra ApoBOTO AuUMEHA W3 KOJJIEKIMM MMPOBOTO copTMMeHTa HayuHO-Hccienosa-
TEJBbCKOTO MHCTHTYyTa 3epHOBOTO xo03giicrsa B KpOMepikuike HCIBITHIBANMCE HA CeMb H36paHHBIX
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pac myunucroit pocnt Az, M1, AmCsz, Cs5, AmCi2, EmCz u Cig uHa ycrofiuusocTs NIPOTHB 3TOrO
3aoseBauns. Brio Haiineno 88 copTOB, yCTOHUMBEIX NPOTHB HEKOTOPHIX M3 IPHBENEHHHIX pac.
CorsacHo peakuuu Ha OTHeJbHEIE packl STH copra 6buUrH pasnenedsl Ha 13 rpynn ¢ pasHoi
reHeTHYecKH OGOCHOBAHHON CTEIEeHBIO yCTOHUYMBOCTH.

BRUCKNER F. (Forschungsinstitut fiir Getreidebau, Kromériz). Die Widerstands-
fihigkeit einiger europdischer Sommergerstensorten gegen sieben physiologische
Mehltaurassen. Sbor. UVTI - Ochr. rostl. 11 (4) : 253-259, 1975.

Die europidischen Sommergerstensorten von der Sammlung des Weltsortimentes des
Forschungsinstituts fiir Getreidebau in Kromeériz wurden durch sieben ausgewihlte
Mehltaurassen Az, D1, AmCz2, EmC2, Cs5, AmCi2 und Cis auf Widerstandsfahigkeit
gegen diese Krankheit gepriift. Man konnte 88 Sorten mit einer Resistenz zumindest
gegen einige von den angefiihrten Rassen ermitteln. Je nach der Reaktion gegen
die einzelnen Rassen wurden diese Sorten in 13 Gruppen mit verschiedener gene-
tischen Veranlagung der Resistenz eingegliedert.

Author’'s address:

Ing. FrantiSek Briickner, CSc., Vyzkumny ustav obilnarsky, 767 41 Kromériz
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REVIEW

INFLUENCE OF POWDERY MILDEW (ERYSIPHE GRAMINIS F. SP. HORDEI
MARCHAL) ON PHYSIOLOGICAL PROCESSES IN BARLEY

Paulech, C. — Fric¢, F.

— Haspelovd-Horvatovicovada, A —

Priehradny, S. — Vizarova, G.: Vplyv micénatky na fyziologické pro-
cesy jacémena. Polnohosp. Veda, Ser. A (4), 1975. VEDA, Publish. House of the
Slovak Academy of Sciences, Bratislava, Czechoslovakia, 204 pp., 65 fig. Price

23,— K¢és

In this work, experimental results of a group of scientists of the plant patho-
logical physiology division of the Institute of Experimental Biology and Ecology
of the Slovak Academy of Sciences, are reviewed; the results were obtained in the
course of ten years in the region of the influence of the fungus Erysiphe graminis
on basic physiological and biochemical processes of barley plants.

Main indications of the influence
of the fungus on photosynthesis rate of
single barley leaves during vegetation,
on chlorophyll and carotenoid contents,

as well as on the mutual relation
between the mentioned assimilation
pigments and photosynthesis rate are
shown. Also information on mildew

influence on water uptake and level, on
cuticular and stomatal transpiration, on
the respiration during the primary in-
fection cycle and whole pathogenesis is
provided. In addition, experimental
results of the influence of the fungus
on nitrogen, carbohydrate and phenolic
metabolism are presented. Results of the
study of mildew influence on the enzy-
me activity, their isozyme composition,
on growth regulators (auxins and cyto-
kinins), and on total plant growth and

development, are summarized in sepa-
rate chapters.
The data of the mentioned regions,

obtained in susceptible and resistant
plants, are compared and evaluated as
to their mildew resistance. The changes
in the physiology of infected host plants
are associated with single stages of the
pathogenesis.
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A literature review of knowledge from
the region investigated, and concise data
on the methods applied in individual
experiments are showrn.

It is quite a complex and, on the
whole, synthetic elaboration of the
problems mentioned. The knowledge,
obtained in this work, supplements the
known visual knowledge of symptoms
ol diseases by the symptoms in physio-
logical processes of plants. This know-
ledge makes it possible to analyse better
the harmfulness of the mildew in bar-
ley, and contributes to know the regu-
larities of mutual relations between the
autotrophic plants and heterotrophic
pathogens. In addition it forms the basis
for the right orientation of integrated
protection, and for obtaining the plants
capable to resist infection.

This work can be recommended for
scientists, researchers, pedagogues, as
well as for the graduates in plant pro-
duction and protection, and selection.
The language is Slovak with extensive
summaries in English and Russian, incl.
description of tables and figures.



THE PHYSIOLOGIC SPECIALIZATION OF ERYSIPHE GRAMINIS
F. SP. TRITICI IN WHEAT IN CZECHOSLOVAKIA, AS EXAMINED
IN 1969 AND 1970

F. MRAZ

MRAZ T. (Cereal Rescarch Institute, Kromériz). The Physiologic Specialization
of Erysiphe graminis f. sp. tritici in Wheat in Czechoslovakia, as Examined in
1969 and 1970. Shor. UVTI - Ochr. rostl. 11 (4) : 261-266, 1975.

This contribution gives a review of the occurrence of physiologic races of pow-
dery mildew (Erysiphe graminis f. sp. tritici) in wheat in Czechoslovakia in
1969 and 1970. The races and their frequency ascertained in 1969 are shown
in Tab. I, the races and their frequency from 1970 are given in Tab. II. In ad-
dition to the races ascertained previously, in 1969 races 13 and 29, in 1970 race
3 were identified. Thus from the beginning of the study of parasite specialization
the spectrum of physiologic races has been increased to 22 races altogether:
0, 1, 2, 3, 4, 13, 14, 15, 16, 18, 20, 21, 22, 23, 25, 26, 27, 29, 30, 32, 33, and 34. Up
to 1970 race 3 was the most frequently occurring one, according to frequency
this was followed by races 18, 0, 4, 21, 34, 15.

wheat: powdery mildew; physiologic races

The significance of powdery mildew is confirmed by the fact that
up to now no winter as well as spring wheat variety grown in Czecho-
slovakia is resistant to this disease. Moreover, namely ever since 1970 an
increasing tendency of the intensity of its occurrence may be observed,
especially certain physiologic races and this is connected with varietal
composition and relative representation of individual varieties in practice.
There is especially the physiologic race 4 which by enlarging the growing
areas sown with varieties susceptible to it (‘Kavkaz’), gained host plants
for propagating itself, and nowadays it is the main cause inhibiting the
otherwise effective varieties from their full utilization.

We began to study the physiologic specialization of powdery mildew
in the Cereal Research Institute at Kromé¥iZ in 1965. Until that year no
data were known about the spectrum and distribution of races, although
powdery mildew currently occurred in wheat stands, of course to a lesser
extent, and was evident in the breeding material. In 1965 we gained the
first data on the race spectrum of this parasite which have been gradual-
ly supplemented in the subsequent years. Up to now the results have
been published only for the years 1965 and 1966 (M r 4z, 1970) and for
1967 and 1968 (M r 4z, 1972). The present contribution gives information
about the race spectrum found in 1969 and 1970.

MATERIAL AND METHOD

The composition of test assortment: ‘Carsten V’, ‘Salzmiinde Stamm 14/44’, ‘Red
Fern’, 'Axminster’, 'Normandie’, ‘'Halle Stamm 13471, "Weihenstephan Stamm M1’,
'Hope', 'Chul’.
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Physiologic races were identified from the multiplied single-pustule isolations
of parasite, in an air-conditioned chamber with artificial illumination at the tempe-
rature 159C % 20C. In 1969 and 1970 there was a difference only in localities in
which powdery mildew samples were collected for identification, and in repre-
sentation of varieties from which powdery mildew samples were chosen.

RESULTS

STUDIES IN 1969

The survey of the number of collected powdery mildew samples and
physiologic races ascertained in the cited localities and their frequency
are shown in Table I. The data are completed with a map (Fig. 1).

1. The map of localities of sample collections and powdery mildew races identified
in 1969

2. The map of localities of sample collections and powdery mildew races identified
in 1970
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I. Survey of the number of collected powdery mildew samples and physiologic races

from individual localities in 1969

Locality

Number of powdery
mildew samples from
the locality

Designed physiologic
races
from the locality

Bohemia

Bochov

Dobruska

Dobrenice

Hradec Kralové
Jindfichuv Hradec
Knézeves u Rakovnika
Luzany

Mélnik

Pisek

Podébrady

Rychnov nad KnéZnou
Semcice

Slany

Slapy

Uhftetice

Usti n. Orl.

Moravia

Branisovice

Blatnice u Veseli n. M.
Bosonohy

Bystrice n. Pern$tejnem
Ceje

Hrubdice

Kromériz

Mohelnice

Novy Ji¢in

Opava

Ostrava

Roznov pod Radho$tém
Svitavy

Sternberk

Tel¢

Tiebid

Zlechov u Uh. Hradisté
Slovakia

Bucany

Gemerskd Poloma
Kolta

Levice

Liptovsky Mikulas
Maly Sarig

Nové Mesto nad Viahom
Pohronsky Ruskov
Radosina

Rozhanovce u Kosic
Sladkovic¢ovo

Solary

Spisské Podhradie
Trebisov

Tvrdosovce

Turna nad Bodvou
Viglas

Vranov

Vrutky

Ziar nad Hronom
Zilina

DD DD et ) bt bt ek et et e e e I e el

—
Pt ek et ek ek ek et el e ek (00 DD MR = = DD

el et~ M= 2T 2 B S T e e e I R e

3

0
0,1,3,15,22

3

3
14
0,1
26
0,3

3,13, 14
22

3, 4,27
3

4,15,22
0, 3,21
18

0,3
0

3,18
34
0,3, 4,27
3,18
0,1,3, 4, 18, 20, 21
18

0
18

wWoo

22

W wWw

3, 18, 26, 29, 34
3

3
15
15

0,3, 4,18, 21, 25
0, 3, 4, 18,21, 27
15
3,15, 34
18

5,
0,
0
3
3
21
18
3

The frequency of races: 0 (21), 1 (5), 2 (1), 3 (34), 4 (7), 13 (1), 14 (2), 15 (7), 18 (16), 20 (1),
21 (8), 22 (5), 25 (1), 26 (2), 27 (3), 29 (1), 34 (3).
The numbers in parentheses denote how many times the individual given races were

identified.




STUDIES IN 1970

The survey of the number of collected powdery mildew samples and
physiologic races ascertained in the given localities and their frequency
are demonstrated in Tab. II. The data are completed with a map (Fig. 2).

II. Survey of the number of collected powdery mildew samples and physiologic
races from individual localities in 1970

Number of powdery Designed physiologic
Locality mildew samples from races
the locality from the locality
Bohemia
Dobrenice 6 3,4,18,21,33
Klatovy 1 0
Luzany 2 3,18
Mélnik 1 3
Podébrady 1 25
Praha 1 4
Revnicov 1 3
Semcice 2 4,22
Slapy 3 0,4,15
Uhfretice 3 2,23,24
Moravia
BraniSovice 4 0,4,18,29
Bystfice nad Pern$tejnem 3 2, 4,14
Cejé 1 18
Fulnek 1 1
Hluk u Uh. Hradi$té 1 3
Hranice 1 3
Hrubdice 1 34
Kromériz 3 3,18,21,23
Olomouc 1 18
Svitavy 1 0
Slovakia
Bucany 3 4,18, 26
Radosina 1 4
Sladkovicovo 2 2,21
Solary 3 4,18
TrebisSov 1 2
Viglas 1 2

In 1970 from the total of 26 localities 49 powdery mildew samples were collected and from
these 53 physiologic races were identified in Czechoslovakia.

The frequency of races: 0 (4),1 (1), 2 (5), 3 (7), 4 (12), 14 (1), 15 (1), 18 (9), 21 (3), 22 (1),
23 (2), 25 (1), 26 (1), 29 (1), 33 (2), 34 (2).

The numbers in parentheses denote how many times the individual given races were
identified.

DISCUSSION

It follows from Tables T and IT that in 1969 the spectrum of physio-
logic races of the parasite consisted of races o, 1, 2, 3, 4, 13, 14, 15, 18,
20, 21, 22, 25, 26, 27, 29, and 34, in 1970 there were races o, I, 2, 3,
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4, 14, 15, 18, 21, 22, 23, 25, 26, 29, 33, and 34. When comparing these
ascertained race spectra with the race scale in the period 1965 —1968, we
may sec that new races were discovered in the territory of Czechoslovakia,
namely races 13 and 29 in 1969 and race 23 in 1970.

Thus in the territory of Czechoslovakia the race spectrum was ex-
tended to the total of 22 races (races O, 1, 2, 3, 4, 13, 14, 15, 16, 18, 20,
21, 22, 23, 25, 26, 27, 29, 30, 32, 33, and 34). Race 13 was found in the
locality of Podébrady on an unknown variety, race 29 in Bucany on Salz-
miinde St. 14/44, race 23 on ’Weihenstephan St. My consistently in two
localities — Kroméfiz and Uhfetice. Besides the races mentioned above
also some cultures of the parasite were gained, the reaction of which is
different in some respects from the reaction with races described up to
now. Some of them arc probably new races. These are the object of further
studies.

When recapitulating the present knowledge from the study of physi-
ologic specialization from the territory of Czechoslovakia into the resul-
tant numbers, then up to 1970 from the total of 417 isolations race 3 be-
longs to the most frequently identified races (8otimes), then there are
races 18 (63times), O (54times), 4 (39times), 21 (31times), 34 (30times),
and 15 (27times). These seven races represent almost 78 % of all iso-
lations designed. Therefore they may be considered the economically
most significant races for the contemporaneous cereal growing in our
country. From these the tendency of the occurrence of race 4 is especially
interesting. Tt is the race which attacks among winter wheat varieties
grown at present the variety Kavkaz in the first place. It is because of
its susceptibility to this race which was transferred to variety ‘Kavkaz’
from ‘Salzmiinder Bartweizen’ (Neuzucht). This was selected for crossing
because of its high resistance to rusts. With increasing the areas sown to
varieties with this genetical composition in practice. we secure the condi-
tions for the spreading of this race. Although the variety ‘Kavkaz’ was
very good from the beginning of its growing as to the rust and powdery
mildew evaluations, at the present time it preserves just the rust resistance
of economically significant characteristics regarding disease resistance.
Nowadays it is the variety with high susceptibility to powdery mildew,
although three or four years ago it was almost without any attack.

The results of study in the last two years have proved that also in
our country there are the races having a wider territory of occurrence.
They are races 3, 4, 15, and 18 which show the highest frequency and
were described also in other European countries — in Italy (Grasso,
1966), in Yugoslavia (Smiljakovi¢, 1966; Stojanovié et al, 1973),
in Hungary (Szumnics, 1969), in Germany (Nover, 1958), in Great
Britain (Wolfe, 1965), in Scandinavian states — Sweden, Norway, Fin-
land (Leijerstam, 1962; 1965), in USSR (Szunics, 1968), in Poland
(Ralski, Wozniak-Strzembicka, 1972). Thus it may be sup-
posed that all the races are uniformly pretentious to environmental con-
ditions. It follows from their distribution that just races 3, 4, 15, and
18 have of all races the least pretension to the environment, in comparison
with e. g. race 11 which is known only from Germany or race 17 which
was described by Leijerstam (1962) from Sweden and later on from
Poland (Ralski, WozZniak-Strzembicka, 1972).
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Prispévek podava prehled o vyskytu fyziologickych ras padli travniho (Erysiphe gra-
minis f. sp. tritici) na p3enici v CSSR v letech 1969 a 1970. Zjisténé rasy a jejich frek-
vence z 1. 1969 a 1970 jsou uvedeny v tabulkdch. V r. 1969 byly pro uzemi CSSR
identifikovany proti drive zjisténym je$té rasy 13 a 29, v r. 1970 rasa 23. Jimi se
rozsifuje spektrum fyziologickych ras parazita od poc¢atku studia jeho specializace
na 22: 0, 1, 3, 4, 13, 14, 15, 16, 18, 20, 21, 22, 23, 25, 26, 27, 29, 30, 32, 33 a 34. Do r. 1970
je nejpocetnéji zastoupena rasa 3; pak nasleduji rasy 18, 0, 4, 21, 34 a 15.

pSenice; padli travni; fyziologické rasy

MPA3 @. (Hayuno-uccienosaTeJbCKHil MHCTHTYT 3epHOBOTO xoasiicra, Kpomepswmk). Puano-
noruveckas cneguanusanus Erysiphe graminis f. sp. tritici ma mmenune 8 UCCP B 1969
1 1970 romax. Sbor. UVTI - Ochr. rostl. 11 (4) : 261-266, 1975.

B crathe nmaercs 0630p O TOABJIEHMHM (PUIMONOTMUECKHX pac pockl anakos myunucroit (Erysiphe
graminis f, sp. tritici) na mmesune 3 UCCP B 1969—1970 romax. O6uapy)KeHHbIE pachl
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ero cneuwanusanuu xo 22: 0, 1, 2, 3, 4, 13, 14, 15, 16, 18, 20, 21, 22, 23, 25, 26, 27, 29,
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18, 0, 4, 21, 34 u 15.
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A METHOD OF OBJECTIVE RESISTANCE EVALUATION TO THE
LEAF SPOT (SEPTORIA APIICOLA SPEG.) IN CELERY

A. JANYSKA

JANYSKA A. (Vegetable Rescarch Institute, Olomouc). A Method of Objective
Resistance Lvaluation to the Leaf Spot (Septoria apiicola speg.) in Celery. Shor.
UVTI - Ochr. rostl. 11 (4) : 267-273, 1975.

The differences of the resistance degree of the seedlings (cca 5 true leaves) ol
different celery cultivars were evaluated by means of the amount of pycnidio-
spores per 1 g of infected material in the deflined conditions. The experimental
plants were subirrigated from the inoculation up to the ascertainment of the
weight of their above-ground parts (trial A — 16 days, trial B — 17 days). Thus
the washing ofl of the pycnidiospores from the leaves was prevented. All cut
leaves with the known weight were given into the Erlenmeyer flasks according
to the cultivars and watered (ratio 5 ml/1 g). The flask content was shaken
thoroughly from time to time. The pycnidiospores {rom pycnidia emerged and
produced a suspension with different density according to the intensity of in-
fection of analysed material. The suspension density ol the pycnidiospores (it
did not change after soaking the infected material for 6 hours) was determined
by means of the Biirker’'s chamber. From the weight data of the analysed ma-
terial, the amount of used water, and the pycnidiospores suspension density -—
the amount of pycnidiospores per 1 g of the material was reckoned. The more
susceptible variety produced 45.8 times more pycnidiospores in comparison to
the more resistant variety. Differences in the virulence of different isolates
ol Septoria apiicola were determined.

celery; resistance: Septoria apiicola; virulence

Septoria leaf spot is a common disease of the celery leaves. In con-
ditions favourable for the development of the disease the yields of bulbs
decreased by 70—80 % (Novdakovéa-Pfeiferovad, 1962). The yield
decrease is the greater the sooner in the vegetation the infection occurs;
if the seedlings are already infected in hotbeds, the losses reach up to
00% (Daebeler, Giessmann, 1971). From these facts the great
cconomical importance of this disease follows. Quite a number of possibi-
lities exist for decreasing the infection intensity by means of repeated
applications of suitable fungicides (Baumann, 1957; Hésslin, 1960;
Novakova-Pfeiferova 1962, Ramson, Burth 1968 a. o.).
From the point of view of integrated control of celery varieties with hig-
her resistance degree against Septoria leaf spot should be bred and pro-
pagated, which would limit and/or exclude the need of fungicides appli-
cation. |

Bohme (1959) found considerable resistance differences among different ce-
lery cultivars against Septoria. At the more resistant cultivar the fructification of the
fungus was substantially smaller, the infected leaves did notl die, the period from
the infection to the [ructification was longer, the size ol pycnidia and their number
on the leaf area unit were smaller. Bohme (1959) based — similarly as Sorgel
(1956) — the quantitative evaluation of the resistance degree on the fact that more
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susceptible plants afford more suitable conditions for greater reproduction of para-
sites. In the case of infected celery with the fungus Septoria apiicola, B hme (1959)
chose the value of the so-called “density ol pycnidia”, i. e. the average number of
pyenidia per 1 mm? of the leaf produced in a certain period (in the trial conditions
in 15 days after the inoculation) in standard definable conditions. She found the
pycnidia density by counting the pycnidia on all leaves of each plant in the trial,
by means of a binocular magnifying glass and planimetrically ascertained the leaf
area ol all leaves (in mm?); she divided the amount of pycnidia by the amount of
mm? and the resulting portion gave the value of “pycnidia density”.

Sheridan (1968) studied in detail conditions suitable for the infection of
celery with the fungus Septoria apiicola. He stated that a very strong infection oc-
curred when the suspension with the density of 10,000 viable pycnidiospores in 1 ml
of water was applied for the inoculation. and when the plants were kept for 72
hours after the inoculation in the environment with relative humidity near to 100 Y,
and under the temperature of 15—17°C.

Bohme (1959) stated differences in the virulence of Septoria apiicola isolates
[rom different regions. This fact must be taken into account in resistance breeding.

The aim of the experiment was to state and verify a quick method for the ob-
jective evaluation of the resistance degree available for the analyses of the more
numerous collections of breeding material, and to ascertain the differences in the
virulence of the Septoria apiicola isolates from different regions.

MATERIAL AND METHOD

A. — THE OBJECTIVE EVALUATION OF THE DIFFERENCES IN THE RESIS-
TANCE DEGREE OF CELERY CULTIVARS ACAINST SEPTORIA APIICOLA

For the trials the cultivars of the celery both slightly susceptible (cv. ‘Wiener
Riesen’) and highly susceptible (cv. ‘Non plus ultra’) were used.

The inoculation was made with the mixture of pycnidiospores prepared [rom
pure Septoria apiicola cultures of 12 isolates of dilferent celery cultivars from dif-
ferent regions:

Isolate No. Infected cultivar Origin

'Parizsky rapikaty’ Vegetable Research
Institute Olomouc

2 Celer k rezu jemny

3 'Lustra’ * Holland

4 "Prazsky obrovsky’ Vegetable Research
Institute Olomouc

5 'Ceva’ * Holland

6 Frigga’ * GDaRs

i 'Nerez’ Nova Ves —
Ostrava

8 '"Prazsky obrovsky’ Zavada — Bohumin

9 'Prazsky obrovsky’ Jaroslavice —-
Znojmo

10 'Nerez' Vel. Bilovice —
Breclav

11 'Prazsky obrovsky’ €

12 'Prazsky obrovsky’ Hodonice —
Znojmo

Note: * — The seeds were gained [rom the countries mentioned.

Septoria apiicola isolated from the infected plants from [irst re-sowings
in the Vegetable Research Institute.
The cultures of the fungus were propagated on 0.5, decoct made of dried celery
leaves, to which 2%, agar was added.
The experimental plants were grown in pots (4 10 em, height 7 em) perforated
on the bottom (in each pot 5 plants, each variety in 4 pots, i. e. 20 plants). The pots
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were placed in the plastic pan which enabled subirrigation and excluded the spray
of the leaves. Plants were inoculated in the stage of 5—6 true leaves.

