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THE TRANSMISSION OF A MIXTURE INFECTION CAUSED
BY ARABIC MOSAIC VIRUS, TOMATO BLACK RING VIRUS
AND CUCUMBER MOSAIC VIRUS FROM LEAVES
OF SPONTANEOUSLY INFECTED RASPBERRY

(RUBUS IDAEUS L.) PLANTS TO ASSAY PLANTS

_ Lubos¥ SMRCKA and Ivan BABUREK

Institute of Experimental Botany of the Czechoslovak Academy of Sciences,
Na Karlovce 1a, 160 00 Praha 6;
Witavska 1 7,150 00 Praha 5, Czechoslovakia

Arabic mosaic virus (AMV), tomato black ring virus (TBRV), and cucumber
mosaic virus (CMV) were detected by means of ELISA in a spontaneously infected
raspberry plant. AMV and CMV contents in infected leaf samples were 7.53 pg
and 4.14 pg, respectively. To transmit the viruses from the infected plant to assay
plants, raspberry leaf samples were homogenized either with 0.02M phosphate
buffer containing 2 % (wA) of nicotine (mixture 1), or with phosphate buffer
containing 2 % of polyvinylpyrrolidone (mi»* ¢ 2), or with 0.1 Tris-HCI buffer
containing 2 % of nicotine (mixture 4), or with distilled water containing 1 % of
celite (mixture 3), or with 2 % aqueous nicotine solution containing 0.5 % of Al203
(mixture 5). To enable a comparison of the effects of these homogenization
mixtures and of virus concentrations on the transmission of the AMV, TBRV, and
CMV mixture infection to selected assay plants, the parameter Z was determined:
Z = (Ax.Bx.Cx)/(A.B.C). The efficacy of each homogenization mixture was then
characterized as the sum of the parameter Z (3;). In these terms, the highest
efficacy was recorded in case of the mixture (4) (32 = 0.638), with the mixture
(1) reaching 35.9 %, mixture (2) 14.4 %. (3) 7.2 %, and (5) 71.4 % of the efficacy
recorded with the mixture (4).

Arabic mosaic virus; tomato black ring virus; cucumber mosaic virus; Rubus
tdaeus L.; transmission

Arabic mosaic virus (AMV) and tomato black ring virus (TBRV) belong to
the group of nepoviruses, cucumber mosaic virus belongs to cucumoviruses.
These viruses have a broad range of hosts also including raspberry (Rubus
idaeus L.) (Schmelzer, Wolf, 1977). The transmission of these
viruses to assay plants by means of mechanical inoculation using inoculum
prepared from spontaneously infected raspberry plants can often be unsuccesful.
The causes of such failures can be sought in low virus concentration in the
homogenate employed for virus transmission, e. g. Converse (1978)
reported that the transmission of tomato ring virus (which also belongs to the
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NEPO group) was successful only in those cases in which the inoculum
contained at least 1.3 pg of the virus per ml, but also in an inadequate method
of inoculum preparation.

The aim of our study was to determine the concentration of the viruses in
raspberry leaves and to compare the effects of various homogenization media
on the transmission of AMV, TBRV, and CMV mixture infection from sponta-
neously infected raspberry plants to selected assay plants.

MATERIAL and METHODS

Infectious plant material used in mechanical transmissions

Leaves detached from a raspberry runner obtained from the Research and
Breeding Institute of Fruit-Trees at Holovousy (designated 153 + OK ZEVA),
grown in a controlled environment cabinet Heraeus-