For the inoculation the pycnidiospore suspension (density 40,000 pieces in 1 ml)
from the 36 days old cultures was used (after the reinoculation the cultures were
incubated 14 days in the thermostat under the temperature of 17°C, and then stored
in an ice-box under the temperature near 0°C for 22 days). For 20 plants 6 ml of
the inoculum spread by means of a mouth sprayer was used. After the inoculation
the plants were placed in a wet glass chamber for 8 days (relative humidity higher
than 96 %) in the glasshouse with the average temperature of 20°C. Afterwards the
plants were removed from the wet chamber and placed freely on the glasshouse
bench and left there 8 days. In 16 days after the inoculation the above-ground parts
of the plants were cut off and their weight was immediately determined. The leaves,
left freely in the air, dried and further development of the pycnidia and pycnidio-
spores was interrupted. The material prepared in this way (the whole quantity)
from each variety was put separately in the Erlenmeyer flasks and water (5 ml/l g
of the pycnidiospore suspension remained constant. The pycnidiospore suspension
was stated in the intervals 0,30, 1, 2, 4, 6, 8 and 16 hours. The contents of the flasks
were thoroughly shaken before each sampling. The aim of successive sampling was
to ascertain the interval of infected material soaking after which the concentration
of the pycnidiospores suspension remained constant. The pycnidiospore suspension
was transferred to the Biirker's chamber in which their total amount on 18 large
squares (the content above 1 square was 0.1 mm?®), and from this their average
amount per 0.1 mm’ were stated. By multiplying the average amount by 10,000 the
amount of the pycnidiospores in 1 ml of the suspension was stated. Since 5 ml of
water were used for 1 g of the iresh matter of leaves, multiplying the pycnidiospore
amount in 1 ml of the suspension 5 times gave the amount of the pycnidiospores
per 1 g of the analysed material. The results are in Tab. I.

I. Effect of the time of soaking of celery foliage infected with the Septoria apiicola
on the density of the pycnidiospores suspension (expressed in thousand pieces per 1 g
of fresh matter of the above-ground parts of plants)

cv. Wiener Riesen cv. Non plus ultra
"Time of soaking (slightly susceptible) (highly susceptible)
in hours
in thousand pieces % in thousand pieces VA
0.30 72,2 63.4 1,958,3 37.5
1.00 83,3 731 3,861,1 74.0
2.00 102,8 90.3 4,753,3 91.1
4.00 113,9 100.0 5,186,1 99.4
6.00 113,9 100.0 5,217,1 100.0
8.00 113,9 100.0 5,217,1 100.0

B. — THE VIRULENCE OF DIFFERENT SEPTORIA APIICOLA ISOLATES

In the trials celery cultivars slightly susceptible to Septoria apiicola ('Wiener
Markt’), medium susceptible (‘Grazer Marks') and highly susceptible (‘Non plus
ultra’) were used. The tested plants were grown in the same way as noted in para-
graph A.

Each variety was inoculated separately with the suspension of pycnidiospores
from each isolate (see paragraph A). The suspension of pycnidiospores was prepared
from the pure culture of the 2 months old fungus (1 month incubation in thermostat
under 17°C, 1 month kept in the ice-box — temperature near to 0°C); in all cases
the same amount of the inoculum (2 ml for 5 plants) with the same density (20,000
pyecnidiospores in 1 ml) was applied. After the inoculation the potted plants placed
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in the plastic pans were kept in the glasshouse (3 days in the wet chamber with the
relative humidity higher than 96", 14 dayvs [reely on the bench under the tempe-
rature of 17—229C and- subirrigated. The above-ground parts of the plants were cut
off 17 days after the inoculation, weighed in the turgescent state and dried in fresh
air. The amount of the pycnidiospores per 1 g of the original fresh matter was stated
in the same way as in paragraph A after soaking for 6 hours. The results are in
Tab. II.

1I. Virulence of different isolates of Septoria apiicola on slightly (cv. 'Wiener Markt’),
medium (cv. ‘Grazer Markt’) and highly susceptible (cv. 'Non plus ultra’) celery
cultivars expressed in thousand pieces of pycnidiospores per 1 g of [resh matter
of the above-ground plant parts

Cultivar
Isolate i
No. i %
Wiener Markt Grazer Markt Non plus ultra
1 28 144 500 224.0
2 17 72 183 90.7
3 39 172 206 139.0
4 11 50 367 142.7
5 33 139 617 263.0
6 39 17 - 300 152.0
7 78 150 100 109.3
8 39 78 317 144.7
9 44 72 189 101.7
10 39 122 272 144.3
11 33 39 194 88.7
12 33 56 283 124.0
X 36 101 294 —
RESULTS

A. On the susceptible cultivar ‘Non plus ultra’ the first symptoms of
infection, together with the start of the pycnidia production occurred al-
ready on the 10th day after inoculation. Symptoms of the infection were
very striking the 16th day after the inoculation; the large amount of pyc-
nidia appeared on the infected parts of the leaves. Since the infected plants
were subirrigated, the pycnidiospores were not washed off from the leaves,
they mostly remained in the pycnidia and/or they partly emerged from
the ostiols of pycnidia in thin spirals but they did not separate from pyc-
nidia. This fact enables quantitative determination of the pycnidiospore
amount per 1 g of the fresh matter. When the infected material was put
in water, the pycnidiospores emerged from the pycnidia and dispersed in
water. The trial proved that it was necessary to soak the infected leaves
for at least 6 hours (Tab. I) if constant density of the pycnidiospore
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suspension was to be reached. The infected material had to be shaken
thoroughly with water before placing - the suspension in the Biirker’s
chamber. The suspension density was the same even after 16 hours of
soaking; the pycnidiospores did not germinate at that time.

In the experimental conditions striking differences between the re-
sistance degrees of both cultivars were stated; at the more susceptible
cultivar (‘Non plus ultra’) 45.8 times more pycnidiospores were stated
as comparced with the more resistant cultivar ("Wiener Riesen’).

The results in Tab. I suggest certain differences in the virulence
between the isolates from different origin. The highest rate of the viru-
lence was stated in isolate No. 5 from the infected leaves of the cul-
tivar ‘Ceva’ (after the first re-seeding of seceds from the Netherlands), the
lowest in isolate No. 11 irom the infected leaves of the cultivar "Praz-
sky obrovsky’ (origin JZD Vel. Bilovice). In this trial marked differences
were found among the cultivars with regard to the rate of infection.

The number of the pycnidiospores per 1 g of the fresh matter in the
most susceptible cultivar ‘Non plus ultra’ was substantially decreased as
compared with trial A (Tab. 1). It was evidently affected by use oi
lower concentrations of the pycnidiospores in the inoculum and by shor-
ter duration of the incubation of the inoculated plants in the wet cham-
ber.

DISCUSSION

Reliable methods of the infection with parasites facilitate plant breed-
ing for resistance against some discases. The more susceptible plants
give more suitable conditions for the reproduction of parasites (S6rgcl,
1956); with lower reproduction of parasites, higher rate of resistance can
be deduced.

Bohme (1959) developed the method of objective evaluation of ce-
lery resistance agamst Septoria apiicola. She chose the value ,density of
pycnidia® per 1 mm? of leaf as an indicator. This method is exact but
technically and temporarily very pretentious. The method of determining
the number of pycnidiospores per 1 g of matter, described and verified in
this contribution, is also exact but considerably casier and quicker. It
cnables an objective evaluation of resistance of the greater collection of
breeding material of celery. It is not necessary to analyse the maierial
immediately after the incubation time had ended. The infected material
of the above-ground parts of the plant can dry in fresh air after weighing
(by which it is conserved) and analysing nced not to be done during the
vork ,peaks®.

However, it is probable that the method of determining the number
of pycnidiospores per weight unit (e. g. 1 g of fresh and/or dried matter
of the plant host) perhaps can be applied in other plant species, the abo-
ve-ground parts of which used to be |nfectcd by the parasites of the group
Sphaeropsidales.
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JANYSKA A. (Vyzkumny ustav zelinarsky, Olomouc). Metoda objektivniho hodnoceni
rezistence celeru proti septoridze. Sbor. UVTI - Ochr. rostl. 11 (4) : 267-273, 1975.
Rozdily ve stupnich rezistence mladych rostlin (asi 5 pravych listll) ruznych kulti-
vara celeru byly hodnoceny poétem pyknospdr na 1 g infikovaného materialu za de-
finovanych podminek. Pokusné rostliny byly od inokulace az do doby zjisfovani
hmotnosti (v pokuse A 16 dni, v pokuse B 17 dnt) jejich nadzemnich ¢éasti zavla-
zovany spodem. Tak se zabranilo splavovani pyknospor z listu. VSechny odstrizené
listy o znamé hmotnosti byly podle kultivara vlozeny do Erlenmayerovych hanék
a zality vodou v poméru 5 ml na 1 g. Obsah banék se obc¢as dobre protirepal. Pykno-
spory z pyknid vystoupily a vytvorily suspenzi o ruzné hustoté v zavislosti na inten-
zité napadeni rozborového materialu. Hustota suspenze pyknospor (neménila se po
namaceni infikovaného materialu 6 hodin) se zjisfovala pomoci Biirkerovy komurky.
Z udaja o hmotnosti rozborového materialu, mnozstvi pouzité vody a zjisténé hustoty
suspenze pyknospor se vypocetlo jejich mnozstvi na 1 g materialu. Na nachylnéjsi
odridé se vytvorilo 458X vice pyknospor nez na odrudé odolné&j$i. Byly zjistény
rozdily ve virulenci ruznych izolatu Septoria apiicola.

celer; rezistence; Septoria apiicola; virulence

SHBIIIKA A. (Hayuso-uccienopaTeabcknil MHCTHTYT Opomesoiucrsa, Quomoyi). Merox o06Bex-
THBHOM OIeHKHM YCTOM4YMBOCTH CeXbIepes NMpOTHB marHucroctu Genoit. Sbhor. UVTI - Ochr, rostl.
11 (4) : 267-273, 1975.

Pasnuumsa B cremeHH yCTOHYMBOCTH MOJIONBIX pacTeHuil (mpuMepHO 5 HacTOANIMX JIMCTHEB)
[-a8HBIX KyJbTHBApOB cCeJsblepes ONpelessUCh N0 YIC/Iy MHKHOCIOp Ha 1 T MHPUIHPOBAHHOIO
MaTepuasia B ONpeleNeHHbIX ycaosusax. ONbITHBIE pacTeHHsd, OT WHOKYJAIMH BIJIOTH IO ycTa-
vosyeHust Beca (B ompite A 16 nmeit, B omsite B 17 nHeit) ux HanseMHBIX uacTeil, OpOIIAIHChH
criudy. Taxkum o6pasoM, 6bI0 BOCHPENATCTBOBAHO CIUIaBy IHUKHOCIOpP € JIHCTheB. Bce OTneneHHBIE
JUICTBSL C M3BECTHHIM BECOM COTJIACHO KyJbTHBapaM OBLIM BIOKEHH B Koa6s OJpieHMaiiepa
M sanuTel BOJOH B cpemHeM 5 Mu Ha 1 r. Comepxanue Kon6 BpeMs OT BpeMeHH HeOGXOINMMO
xopomo B36OATHYTH. [IMKHOCHIOPH M3 NMKHHI BHIULIM ¥ O6PAas’oBaNM CyCIIEH3MIO Pa3HOH TYCTOTEI
8 3aBHCHMOCTH OT NOpPakeHUs aHAIM3UPyeMOro MaTepHuana. L'ycrora cycneHsuu mnukHocnop (ko-
TOpass He MeHSJIach TOCJEe CMAuMBAHUA MHPUIIMPyeMOro MaTepHasna B TedeHme 6 wacos) ycra-
HABIMBAJNaCh TIPM TOMOMM Kamephl DBiopkepa. M3 maHHEIX 0 Bece aHanM3mpyeMOro MaTepHasa,
KOJHMYECTBA MCHOJL3OBAHHOM BABI M YCTAHOBJIEHHOH TIyCTOTHI CYCHEHS3HH TNIHKHOCHOP ObLIO BBI-
4MCIeHO MX KouMyecTso Ha 1 r Marepuwana. Ha camoM HeycroiiumsoM copre ofpasosanocs B 45,8
pas IMMKHOCHOp 6oJblie, 4eM Ha YCTOMYMBOM COpTe. BHIIM yCTAHOBJEHBI PasiH4UA B BHPYJEHT-
HOCTH pasHelx H3osaToB Septoria apiicola.

cesiblepeii; ycTOIauBOCTh; Septoria apiicola; supyneHTHOCTH
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JANYSKA A. (Forschungsinstitut fiir Gemiisebau, Olomouc). Eine Methode der ob-
jektiven Bewertung der Resistenz des Selleries gegen die Blattfleckenkrankheit.
Sbor. UVTI - Ochr. rostl. 11 (4) : 267-273, 1975.

Unterschiede der Widerstandsfahigkeitsstufen junger Pflanzen (annihernd 5 echte
Blitter) verschiedener Sellerie-Kultivare wurden durch die Anzahl von Pyknosporen
je 1 g infizierten Materials unter definierten Bedingungen bewertet. Die Versuchs-
pllanzen wurden seit der Inokulation bis zur Zeit der Gewichtsfeststellung (bei dem
Versuch A 16 Tage, bei dem Versuch B 17 Tage) ihrer oberirdischen Teile von un-
ten bewiissert. Auf diese Weise wurde das Abschwemmen der Pyknosporen von den
Blittern verhindert. Alle abgeschnittenen Blitter von bekanntem Gewicht wurden
je nach den Kultivaren in Erlenmayer-Kolben eingelegt und mit Wasser im Ver-
hiltnis von 5 ml je 1 g tbergossen. Der Kolbengehalt wurde zeitweise gut durch-
geschittelt. Die Pyknosporen traten aus den Pykniden heraus und bildeten eine
Suspension von verschiedener Dichte, in Abhéngigkeit von der Intensitdt des ana-
lysierten Materials. Die Suspensionsdichte der Pyknosporen (die sich nach dem Ein-
tauchen von infiziertem Material 6 Stunden nicht verdnderte) wurde mittels der
Zihlkammer nach Birker festgestellt. Aus den Angaben iiber die Masse des analy-
sierten Materials, tiber die Menge des verwendeten Wassers und aus der ermittelten
Suspensionsdichte der Pyknosporen berechnete man deren Menge je 1 g Material.
Bei der anfélligeren Sorte bildeten sich 45,8mal mehr Pyknosporen, als bei der wi-
derstandsfahigeren Sorte. Unterschiede beztiglich der Virulenz verschiedener Isolate
von Septoria apiicola konnten festgestellt werden.

Sellerie; Resistenz; Septoria apiicola; Virulenz
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REVIEW

TRANSMISSION BY NEMATODES OF SOME GRAPEVINE VIRUSES
OCCURRING IN CZECHOSLOVAKIA AND HUNGARY

Mali, V.R.— Vanek, G.— Bojnanskuy, V.: Transmission by Nematodes
of Some Grapevine Viruses Occurring in Czechoslovakia and Hungary. Pol-
nohosp. Veda, Ser. A (3), 1975. Veda, Publish. House of the Slovak Academy
of Sciences, Bratislava, Czechoslovakia, 132 pp., 9 fig. Price 10,— Kcs

The publication will be useful for scientific and pedagogic workers at home
and abroad, for universities and research institutes. It is written in English with an
extensive summary in French, Russian, German and Slovak, incl. the description

of tables and figures.

The results of geographical research
of the intensity occurrence of nematode
spnecies in vineyards in Czechoslovakia
and Hungary are given. The occurrence
continuity of some virus diseases in re-
Jation to nematodes is discussed. The
research results of a {transmission of
some virus diseases of grapevine are
described and with the works of other
authors collated. The authors from the
Institute of Experimental Phytopatholo-
gy and Entomology of the Slovak Aca-
demy of Sciences and from the Research
Institute for Vinegrowing and Wine in
Bralislava report on experimental re-
sults with Xiphinema index and X. vuit-
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tenezi, on transmission of grapevine
chrome mosaic, and complete thus the
preseni-time knowledge gained in other
countries and continents.

The occurrence of Paralongidorus
maximus and X. vuittenezi in the vi-
neyards of Czechoslovakia has been re-
corded for the first time. X. index,
occeurring in Hungary, is a known vector
of grapevine yellow mosaic virus but as
a vector of grapevine chrome mosaic
virus it ig recorded for the first time.
In three years' trials it was not possible
to prove that X. ouittenezi could be
a vector of some virus disease of gra-
pevine.



REACTION OF LUCERNE TO VERTICILLIUM ALBO-ATRUM
AT DIFFERENT PHOTOPERIOD LENGTHS

V. KUDELA

KUDELA V. (Institute of Plant Protection, Praha-Ruzyné). Reaction of Lucerne
to Verticillium albo-atrum at Different Photoperiod Lengths. Sbor. UVTI-Ochr.
rostl. 11 (4) : 275-282, 1975.

Following inoculation by Verticillium albo-atrum lucerne plants were grown
at daily cycles of 16 h of light — 8 h darkness (16 L — 8 D), 12 h light — 12 h
of darkness (12L -—— 12D) and 8 h of light -— 16 h darkness (8 L -— 16 D), resp.
The disease severily was estimated according to the root and top symptoms.
At the longer photoperiod (16 L — 8 D) the proportion of resistant plants
amounted to 24Y/,, while at a shorter photoperiod (12 . — 12 D or 8 L. — 16 D)
it decreased approximately to a half. In the shorter light period the affected
plants showed symptoms of a smaller degree of infection on root cross sections
and the symptoms on overground organs appeared sooner or were more conspi-
cuous than in the case of the longer light period. By combining the action of
short days (8 L — 16 D) and long days (16 L. — 8 D) before and after inocul-
ation in different ways it was shown that largest reduction of resistance in
lucerne takes place when short days precede inoculation and, especially, when
they were applied both before and after inoculation. Plants kept in darkness
during inoculation showed a smaller degree of wilt symptoms on the root cross
sections as compared to plants inoculated in light. The decrease in resistance
due to short photoperiods was not equal in all varieties examined. Varieties
which proved to be relatively more resistant at the longer photoperiod showed
larger reduction of resistance than those appearing to be very susceptible even
at longer photoperiods.

In previous experiments inconsistent results were obtained from test-
ing lucerne varieties to Verticillium wilt under field- and greenhouse con-
ditions (Ktidela, Rez4a¢ 1972) and indications of seasonal cycles in
the development of the disease were observed in plants transferred to the
open ground following inoculation (Kadela, 1974). In view of these
facts the variability of the resistance to Verticillium wilt in dependence
on soil temperature and humidity, as well as on the conditions of plant
nutrition is being investigated.

The present paper is aimed at establishing the effect of daylength on the re-
sistance to Verticillium wilt and ascertaining whether the surprising reaction of po-
tatoes to Verticillium albo-atrum (Bush, Edgington, 1967) and of chrysanthe-
mum to V. dahlice (Bush, Schoolev, 1970) bears a more general character.

MATERIAL AND METHOD

The post-inoculation effect of daylength was studied in two experiments. In
both cases lucerne plants were grown in a greenhouse from August until February
under natural light conditions prior to inoculation. Following inoculation the plants
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of the first series were given artificial lighting from fluorescent lamps at a total
output of 400 W per square meter. The effect of natural light was excluded. One
variant was given daily cycles of 16 h of light and 8 h of darkness (16 L. —8 D), the
second one received 12 h of light and 12 h of darkness (12 L. — 12 D). The tempe-
rature of the air in the greenhouse ranged from 219C during the day to 16°C at
night.

The plants of the second series were grown following inoculation in a growth
chamber at a constant temperature of 219C and at a relative air humidity of 72 /.
One half of the plants received daily cycles of 16 L. — 8 D, the other one cycles of
8 L. — 16 D. The light intensity amounted to 8,000 1x.

The pre- and post-inoculation effect of the photoperiod was investigated in
plants cultivated in the growth chamber. One part of the plants was given daily
cycles of 16 L — 8 D, the second one cycles of 8 L, — 16 D. The exact arrangement
of experiment including different combinations of the pre- and post-inoculation
effect of daylengths is shown in Tab. II. Only two control variants instead of four
could be included into the experiment owing to lack of space in the growth chamber.
The plants were exposed to different light conditions for three weeks prior to inocu-
lation and for the same time following inoculation. The overground organs were
cut 14 days prior to inoculating and immediately after inocculation.

7 or 9 months old plants were inoculated by dipping the cut roots for 24 h into
a spore suspension of Verticillium albo-atrum at a concentration of 5 X 108 in 1 ml
water.

In order to examine the effect of light during inoculation the overground or-
gans of the plants were cut in a special experiment either immediately hefore in-
oculation or after it. During inoculation the plants were given either darkness or
light from fluorescent lamps at 8,000 1x.

At least two varieties were included into each experimental variant. The va-
rieties ‘Hodoninka’ and ’‘Prerovska’ were mostly used. Besides, the varieties ’Stu-
pickd’, '‘BVR 2’, ‘Ondava’ and 'Nitranka’ were also tested. Before and after inocu-
lation the plants were cultivated in wooden cases (30X 50X 10 c¢m) filled with topsoil.
120 plants were grown in one case prior to inoculation. Following inoculation the
plants were placed into cases at a planting distance of 5X4 c¢m, one case containing
60 plants.

Wilt incidence and degree of infection of the individual plants were estimated
according to the root symptoms. The plants in classes 0 and 1 were regarded as re-
sistant. The disease severity for each group of plants in the single variants is ex-
pressed by the harmfulness of the disease in percent calculated from expected de-
crease in the yield of diseased plants as compared to healthy ones (Ktudela, 1970).
According to the top symptoms the plants were divided into 5 classes: 0 — no wilt
symptoms; 1 — leaves become pale green; 2 — sporadic wilting and desiccation of
leaves; 3 — the majority of the leaves is wilting or become dry, the plant is stunted;
4 — the plant died. Wilt symptoms were evaluated three weeks after inoculation.

RESULTS

EFFECT OF DAYLENGTH ON VERTICILLIUM WILT

A larger proportion of resistant plants, a lower degree of infection as
estimated according to the root symptoms and delaying or reduction of the
symptoms on the overground organs were observed in plants exposed to
a longer photoperiod (16 L — 8 D) following inoculation as compared
to plants treated with shorter daylengths (12 L — 12 Dor 8 L — 16 D.)

At daily cycles of 16 L — 8 D the proportion of resistant plants
amounted to 24.11 percent in the first experimental series and to 24.77
percent in the second one. A reduction of daylength to 12 L — 12 D or
8L — 16 D led to a decrease of about 50 percent in the number of re-
sistant plants (Tab. I).
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I. Post-inoculation effect of daylength on infection of lucerne by Verticillium albo-
-atrum

Disttﬁib:iltion of %l?n;s a_ccox:dir:g to i
e degrees of infection in % ilt
Broeimenal | oot : —| aemie,
plants Class in 9)
041 243 4 546
Series 1
a) Light conditions 16 L. — 8 D
Control 60 100.00 — — — 0.00
Inoculation 170 24.11 16.47 34.71 24.71 45.29
b) Light conditions 12 L. — 12 D
Control 60 96.67 — -+ 333 1.50
Inoculation 170 10.59 13.53 45.29 30.59 54.44
Series IT |
a) Light conditions 16 L — 8 D
Control 27 100.00 — — — 0.00
Inoculation 109 24.77 91.7 36.70 29.36 47.88
b) Light conditions 8 L — 16 D
Control 27 100.00 - - — 0.00
Inoculation 110 12.72 7.27 19.09 60.90 66.09

At a longer photoperiod (16 L — 8 D) the disease severity expres-
sed in terms of harmfulness of the disease in percent amounted to 45.29 %
in the first experimental series and to 47.88 % in the second one. At 12 L
— 12 D cycles the harmfulness increased to 54.44 % and at 8 L — 16 D
cycles to 66.9 % (Tab. I).

At 16 L — 8 D cycles about 39 percent of all diseased plants showed
the highest degree of infection, while at 8 L — 16 D cycles the same was
true for about 70 percent of the affected plants.

An estimation of the wilt severity according to the top symptoms
vielded more conspicuous differences in the reaction of plants grown at
various daylengths than an evaluation according to the histological symp-
toms on root cross sections (Fig. 1).

At 16 L — 8 D cycles 9 — 19 percent more plants were classed with
the resistant group according to top symptoms than according to the root
symptoms, while at 8 L — 16 D cycles this difference amounted to 2 — 7
percent only. This means that at a longer photoperiod yellowing, wilting
and desiccation of the leaves were delayed in plants the root vessels of
which were clearly colonized by the pathogen. In other words, the longer
photopleriod supported the occurrence of tolerance of lucerne to Verticilli-
um wilt.
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Fig. 1. Comparison ol the effect of daylength on the wilt symptoms on the roots
and on the overground organs

PRE-INOCULATION AND POST-INOCULATION EFFECT OF DAYLENGTH

The largest number of resistant plants (40.74 percent) and the smal-
lest degree of infection (disease harmfulness = 33.94 percent) occurred
in the experimental variants exposed to 16 L — 8 D cycles before and
following inoculation.

In the variant grown at a longer photoperiod (16 L — 8 D) prior
to inoculation and at a shorter one following inoculation the percentage
of resistant plants amounted to 35.19 and the disease severity increased
only slightly to 36.94 percent.

The manifestation of an increase in susceptibility of lucerne as a re-
sult of the effect of short photoperiods became more apparent when short
days preceded inoculation. In this case the proportion of resistant plants
amounted to 29.63 percent and disease severity was 44.07 percent.

In the variant in which the plants were grown at a short photoperiod
(8 L — 16 D) both before and after inoculation only 7.41 percent of
resistant plants were found and the disease severity was 74.44 percent
!Tab. II).

EFFECT OF LIGHT DURING INOCULATION

Plants transferred to darkness during inoculation lasting 24 h showed
a somewhat higher disease severity (by 1.14 to 8.46 percent) than plants
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II. Pre- and post-inoculation effect of daylength on infection of lucerne by Ver-
ticillium albo-atrum

Distribution of plants according to
the degrees of infection in 9/, Wilt
Experimental I:::)gﬁgit%f severity
S Class et ps
/0
041 2+4+3 4 546
L-L
Inoculation 54 40.74 25.93 11.11 22.22 33.94
L-D
Control 54 96.30 1.85 — 1.85 1.66
Inoculation 54 35.19 20.37 24.07 20.37 36.94
D-L
Control 54 98.18 1.82 - 0.18
Inoculation i 54 29.63 18.52 22.22 29.63 44.07
D-D .
Inoculation 54 7.41 11.11 — 81.48 74.44

Light conditions: L. = 16 h light — 8 h darkness
D — 8hlight — 16 h darkness

inoculated in light. 1f the overground organs were cut immediately before
inoculation the effect of light on the reduction of the degree of infection
was less evident (Tab. Iil).

III. Effect of light during inoculation on infection of lucerne plants by Verticillium
albo-atrum

Wilt severity
; Overground organs (harmfulness in %,)
Variety prior to inoculation

darkness light

Hodoninka cut 68.82 67.68

not cut 80.00 74.18

Nitranka cut 76.75 69.91
not cut 85.46 77.00 ‘

DIFFERENCES IN THE REACTION Of THE VARIETIES TO DAYLENGTH

The decrease in resistance of lucerne to Verticillium wilt as a result
of reduction of daylength was not identical in all varieties in the experi-
ments used. At shorter photoperiods the decrease was larger in varieties
which proved to be more resistant at a longer photoperiod than in
varieties showing a high degree of susceptibility even in long days. Thus,
the decrease in the occurrence of resistant plants at a short photoperiod
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K 1.6

2

Fig. 2. Pre-inoculation and post-inoculation effect of daylength on the reaction of
lucerne to Verticillium albo-atrum

From left to right: control plants (3 weeks short days, 3 weeks long days); inocu-
lated plants (long days both before and after inoculation); inoculated plants (short
days both before and after inoculation) Photo — M. Novak

was about twice as large in the variety Pferovska than in the variety Ho-
doninka. The variety Ondava showed also a relatively smaller reduction
of resistance.

DISCUSSION

Unlike the effects of temperature and humidity of the environment,
as well as those of fertilizing etc. the effect of daylength on infection
of alfalfa by Verticillium wilt may be unambiguously ascribed to chan-
ges in the resistance of the host rather than to changes in aggressiveness
of the pathogen.

Bush and Edgington (1967) and Bush and Schooley
(1970) reported that potatoes inoculated with Verticillium albo-atrum
and chrysanthemum inoculated with V. dahliae and grown under long-
-day conditions show only slight symptoms of the disease. Under short-day
conditions when potatoes form tubers and chrysanthemum sets flowers
severe symptoms appeared. The authors assume that these differences in
disease severity at different photoperiods may be explained by the physio-
logical state of the organism rather than by a ditferent degree of host
colonization by pathogen. It seems that the expression of the symptoms
reflects aging of the host tissues which may be delayed by long days in
potatoes and chrysanthemum.

The development of lucerne, too, depends on daylength (Oakley,
Westover, 1921), however, the sensitivity to photoperiod is less
spectacular than in potatoes and chrysanthemum. It is not possible to
deduce from our experiments whether there exists a correlation of photo-
period with stage ot growth of the host and the susceptibility to Vertici-
llium wilt, since majority of the plants had reached the flowering condi-
tion at the termination of experiment.

The finding that susceptibility of the plants largely increases if they
are grown in short days prior to infection is considered to furnish
a valuable base for further work directed towards an explanation of the
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cffect of daylength. Light given during inoculation also proved to be
relatively effective. It was possible to assume that a larger amount of
spores penetrates into the host in light than in darkness. This view is
confirmed by data concerning the uptake of Verticillium dahliae spores
by mints (Melouk et al, 1973). Nevertheless, in our experiment with
lucerne the symptoms of the wilt disease were less pronounced when
inoculation proceeded in light than when it was performed in darkness.

The pre-inoculation effect of light, as well as the effect of light given
during inoculation which we observed in our experiments with lucerne
plants infected by dipping the cut roots into the inoculum, prove the
decisive importance of the secondary determinants of resistance coming
into play at the moment of penetration of the pathogen into the vessels.

For practical breeding of lucerne varieties our present results are
made significant by showing the importance of the external conditions
liable to control for testing resistance. The different light conditions
might have constituted one of the main reasons leading to the differen-
tial reactions of individual varieties, as observed in our previous experi-
ments carried out in the greenhouse and field conditions at different
seasons.

It will be the scope of further experiments to define more precisely
the effect of light on resistance of lucerne to Verticillium wilt. Tt should
be ascertained whether photoperiodicity or the total duration of illumina-
tion and, possibly, its intensity and quality play a decisive role.
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KUDELA V. (Ustav ochrany rostlin, Praha-Ruzyné). Reakce vojtésky viéi Verticil-
lium albo-atrum p¥i rizné délee svételného dne. Sbor. UVTI - Ochr. rostl. 11 (4) :
275-282, 1975.

Rostliny vojtésky byly po inokulaci houbou Verticillium albo-atrum péstovany pri
svételném rezimu 16 hodin svétlo — 8 hodin tma (16 S — 8 T) a pi'i svételném re-
zimu 12 hodin svétlo — 12 hodin tma (12 S — 12 T) nebo 8 hodin svétlo — 16 hodin
tma (8 S — 16 T). Stupenn napadeni rostlin byl posuzovan podle symptomil na piié-
ném fezu koifenem a na nadzemnich organech. Podil odolnych rostlin pfi del$im
svételném dnu (16 S — 8 T) dosahl 249/, zatimeco pri krat$sim svételném dnu (12 S
— 12 T nebo 8 S — 16 T) klesl priblizné o polovinu. Pri krat$im svételném dnu vy-
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kazovaly nemocné rostliny na priéném iezu korenem symptomy mirnéjsiho stupné
napadeni a symptomy na nadzemnich orgdnech se objevovaly drive a byly vyraz-
néjsi, nez pri delsim svételném dnu. Riznymi kombinacemi pusobeni kratkého své-
telného dne (8 S — 16 T) a dlouhého svételného dne (16 S — 8 T) pred a po inoku-
laci bylo zjisténo, Ze k nejvét§simu sniZeni odolnosti vojtésky dos$lo, kdyz kratky den
predchéazel inokulaci a zvlasté pak pri kratkém svételném dnu pred i po inokulaci.
Rostliny, které byly po dobu inokulace umistény ve tmé, mély symptomy onemocnéni
na korenech mirnéjsi, nez rostliny inokulované pii svétle. Pokles odolnosti vlivem
kratkého svételného dne nebyl u sledovanych odrud rovnomérny. Odrudy, které byly
pri delsim svételném dnu relativné odolnéjsi vykazovaly vétsi pokles odolnosti, nez
odridy projevujici se i pri delsim svételném dnu jako velmi nachylné.

KYIEJA B. (Uucruryr samutn pacrenuis, Ilpara - Pysnie). Peaxnua nomepust na Verticillium
albo-atrum mnpu pasuoir nnumme cBerosoro mua. Sbor. UVTI - Ochr, rostl. 11 (4):
275-282, 1975.

Pacrenns monepHs nocjae MHOKyaamuu rpubom Verticillium albo-atrum smpamusanuch mpu
cBeToBOM pexume 16 wacos ceer — 8 uwacos — TeMa (16 C — 8 T) u npu cmeroBoM pexume
12 yacos cser — 12 uyacos teMa (12 C — 12 T), uau 8 gacoB ceer — 16 wacos temMa (8 C—
—18 T). CreneHp mOpakeHHs pacTeHHil Ompelesisjach [0 CHMIOTOMAaM Ha IONEpedHOM paspese
KOpHeil M Ha HandeMHBIX opraHax. Jlois yCTOHYHBEIX pacTeHHMil NIPHM IUIMHHOM CBETOBOM IHe
(16 C — 8 T) mocrurana 24 %, B To BpeMs xak mpu kparkom cserosom mxe (12 C — 12 T),
wm 8 C — 16 T) nomuausacey npUMepHO Ha noJNOoBHHY. IIpM KpaTKOM CBETOBOM nHe GOJBHEIE
pacTeHHMs WMeJM Ha IIONEPEYHOM paspese KOPHsJ CHMIOTOMHE cnafoif cremeHM 3apakeHHs,
a CHUMNOTOMBI Ha HaN3eMHBIX OpraHax TOABMJIMChL paHbmle ¥ 6piaE 6Osee 3aMETHLIMHM, YeM NpH
IUIMHHOM CBeTOBOM I1He. IlyTeM pasjiMuHBIX KOMOWHAUMIl NEHCTBHS KPATKOTO CBETOBOTO IHS
(8 C — 16 T) u mmuunoro cseroporo nua (16 C — 8 T) 1m0 u mnocne HHOKYJAUAH 6bLIO
yCTAaHOBJIEHO, YTO CaMOe MaKCHMaJbHOe IOHIM)KeHHe YCTOMYMBOCTH Y JIOLEPHHl HACTYMMJIO, KOTHA
KOpPOTKHIt IeHp OBl HakaHyHe MHOKYJAUMM M, OCOGEHHO, NIpM KPAaTKOM CBETOBOM IHe IO M IIOC]e
HHOKynsuuu, PacreHHs, KOTOpble Ha NpPOTSUKEHWH HHOKYJSAIMH HAaXONHJIHCh BO ThbMe, CHMIITOMBEI
3afosieBaHNsl Ha KOPHAX MMenu Gornee cnabbiMu, 4eM y pacTeHHi, WHOKYJMPOBaHHHIX IIPH CBETe.
TTonuKeHHe YCTOMUMBOCTH IIOL BJIMSAHHE KPATKOIO CBETOBOTO INHA y M3yyaeMbiX COPTOB 6BLIO
tlepaBHOMepHEIM, COpTa, KOTOphle NpPH IJHHHOM CBETOBOM HHe ORIMM OTHOCHTeNsHO 6GOjnee ycroii-
YEBRIMU, OTJIMUYAJINCH 6OJiee CHIBHHEIM TNOHMKEHHEM YCTOHYMBOCTH, YeM COpPTa O4YeHb HeyCTOW4H-
Eble M NpU IIMHHOM CBETOBOM IHE.

KUDELA V. (Institut fiir Pflanzenschutz, Praha-Ruzyné). Reaktion von Lucerne ge-
gen die Infektion mit Verticillium albo-atrum bei verschiedener Tageslinge. Sbor.
UVTI - Ochr. rostl. 11 (4) : 275-282, 1975.

Luzernepflanzen wurden nach Inokulation mit Verticillium albo-atrum bei folgenden
Licht-Dunkel-Cyklen kultiviert: 16 St. Licht — 8 St. Dunkelheit (16 L. — 8 D), 12 St.
Licht — 12 St. Dunkelheit (12 L — 12 D) und 8 St. Licht — 16 St. Dunkelheit (8 L. —
16 D). Die Befallsstuffe der Pflanzen wurde auf Grund der Symptome am Quer-
schnitt durch die Wurzel und an den oberirdischen Organen beurteilt. Unter dem
Einfluf3 einer lidngeren Photoperiode (16 L. — 8 D) betrug der Anteil an resistenten
Pflanzen 249/, wihrend er bei kiirzeren Photoperioden (12 L. — 12 D oder 8 L. —
16 D) ungefihr um eine Hilfte sank. Unter dem Einflufl kiirzerer Photoperioden
wiesen die erkrankten Pflanzen an Querschnitten durch die Wurzel Symptome einer
geringeren Befallsstuffe auf, und an den oberirdischen Organen erschienen die Symp-
tome friiher, oder waren stiarker ausgeprigt als in ldngeren Photoperioden. Mit Hilfe
von verschiedenen Kombinationen der Wirkung von Kurz- (8 L, — 16 D) und Lang-
tagsbedingungen (16 L. — 8 D) vor und nach der Inokulation wurde festgestellt, daf3
das Absinken der Resistenz von Luzernepflanzen am grofiten ist, wenn der Kurztag
der Inokulation vorausgeht und besonders, wenn die Pflanzen vor und nach der
Inokulation unter Kurztagsbedingungen wachsen. Pflanzen, deren Inokulation in der
Dunkelheit vollzogen wurde, wiesen an den Wurzeln mildere Erkrankungssymptome
auf als Pflanzen, die im Licht inokuliert wurden. Die Resistenz sank unter dem Ein-
fluf3 des Kurztags nicht bei allen untersuchten Sorten gleichmifliig ab. Sorten, die
im Langtag verhiltnismiBig resistenter waren, weisen ein stirkeres Sinken der Re-
sistenz auf als solche, die im Langtag sehr empfindlich waren.

Author’s address:

Ing. Vaclav Kudela, CSe., Ustav ochrany rostlin, 161 06 Praha-Ruzyné




RESULTS OF THIRTEEN YEARS' OBSERVATIONS OF COCKCHAFER
(MELOLONTHA MELOLONTHA L.) SWARMING ON THE TERRITORY
Or CZECHOSLOVAKIA

A. MUSKA

MUSKA A. (Central Control and Testing Institute of Agriculture, Brno). Results
of Thirteen Years' Observations of Cockchafer (Melolontha melolontha L.) Swar-
ming on the Territory of Czechosiorakia. Shor. UVTI - Ochr. rostl. 11 (4) :283-
-294, 1975,

Studies and appropriate map documentation upon the cockchafer (Melolontha
melolontha I.) swarming in the period 1956 till 1968 have proved that in the
territory of Czechoslovakia both, three and four year frequencies (strains)
occur. Occurrence of frequencies (strains) is demonstrated on attached maps
No. 1—4. Evaluation of obtained results has shown that the length of three or
four year development cycle depends on air temperature during the vegetation
period (i. e. [rom April 1st till September 30th). Such an air temperature limit
for Slovakia has been fixed on 13—149C, for Moravia-Silesia 14—15 C. Terri-
tories with lower average temperature are occupied with four year cockchafer
cycles and territories with higher average air temperature with three year
cycles.

cockchafer: swarming cycles: frequencies; strains; distribution

Cockchafers become a serious pest on both the fruit and forest trees
in the period of their overincreasing in number. They can have a nega-
tive cffect on certain territory either every year, or every second year or
once in three years or four years respectively. This depends on the length
of their development (three or four years) as well as on the number of
cockchafer populations, living on the territory under observation. Besides
damage caused by beetles, larvac cause damage on underground parts of
plants. It is therefore important to determine the territories and perio-
dicities of cockchafer occurrence and on the base of such a survey to
compile a long term prognosis.

The prognosis should identify with sufficient time start the territories
of cockchafer swarming. This would enable to prepare such interventions
protecting against damages, caused by cockchafers. Besides prognosis there
is also the signalization, which has an important role in optimization of
the timing of applying chemicals against bectles and/or larvae.

The possibility of cockchaler prognosis has been known [or centuries. Maps
with long term prognosis ol cockchafer swarming, covering the whole country. have
been published only for a limited number of European states. The oldest map of
this kind was compiled in Switzerland by Heer (1841) and Decoppet (1920). The
latest map was prepared and actualized by Schneider-Orreli (1949). Austrian
map issued by Zweigelt (1928) has been actualized by Faber (1961). Similar
long term prognosis maps exist in France by Regnier (1950), in Poland by K o-
zokowski (1938). According to Faber (1961) one can find sufficient data upon
the cockchafer swarming in Germany — Schmidt (1926), Hungary -—— Szelenyi
(1950), Yugoslavia — Janezic¢ (1952). Italy is without any data (see Vicini, 1952).
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The long term prognosis of cockchafer (Melolontha melolontha 1.) swarming
for Czechoslovakia has not been compiled yet. First — rather incomplete reports
about the cockchafer swarming on the Bohemian territory were published by Z w e i-
gelt (1928). Later on a more detailed study upon the cockchafer swarming was
compiled by Kratochvil et al. (1953), where he introduced information about the
spreading of cockchafer in Moravia, Such information about the territory of Bohemia
and Slovakia were not included.

The aim of herewith delivered study is to fill this “free space”, using the con-
clusions of longlasting observations.

MATERIAL AND METHOD
INQUIRY CAMPAIGN

Heer (1841 and Decoppet (1920) exploited the results of cockchafer col-
lection, incorporating the conclusions in the content of a map. Zweigelt (1928)
and Faber (1961) obtained requested data concerning the cockchafer swarming by
means of repeated questionnaire campaigns, addressed to state administration offices,
schools and state farms. Kratochvil et al. (1953) adopted similar procedures in
1941—1944, 1949, 1950 and Landa (Kratochvil et al, 1953) in 1954. Questionnai-
res upon the cockchafer swarming were sent to all local authorities as well as forest
directorates.

The target of questionnaire campaign organized by Landa was determination
of the cockchafer species and intensity of their swarming in 1954 as well as in pre-
vious years.

Our Institute has taken over the complete set of reference documentation from
Landa in 1964. Documentation covers following territories (according to the terri-
tory division, used in the Czechoslovak Military Atlas, 1965): west part of Sumava
piedmont, VSerubska brana (gate), Chodska pahorkatina (hilly land), Tachovska
brazda (furrow) excluding the north part, catchment areas of the rivers Radbuza,
Uhlava and Uslava, Plzenska pahorkatina (hilly land), Karl$tejnska plosina (plateau),
Mostecka panev (basin), Zatecka plo3ina (plateau), Dééinské stény (rocks), LuZicka
pahorkatina (hilly land), Ceské stredohori (mts.), Dokska pahorkatina (hilly land),
Liberecka kotlina (basin), Jizerské podhuri (piedmont), West part of Polabi (catch-
ment area of the river Labe), central part of Ji¢inska pahorkatina (hilly land), Orlic-
ké podhuri (piedmont), east part of Ceskomoravska vrchovina (highland), Dyjsko-
-svratecky uval (graben of the river), Brnénska vrchovina (highland), Vyskovska
brazda (furrow), Litenéické vrchy (hills), Zdanicky les (hills), Chiiby (highland),
Dolnomoravsky uval (graben), central part of Hornomoravsky uval (graben), Hlu-
¢inska pahorkatina (hilly land), Ostravska panev (basin), Moravska brana (gate).

When evaluating the reliability of a. m. data, it should be noted that they re-
present a good survey of intensity of cockchafer swarming during the year 1954. As
far as the past information concerns, the quality is lower. It is because of the indi-
cation of high intensity of swarming in neighbouring localities in different years.
The difference between one or two years seems (according to our view) less probable.
Obtained documentation proved to be a valuable reference in spite of introduced
information shortcomings, especially for territories, where no cockchafer swarming
has been indicated within the period 1956—1968. In such cases we have taken
available information about the cockchafer swarming from the previous period ac-
cording to the domination in number. Cases, where Landa’s information of this
nature has been accepted for our survey, are indicated.

SYSTEMATIC OBSERVATION OF COCKCHAFER SWARMING AND MAP
DOCUMENTATION

Systematic observation of cockchafer swarming on the whole territory of our
country started in 1956. Observations were methodically controlled by Central Plant
Quarantine Laboratory and since 1961 Dept. of Quarantine and Plant Protection of
Central Control and Testing Institute of Agriculture in Brno. Intensity of cockchafer
occurrence in particular districts has been followed by plant quarantine inspectors
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(since 1961 Plant Quarantine Inspectors of Central Control and Testing Institute of
Agriculture) in co-operation with phytopathologists of the District National Commit-
tee (since 1961 District Agricultural Councils) and other staff of plant protection
service. Above described system of requested data aquisition has been established
according to the administrative division of the country — i. e. district, region —
as well as according to the organisation of plant protection service. Observations
fluently continue.

a) Observations

Observations include registration of swarming as well as of cockchafer occur-
rence (Melolontha melolontha 1..) within the specific localities of the district, using
the municipalities as smallest units. Starting from the first day of the swarming
period, plant quarantine inspectors follow the average number of beetles on one
meter branch with leaves of attacked forest or fruit tree in the cockhafer feeding
place. Observations continue in three days’ intervals on ten different places of at-
tacked alley, fruit garden or forest edge. Observers follow also the sex ratio and
register it at the same time. This information is important for the application of
chemicals. Observations expire when the sex ratio reaches 1 :1. Standard forms
include even negative information for cases of swarming absence in the year under
survey.

Forms with cockchafer swarming data are concentrated at the Dept. of Qua-
rantine and Plant Protection in Brno.

b) Map documentation

Plant quarantine inspectors and cooperating staff present yearly the occurrence
of cockchafer (Melolontha melolontha L.) in the district maps since 1956. These
maps give a full evidence upon the occurrence and its intensity for every admini-
strative unit (municipality). Intensity criteria for this map documentation are
standardised for the whole territory of the country as follows:

blue colour . . . . . . low occurrence (10—50 beetles),
red colour . . . . . . medium occurrence (51—100 beetles),
green colour . . . . . heavy occurrence (101 beetles and more).

Mentioned standard limits were estimated. Cockchalers are calculated on ten spots
of a feeding place, using approsimately fifteen years old trees. Average values are
registered in colours.

District maps and written documentation are sent yearly to the Dept. of Qua-
rantine and Plant Protection, where they are used for country-wide map document-
ation of medium and heavy occurrence ol cockchafer, presenting a summary of
swarming areas of economically important level for the year under survey.

If there is not any information about the intensity of cockchafer swarming
available or if there is only negative information -— such areas are marked with
circles.

COMPILATION OF OBTAINED DATA

Thirteen years' observations (1956—1963) of cockchafer swarming (Melolontha
melolontha L.) offer many valuable data for the whole territory of this country.
Their complete compilation requires a relatively long period. Efforts of our depart-
meni{ have been focused on delivered map documentation of cockchafer swarming
intensity. Available data from districts have been transferred yearly in regional maps
municipality by municipality. Available sets of thirteen maps enable us to deter-
mine the areas of different swarming cycles and swarming intensity. Regional do-
cumentation gives an idea about the distribution of particular cockchafer strains
on the whole territory of the Czechoslovak Socialist Republic. The survey is intro-
duced in the next chapter.

In order to prevent any misunderstanding in the determination of cockchafer
swarming situation, there is a need of clear and explicit terminology. This is because
of the occurrence of three and four year cycle on the territory of our country.

The term “cycle” is being used for the length of coclkchafer development. Three
populations of three year cycle and four populations of four year cycle were for-
merly determined as “strains”. Our department has adopted the German term “Flug-

OCHRANA ROSTLIN — 1975 285



jahrfolge” introduced by Faber (1961), which could be translated as “frequency”.
We do know, that an introduction of such a new term might be discussed because
of its uncertain acceptance by proflessionals. We are in [ull agreement with Faber,
who does not want to accept the term “strain”™ for population, appearing during one
year on large but from the geographical point of view not coherent territory. The
“strain” requires a common origin, which does not seem to be acceptable for cock-
chafer.

Determination of particular frequencies has been -elaborated according to
Schneider-Orelli’s proposal (1949).

RESULTS

Main tasks of systematic observations of cockchafer swarming
(Melolontha melolontha L.) on the whole territory of the Czechoslovak
Socialist Republic were as follows:

— to determine the areas threatened with cockchafers,
— to determine the development cycle of cockchafers,
— to determine the number of various cockchafer frequencies.

Our paper herewith contains the areas with distinct periodic occur-
rence of cockchafers. Geographical division has been taken over from the
Czechoslovak Military Atlas (1965).

THREE-YEARS DEVELOPMENT CYCLE

1. Frequency III, with periodic occurrence of beetles in 1971, 1974, 1977,
1980... (Fig. 1).

This frequency is spread on the largest territory and represents the
strongest frequency.

1. Spreading of cockchafer (Melolontha melolontha L.) frequencies in Czechoslovakia

Location:
Moravia: Pavlovské vrchy (hills), Dyjskosvratecky uval (graben) till Brnénska
vrchovina (highland) without the south part, Vyskovska brana (gate), south half of
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Hornomoravsky uval (graben), Litenc¢ické vrchy (hills), Zdanicky les (highland),
Chribské podhuri (piedmont), south part of Moravska brana (gate) till the town
Hranice except of Hostynské vrchy (hills), Dolnomoravsky uval (graben) and catch-
ment area of the rivers Olsava (from Uhersky Brod) and Morava (from Uh. Hra-
diste), island area between the towns Litovel and Sternberk (identical determination
made by Kratochvil 1953).

Slovakia: Zahorska nizina (lowland), Myvjavska pahorkatina (hilly land), Povaz-
sky uval (graben), Trnavska pahorkatina (hilly land), south part of Ilavska kotlina
(basin), Nitrianska pahorkatina (hilly land), Hornonitrianska kotlina (basin), Ziarska
kotlina (basin), Zvolenska kotlina (basin), Ipelska pahorkatina (hilly land), Dunajska
nizina (lowland), Zitavska pahorkatina (hilly land), Pohronska pahorkatina (hilly
land), Krupinska vrchovina (highland), Ipelska kotlina (basin), Lucenecka kotlina
(basin), Rimavska kotlina (basin), Cerova vrchovina (highland), catchment area of
Muran from Revuca, Slovensky kras (carst), KoSicka kotlina (basin), catchment area
of the river Hnilec from Gelnica till Kysak, lowland furrow between Sarisska vrcho-
vina (highland) — Cerhovské pohofi (mts.) — Slinské pohofi (mts.), east part of
Sarisska vrchovina (highland), Ondavska vrchovina (highland), northwest part of
Potiska nizina (lowland).

Survey of intensity occurrence, based on 13 year observations is as
follows:

— heavy until disastrous occurrence
in Moravia: vicinity of towns Hodonin and Breclav,
in Slovakia: Myjavska pahorkatina (hilly land), vicinity of the town Bratislava,
north part of Trnavska pahorkatina (hilly land), Kosicka kotlina (basin),
— medium until heavy occurrence
in Moravia: Chribské podhuri (piedmont), south half of Dolnomoravsky uval
(graben),
in Slovakia: Trnavska pahorkatina (hilly land) except of the north part, Povaz-
sky uval (graben), south half of Nitranska pahorkatina (hilly land), Hor-
nonitranska kotlina (basin), Ziarska kotlina (basin), north part of Ipelska
pahorkatina (hilly land), Zvolenska Kkotlina (basin), Krupinska kotlina
(basin), Lucenecka kotlina (basin), Cerova vrchovina (highland), Rimav-
ska kotlina (basin), lowland furrow between Sarisska vrchovina (high-
land) and Cerhovské pohori (mts.) and Slianské pohoii (mts.) till the
area of towns Bardéjov — Stropkov — Giraltovce,
— low until medium occurrence
remaining parts of cockchafer occurrence.

1re, 1975, 1936, 1981..0.

Fraquency TV, Jut, 1975, 1979, 19830,
A recsuaney 111, [E]

2. Spreading of cockchafer (Melolontha melolontha 1..) frequencies in Czechoslovakia
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2. Frequency III; with periodic occurrence of beetles in 1972, 1975, 1978,
1081,... (Fig. 2)

Comparably to previous frequency this is on the same level of occur-
rence in Moravia but on lower level in Slovakia.

Location:

Moravia: Dyjskosvratecky tival (graben) and area between the towns Znojmo —
Moravsky Krumlov — Rajhrad, VysSkovska brana (gate), Litencické vrchy (hills),
southern part of Hornomoravsky tuval (graben), Zdanicky les (highland), Chiiby
(highland), Chribské podhuri (piedmont), Dolnomoravsky uval (graben), catchment
area of Ol8ava river from Uhersky Brod, catchment area of Morava river from
Ostroh. ]

Slovakia: area between Samorin — Senec — Pezinok — Dévinska Nova Ves,
large territory of east half of Podunajska nizina (lowland), north part of Nitranska
pahorkatina (hilly land) and Zitavska pahorkatina (hilly land) till the line Calovo —
Galanta — Trnava — Pie§fany — Sulovce — Pohronska — Ipelska pahorkatina
(hilly land), small area south of town Lucenec to Poltar, large area of East Slovakia
including Potiska nizina (lowland) and Zemplinské vrchy (hills) and central part of
Ondavska vrchovina (high-land) to the line Giraltovee — Medzilaborce — Humenné
and Vihorlat (mts).

Cockchafer occurrence on Moravian territory is identical to the area determined
by Kratochvil et al. (1953) excluding areas between the towns Prerov and Lito-
vel, area north of town TiSnov to Kunstat, where no swarming has been observed
during the period of survey. Boundary of East Moravian swarming area which was
not determined by Kratochvil clearly, could have been fixed on the base of
1956—1968 observations.

Survey of results:

— heavy until disastrous occurrence

in Moravia the area bounded by the towns Znojmo — Moravsky Krumlov —
Zidlochovice,
in Slovakia the area demarcated with towns Nitra — Vrable and south of Po-

tiska nizina (lowland),
— medium until heavy occurrence
in Moravia vicinities of Slapanice, Muténice, Podivin and Uhersky Brod,
in Slovakia vicinity of the town Trnava, area of Zlaté Moravce, Levice, Surany
and Zbehy,
— weak to medium occurrence
remaining part of cockchafer occurrence.

«Ustinl.
Frequoncy 111 @ 1974, 176, 1909, 198200,
. Frequeney 1% 1Wis, 1977, 1081, 1885,4.0
H.Krdlové

B:am
ot

3. Spreading of cockchafer (Melolontha melolontha L.) frequencies in Czechoslovakia
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3. Frequency I111; with periodical occurrence of beetles in years 1973,
1976, 1979, 1982, etc. (Fig. 3)

Comparably to previous frequency this is on lower level in Moravia
but on the same level in Slovakia.

Location:

Moravia: small territory including the south part of Dolnomoravsky uval (gra-
ben) and Chribské podhtii (piedmont) to the town Zidlochovice through Slavkov
and Vyskovska brana (gate) and Prostéjov to the town Olomouc,

Slovakia: Povazsky uval (graben) from Ilava to Bytca, large area in Dunajska
nizina (lowland) including the south part of Trnavska pahorkatina (hilly land) and
Zitavska pahorkatina (hilly land) to Pohronska pahorkatina (hilly land) demarked
with line Pezinok — Senec — Sered — Hlohovec — Topoléany -— Vrable and Stu-
rovo, in East Slovakia a large area including Kosicka kotlina (basin), Potiska niZina
(lowland) and east part of Ondavska vrchovina to the line Moldava n. B. — Budi-
mir — Vranov — Humenné — Snina.

Location on Moravian territory is identical with that published by Krato-
chvil et al. (1953).

Survey of results:

— heavy to disastrous occurrence
Slovakia: north from the town Nitra, area within the line Sobrance — Micha-
lovce — Velké KapusSany, between the towns Vranov and Humenné;
medium to heavy occurrence
Moravia: vicinities ol Zidlochovice, Slavkov, Vyskov,
Slovakia: south of Nitra, vicinity of Povazska Bystrica, south part of Potiska ni-
zina (lowland);
— weak to medium occurrence
remaining parts of the occurrence.

FOUR-YEAR DEVELOPMENT CYCLE

1. Frequency IVy with periodic occurrence of beetles in years 1973, 1977,
1981, 1985 etc. (Fig. 3)

In general this frequency is quite weak and without practical
importance.

Location:
Bohemia: Stredo¢eska vrchovina (highland) in the vicinity of Jilové and Cesky Brod
and the area Kolin — Kutna Hora;

Moravia: not registered;
Slovakia: Turéanska kotlina (basin), west part of Liptovska kotlina (basin) to Lip-
tovsky Hradek.
Survey of results:
we'cél( occurrence to medium occurrence in seldom cases, therefore it has no im-
portance.

2. Frequency IV, with periodic occurrence of beetles in the years 1970,
1974, 1978, 1982... (Fig. 1)

This frequency is in Bohemia as strong as following frequency IVs. In Moravia
and Slovakia this is the weakest one, even weaker than the previous IVi. Available
data are not sulficient to determine the location. One can expect that the frequency
is without any importance in Moravia and Slovakia.

Location: east part of Rakovnicka ploSina (plateau), Karlstejnska ploSina (pla-
teau), Hrebeny, north part of Stredoceska vrchovina (highland), Polabi from Kutna
Hora through Kolin to Usti n. L., vicinity of the town Ji¢in, central part of Brdy,
south part of Zatecka plosina (plateau) from the village Stebno in the direction of
Podborany and Kadan.

Medium to heavy occurrence: vicinity of the town Litomérice, area surrounded
with the line Mélnik — Libéice — Kladno — Beroun — Modrany — Brandys n. L.
— Liblice.

Weak to medium occurrence: remaining parts of total occurrence.
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3. Frequency 1Vs with periodic occurrence of beetles in the years 1971,

1975, 1979, 1983... (Fig. 2) )
Comparable to formerly described irequencies this is more weak in

Bohemia and Slovakia, in Moravia occurs only on quite small areas.

Location:

Bohemia: south part of Zatecka plosina (plateau), valley of Dzban in the di-
rection to the river Ohie, Dolni Poohri, west part of Ceské stredohofi (mts.), west
half of Doksanska pahorkatina (hilly land), west part of Polabi to the line Litomé-
rice — Usték — Duba - Doksy — Béla pod Bezdézem — Mlada Bolestav — Mélnik,
island area north of Brandys n. L., small area in the vicinity of Kutna Hora to
Prelouc.

Moravia and Silesia: island areas east of Frydek-Mistek, north of Bilovec, Osob-
lazska pahorkatina (hilly land).

Slovakia: Zilinska - kotlina (basin), Byt¢anska kotlina (basin), valley of the river
Vah from RuZomberok to Kralovany — Suéany - Vrutky — Kysucké Nové Mesto,
valley of the river Orava from Kriva through Dolny Kubin and Kralovany, south
part of SkoruSické pohorie (mts.), small area in the vicinity of Kremnica, Hore-
hronsky tuval (graben), north half of Popradska kotlina (basin), Levo¢ské pohorie
(mts.), Hornadska kotlina (basin), north part of Sarisska vrchovina (highland), Lu-
bovnianska vrchovina (highland), area between the river Pieniny and Spisska Ma-
gura (mts.).

Survey of results:

— medium to heavy occurrence:;
Bohemia: area within the line Lovosice -~ Litomérice — Roudnice n. L, — Li-
bochovice — Tiebenice, island area north of Brandys n. L.;
Slovakia: south half of SkoruSické pohorie (mts.), south part of Levoéské pohorie
(mts.);
— weak to medium occurrence:
remaining parts of total occurrence.
4. Frequency 1Vo with periodic occurrence of beetles in the years 1972,
1976, 1980, 1984... (Fig. 4)

4, Spreading of cockchafer (Melolontha melolontha L.) frequencies in Czechoslovakia
In comparison with other four year frequencies this particular one

occupies the largest area of Moravia and Slovakia and represents one of
the strongest frequencies.
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Location:

Bohemia, Moravia and Silesia: west part of Sokolovskd panev (basin), south-
west part of Zatecka plosina (plateau), north part of Mostecka panev (basin), a large
area determined as follows: north of Dé¢inské stény (rocks) — Luzickd pahorkatina
(hilly land) — a furrow between Dééinské stény (rocks) and Ceské stiedohofi (mts.)
— Luzické hory (mts.) - Jizerské podhtii (piedmont) - Liberecka kotlina (basin)

Jestédské pohori (mts.) — Krkonosské podhuri (piedmont) — Broumovské mezi-
hori (highland) — Orlické podhiii ( piedmont) — Jesenické podhuri (piedmont) —
Vidnavska pahorkatina (hilly land) — OsoblaZska pahorkatina (hilly land) — north
part of Nizky Jesenik (mts.) — Hluéinska pahorkatina (hilly land); east of Oderské
vrchy (hills) — Nizky Jesenik (mts.) — Hruby Jesenik (mts.) — Trebovské mezi-
hoti (highland) — Boskovicka brazda (furrow) — north part of Brnénska vrchovina
(highland) -— Ceskomoravska vrchovina (highland) — Tiebonska panev (basin) —
Budé&jovicka panev (basin); south of the line Rosice — Mor. Budéjovice — Vraténim
— Slavonice — Nova Bystrice — Ceské Velenice — Kaplice — Cesky Krumlov; west
border with east part of Sumavské predhaii (piedmont) — Stiedoceskd vrchovina
(highland) through Netolice — Vodnany - Pisek — Blatnd — Pribram -~ BeneSov
— east half of Polabi through Koufim — Nymburk — Ji¢inska pahorkatina (hilly
land) through Mlada Boleslav -~ Mnichovo Hradisté — east half of Dokska pahor-
katina (hilly land) through Mimon — Ceskd Lipa and Ceské stiedohoii (mts.).
Small island areas east of the town Louny and between Blovice and Rokycany.

Slovakia: area including the valley furrow between Moravskoslezské Beskydy
(mts.) and Javorniky (mts.), Kysucka vrchovina (highland), valley of the river Raj-
¢anka, valley furrow between Slovenské Beskydy (mts.) and Oravska Magura (mts.),
Skorusické pohoi'i (mts.), Liptovska kotlina (basin), Popradska kotlina (basin) ex-
cluding the north part, west hall of Hornadska kotlina (basin).

According to the data originating from the questionnaire campaign by Landa
(Kratochvil et al., 1953): Sumavské podhiri (piedmont), Plzeriska panev (basin),
Plzenska pahorkatina (hilly land).

Spreading of four year frequencies within the Moravian territory is identical
with data published by Kratochvil et al. (1953).

Medium and heavy occurrence have not been regularly on the same areas but
spread out over the whole a. m. territory of cockchafer swarming.

TERRITORIES OF NON-DETERMINABLE FREQUENCIES OF COCKCHAFER
(MELOLONTHA MELOLONTHA L.)

During the thirteen year period there were certain areas in Bohemia
and Moravia without any cockchafer swarming on larger localities. Fo-
llowing areas could serve as an example:

Bohemia: Smréiny (highland), Chebska panev ( basin), great part of Sokolovska pa-
nev (basin), Tepelska ploSina (plateau), Plzenska pahorkatina (hilly land), Tachov-
ska brazda (furrow), Chodska pahorkatina (hilly land), VSerubska brana (gate), Su-
mavské podhuri (piedmont), south part of Stredo¢eska vrchovina (highland).
Moravia and Silesia: greater part of Jesenické podhuii (piedmont), north part of Hor-
nomoravsky uval (graben), Nizky Jesenik (mts.), Oderské vrchy (hills), Ostravska
panev (basin). This situation has been introduced in reports by Kratochvil et al.
(1953). This is substantiated with fact that these areas are in close touch with cock-
chafers of the frequency IVo, IVs and 1V Mentioned territories were in 1956—1968
without any remarkable swarming on large localities and even the questionnaire
campaign by Landa does not give a clear reply concerning the particular cock-
chafer frequency.

TERRITORY WITHOUT COCKCHAFERS

Determination of territories without cockchafer occurrence is rather
aifficult. Negative report does not necessarily indicate that the whole
territory under inspection is completely without any cockchafers. Howe-
ver one can declare that certain areas are not really attacked by cockcha-
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fers. These are mostly territories in an altitude over 800 m, mostly cove-
red with continuous forest.

There are following areas:
— Bohemia: Kru$né hory (mts.), KrkonoSe (giant mts.), Orlické hory (mts.), Slav-
kovsky les (highland), Doupovské hory (mts.), Brdy, Cesky les (highland), Sumava
(mts.), Novohradské hory (mts.).
— Moravia and Silesia: Zdarské vrchy (hills), Hruby Jesenik (mts.), summits of
Nizky Jesenik (highland), Moravskoslezské Beskydy (mts.), summits of Vsetinské
vrehy (hills) and Hostynské vrchy (hills), Javorniky (mts.).
— Slovakia: Bielé Karpaty (mts.), Javorniky (mts.), Povazsky Inovec, Strazovska
hornatina, Tribeé, Vtaénik, Stiavnické pohorie, Javorie, Vepovské Rudohorie (mts.),
Polana, Slovenské Rudohorie (mts.), Nizké Tatry (Low Tatry mts.), Velkd Fatra and
Mala Fatra (giant mts.), Oravska Magura, Choéské pohorie, summits of Skorusinské
pohorie, Vysoké Tatry (High Tatra mts.), Spi§skd Magura, Cerhovské pohorie, Levod-
ské pohorie, Stratena hornatina (mts), Branisko, Spisské Rudohorie (ore mts.), Cierna
Hora (mts.), Slovenské Rudohorie (ore mts.), Mili¢, Nizké Beskydy, Vihorlat.

DISCUSSION

On the basis of map documentation from the period 1956 — 1968 there
have been prepared a long — term prognosis of occurrence of particular
cockchafer frequencies (Melolontha melolontha L.). This prognosis has
been based in certain areas of Bohemia and Moravia also on data obtai-
ned from questionnaire campaign by Landa (1954).

Occurrence of particular frequencies in Moravia published by Kra -
tochviletal (1953) has been verified. Small discrepancies were found
only on cockchafer frequency III;. Area of frequency III; in Moravia has
been determined more exactly and missing boundary in East Moravia
has been fixed.

Correctness of long-term prognosis has been proved on the whole
territory of the Czechoslovak Socialist Republic in the period 1969 —1974
employing the method of observations and map documentation from
1956. It has been proved that distribution areas of particular cockchafer
frequencies as well as the intensity of their occurrence are determined
very exactly. There has not been any swarming outside the areas deter-
mined in the long-term prognosis.

One can find on the territory of this country all types of four- or
three-year frequencies respectively. Three-year frequencies IIlo, III;, III,
have an economic importance only for Slovakia, not for Moravia. As
far as four-year frequency concerns, an economic importance have IV,
and IVs, while 1V, occurs in Bohemia only on small localities and in
Moravia and Slovakia is without any economic importance. Frequency
IVy is without any economic importance for the whole territory of the
country. Bohemia is occupied only with four-year frequencies, Moravia
and Slovakia with both four and three year ones. »

Paper describes the arecas where cockchafer frequency is not clear
because of the absence of their regular occurrence on large territories.
Areas without cockchafer are determined as well.

Discussion is going to be orientated on factors influencing the length
of cockchafer (Melolontha melolontha L.) development cycle. In the time
of detail study of map documentation we have payed attention to the
effect of environment on the length of development cycle. We do know
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that introduction of any correlation is very difficult. The length of deve-
lopment cycle is influenced by many factors, e. g. soil conditions (soil
temperature, soil type), precipitations etc. Unsufficient number of soil
laboratories orientated on soil temperature measurement proved to be
a serious obstacle for the solution of this problem. This is the reason,
why the soil temperature and long-term average of soil temperature have
not been compiled yet for the whole country.

Assuming this we have focused our interest on detailed compilation
of country-wide information upon the average air temperatures. Maps
were published in the framework of the Czechoslovak Climate Atlas
(1958). We managed to determine some correlations which have to be
proved in future. This is why we introduce herewith following results.

Searching for the correlations between the development cycle of cock-
chafers and air temperature we have adopted the following procedure.
The country-wide maps of occurrence of three and four year frequencies
have been transferred on transparencies. These have been put on adequate
maps of average month temperatures, published in the Czechoslovak
Climate Atlas.

We came to a conclusion that the average air temperature during the
vegetation period (i. e. from April 1st till September 30th) has prior
effect on three or four year development cycle of cockchafer (Melolontha
melolontha L.). In this unique case the isolines of average temperatures
were identical with isolines of development cycle length.

Limit line between the three and four year development cycle is
identical (according to our findings) with the average air temperature
13—14 °C in Slovakia and 14—15 °C for Moravia and Silesia. Territories
with lower temperature are occupied with four year frequencies, the other
with higher air temperature with three year frequencies. The average air
temperature of vegetation period was taken over a fifty years’ period
(1901 — 1950).

In this respect there is a very interesting question of three year
frequency occurrence in Bohemia. In above mentioned fifty years’ period
the critical temperature 15 °C has been reached on small territories in
the vicinity of the towns Kolin, Kutnd Hora, Mélnik, Podébrady. There
is of course no evidence of three year frequency occurrence.

Explanation of 1 °C difference between three year and four year
cockchafer frequencies in Slovakia and Moravia and Silesia could not
have been explained yet. It is preassumed that this is in connection with
increasing influence of continental climate from West towards the East.
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MUSKA A. (Ustfedni kontrolni a zkusebni ustav zemédélsky, Brno). Vysledky tfi-
nactiletého pozorovani rojeni chrousta obecného (Melolontha melolontha L.) na tuze-
mi Ceskoslovenska. Shor. UVTI - Ochr. rostl. 11 (4) :283-294, 1975.

Zpracovanim udaji mapové evidence let 1956—1968 o rojeni chrousta obecného
(Melolontha melolontha 1..) ze vSech okrestt republiky byla v r. 1969 vypracoviana
dlouhodoba prognéza rojeni. Spravnost télo prognozy byla ovérena v letech ‘1969 az
1974. Na uzemi CSSR se vyskytuji vSechny frekvence (kmeny) tiiletého a étyrletého
vyvojového cyklu. Rozsireni a periodicita jednotlivych frekvenci (kment) chrousta
obecného je detailné zpracovana podle geografického ¢lenéni republiky. Piehledné je
rozsireni zndzornéno na mapach 1—4. Délka vyvojového cyklu (triletd nebo étyr-
letd) je v primé zavislosti na pramérné 50leté teploté vzduchu v dobé vegetaéni.
Jeji hrani¢ni hodnoty jsou uvedeny v praci.

MYIIKA A. (IlenTpasnsHblii KOHTPONHHO-MCILITATENBHEI WHCTHTYT CEJBCKOTO XO3iCTBA, BpHO).
Pesynsrarsr rpumagnmaTHnerHux nabmionendit 3a merom Xpyuia Maiickoro samamxoro (Melolontha

melolontha 1.) wua teppuropun Uexocnopakmu. Sbor. UVTI - Ochr. rostl. 11 (4):
283-294, 1975.

IMyrem ofpaforku maHHBIX Kaprorpadguueckoro yuera sa 1956 —68 rouani o sere xpyma MaHCKOro
sananuoro (Melolontha melolontha 1.) Bo Bcex paiionax pecnybauku B 1969 romy 6nin pas-
p26GOTaH NIOJATOCPOYHLIN TPOTHOZ Jera, IIpaBuiapHOCTB BTOTO mporHosa 6bina mposepeHa B 1969 —
—74 ropnax. Ha reppuropuu UCCP scrpewaiorcs BCe CTENEHH JIeTa TPEXJIETHEIO H 4YeThpexJer-
Hero IMKJa PpasBHTHs. PacrnpocTpaHeHWe U TNEPHOMUYHOCTh OTHENBHEIX CTENEHeH JeTa Xpyuma
MaiiCKOro 3anaiHoro IerajbHO O6pafoTaHbl cOrJlacHO reorpaduueckoMy 30HHPOBAHHIO pecrybJIHKH,
Harnsnuo ero pacmperpaHeme #3obpakeso Ha Kaprax 1—4. ITIpomoxuTensHOCTE TeHepaluy
(3-setiiag uan 4-JleTHas) HaXONUTCA B TIPAMON 3aBHCHMOCTH OT cpenHed 50-jerHeit TeMmepa-
TYPRl BO3JlyXa B BereTalMOHHBIH mepuon. Ee mpenesbHEle BeJMYWHK NPHBORATCT B pabore.

MUSKA A. (Zentrale landwirtschaftliche Kontroll- und Priifungsanstalt, Brno).
Ergebnisse einer dreizehnjihrigen Beobachtung des Schwidrmens von Maikdfer (Me-
lolontha melolontha L.) auf dem Gebiet der Tschechoslowakei. Sbor. UVTI - Ochr.
rostl. 11 (4) : 283-294, 1975.

Nach der Bearbeitung von Augaben der Kartoffelevidenz in den Jahren 1956—1968
tiber das Schwirmen des Maikifers (Melolontha melolontha 1.) aus allen Kreisen
der Republik wurde im Jahre 1969 eine langfristige Schwirmungsprognose ausge-
arbeitet. Die Richtigkeit dieser Prognose wurde in den Jahren 1969-—1974 bestitigt.
Auf dem Gebiet der CSSR kommen simtliche Frequenzen (Stimme) des drei-
und vierjihrigen Entwicklungszyklus zum Vorschein. Die Verbreitung und Periodi-
zitit der einzelnen Frequenzen (Stamme) des Maikifers wird eingehend nach der
geographischen Gliederung der Republik bearbeitet. Die Verbreitung wird auf den
Karten 1-—4 tibersichtlich veranschaulicht. Die Dauer des Entwicklungszyklus (drei-
oder vierjihrige) steht in direkter Abhidngigkeit von der durchschnittlichen fiinfzig-
jahrigen Lufttemperatur wihrend der Vegetationszeit. Ihre Grenzwerte werden in
der Arbeit angefiihrt.

Author's address:

Ing. Antonin Mu$ka, Ustiedni kontrolni a zkusebni ustav zemédélsky, odbor ka-
rantény a ochrany rostlin, Zemédélska la, 657 37 Brno
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CRITICAL NUMBER OF AUTOGRAPHA GAMMA L. V.
CATERPILLARS {LEP., NOCTUIDAE) ON SUGAR BEET

I. NOVAK

NOVAK 1. (Institute of Plant Protection, Praha - Ruzyné). Critical Number
of Autographa gamma L. Caterpillars (Lep., Noctuidae) on Sugar Beet. Sbor.
UVTI - Ochr. rostl. 11 (4) : 295-300, 1975.

Critical number of caterpillars of A. gamma is considered to cause 25"/, loss
ol leaf area in sugar beet. The critical numbers are given for plants in different
development stages in two weeks' intervals. There were taken into account:
1. Rate ol consumption of food by caterpillars and pattern of injury in plants.
2. Regeneration power of the crop.

Economic significance of the caterpillars of different moth species
is generally determined by .the purpose which a crop is grown for. The
criteria for harmfullness may be a loss of green matter (mainly leaves),
injuries on generative organs or indirect effect on the yield.

In sugar beet the indirect defoliation influence caused by caterpillars is im-
portant. The loss of leal avea caused in spring or summer is followed by a decrease
in sugar beet yield (the yield of roots or sugar). The economic threshold in sugar
beet is usually considered to be at a level of about 20309, loss of leaf area of
the crop. The defoliation reaching this or higher percentage is considered to be of
economic importance (Schultz, 1963; Novak, 1964: Skuhravy et al, 1967;
Fiedler, 1969; Dunning & Winder, 1972; etc.).

MATERIAL AND METHOD

To assess the critical number of caterpillars we have had to take into account
two features of the process:

1. Rate of consumption of food by caterpillars and pattern of injury in plants.

2. Regeneration power of the crop.

As to the pattern of injury we had some experience from the years 1961—1962,
when a calamity occurrence of A..gamma was observed in Central Bohemia. Besides
this we made several trials with artificial infestation of beet plants with cater-
pillars of A. gamma.

The data about food consumption by caterpillars is an average of eleven so-
litary rearings of caterpillars noted daily. T am indebted to Mrs. D. Stépanova
(VURV Praha - Ruzyné) for the help with these observations.

The data about sugar beet growth refer to the sort 'Dobrovice A’ grown under
climatic conditions of Central Bohemia. Mr. Z. Petrak (VUR Semcice) offered
me very Kindly the unpublished data of ten years' average of the growth rate of
sugar beet. The youngest stages of development were completed according to our
own observations.

RESULTS AND DISCUSSION

CONSUMPTION OF LEAVES BY CATERPILLARS AND PATTERN OF INJURY
IN PLANTS

One caterpillar eats during life in an average 8089 mm? of leaf area
(tab. I). The part belonging to the different instars is given in Fig. 1.
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I. Consumption of sugar beet leaves by The consumption of food in time
4. gamma L. caterpillars (mean, n=11) gy of great hmportance, 100, Juths

temperature about 23 °C the cater-
S Leaf area eaten ; pillars take about 20 days to com-
caterpillar by one caterpillar | % plete their development. The per-
(mm?) centage of food consumption was
observed as follows:
1. 10 0.12 1st — 5thday 0.1 %
2, 45 0.57 6th — 1oth day 0.9 %
3, 260 31| 11th — 15th day 10 ‘;/o
i 597 11,46 16th — 20th day 89 %
' ' 1st — 10th day 1%
5 6847 8464| 11th _ 20th day 99 %
Total © 8089 100.00, As the majority of consumption is
realised in very few days, very little

time remains to control this pest.

Apart from the seed crop of sugar beet A. gamma destroyes only
the leaves of the plants. The caterpillars of the 1 st and 2 nd instars eat
only the superficial layer of a leaf, leaving intact the epidermis of the
opposite side. Starting the 3 rd instar the caterpillar makes holes in the
lamina of the leaf. It begins with eating in the centre of the leaf avoiding
the veins.

Marginal feeding is not usual in this species. Ripe leaves are prefe-
rred. The caterpillars eat younger leaves only after having destroyed the
old ones. The heart of plants and the leaf-stalks are destroyed only in the
case of calamity occurrence of A. gamma. The caterpillars do not waste
leaves under normal conditions. Wasting was observed to occur when
20 % of leaf area were eaten. The separated parts of leaves dry off or
fall down. The crop can be practically destroyed when about 60 % of
leaf area have been eaten (Fig. 2).

RATE OF GROWTH OF A SUGAR BEET CROP

According to our own results and some other sources following data
about sugar beet were stated:
Mean weight of 1 cm? leaf area (ripe leaf.): 0.033 g
Mean weight of 1 cm? leaf area (young leaf): 0.023 g
Area of one leaf lamina: 100—200 c¢cm? (and more)
Leaf area of one plant in summer: 3000— 5000 cm?
Leaf area of 1 ha of the crop in summer: 30 000—60 000 m”
Optimum number of plants per hectare: 75 000— 80 000

The rate of growth of sugar beet in spring and summer was observed
every second week (Tab. II). Different weights of young and ripe leaves
were taken into account.

CRITICAL NUMBERS OF THE CATERPILLARS OF A. GAMMA ON SUGAR BEET

The lost of yield depends first of all on the percentage of destroyed
leaf area and not on the absolute weight of destroyed green matter in
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sugar beet (Noviak, 1964 and unpublished data). We considered there-
fore 25 % of destroyed leaf area to be the economic threshold of injury.
The critical number is that of caterpillars that are able to cause the
mentioned degree of defoliation (Tab. II). The data about the populat-
ion density of caterpillars, which may cause the defoliation of 50 % and
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< X 50% .
c P
- g 2. Relation between leaf
3 area consumed by ca-
S terpillars and total leaf
- 1000 area actually destroyed
(both in percent of total
leaf area of the crop)
x — Leaf area of the
1 2 3 4  5instar T;:)Sp eaten by caterpil-

y — Damaged leaf area
including wasting by ca-
terpillars

a — Defoliation obser-
ved in the field (o —
empirical values) caused
by a certain number of

. caterpillars
1. Leaf area of sugar b — Theoretical leaf
beet (means in mm?) area consumption with-
consumed by one cater- out wasting punctate
pillar of A. gamma in area — wasted part of
different instars leaves

100 % are given in this table, too. These values do not answer exactly
to the mechanical calculation resulting from the food consumption by
the caterpillars. They are lower with respect to wasting (Fig. 2). The
critical numbers agree with our experience from the mass occurrence o
silver y moth in 1961 — 1962,
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1I. Rate of growth of sugar beet under climatic conditions of Central Bohemia
(10 years’ mean) and number of A. gamma L. caterpillars causing the percentage
of defoliation in different stages of development of the crop

Growth of sugar beet plants Critical numbers of caterpillars per plant
causing the respective percentages of
. defoliation
Date Number of |Weight of Area (cm?)
leaves leaves of of leaves
per plant ?;)e plant per plant 25 0, 50 9, 100 9%

15. 5. 2.0 22 0.07 0.11 0.16
30. 5. 6.5 i 152 0.5 0.7 1

15. 6. 11.6 51 1020 3 5 7

30. 6. 16.6 265 5448 16 28 40

15. 7. 20.2 395 7509 23 38 55

30. 7. 22.7 426 7931 24 40 58

15. 8. 24.7 480 8817 25 43 62

30. 8. 28.9 465 8449 25 43 62

15. 9. 31.8 462 8180 20 42 . 60
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NOVAK 1. (Ustav ochrany rostlin, Praha - Ruzyné). Kritické ¢islo housenek mary
gama (Autographa gamma L., Lep., Noctuidae) na cukrovce. Sbor. UVTI - Ochr.
rostl. 11 (4) : 295-300, 1975.

Za ekonomicky prah Skodlivosti u cukrovky je povaZovdna ztrata piiblizné 259/
listové plochy porostu. Kritické mnozstvi housenek mury gama zptsobuje tuto ztratu
listové plochy. Kriticka ¢isla jsou propoétena na jednu rostlinu napadeného porostu
v zavislosti na vyvoji porostu ve dvoutydennich intervalech. Bralo se v uvahu:
1. Spotreba potravy housenkami a charakter poskozeni rostlin. 2. Regeneraéni schop-
nost porostu.

mura gama; cukrovka; skodlivost; housenky; kritické ¢islo
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[IOBAK U. (Mucruryr saufursi pacremmuit, [Ipara - Pyarme). Kpurnueckoe xonutecrso ryceHuIi
copru-ramma (Autographa gamma L., Lep., Noctuidae) na caxapuoi cmekne. Shor. UVTI -
- Ochr. rostl. 11 (4) : 295-300, 1975.

DKOHOMHMUECKHM TOPOrOM BPETHOCTH IUIA CaxX. CBEKJIBI CUMTaeTcsi notepst okono 25 U0 mucrosoit
LJIOIIafK 10CeBa. DTy TNOTEPI0 BHISHIBAET KPHTHYECKOE KOJIMYECTBO TIyCeHHMI] coBKu-raMMa. Kpu-
THYECKHe YMCJIa BBIYMCIAIOTCA HAa ONHO pacTeHMe IIOPa)KeHHOTO T1I0CeBa B 3aBHCHMMOCTH OT pas-
BHTHS TOCJHEIHEr0 B IBYxHeleJbHble HHTEPBAJbl. YUHUTHIBAITCH KaK NHIlenorpebieHye TryceHuI
I XapaKTep TOBPEXIEHUs pPaCTeHHil, TaK M pereHepaTHBHAA CIOCOGHOCTH IIOCEBa.

COBKa-raMMa; CaxapHas CBeKJIa; BPEUNHOCTh; TYCEHHI[bl; KPHTHYECKOe KOJHUECTBO

NOVAK 1. (Institut fiir Pflanzenschutz, Praha - Ruzyné). Kritische Zahl der Raupen
von Gammaeule (Autographa gamma L., Lep., Noctuidae) auf Zuckerriiben. Sbor.
UVTI - Ochr. rostl. 11 (4) : 295-300, 1975.

Der Verlust von etwa 259, Bestandesblattfliiche wird bei Zuckerriibe als okono-
mische Schidlichkeitsschwelle betrachtet. Dieser Blattflichenverlust wird durch die
kritische Menge der Raupen von Nachtfalter Gamma verursacht. Kritische Zahlen
werden auf eine Pflanze des befallenen Bestandes in Abhédngigkeit von der Ent-
wicklung des Bestandes in Zweiwochenintervallen berechnet. Es wurde einerseits
der Futterverbrauch durch Raupen, andererseits das Regenerationsvermogen des
Bestandes bertiicksichtigt.

Gammaeule; Zeckerribe; Schadlichkeit: Raupen; kritische Zahl

Author’s address:
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A DECLINE OF MEVINPHOS RESIDUES IN SWEET PEPPER FRUITS
STORED AT VARIOUS TEMPERATURES

P. LASKA

LASKA P. (Vegetable Research Institute, Olomouc). A Decline of Mevinphos
Residues in Sweet Pepper Fruits Stored at Various Temperatures. Sbor. UVTI -
- Ochr. rostl. 11 (4) : 301-305, 1975.

The harvested sweet pepper fruits were sprayed with mevinphos, either at
a normal rate of 0.288 kg/ha (i. e. 1.2 1 Phosdrin per ha), or 5 times greater
than normal. We have found the following half lives of residues: in fruits stored

in the open at mean temperature 7 °C during October — 11.6 days, in those
stored in a storage room at mean temperature 12.5 °C — 8.2 days, and those
stored in a glasshouse at mean temperature 25 °C — 1.8 days. Two weeks

after spray at a normal rate the residues were reaching the value of 0.4 p. p. m.
in the open, while in the glasshouse one week after spray at a rate 5 times
greater than normal the residues declined to 0.2 p. p. m. With regard to the
dependence of the rate of residue decline on temperature it would be desirable
to set down the minimum temperatures the waiting period is valid at.

sweet pepper; pesticide residues; mevinphos; temperature effects

Although it is generally supposed that the rate of pesticide residue
decline is dependent on temperature, the data on this problem are rather
rare with the exception of several reports, e. g¢. Fahmy (1961), Kal-
kat et al. (1961), and waiting period restrictions valid in various
countries are not fixed to temperature level. Therefore, it is necessary
to obtain new data on the residue decline as related to temperature,
especially with high toxic insecticides the initial concentration of which is
exceeding the tolerance limit many times. The low toxic insecticides often
have the initial residue concentration below the tolerance limit immediate-
ly after spray. The representative of high toxic insecticides with a relati-
vely short waiting period is mevinphos which was chosen as a model
pesticide for our trials. In the bioassay Drosophila was used for studying
the residue decline in sweet pepper fruits kept under various conditions
differing especially in temperature. The trials were made with harvested
fruits but during the storage the fruits were getting ripe physiologically
so that they served to some extent as a model for the fruit ripening on
plants.

MATERIAL AND METHOD

The fruits of sweet pepper var. ‘Severka’ grown in the field were harvested
on October 4, 1972 in a state of edible maturity (green fruits). The fruits chosen
for the trial were approximately of the same size, rather small, 6—7 cm long and
5—6 cm wide with an average weight of 57 g and longitudinal section area
of 28 em2.

The pepper fruits were sprayed in a glasshouse on 5 October. Before spraying,
the fruits were divided into 3 groups, put on the flat surface, and deprived from
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touching each other. By means ol a' hand sprayer the first group was treated with
Phosdrin (24", a. i.) at the rate of 1.2 l'ha, i. e. 0.288 kg mevinphos per ha, the
second group received the rate of 6 i’ha, i. e. 1.44 kg mevinphos per ha, the third one
remained untreated. The spray was of a high volume characler, the water con-
sumption equalled 1000 1l/ha. In the course of spraying and drying the glasshouse
temperature was ranging between 13 and 14 °C, and the relative humidity was about
40",. Approximately 90 minutes after spraying when the fruits were dry the first
residue test was carried out and at the same time each group was divided into
3 subgroups. One subgroup was then stored in the open, the second one in a storage
room and the third one in a glasshouse.

In the open, the temperature was relatively low. The average temperature during
the whole period was T °C, average daily minimum 3 °C, average daily maximum
11.5 °C. The average relative humidity of the experimental period equalled 819,
The weak rainfall recorded 8 times totalled 9.3 mm.

The temperature in the storage room was decreasing from 13.5 °C in the be-
ginning to 11.5 °C at the end of the (rial. The average temperature equalled 12.5 “C.
The relative humndlty was nearly constant and it was ranging between 75, and
80 1)

The tempexatuxe in the glasshouse varied between 20 °C and 30 °C, the average
temperature was approximately 25 °C. The relative humidity was ranging between
45", and 70", with an average of about 60" .

The residues in homogenized pepper fruits were tested by means of Drosophila
melanogaster in a similar way as given previously for carrots by Janys§ka and
Laska (1962).

The half life of the residue was determined graphically according to the
slope of the line passing through the points plotted on the millimeter paper where
time was plotted on the abscissa and insecticide concentration logarithm on the
ordinate.

I. Residues of mevinpiios in sweet pepper fruits stored at various temperatures

L

g

g Interval between Mean temperature Residue
2 %’ Place of storage spraying and during the concentration
%-5, bioassay interval (“C) (p. p. m.)
=

1.44 - 1.5 hours 13:5 2.4
1.44 in the open 7 days 9.3 2.0
1.44 in the open 14 days 8.0 1.5
1.44 in the open 21 days 6.7 0.9
1.44 in the open 28 days 7.0 0.4
1.44 storage room 12 days 13.2 0.7
1.44 storage room 19 days 12.8 0.4
1.44 storage room 26 days 125 0.3
1.44 glasshouse 7 days 25.0 0.2
0.288 | - 1.5 hours 13.5 0.8
0.288 in the open 14 days 8.0 0.4
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RESULTS

The results of testing (Tab. I) clearly show that the rate of residue
decline is strongly dependent on temperature. In the glasshouse where
the temperature was high, the residue content declined after 7 days to
0.2 p. p. m. although the concentration of the spray was 5 times greater
than normal. Under cold conditions in the field the residues declined
after 4 weeks to 0.4 p. p. m. only providing the peppers were treated
in the same way as mentioned above.

We have found following half lives:

place of average half

 storage temperature life
glasshouse 25 °C 1.8 days
storage room i2.5 UC 8.2 days
in the open i 11.6 days

It is apparent that the residue decline was somewhat related to the
physiological maturity of the fruits. After a week’s storage in a glasshouse
most fruits were red (0.2 p. p. m.) while in the field there was only a part
of half-red fruits after 4 weeks (0.4 p. p. m.).

DISCUSSION

Mevinphos belongs to the most toxic insecticides, LD 50 for rats
perorally is 6 —7 mg/kg live weight (Perkow, 1971). In most European
countries the maximum tolerance limit in harvested fruits is 0.1 p.p. m.,,
the waiting period is usually 4 days for field crops (e. g. West Germany,
Denmark. Finland, Sweden), for glasshouse crops the period is prolonged
by 3 days in Denmark and 7 days in West Germany (except for cucum-
bers and tomatoes) (Perkow, 1971; Fjelddalen, Renvall, 1974).

Although the mevinphos residues will mostly decline below 0.1 p.
p. m. level within 4 days after spraying (Anonym, 1961; Casida
et al, 1956; Coffin, McKinley, 19064; Klee, 1962; Maier-
Bode, 1965), on some occasions this limit is exceeded. e. g. in some cases
with lettuce (Maier-Bode, 1965; Fjelddalen, Renvall, 1974),
grapes (Wirtz, 19062) and strawberries (Hughes et al, 1966). While
in strawberries this is perhaps due to the physiologic-biochemical proper-
ties of fruits it is possible that the grapes may be partially affected by
low temperatures, as the residues have been recorded during ripening
of the grapes, which takes place at lower autumn temperatures. The same
applies for lettuce which is grown at relatively low temperatures although
we should admit a considerable influence of rather a high level of initial
residues caused by a relative large plant surface.

With regard to the evident dependence of residue decline on tempera-
ture it would be desirable to set down also minimum temperatures the
waiting periods are valid at although it may be necessary to count with
differences in various pesticides. which has been discussed by Vail et al.
(1967). According to our trials the residue decline at 12.5°C was so
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slow that the minimum temperature set down for a waiting period should
be higher.

In Czechoslovakia and some other countries the waiting period of
most pesticides is prolonged automatically by 1 week for glasshouse crops.
(Mevinphos is not permitted for glasshouse crop treatment in Czechoslo-
vakia). The fact is that the highest amounts of residues — 0.3 and 0.6
p. p. m. after 7 days (Anonym, 1961) — were found in glasshouse
lettuce but as we have pointed out glasshouse lettuce is grown at relati-
vely low temperatures, usually below 15 °C. Most forced crops, especially
solanaceous and vine vegetables are grown at higher temperatures in the
glasshouse as compared to the same crops grown in the field. Although
other weather conditions including air flow, relative humidity (its effect
was studied by Hopkins (1967) for malathion) and rainfall increase
the rate of residue loss, it is possible that the higher temperature in
a glasshouse compensates for a lack of other factors mentioned. In this
connection we are pointing out that in West Germany the waiting period
of mevinphos is the same for both glasshouse and field cucumbers and
tomatoes, and in glasshouses it is not prolonged by 1 weck as it is done
with other crops. Peppers might have entered the same category as toma-
toes but no data concerning the mevinphos residues in peppers had been
available. Further investigation of pesticide residues in vegetables grown
under field and glasshouse conditions would be very desirable.
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LASKA P. (Vyzkumny ustav zelinasky, Olomouc). Ubytek rezidui mevinphosu z plo-
di papriky skladovanych pri rizné teploté. Sbor. UVTI - Ochr. rostl. 11 (4) : 301-305,
1975.

Sklizené plody papriky byly postrikany mevinphosem jednak normalni davkou
0,288 kg/ha (= 1,2 litry Phosdrinu na ha), jednak divkou pétinasobné vyssi. U ploda
skladovanych venku béhem rijna pri prumeérné teploté 7 °C byl zjistén polocas
rozpadu rezidui 11,6 dn(, u plodu ve skladu pri pramdérné teploté 12,5 °C 8,2 dne
a ve skleniku pri pramerné teploté 25 °C 1,8 dne. Dva tydny po postfiku normalni
davkou dosahovala venku rezidua hodnoty 0,4 ppm, zatimco tyden po postriku
pétinasobnou davkou poklesla rezidua ve skleniku na 0,2 ppm. Vzhledem k zavis-
losti rychlosti tbytku rezidui na teploté by bylo Zadouci stanovit i spodni hranici
teplot, pri kterych plati ochranna lhta.

paprika; rezidua pesticidti; mevinphos: vliv teploty

JIACKA II. (Hayuno-uccienosarenpckuii uieruryr osomesoactsa, Ounomoyn). Y6bu1b OcTaTKoB
Mesunpoca M3 INONOB Mepla, XPaHHMOro mpH pasHoii Temneparype. Sbor. UVTI - Ochr. rostl.
11 (4) : 301-305, 1975.

Y6pauubie 101460 nepua ONphICKMBaJuCh MeBuHPOCOM ob6uuHoil nogoit 0,288 xr/ra (= 1,2 aurpa
Qocnpuna Ha ra), a TakKe 4030il a TATL pas Bele. Y IIOAOB, XPAHUMBIX CHApYXKM B TeueHHe
okrabps npu cpeadeit temneparype 7 0C 6w ycramosien mepmon pacnana ocratkos 11,6 e,
y IIONOB, XpaHUMbIx npu cpenseii temneparype 12,59C — 8,2 mua, a B Tenauue mpu cpeameit
remneparype 250C — 1,8 mua. Cnycra nse Hemesrsm mocie ONMpHICKMBAHWs OBLIYHOM 11030M CHa-
pyxu ocratku nocTurany seauunnst 0,4 Mr/Kr, B TO BpeMs, Kak, CIyCTH HENeN0 TOC/e ONPHICKH-
BaHMA NATMKPaTHOI 1030if, ocraTok B Teruuue nonusmica no 0,2 mr/kr. B cpasm ¢ sasucn-
MOCThIO CKOPOCTH yOLIBAHHA OCTATKOB OT TeMmepaTypbl Gbl10 65l KesaTesJbHO ONpeNeNHTbh M HHK-
HIOI0 I'DaHUIy TeMIepaTyp TIPH KOTOPGLIX IeiCTByeT 3amjUTHBIH CpPOK.

riepel]; OCTATKH IeCTHLMIOB; MeBUHGOC; BIMAHHIE TEMIEpPATyphl

LASKA P. (Forschungsinstitut fiir Gemiisebau, Olomouc). Die Abnahme der Re-
siduen von Mevinphos von den bei verschiedener Temperatur gelagerten Paprika-
friichten. Sbor. UVTI - Ochr. rostl. 11 (4) : 301-305, 1975.

Die geernteten Paprikafriichte wurden mit Mevinphos, einerseits mit der Normal-
dosis von 0,288 kg/ha (= 1,2 Liter Phosdrin je 1 ha), andererseits mit einer flinfmal
hoheren Dosis bespritzt. Bei den im Freien wiihrend des Monates Oktober bei durch-
schnittlicher Temperatur von 7 °C gelagerten Friichten wurde die Halbzeit des
Residuenzerfalls mit 11,6 Tagen, bei Friichten im Lager bei einer Durschschnitts-
temperatur von 125 °C 8,2 Tage und im Gewichshaus bei einer Durchschnitts-
temperatur von 25 °C 1,8 Tage ermittelt. Zwei Wochen nach der Bespritzung mit
Normaldosis erreichten die Residuen im Freien den Wert von 0.4 ppm, wogegen eine
Woche nach der Bespritzung mit einer flinffachen Dosis die Residuen im Ge-
wichshaus auf 0,2 ppm senkten. Mit Riicksicht aul die Abhidngigkeit der Schnellig-
keit der Abnahme der Residuen von der Temperatur wire es wiinschenswert, auch
die untere Grenze der Temperaturen, bei denen die Schutzfrist ihre Giltigkeit
behilt, festzulegen.

Paprika; Residuen der Pestizide: Mevinphos; Einflul der Temperatur
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THE SIXTH NATIONAL CONFERENCE ON PLANT PROTECTION

The Institute of Plant Protection in Prague - Ruzyné together with
the University of Agriculture in Ceské Budéjovice organize the Sixth
National Conference on Plant Protection on September 7—9, 1976. This
conference will be held as a part of the 25th anniversary of founding the
Research Institutes for Crop Production in Prague - Ruzyné.

The conference agenda of the first day will be devoted to complex
papers on the following topics:

I. Interactions of phytopathogen microorganisms, pests and weeds
from the point of view of epidemiology, or pest gradology, plant
resistance and total yield losses.

II. Pesticides in plant protection today and in the future.

III. The range, achieved results and the prospects of plant breeding
for resistance in the CSSR.

IV. Changes in spreading and harmfulness of diseases, pests and weeds
within last 15 years and consequent conclusions for practical plant
protection.

The other days of The Sivth National Conference will be reserved
for sessions in the following sections: virology, mycology, bacteriology,
entomology, hygiene-toxicology and protection against weeds. In the
cited sections original scientific information concerning a complex survey
of the range and results of scientific-research work in plant protection
in the CSSR in the last two years will be presented. The total number
of papers has exceeded 160.

The summaries of presented papers will be published in three
languages in the Proceedings from The Sixth National Conference on
Plant Protection, which according to the SZN (State Agricultural
Publishing House) editor's plan are to appear in March 1977. Complex
papers will be printed in Czech with summaries in foreign languages.

Applications for participation in The Sixth National Conference on
Plant Protection are to be addressed to the Director’'s Secretariate of
the Institute of Plant Protection in Prague - Ruzyné.

Ing. Jana Berankova
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POSSIBILITIES OF COMBINATION OF GLASSHOUSE WHITEFLY
CHEMICAL CONTROL AND TWO-SPOTTED SPIDER MITE
BIOLOGICAL CONTROL

P. LASKA

LASKA P. (Vegetable Research Institute, Olomouc). Possibilities of Com-
bination of Glasshouse Whitefly Chemical Control and Two-Spotted Spider Mite
Biological Control. Sbor. UVTI - Ochr. rostl. 11 (4) : 307-313, 1975.

The trials have shown that the glasshouse whitefly occurring in the Vegetable
Research Institute at Olomouc can be controlled by methomyl, monocrotophos,
pirimiphosmethyl, bioresmethrin, methidathion, carbofuran and acephate. The
efficiency of the insecticides used until now for whitefly control — e. g. me-
vinphos, dichlorvos and malathion — was not sufficient. The most efficient
insecticide against larvae was carbofuran with a special mode of action —
the treatment of larvae performed only during and after emergence of adults
from puparia. The Phytoseiulus predator was the least damaged by carbofuran.
It was Killed partially by pirimiphosmethyl and completely by methidathion
and bioresmethrin. '

glasshouse pests; insecticides; glasshouse whitefly; Phytoseiulus

Some years ago the problem of whitefly control seemed to have been
well solved by the use of Vapona strips with dichlorvos as active ingre-
dient. At present, the circumstances have evoked a search for new methods
of glasshouse whitefly control as (1) the whiteflies become resistant to
insecticides (Wardlow et al, 1972; French et al, 1973), and (2)
there is an increasing interest in biological control of two-spotted spider
mite by means of Phytoseiulus predator which is killed by most insecti-
cides in current use, including dichlorvos. The promising method would
be a complete biological control: red spider mites by Phytoseiulus, glass-
house whiteflies by Encarsia formosa (Hussey, 19607; Scopes, Big-
gerstaff, 1971) and aphids by Aphidiidae, green peach aphid Myzus
persicae by Aphidius matricarice (Scopes, 1970). The ideal aim of
research should be the biological control but for the time being the use
of Encarsia is expensive and difficult, especially in vegetable growing. The-
refore, it is necessary to look for the alternative method of integrated control
comprising the biological control of two-spotted spider mite and the
chemical control of other pests. The chemical control of aphids within
the scope of integrated control has been successfully realized by pirimi-
carb (Parr, Scopes, 1971). The aim of this work was to contribute
to finding an effective chemical control of the glasshouse whitefly oc-
curring in our institute, and to make preliminary tests for influence of
chemicals on the predator Phytoseiulus persimilis.

MATERIAL: AND METHOD

The trials were carried out with young bush bean and cucumber plants in
a glasshouse and in a controlled-environment cabinet. In the controlled cabinet the
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temperature was maintained at 200C * 10C, the relative humidity was ranging
between 50 and 70, illumination was provided by eight 380 W fluorescent tubes
installed at 45 em above the plants, the day length being 16 hours.

The insecticides were applied by dipping the plants in the insecticide solution
for 15 sec.

TRIAL 1

In a screening glasshouse trial the cucumber plants at a stage of 1—2 true leaves
were dipped (without wetting agent). The plants dried off within an hour (at 25—
300C), each was covered then with an isolation cage and infested by 100 whitefly
adults. After 2 days a count was made of the live whiteflies on the plants. During
the two days there were considerable temperature fluctuations (15—35°C).

TRIAL 2

In a glassouse {rial we have used 18 days old bean plants 'Jantar’ and cucumbers
'Znojmia’. The cucumbers were at the stage of cotyledons with a developing 1st
true leaf, the weight of the above-ground part was 1—1.2 g. The bean plants had
2 primordial leaves and another growing leaf, the weight ol the above-ground part
was 1.4—1.5 g. On October 21, 1974 the experimental plants were dipped (without
wetter).

The plants chosen for studying the effect of insecticides on glasshouse whitefly
were covered with isolation cages and 24 hours after treatment infested by 100 white-
fly adults each. Whitefly infestation was then repeated 4 and 10 days after treat-
ment. Mortality of the whiteflies was assessed 2—3 days after infestation. There
were 4 isolation cages (30X30 c¢m) for each variant, two and two contained 2 bean
plants and 2 cucumber plants each, so that the total of 4X 100 whiteflies was used
in each variant.

The plants chosen for studying the effect of inseclicides on Phytoseiulus pre-
dator were infested by two-spotted spider mites and by Phytoseiulus 5 and 3 days
before treatment, respectively. In every variant there were 4 bean plants, all in pots
and isolated from one another by placing the pots in Petri dishes filled with water.
8 days after dipping, counts were made of live predator mites, their eggs, and live
two-spotted spider mites on each plant.

The {rial was carried out at relatively low temperatures ranging between 15
and 18 °C (at noon the temperature usually rose above 20 °C for a short period) and
relative humidity 65—85 /.

TRIAL 3

The plants of beans '‘Sarka’ at the stage of 2 primary leaves were deprived of
a growing point and one primary leal. The plants bearing just one leaf were ex-
posed to whitefly infestation and laying eggs (at 15—200C) in a glasshouse for 24
hours. After the 24 hours’ period the whiteflies were removed and the plants were
transferred to the controlled cabinet (20°9C). 19 days later (December 12, 1974) when
the whitefly larvae were mostly at the stage of the second or third instar the leaves
were dipped in the insecticide solutions with an addition of the wetting agent —
0.01%, Agral; the control plants were dipped in 0.01 ", Agral only. After 12 days
when the first emergence of whiteflies occurred counts were made of the developed
puparia and the plants were transferred to the glasshouse (15—20°C) with space
enough for each plant to be put in the isolation cage. The whitefly adults were
counted on the plants at a time when majority of whiteflies emerged, 11 days after
the first emergence.

TRIAL 4

This trial was similar to trial 3 but it was made later. The dipping in in-
sectipide solutions (each of them contained 2 Agral concentrations — 0.01°, and
0.19,) was carried out on 21st day of development (December 27, 1974) when the
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larvae were predominantly in the 3rd and partially in the 4th instar. At a time of
the first emergence — 10 days after treatment — the plants were transferred to the
glasshouse and put in the isolation cages for 11 more days.

Carbofuran was used for whitefly control not only in the trials mentioned but
also in growing practice within the scope of our institute resulting in some useful
observations and experiences.

The statistical evaluation using the U-test (Weber, 1961) was carried out in
the trials where there were more values of each insecticide available.

RESULTS

The results of all the trials 1—4 are given in Tables 1—1V. The
tables show that the whitefly adults were efficiently controlled by metho-
myl, monocrotophos, pirimiphos-methyl, bioresmethrin, methidathion,
carbofuran and acephate. The most effective insecticide against whitefly

I. A survey of chemicals used in trials and results of screening test (Trial 1)

Insecticide Commercial product 'a..i. SOLaH, ot
(common name) — formulation 1t msec_ncndc Efficiency*)
solution
isothioate Hosdon 30 EC 0.03 % 1
mevinphos Phosdrin 24 EC 0.048 %, 1
phosalone Zolone liquid EC 35 0.07 % 1
endosulfan Thiodan 35 EC 0.07 % 1
tetrachlorvinfos Gardona 24 EC 0.072 9, 1
DDT + lindan Lidykol tWP + 46 - 4) | 0.046 -~ 0.004 9%, 1
propoxur Unden 20 EC 0.05 9, 2
mercaptodimethur Mesurol 50 WP 0.2 9%, 2
cartap Padan 50 SP 0.05 9, 2
dichlorvos Nogos 50 EC 0:1 9% 2
malathion Fosfotion E 50 0.19% 2
bromophos Nexion EC 40 0.08 9%, 2
diazinon Basudin EC 60 0:129% 2
demephion Tinox 50 EC 0.025 9, 2
acephate Orthen 75 WP 0.075 9, 3
carbofuran Furadan 75 WP 0.15 % 3
methidathion Ultracid 40 WP 0.08 9, 3
bioresmethrin ‘ Bioresmethrin 100 EC 0.005 2, 2
bioresmethrin Bioresmethrin 100 EC 0.01 9, 3
pirimiphos-methyl Actellic 50 EC 0.05 %, 3
monocrotophos Nuvacron 20 EC 0.04 %, 3
methomyl Lannate 90 WP 0.045 3

*) Efficiency: 1 — insufficient (below 50 9;)
2 — moderate
3 — good (100 Y%,
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II. Effect of insecticides on whitefly adults and on Phytoseiulus predator (Trial 2)

9, of whiteflies surviving Num}_Jer o
Interval between treatment Plg;:;lstez é‘g‘;y}?r
Insecticide Concq. of of plar}ts and yvh:teﬁy ATtaE tEeAtThanE
solution infestation
1 4 10 eggs I;gzg:
carbofuran 0.15 % 0.5a 48b 31.2b Oa 17 be
methidathion 0.08 9%, 0 a 0 a 22a Oa Oa
bioresmethrin 0.01 %, 0 a 2420 778 ¢ Oa Oa
bioresmethrin 0.02 9%, 0 a 8.8 ab 55.5 bc 0a Oa
pirimiphos-methyl 0.1'% 0 a 238b 95.0c Oa 1ab
control - 98.2b 96.5 ¢ 98.0 ¢ 36 b 40 ¢

The values not marked with the same letter differ significantly

IIT. Effect of insecticides, used against glasshouse whitefly larvae, on puparia for-
mation and viability of emerged adults (Trial 3)

Insecticide (0.01 °; of Concn. of 9% of well developed 9% of viable
Agral added) solution puparia adults emerged
carbofuran 0.15 9, 80 0
methidathion 0.08 9, 19 1
monocrotophos 0.04 9 8 1
acephate 0.075 9, 45 8
methomyl 0.045 %, 15 15
pirimiphos-methyl 0.05 % 18 16
bioresmethrin 0.01 9, 18 18
dichlorvos 0.1% 39 34
mevinphos 0.048 92, 76 62
malathion 0.1.% 80 64
control*) — 100 91

*) Treated with 0.019;, Agral only

larvae was carbofuran regarding the number of emerged viable adults.
The effect of different Agral concentrations was not unambiguous. Phyto-
seiulus predator was less damaged by carbofuran.

During the use of carbofuran in growing practice the control of white-
tlies on beans, tomatoes, cucumbers, geraniums, etc. was complete at
first but in some cases the effect of the formulation was insufficient due

310 OCHRANA ROSTLIN — 1975



1V. Effect of insecticides, used against glasshouse whitefly larvae, on puparia for-
mation and viability of emerged adults (Trial 4)

% of well developed 9% of viable adults
puparia emerged
Insecticide Concn. of
solution S

Agral | Agral | Mean | Agral | Agral | Mean

0.01% | 0.1%, 0.019% | 0.1%
carbofuran 0.15 %, 82 68 75.0 cd 1 1 1.0a
carbofuran 0.30 9%, 77 56 66.5 be 0 0 0.0a
pirimiphos-methyl 0.05 % 29 12 20.5a 27 11 19.0 b
bioresmethrin 0.01 %, 16 58 37.0 ab 15 49 32.0b
control - 92 88 90.0d 82 87 845c¢

The values not marked with the same letter differ significantly

to undefined factors, the 100% effect being reached after a repeated spray.
Most whiteflies emerging from puparia after spray died in the course of
emergence.

During the treatment of the beans with carbofuran (0.15%) on
September 12, 1974 there were also two-spotted spider mites and Phyto-
seiulus predators on the plants. The checks made on September 20 and
October 1 revealed a great number of live Phytoseiulus predators (on
October 1 there were ca 10 live predators and 10 Phytoseiulus eggs per
leaf). On October 1 the spray was repeated thoroughly on both sides of
the leaves with the same predators. On October 7 the live Phytoseiulus
predators were found on plants again.

DISCUSSION

The whiteflies we used were resistant to some extent. In the present
trials the malathion efficiency was insufficient while in 1961 (Laska,
1967) it reached 100% concerning both larvae and adults.

A promising insecticide is carbofuran which gave the best results
and seems to be perspective for combination with Phytoseiulus. It will be
necessary to study the mechanism of its effect in details to explain the
fact why the insecticide does not control the treated larvae and puparia
but during and after adult emergence, and why the effect of thc spray
fails occasionally. A disadvantage of this insecticide is its high toxicity
(LD 50 for rats 8—14 mg/kg) which will restrict its use in vegetable
growing with regard to its considerable persistence.

Primiphos-methyl is a standard insecticide giving a complete control
of whitefly adults in spite of being in use for several years. Because of
less effective control o? immature stages and shorter residual effect the
spray should be repeated more often. It is advantageous for its low toxi-
city (LD 50 = 2050 mg/kg) which, together with short persistence, gives
possibilities of a wide application in vegetable growing.
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Bioresmethrin has short-term effects similar to those of pirimiphos-
-methyl. Its greatest advantage is a very low toxicity. LD 50 is more than
10000 mg/kg, and at the same time the formulation is used at moderate
concentrations. Toxicity of 15.000 1 of 0.01% solution of bioresmethrin
is comparable to that of ca 1 | of 0.15% solution of carbofuran. Up to
now there has been no selective influence found as to Phytoseiulus,
which is supposed to be owing to the short-term efficiency of the formu-
lation. )

It will be necessary to make the trials with monocrotophos, acephate
and particularly methomyl. The effect of methomyl on 14 whitefly strains
was studied by Wardlow and Ludlam (1973) the results of which
showed it was the only insecticide the whitefly strains were not resistant
to. Good results with methomyl were also obtained by Krueger et al.
(1973).

In general we must count on the fact that there will be a rapid
increase in the number of insecticides the whiteflies are resistant to.
Although Wardlow and Ludlam (1973) found that out of 17 strains
studied most were resistant to some insecticides only their combination
would lead to higher resistance to 3 out of 4 insecticides tested.
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LASKA P. (Vyzkumny ustav zelinaisky, Olomouc). MoZnosti kombinace chemické
ochrany proti molici sklenikové s biologickou ochranou proti svilu§kdm. Sbor. UVTI-
Ochr. rostl. 11 (4) : 307-313, 1975.

V pokusech bylo zjisténo, Ze molice sklenikové v objektech Vyzkumného ustavu ze-
linarského v Olomouci miZe byt hubena methomylem, monocrotophosem, pirimiphos-
-methylem, bioresmethrinem, methidathionem carbofuranem a acephatem. Dosud po-
uzivané insekticidy, napr. mevinphos, dichlorvos a malathion nemély na molici do-
statecnou ucinnost. Nejucinnejsi proti larvam byl carbofuran, ktery mél zvlastni
zpusob U¢inku, pri némz se oSetfeni larev projevilo hynutim aZz pri lihnuti a po
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vylihnuti imag z puparii. Dravy rozto¢ Phytoseiulus byl nejméné poSkozen carbo-
furanem. Zcela byl vyhuben methidathionem a bioresmethrinem a z prevazné c¢asti
pirimiphos-methylem.

sklenkovi $ktdci; insekticidy; molice sklenikova; Phytoseiulus

JIACKA T1. (HayuHo-uccienoBaTeibCKMii WHCTHTYT opomienoacTea, Osomoyir)., BoamoxuocTH xom-
6MHAMM XHMHUECKOHM 3aliMThl IPOTHB 6eNOKPBIIKH ¢ OGMOAOTHYECKOM 3al[HTOW NpPOTHB Kiellei,
Shor. UVTI - Ochr. rostl. 11 (4) :307-313, 1975.

Bo Bpems onmiTos 6pl0 ycTaHOBJIEHO, uTO GesIOKpLIIKH B ob6bekrax HayuHo-uccienoBaTesnbckoro
HHCTHTYTAa oBOmjeBoncTsa B (OJOMOyIe yHMYTOXKANHCh NPH TOMOIIM METOMUJA, MOHOKpOTOdOca,
nupumudoc-merusa, GuopecMerpHHa, MeTHIATHOHa, KapbodypaHa u amedara. Ilpumensemsie 0
CHX NOpP WHCeKTHI[MIbI, HanpuMmep, MeBMH)OC, AMXJIOPBOC M MajaTuoH He Obiiu mporus 6Geso-
KpbLIKM  10cTaTouHO adpderrisHbl. CaMbiM 3QPeKTHBHBIM NPOTHB JHUMHOK Obin Kapb6odypaw, Ko-
TOpPBII MMen 0coBBIt Crocob BO3NEHCTBHA, TPH KOTOpoM o6paboTka JNMYMHOK HpPOABMJIACh B TH-
Geny TOJNBKO TIPH BBIBEJIEHWM M TOCJe BhIBEJEHMS MMaro u3 nymnapues. Xuuusii xiueur Phyto-
seiulus naumenee 6uin mopaxken xap6odypanom. AGCOMOTHO Gbls BhIBENEH METHHATHOHOM M GHO-
PECMEeTPHHOM, ¥ B GOJBUIMHCTBE ClydaeB — ITHPUMHPOC-METHIOM.

TeIUTHYHBIE BpeLMTeNy; MHCeKTHUMAL; 6enokpuinka; Phytoseiulus

LASKA P. (Forschungsinstitut fiir Gemiisebau, Olomouc). Mdaglichkeiten der Kombi-
nation des chemischen Schutzes gegen weifle Fliege mit dem biologischen Schutz
gegen Spinnmilben. Sbor. UVTI - Ochr. rostl. 11 (4) : 307-313, 1975.

Durch Versuche konnte festgestellt werden, dafl der tibliche Stamm der weifien
Fliege in den Objekten des Forschungsinstituts filir Gemisebau in Olomouc mit
Methomyl, Monocrotophos, Pirimiphos-Methyl, Bioresmethrin, Methidathion, Carbo-
furen und Acephat bekidmpft werden kann. Die bisher verwendeten Insektizide, z. B.
Mevinphos, Dichlorvos und Malathion libte gegen die weilie Fliege keine ausreichende
Wirkung aus. Das wirksamste Mittel gegen die Larven war Carbofuran mit einer
besonderen Wirkungsart, bei der die Behandlung der Larven durch Absterben erst
beim Ausschliipfen und nach dem Ausschliipfen der Imagines aus den Pupparien
erschien. Die Raubmilbe Phytoseiulus wurde am wenigsten mit Carbofuran beschi-
digt. Sie wurde mit Methidathion und Bioresmethrin vollkommen und in der Mehr-
heit der Fille mit Pirimiphos-Methyl ausgerottet.

Gewichshausschiddlinge; Insektizide; weifle Fliege: Phytoseiulus

Author’s address:

Ing. Pavel Laska, CSc.,, Vyzkumny ustav zelinarsky, 772 36 Olomouc
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REVIEW

POTATO BREEDING — METHODS USED IN PLANT BREEDING AND IN POTATO

BREEDING MATERIAL EVALUATION

Zadina, J,

— Jermoljewv, E.: Slechténi brambor — Metody pouzivané

ve $lechténi a pii hodnoceni $lechtitelského materialu brambor. 1974, Publish.
Academia, Praha, Czechoslovakia, 384 pp. Price 52,— Kcs

The book describes new and verified methods ol breeding new varieties and
methods of maintenance breeding of the existing potato varieties.

In the chapter ,Breeding of New
Varieties® the methods of crossing, the
methods of obtaining potato haploids,
experimental polyploidy and methods of
evaluation and testing the hybrids dur-
ing the breeding process — morphologic
evaluation, physiologic tests, determi-
nation of technologic value (starch and
spirit production, drying value), deter-
mination of feeding and table value,
phytopathological tests aimed at labora-
tory or field determination of the hybrid
resistance against pathogenic agents -
fungus, bacterial and virus diseases, the
most important diagnostic methods of the
virus diseases and the methods of the
determination of the resistance to pests
and unfavourable climatic conditions are
given. The methods of the evaluation of
the earliness of hybrids, maximum pro-
ductivity of new varieties and evaluation
of the storage ability of new potato va-
rieties are described in detail.

The applying of the computer for the
selection of suitable parents in crossing
is discussed.

The technique and evaluation of
comparative potato variety trials are
given — the testing of ecological plasti-
city and regionalization of potato va-
rieties.
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In the chapter ,Maintenance Breed-
ing of Potato® the methods of roguing
in fields are given, the methods of
premature haulm destruction, the veri-
tied methods of chitting and presprout-
ing and the methods used for breaking
the dormancy in seed potatoes. Details
are given to the testing of the health
state in the greenhouse, methods of vi-
rus — free seed production, quickened
seed propagation and due storage of
breeding material and seeds in parti-
cular storehouses. Great effort was made
so that the book would be useful not
only for potato breeders, but also for
seed growers.

Classification mark is given of the
characteristics of potato, which enables
a simple evaluation of potato characte-
ristics and their transmission into the
numerical symbols for their codification
on punched cards.

Some chaplers of the book, e. g.
electron microscopy, some chemical
analyses etc. will be described by the
qualified experts so that a high special
level of the book is fully guaranteed.

It can be said that in the world li-
terature no book of similar contents
exists yet.
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ANTIFUNGAL SUBSTANCES OF 1,4-BENZOXAZINE GROUP
IN RYE PLANTS (SECALE CEREALL L.)

J. HOFMAN

HOFMAN J. (Institute of Experimental Botany, Czechoslovak Academy of Scien-
ces, Praha). Antifungal Substances of 1,4-benzoxazine Group in Rye Plants (Se-
cale cereale L.). Shor. UVTI - Ochr. rostl. 11 (4) :315-319, 1975.

The resistance of some cultivated plants against pathogens and pests is con-
nected with 1,4-benzoxazine derivatives having antifungal properties. In plants
they are bound in the form of glucosides. The paper describes gel fractionation,
isolation and identification of the 1,4-benzoxazine glucosides from rye plants.
graminae; resistance; 1,4-benzoxazine; antifungal substances:; glucosides; rye
(Secale cereale 1..)

Derivatives of 1,4-benzoxazine are natural antifungal substances found
in some cultivated plants, which have some significance for their resistance
against pathogens and pests.

The first antifungal factor from rye plants was isolated by Virtanen and
Hietala (1955) in their study of the causes of considerable losses in rye due to
snow mould Fusarium nivale Ces. In Finland, breeders knew about the different
resistance of some rye varieties (o fusariose. Virtanen with co-workers studied
these differences in testing the extracts of several days old rye plants. They de-
monstrated the presence of a factor inhibiting the growth of Fusarium nivale. This
knowledge had basic significance for the investigation of rye resistance and gave
hope of the possibility to produce such varieties which would possess enough own
protective substances against pathogens.

After isolation and identification of the antifungal rye factor it was found that
this substance was 2(3)-benzoxazolinon (BOA) (Virtanen and Hietala, 1955).
It completely inhibits Fusarium nivale in the concentration of 0.05 per cent.
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Also in numerous other tested plants an antifungal activity was found (Virtanen
et al., 1956a). The factor isolated from wheat and maize had similar properties, yet
was not completely identical with BOA. Subsequent studies confirmed that the
active factor was 6-methoxy-2(3)-benzoxazolinon (MBOA) (Virtanen et al. 1956b).
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Isolation of antifungal factors called forth considerable attention. Other methods
gradually led to the conclusion that the isolated factors BOA and MBOA were de-
gradation products of other plant substances which split during isolation. These
original substances belong to 1,4-benzoxazine group and appear in the plants in the
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form of glucosides. Wahlroos and Virtanen (1959a) isolated DIBOA-gl. from
rye and its 7 — methoxy derivative (DIMBOA-gl.) from wheal and maize (Wahl-
roos and Virtanen 1959b).

The origin and isolation of BOA and MBOA as the first factors was explained
according to the following scheme: glucosides are hydrolytically splitted and under
higher extract temperature the resulting aglucones undergo conversion to 2(3)-benz-
oxazolinones. The aglucones DIBOA and DIMBOA have the same antifungal pro-
perties as BOA and MBOA.
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Our studies develop Virtanen's results. A survey of the whole problem of
1,4-benzoxazines was published in the same journal (Hofman, 1974). VIRTANEN
described one glucoside — DIBOA-gl. in rye. This article describes the finding and
isolation of three other glucosides which were not known in rye. By gel chro-
matography on Sephadex G-10 [ractions of four different 1,4-benzoxazine glucoside
derivatives were obtained.

MATERIAL AND METHOD

It was necessary to choose such a method of plant fixation and homogenization
that would eliminate or reduce to a minimum the effect of hydrolytic enzymes
(s-glucosidase) under simultaneous quantitative glucoside extraction (Hofman and
Hofmanova, 1969).

PLANT HOMOGENIZATION

2 g of overground parts or roots of rye seedlings (aged 10 days, approx. 10 cm
high) are frozen in liquid nitrogen and ground in nitrogen cooled china mortar.
The obtained homogenous powder is overpoured with 100 ml distilled acetone. The
extract (temperature —30 to —30°9°C) is poured off into an Erlenmeyer flask and the
sample is warmed at room temperature to 0 — +5°9C, sucked off and the rest on the
filter is rinsed twice with 10 ml acetone. Glucosides together with chlorophyll from
the plant extracts are quantitatively eluted (0.2 per cent losses). The filtrate is con-
centrated on a rotating vacuum evaporator almost to dry state. A small part of the
glucosides (0.5 per cent) is precipitated together with chlorophyll. In the majority
of the cases a bright yellowish exiract free of g-glucosidase activity is obtained. If
the plants contain more anthocyans, also the extract has a red-violet color.

GEL CHROMATOGRAPHY

The obtained extract is [ractionated by gel chromatography in silica column
(1 X 40 cm) on Sephadex G-10 at 4 ml/hr. flow rate. CHCls-saturated water serves
as an eluent. For the detection of 1,4-benzoxazine glucosides and other uv-active
substances a through-flow uv-photometer Uvicord I LKB at 254 nm was used. For
preparatory purposes silica column 25X 150 ¢cm was selected and the homogenization
was performed with 2 kg plants. Silica columns allow the following of the course
of chromatography in UV-light,

RESULTS

By means of gel chromatography of glucosides on Sephadex G-10,
DIBOA-gl. and HBOA-gl. were isolated from roots and DIBOA-gl.,
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DIMBOA-gl. and HMBOA-gl. from the overground parts of rye seedlings.
These compounds were purified by thin-layer chromatography on silica gel
after gel filtration.
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CHARACTERISTICS OF GLUCOSIDES AND AGLUCONES

2-(2,4-dihydroxy-2H-1,4-benzoxazin-3/4H/-one-6-D-glucopyranoside
(DIBOA-gl., UVAy. (H20) 255, 282 nm) and 2-(2,4-dihydroxy-7-methoxy-
-2H-1,4- benzoxazin- 3/4H/-one-g- g,!ucopy;anos:(le (DIMBOA-gl.,  UVapas
(H,0) 262, shoulder 282 nm). Degradation pnoducts of DIBOA and
DIMBOA 'wluumes were obtained by boiling in water, with charac-
teristic UV- 5])Cctm — 2(3)-benzoxazolinone (BOA, UV, (H20) 270 nm)
and 6-methoxy-2(3)-benzoxazolinone (MBOA, UV,... (H20) 229, 284 nm).
These hydroxam forms of glucosides and aglucones react positively with
FeCls solution under the formation of a dark blue complex.

2-(2-hydroxy-7-methoxy-2H-1,4-benzoxazin-3/4H/-one)-$-D-glucopy-
ranoside (HMBOA-gl., UVA ... (H20) 262, shoulder 282 nm). The proper-
ties of the isolated HMBOA-gl. were identical with the product obtained
by DIMBOA-gl. reduction with zinc in acetic acid (Honkanen and
Virtanen, 1960). HMBOA algucone: m. p. ]()8—900 ’C. UVAuax (H20)
262, inflex 289 nm. For CoHoNO, calculated: C, 55.38; H, 4.65; N, 7.18;
found: C, 55.27; H, 4.78; N, 7.10.

2-(2-hydroxy-2H-1,4-benzoxazin-3/4H/-one)-g-D-glucopyranoside (HBOA-
-gl., UVAua (H20) 250, 282 nm). HBOA-gl. obtained by DIBOA-gl. re-
duction with zinc in acetic acid had identical properties with the isolated
HBOA-gl. HBOA aglucone: m. p. 200—203 °C, UVAua (H20) 250, 282 nm).

For CsHsNOs; calculated: C, 58.18; H, 4.27; N, 8.48; found: C, 58.36;
H, 4.28; N, 8.31. HBOA aglucone was also prepared synthetically by
dichloracetylation of o-aminophenol; the product N-dichlora-acetyl-o-ami-
nophenol is hydrolysed and cyclised in 0.2 M NaHCOs3 solution under
the formation of HBOA (Honkanen and Virtanen 1960). IR spect-
ra of the isolated and synthetical HBOA were identical.
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Rezistence nékterych kulturnich rostlin k patogeniim a skidcim souvisi s derivaty
1,4-benzoxazinu, které maji antifungalni vlastnosti. V rostlinach jsou vazany ve for-
mé glukozida. Clanek popisuje gelovou frakcionaci, izolaci a identifikaci glukozid(
1,4-benzoxazinu z rostlin zita.
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REVIEW

DISEASES AND PESTS OF ORNAMENTAL PLANTS

Valaskova, E.: Choroby a S$kidci okrasnych rostlin. 1976, State Agricul-

tural Publishing House (SZN), Praha,

Price 15,— K¢és

zechoslovakia, 272 pp., 110 illustrations.

This book has been written for plant breeders, growers, gardeners on state
and cooperative farms, amateur gardeners and all other ornamental plant lovers.
At the same time it can be used as a textbook for students of specialized schools.
It is a link between the textbooks and original literature. From this point of view
the authors wish to deal with the whole matter in this publication, which in the
choice of given plant species and in the biology of all harmful agents and harmonic
control of theirs is orientated to the modern ornamental gardening on a large scale.

Part I as a general part is devoted

to the physiological disorders in the
plant growth, pathogenic bacteria, vi-
ruses and mycoplasmas, pathogenic

fungi and pests. For each group of pa-
thogens (Viruses, Bacteria and Fungi)
typical biological properties and biolo-
gical marks, the manner of spread and
surviving of pathogens in the nature, the
methods of identification and possibilities
of prevention are given. These chapters
are [ollowed by detailed information on
biology of individual and specially chosen
pathogens of each basic group, symptoms
of diseases, and possibilities of their
control. The same scheme is in the
chapter devoted to the animal pests in
which a table arrangement of all control
precautions against harmful animals is
given.

This part of book might appear rather
theoretical but the authors lay stress on
a thorough knowledge of the biology of
main harmful agents of ornamental
plants not only because some of them
are in the Czech literature entirely new
and less known to most readers but
also for the fact that a rational approach
to their control is not only the use of
tested pesticides but provides a deeper
insight into a mutual relationship bet-
ween hosts and pathogens or other
harmful agents with the main aim to
use the control measures at the most
critical stage of development of this
pathogen or pest and with the minimum
ol applied chemicals. It is a pity that
the extent of this book cannot, of
course, exhaust the subject with respect

to those pathogens specialized only for
some ornamental plant species.

Further chapters of Part I will in-
form the reader on some effective
means of disease and pest control among
ornamentals. Various methods of ther-
mal, chemical and other disinfection of
soil, pots, tools, empty glass- and store-
houses are listed. Methods of seed and
living plant part dressing and disinfec-
tion are given in brief. Quarantine re-
gulations and safety precautions for use
of chemicals are not omitted.

The discovery and manufacture of
hundreds of new fungicides, insecticides,
nematocides and other control materials
and practices improved the means of
control; detailed tables of all pesticides
applied in ornamental plants with addi-
tional data e. g. active substance, host
range of pathogens, application forms,
and used concentrations are involved.
All pesticides listed in the tables are
cited according to the Official List of
Approved Chemicals Used in Disease
and Pest Control, published by the Cze-
choslovak Federal Ministry of Agricul-
ture and Nutrition in 1974. The great de-
velopment of chemical industry fur-
nished us with some new pesticides but
the general rules given in this chapter
e. g. specific application methods for
the use of organic fungicides, including
the latest directions for the exploitation
of systemic fungicide effects have per-
manent validity.

In Part II — special part — the host
plants (annual, biennial and others, bulb
and tuber plants grown in the open air
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and in glasshouses) are arranged alpha-
betically. The reader will find for each
plant the most important disease and
pest symptoms, why they appear, what
they indicate, and the most effective
means of control. Special measures or
biology of pathogens which are specific
for the mentioned plant species are gi-
ven in details. With pathogens which
are widespread among many hosts all
necessary and important references are
contained in Part I to which the reader
may turn his attention.

What impresses us most in this part
of the book is the valuable information
related to the specific susceptibility of
individual plant species towards various
pesticides.

Index of Czech and Latin names of
cited plants as well as harmful agents
and special terminology are appended to
this book. The factual basis of this book
is mainly the many-year experience of
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Dr. E. Valaskova and her collegues in
various Research and Experimental In-
stitutes, chiefly in the Research Insti-
tute of Ornamental Plants at Pruihonice
and the extensive use of all information
available in the recent publications deal-
ing with the diseases that attack orna-
mental plants. In the Czech phytopatho-
logical literature it is the first compre-
hensive book in such a specialized sphere
as the control of diseases and pests in
ornamental plants seems to be.

The limited extent of this book can-
not of course exploit all experiences of
authors and furnish detailed description
of biology of all pathogens and does not
allow the enlargement of the range of
given ornamental plants. However, this
book will help amateurs and profes-
sional gardeners and all readers to
control the manifold diseases and pests
of ornamental plants.

B. A. Kvicala



UTILIZATION OF DOSE-EFFECT CURVES FOR TESTING
VARIETAL SENSITIVITY OF CEREALS TO SOIL HERBICIDES

J. BENADA, M. VANOVA

BENADA J., VANOVA M. (Cereal Research Institute, Kromériz). Utilization
of Dose-Effect Curves for Testing Varietal Sensitivity of Cereals to Soil Her-
bicides. Shor. UVTI - Ochr. rostl. 11 (4) : 321-332, 1975.

In greenhouse experiments the course of dose-effect curves was assessed in
two soil herbicides, Dicuran and Zeazin using two varieties of winter wheat
'Kavkaz’ and ’‘Mironovska’ and two spring barley varieties 'Ametyst’ and
‘Diamant’. The plants were grown in water culture with the herbicide doses
increasing according to coefficient 2 from 1.25 mgl-! to 320 mgl-l. From
numerous experiments performed in the greenhouse at various times, the
ones performed with each variety and herbicide in a relatively longer day and
a relatively very short day were selected. It was [ound out that: a) the course
of curves in the overground part length and its dry weight was accordant
in most cases, even if the variety differences and those according to the date
when the experiments were started could be seen, b) in higher Dicuran
concentrations and in most cases also in Zeazin the root length was inhibited
more than the root dry matter and therelore the course of these curves did not
agree, c¢) in experiments performed in a shorter day. lower herbicide con-
centration stimulated the growth, d) Dicuran curves approached the ideal
sigmoid curve more than those in the case of Zeazin, e) Dicuran was more
toxic than Zeazin in the experiments performed in early autumn. The dose-
-effect curves strongly depend on external conditions and are not so regular
as to allow using the GR factor derived from them for univocal phytotoxicity
and varietlal sensitivity evaluation.

atrazine; chlortoluron; wheat; barley

The susceptibility of cereals to selective soil herbicides used for the
control of special weeds as well as to the residues of soil herbicides used
in the forecrops is of great economic importance. The information on the
degrec of the susceptibility may be obtained from field trials and from
glasshouse experiments.

The effect of phytotoxicity in the field is mainly in the dying off of seedlings,
eventually in the reduction of tillering. Both effects may reduce the number of
ears per square unit. In the field conditions yield is the most important characte-
ristic but not a constant one. The sources of differences in the results are the
absorption on the soil ingredient, the soil moisture, nutrition with nitrogen
(Krakkai, 1970), and the compensation among yield components in the dependence
on the course of the year. The phytoloxicity of soil herbicides is influenced by the
sorption and detoxificant properties of the soil (Hammerton, 1968; Grice and
Hays, 1970: Maas, 1970: Vojtechova, 1971). In soil with a great content of or-
ganic matter the effect of soil herbicides as well as its phytotoxicity is lower. The
lower number of ears per square unit may be compensated by longer ears and higher
weight of 1000 grains. Or the lower number of plants may be compensated by the
more vigorous tillering of remaining plants. In such cases yield does not characterize
precisely the phytotoxic effect of the preparate. The compensation factors have
different validity in dependence on climatic conditions in the course of the year.
Therefore, yield as the criterion of phytotoxicity is taken with limitation only
(Unterstenhofer, 1963; Zemanek, 1970).
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In the field experiments we cannot generally evaluate the effect of herbicides
on the roots which primarily came in contact with them.

Recently, several methods have been reported on testing the varietal suscepti-
bility in glasshouse conditions on young plants. The methods used differ in details
and are developing. Hiele et al. (1970) used soil mixed with sand for growing.
To exclude the absorption on soil ingredients and colloids, Maas and Orth
(1970) used sand culture. In our previous experiment we used water culture
which excluded the absorption completely (Benada, 1974; Benada, Vamnova,
1974). Also the methods of evaluating such experiments are different. Maas and
Orth (1970) and Thiede (1970) evaluated the phytotoxicity by estimation accord-
ing to the selected scale. MTiele et al. (1970) estimated the dry weight matter of
overground parts and roots.

For the precise comparison of experiments there was an effort aimed to cha-
racterize the phytotoxic effect by a single value, lethal dose, effective dose or in the
case of herbicides by the GR (growth reduction) (Zemanek, 1970).

In our previous experiments (Benada, 1974: Benada, Vanova, 1974)
with Dicuran and Zeazin, when using only a less number of herbicide concentrations
it was not possible to find out the GR factor suitable for evaluation of varietal
susceptibility in relation to the growth of plants and dry matter production.
Therefore, in the present paper, results of the experiment are given in which the
whole course of dose-response curves with two soil herbicides was examined.

MATERIAL AND METHOD

Two winter wheat varieties 'Mironovska’ and 'Kavkaz' and two spring barley

varieties ‘Diamant’ and 'Ametyst’ were taken for experiments.

The herbicides used:

Zeazin, product of Chemical factories of J. Dimitrov, Bratislava, CSSR, con-
taining 50 Y, atrazine. Solubility of atrazine in water at 25 °C is 70 ppm (Martin,
1968).

Dicuran 80, product of Ciba-Geigy, Swiss, containing 80", chlortoluron. So-
lubility of chlortoluron is 10 ppm (Ciba, 1970).

The plants were grown in the glasshouse in one litre glass vessels arranged
for hydroponic culture. The seeds were placed into the little holes in special plastic
covers (Kousalova, Natr, 1972). As source of nufrients the tablet form of
Herbapon produced by Synthesia, Pardubice - Semtin, CSSR, was used.

The doses of herbicides were used in increasing concentrations with the
coefficient 2:1.25: 2.5; 5; 10; 20; 40; 80; 160; 320 mg 1-! of the product. Pure
active ingredients were not used in these experiments because the phytotoxicity might
be influenced by the additives, too. Each concentration was used in two vessels and
in each experiment there were 18 control vessels without herbicides. From each
vessel 20 plants were measured. The length of duration and the date of each expe-
riment are given in the graphs.

As in our experiment very high doses as well as very low doses of herbicides
were used, it was necessary to eliminate the rests of herbicides from the vessels
when repeating the experiment. Thin plastic purses were laid into the glass vessels
which were used for one experiment only. Before each experiment the plastic
covers have been washed out in the running tap water for several days.

For the proper germination it was necessary to put a layer of some porous
material onto the grains and to water them. Pure siliceous sand and perlite (material
of high absorption capacity and of fine granular structure, produced by Korko,
Kosice, CSSR, under the name Experlit) were used by some authors for experiments
with cereal seedlings (Priehradny and Niznansky, 1969). Perlite appeared
to be inconvenient for this presented type of experiments.

In previous experiments the effect of Dicuran on the germination was examined.
On the basis of these preliminary experiments (Benada, 1974), our experiments
were arranged in such a way that the seeds were covered with a layer of siliceous
sand, the sand was moistened with tap water and protected against evaporation
with glass desks, before the plants were emerged. The arrangement of experiments
see Fig. 1.

On plants the length of the overground parts and that of roots and dry weight
of them were measured. '
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1. Demonstration of hydroponic vessels and the way of performing the experiments

From a greater series of experiments those were selected for presentation in
which all herbicides and all varieties given above were performed during longer
and shorter light-days.

During these experiments the temperature, relative humidity and illumination
were measured and given in Table I. The results are shown in graphs, in which
abscissa (concentration of the herbicide) is in logarithmical scale and ordinate (re-
duction of growth or weight) in linear scale in comparison with the control.

I. Mean temperature during the experiment (A), mean relative humidity (B) and
mean sum of illumination (C) relating to figures 5a, b, ¢, d, e, £, g, h

Variety Date % .ﬁ el Cmg_. day-t
Diamant 4, 1.415. 1. 20.2 | 60.0 33.5
17.10.4 1.11. 12.1 | 64.1 87.1
Ametyst 4. 1.-+15. 1. 20.2 | 60.0 33.5
12, 10.—24. 10. 9.9 | 73.0 84.1
Kavkaz 3.12.4-18. 12. 18.0 | 47.1 56.7
18. 9.4 3.10. 7.4 | 94.0 94.6
Mironovska 3.12.418. 12. 18.0 | 47.1 59.2
24, 9.— 9.10. 7.7 | 89.8 87.4
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RESULTS

EXAMINATION OF THE EFFECT OF HERBICIDES ON GERMINATION AND
GROWTH OF CEREALS

Even at the concentration 160 mg 1~! of Dicuran the seed germina-
tion on filter paper in Petri dishes was not substantially influenced but
the roots and germs were shorter (Fig. 2). The formation of secondary

Mironovska

2. Germination of winter wheat on filter paper with the action of Dicuran at
160 mgl-1 concentration in comparison with control plants

roots was depressed and therefore the plants did not adhere to the filter
paper. The roots on the tips were swollen to some extent and were thic-
ker. When the germination was examined in the perlite, the inhibition of
root and shoot formation by the herbicide was higher than on filter paper
(Fig. 3). In older plants the root formation was inhibited, nevertheless,
the growth of the overground parts has continued for some time (Fig. 4).
The plants were deeply green and with both short and thick bases.

THE DOSE-RESPONSE CURVES

From figures 5a-h it may be concluded:
— Dicuran is more toxic than Zeazin during early autumn months.
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3. Germination of win-
ter wheat var. "Mironov-
ska’ in perlite with the

3 . action of Dicuran at
MIRONOVSKA 160 mgl-1 concentrat-
: ion. The plants were at

the same age as in Fig. 2

4. Winter wheat var. ‘Kavkaz’ grown
in perlite with ‘the action of Dicuran
at 200 mgl-! concentration
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5. Dose-response curves for e) winter wheat cv. ‘Kavkaz’ and Dicuran; f) winter
wheat cv. ‘'Kavkaz’' and Zeazin

The dose-response curves of Dicuran rather approach an ideal sig-
moid curve.

The curves of Zeazin are very irregular in these experiments.

During December there was stimulation instead of inhibition in most
cases. Namely the length of leaves and their dry weight were stimula-
ted by lower concentrations.

With higher concentration of Dicuran and in most cases with Zeazin
too, the length of roots was inhibited to a higher degree than the
dry weight of theirs. It is due to thicker roots in these cases.

The course of dose-response curves for the growth of overground
parts and their dry weight is parallel in most cases, even when there
are varietal differences in this direction and differences in dependence
on the date of experiments.

In the course of dose-response curves there are differences between
the varieties and sorts. The variety ‘Kavkaz’ appears to be relatively
the most sensitive one to Zeazine also in December.
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5. Dose-response curves for g) winter wheat cv. '‘Mironovska’ and Dicuran; h) winter
wheat cv. ‘Mironovska’ and Zeazin

DISCUSSION

From the presented experiments it may be seen that the relation bet-
ween the dose and response in soil herbicides is not so regular as to
make possible the use of GR factor for evaluating the varietal sensitivity,
as reported already in previous papers (Benada, 1974; Benada, Va-
novd, 1974). The more regular curve-courses may be seen in the length
of the overground parts and their dry matter. The root length has often
a different course and with higher concentrations there is an inverted
relation between dry weight of roots and their length. This is connected
with the fact that the roots are decreased on one hand, on the other hand
they are much swollen, as it was shown also in other varieties (Benada,
1974). The toxicity of preparates has been much changed according to
external conditions. If there were controlled conditions during the experi-
ments, probably considerably regular results would be obtained, but such
results would be of little use for field conditions where the external
climatic conditions are continually changing.

From external conditions light intensity had the greatest influence,
even when temperature and relative humidity were changing to a certain
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extent. Figuerola and Furtick (1972) and Houseworth and
Tweedy (1971) obtained higher phytotoxicity to terbutryne in wheat
plants grown at higher light intensity in their experiments in growth
chamber. Similarly Ladonin (1971) obtained in his experiments lower
toxicity of two soil herbicides in plants grown in the shade. Translo-
cation of atrazine was higher in Convolvulus arvensis in full light than
in shaded plants (Bergmanovadand Kitdelova, not yet published).

The influence of light on phytotoxicity is explained in relationship
with the translocation ot the herbicide. Decreased illumination causes the
decrease of transpiration and in this manner the decreased translocation
of herbicides and lower phytotoxicity (Minshall, 1957; Oorschot,
1965; Sheets, 1961; Ashton, 1965).

From the experiments presented and papers previously published
(Benada, 1974; Benada, Variova 1974) it may be supposed that
external conditions do not influence the phytotoxicity directly, but through
the change of physiologic state in the plant, probably through the change
of translocation of the substance examined in the plant. In this connec-
tion it may be considered that Dicuran with its low solubility should not
cause further inhibition from the dose cca 20 mg 1-'. As also higher
doses act inhibitorily, it may be supposed that higher concentrations of
a commercial preparate change the physiologic state in roots enabling
thus further transport of herbicide into the plant. Probably the active
ingredient of a herbicide does not participate alone in these processes.

Similarly the problems of plant stimulation by sublethal concentra-
tions seem to be very complex and none of up-to-date studies has given
& consistent explanation of its mechanism (Wiedmanand Appleby,
1972). In the case of triazine herbicides it is known that in sublethal
concentrations they increase fresh weight, dry weight and protein con-
tent of a variety or species (Freney, 1965; Lorenzoni, 1962). As
it is shown in the present study, sublethal concentration differs with
dependence on light. The stimulation in December is caused presumably
by lower intake of herbicide in the plant, even when growing the plants
in the solution of herbicide which was inhibitory during September or
October.

The cause of irregularity in dose-response curves is not explained
and may be similarly complex as it is in the case of stimulation doses.

When studying the dose-response relation, the proper period for
carrying out the experiments should be chosen. In long light-day Dicuran
brings about the drying up of leaves from the tips already at 10 mg 17!
concentration. In the intermediate day the same doses bring about the
rise of yellow stripes which may be measured objectively with difficulties
(Benada, Vanova, 1974). In short light-day Dicuran makes inhi-
bition, but in too short light-days on the contrary, lower doses ecffect
stimulation. «

Dicuran seems to be more toxic than Zeazin in the conditions of
short light-day. With this fact its stronger action to weeds in the autumn
and in the early spring is connected, while the herbicidal effect as well
as the phytotoxicity of Zeazin manifest well till in the longer light-day
(Benada, 1974).
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BENADA J., VANOVA M. (Vyzkumny ustav obilnaisky, Kroméiiz). VyuZiti krivek
davka-ucinek pro testovdni odrudove citlivosti obilnin vuc¢i pudnim herbicidim. Sbhor.
UVTI - Ochr. rostl. 11 (4) :321-331, 1975.

Ve sklenikovych pokusech byl ovérovan pribéh krivek davka-ucinek u dvou pud-
nich herbicidu Dicuran a Zeazin u dvou odrud ozimé psenice '‘Kavkaz' a 'Mironov-
skda’ a dvou odrud jarniho je¢mene ‘Ametyst’ a ‘Diamant’. Rostliny byly péstovany
ve vodni kultui‘e v davkach herbicidi stoupajicich podle koeficientu 2 od 1,25 mg 1-!
do 320 mg 1-1. Z rady pokusu provedenych ve skleniku v raznou dobu byly vy-
brany varianty provedené s kazdou odradou a herbicidem v relativné delsim dni
a relativné velmi kratkém dni. Byla méirena délka a su$ina nadzemni ¢asti a délka
a suSina korenu. Bylo zjisténo: a) prabéh kirivek u délky nadzemni ¢asti a jeji
suché hmotnosti je ve vétsiné pripada souhlasny, i kdyZ se projevuji odrudové rozdily
a rozdily podle data zalozeni pokusi, b) pri vysSich koncentracich Dicuranu a ve
vétSiné pripada i u Zeazinu délka korenu je inhibovana vice nez jejich suSina
a proto prubéeh téchto krivek nesouhlasi, ¢) v pokusech provedenych v kratkém
dnu nizsi koncentrace herbicidit stimulovala rast, d) kitivky Dicuranu se blizi idealni
sigmoidni krivce vice nez u Zeazinu, e) Dicuran by! v pokusech provedenych v ¢as-
ném podzimu vice toxicky nez Zeazin. Krivky davka-uc¢inek zavisi silné na vnéjsich
podminkach a nejsou tak pravidelné, aby z nich odvozeny faktor GR mohl byt pouZit
pro jednoznac¢né hodnoceni fytotoxicity a odradové citlivosti.

atrazin; chlortoluron; psSenice; je¢men

BEHAIA SI., BAHEBA M. (HayuHO-uCCleIOBAaTENbCKMHl WHCTUTYT 3ePHOBOTO xoasiicrsa, Kpo-
mepik), Venonb3oBanne KpHBBIX D03a-HeiiCTBHE QA ONpedeNeHHs UyBCTBHTENHHOCTH COPTOB 3ep-
HOBBIX K TMOuBeHHbIM repobunyunam. Sbor. UVTI - Ochr. rostl. 11 (4) : 321-331, 1975.

Bo BpeMs TenauyHLIX OMNBLITOB I[pOBEpSJach KpUBasg NO3a-IeifiCTBHE y IBYX IOYBEHHLIX repOHIN-
nop dukypan u 3easu y IByX COpTOB 03uMOil mmeHuisi KaBkaz u MupoHOBCKag ¥ IBYX COPTOB
sposoro auMens Amerucr u duamant. PacTeHus BeIpamiMBasuch B BONHOM KyJbType ¢ JO3aMH
repGUIMIOB, BO3pAcTAlOMIUX cOoriacHo koappuumenty 2 or 1,25 mr.a~1 no 320 mr.a-l Us
psAla ONBITOB, NMPOBONMMBIX B TEIHIle B padHOe BpeMs, Obliu H36paHbl BApPHAHTBI € KaMIbIM
COpPTOM M TepOHULMIOM C OTHOCHTENbHO 6Osee IJIMHHBIM JHEM M OTHOCHTENBHO OYeHb KOPOTKHM
nHeM. MaMmepsasach miMHa H CyxOe BeIleCTBO B HaN3eMHOM 4YacTH paCTeHHH, IJIMHA M CyXoe Be-
11ecTBO KOpHeit. Bnio ycraHopJjieHO: a) mnpoTeKaHMe KPHMBOH M IUJIMHBLI HaJ3eMHOIl 4acTH M ee Cy-
x0if Macchl B GOJILUIMHCTBE CJAyYaeB COTJIACOBAHO, XOTHA M MPOABIAIOTCA COPTOBhIE PAa3NHUMA M pas-
AMYHUA [0 CPOKaM Hawaja omnoitoB, 6) npu 6Gosiee BoicOKMX KoHueHTpaumsx [ukypana u B 60ib-
LIMHCTBE cJyddeB y 3easMHa IUIMHA KOpHeit MHrubuposana 0Oouiblle, ueM HX CyXOe BEILecTsO,
NO3TOMY TIPOTEKAHME BTHX KPHUBBLIX HECOIJIaCOBAHO, B) B ONBITAX, NPOBOAMMBIX B KpaTKHe IHH,
Hu3Kasg KOHIEHTpauus repOMIIMIOB CTHUMyJMpoBaja pocTt, T) Kpusbie JlukypaHa npubamKaiorcsa
K HIeaJIbHOMt CHIMOMIHON KpuBOii 6oabime, ueM y 3easmHa, 1) [luxypan B OmbITax, TPOBOMMMEIX
paHHeil OceHblo, Obii Gonee TOKcMueH, ueM 3easuH. Kpusele no3a-neiicTBme CHIBHO 3aBHUCAT OT
BHEMIHUX YCJOBMI M He TaK PeryJfapHbl, 4T00p ¥3 HMX BeiBOAMMEIM Qakrop I'P mor Obith npu-
MEHEH JUIA ONHO3HAYHOM OLEeHKM (PHTO10KCHUHOCTH U COPTOBOIf UyCTBUTEJIHLHOCTH.

AaHTPAa3uH; XJIOPTOJYDPOH; INIIEHHId; AYMEHb

BENADA J., VANOVA, M. (Forschungsinstitut fiir Getreidebau, Kromériz). Die
Ausnutzung der Kurven Gabe-Wirkung zur Testung der Sortenempfindlichkeit von
Getreidearten gegen die Bodenherbizide. Shor. UVTI - Ochr. rostl. 11 (4) : 321-332,
1975.

In Gewichshausversuchen {iiberpriifte man den Verlauf der Kurven Gabe-Wirkung
bei zwei Bodenherbiziden Dicuran und Zeazin, u. zw. bei zwei Winterweizensorten
Kavkaz und Mironowskaja und zwei Sommergerstensorten Ametyst und Diamant.
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Die Pflanzen wurden in Wasserkultur bei ansteigenden Herbizidengaben nach dem
Koeffizienten 2 von 1,25 mgl-1 bis 320 mgl-1 gehalten. Von einer Reihe der
Versuche, durchgefiihrt im Gewichshaus in verschiedener Zeit, wurden Varianten,
die mit einer jeden Sorte und jedem Herbizid in einem relativ lingeren Tag und
relativ sehr kurzem Tag vorgenommen wurden, ausgesucht. Es wurde die Lénge
und die Trockensubstanz des oberirdischen Teils und die Linge und Trockensubstanz
der Wurzeln gemessen. Folgendes wurde festgestellt: a) der Kurvenverlauf bei der
Liange des oberirdischen Teils und bei seinem Trockengewicht ist in meisten Fillen
tibereinstimmend, wenn auch Sortenunterschiede und Unterschiede je nach dem
Datum des Versuchsanlegens zum Vorschein kommen, b) bei hoheren Konzentrationen
von Dicuran und in meisten Fillen auch bei Zeazin wird die Lidnge der Wurzeln mehr
als ihre Trockensubstanz inhibiert und deshalb ist der Verlauf dieser Kurven nicht
tbereinstimmend, c¢) bei den im Kurztag vorgenommenen Versuchen stimulierte
die niedrigere Konzentration der Herbizide das Wachstum, d) die Dicuran-Kurven
ndhern sich der idealen sigmoiden Kurve mehr, als es bei Zeazin der Fall ist, e)
Dicuran war bei den im frithen Herbst durchgefiihrten Versuchen mehr toxisch, als
Zeazin.. Die Kurven Gabe-Wirkung sind stark von &dufleren Bedingungen abhingig
und sind nicht so regelmiflig, um den von ihnen abgeleiteten Faktor RG fiir
eindeutige Bewertung der Phytotoxizitdt und Sortenempfindlichkeit verwenden zu
konnen.

Antrazine; Chlortolurone; Weizen; Gersten

Author’'s addresses:
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SHORT COMMUNICATION

TRANSMISSION OF POTATO WITCHES' BROOM BY THE DODDER
MONOGYNELLA LEHMANNIANA (BUNGE) HADAC ET CHRTEK

Experimental transmission of

potato
dodder species was summarized by Hosford

witches” broom disease (PWB) by five

(1967). The present paper deals with

attempted transmission of PWB agent by a further dodder species Monogynella
1970).

lehmanniana (Bunge) Hadac¢ et Chrtek

A PWB isolate proved to be of
mycoplasma origin (Brc¢ak et al., 1969)
was used for experiments. Seeds of M.
lehmanniana were Kkindly supplied by
prof. E. Hada¢, DrSc., who collected
them in Iraq (near Baghdad). The seeds
germinated well either on wetted filter
paper in Pelri dishes at about 30 °C
or in moist peat in a warm greenhouse.
In transmission trials bridging dodder
(that was parasiting both infection source
and a test plant) or stem pieces (cut
off from the dodder parasiting an in-
fection source and then transferred to
test plants) were used.

No infection was achieved with de-
tached stems of the dodder parasiting
135 or 141 days PWB infected Nicotiana
glauca Grah. and transferred to healthy
N. glauca or Vinca rosea L. for 32 or
26 days respectively. However, PWB
agent was transmitted from N. glauca
to N. glauca by M. lehmanniana bridg-
ing both plants from a healthy test plant
(which was parasited first for 26 days)
to an infection source (connected later).
This connection continued for additional
52 days. The PWB ftransmission was
proved on the 25th day after the inter-
ruption of the dodder bridge by means
of grafting tomato seedlings with scions
detached from the symptomless test plant.
The incubation period in the tomato
plants extended to nearly 50 days: con-
trol tomato plants grafted on the same
day with scions taken from the infection
source showed symptoms approximately
two weeks sooner.

Negative results were obtained with
test plants connected by a bridging dod-
der with an infection source in the way
that the dodder was parasiting first the
infection source and then the test plant.
This was attempted with wvarious time
intervals in 15 experiments. Tomato
plants and N. glauca served as sources
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(Hadac¢, Chrtek,

1. Monogunella lehmanniana
Nicotiana glauca

parasiting

of infection first parasited by M. leh-
manniana for 12, 17, 108, and 119—120
days. The dodder bridge connecting the
infection source with test plants (N. glau-
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ca, V. rosea, tomato) continued for the
additional 14, 16, 17, 23, 238, and 76 days.
In one experiment the dodder (parasit-
ing first PWB infected N. glauca for
136 days) was gradually connected by
its top part with healthy V. rosea test
plants, so that seven test plants were
connected together by the dodder bridge
in 24 days with the infection source for
31, 28, 26, 21, 17, 13, and 7 days. No
infection was obtained in this experi-
ment as well.

The transmission of PWB agent only
achieved by dodder parasiting first a test
plant and then connected with the in-
fection source seems to be more suc-

Break,
cubation period

1964). The prolonged PWB in-
observed in our expe-
riments could be compared with the
results by Fukushi and Shikata
(1955) who mentioned a similar pheno-
menon in transmission of PWB by Mo-
nogynella japonica (Choisy) Hadac¢ et
Chrtek and Grammica chinensis (Lam.)
Hadac¢ et Chrtek. This suggests a poor
inoculum supplied by dodder into test
plants. Nevertheless, some plant patho-
genic mycoplasmas related to PWB
agent evidently cause infections of some
dodder species, as demonstrated e. g.
by Valenta (1958) and with Cuscuta
curopaea L. and Monogynella monogyna

(Vah!l) Hada¢ et Chrtek by Caud-
well (19653).

cessful than a reverse procedure. This
was also verified in dodder transmis-
sion of some viruses (Cochran, 1946;

RNDr. Jaroslav Brédk, DrSc., Ustav experimentdlni botaniky CSAV,
Na Karlovce 1, 160 00 Praha 6
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LEAFHOPPER-BORNE
TO CZECHOSLOVAKIA

Up to this time three leafthopper-borne diseases of wheat,

MOSAIC DISEASE OF WHEAT NEW

namely wheat

striate, wheat dwarf and wheat pale-green dwarf have been described to occur

in Czechoslovakia (Prusa

and Vacke,

1960; Vacke 1961, 1973). However,

in 1972—1973 a mosaic disease on winter wheat showing distinet symptoms from

those diseases mentioned above was found

in some localities in the districts of

Litomérice, Olomouc and Opava. Wheat mosaic seemed to be a new disease or in
any case a disease which has not earlier been observed in Czechoslovakia. This
paper reports on some studies on transmission, host cereals and symptoms caused

by the disease agent of this wheat mosaic.

In the first stage of the studies the
transmission of this wheat mosaic di-
sease by manual inoculation, by seed,
by soil and by aphids (Rhopalosiphum
padi L.) was' tried by the same way as
described earlier (Prtisa and Vac-
ke, 1961), but all trials gave negative
results. The leathoppers Javesella mar-
ginata F., ' J. pellucida F. Macrosteles
cristatus Rib., M. laevis Rib. and Psam-
motettiz alienus Dahlb. of non-infec-
tious colonies were used in the trans-
mission experiments as well. The larvae
of insects were first caged for three
weeks on diseased winter wheat plants
from field, and then tested for one
week on wheat seedlings (cv. 'Kasticka
osinatka’) in groups of three individuals
per plant. Of the Ileafhopper species
tested only Psammotettix alienus was
found to be the vector of wheat mosaic
disease agent. Out of 40 groups of the
insects 19 groups provoked disease
symptoms on winter wheat plants.

In the further experiment young
larvae of Ps. alienus were fed on di-
seased wheat for one week and then
serially transferred every week to new
young test plants till the death. Out of
109 leafhoppers which survived the
fourth test interval. 31 became infective
and caused symptoms of mosaic on
wheat plants. A latent period of the
disease agent within the insects varied
from 14 to 35 days, but most indi-
viduals became infective between 21 and
28 days. The infectivity of vectors ma-
nifested mostly without interruptions
during the whole test series lasting in
individuals usually till the death. It
was found that both larvae and adults
of Ps. alienus can transmit wheat mo-
saic disease agent.

In addition to winter wheat (cv. 'Kas-
ticka osinatka’) the disease agent was
found to be transmitted in spring wheat
(cv. 'Zlatka’), winter rye (cv. '‘Ceské’),
spring rye (cv. '"TéSovské’), winter barley
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(cv. 'Dura’), spring barley (cv. 'Diamant’)
and oat (cv. 'Cesky 7Zluty’). The first
symptoms caused by wheat mosaic di-
seace agent on these cereals showed up
about 15--25 days after the first day
of inoculation feeding as vein chlorosis

1. Chlorotic stripes and spots on the
leaves of winter wheat (cv. ‘Kasticka
osinatka’) caused by wheat mosaic di-
sease agent, on the right a leaf of healthy
plant

and uneven swellings of the veins on the
lower surface of the youngest leaves.
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Later on chlorotic stripes along the
veins and spots on the leat blades
appear and the whole leaves finally be-
come yellow. The diseased plants are
more or less severely dwarfed, their
heading is also reduced and spikes are
partly or fully sterile.
Results of the experiments
that wheat mosaic disease under inves-
tigation is new to Czechoslovakia and
quite distinct in many respects from
those known earlier like wheat striate,
wheat dwarf and wheat pale-green

showed

Ing. Josef Vacke CSc.,
Dr. Wanda Hoppe,

Literature

Ustav ochrany rostlin,
Instyiut Ochrony Roslin, Poznan, Polska

dwarf. However, very little is known as
yvet about the disease agent, the occur-
rence, and the economic importance of
this new disease.

We are of an opinion that wheat mo-
saic disease here investigated is closely
related or identical with wheat mosaic
virus disease described in Poland by
Hoppe (1969, 1972). The conclusion is
made on the basis of similarity in symp-
toms caused as well as identity of host
plants and vector of both disease
agents,
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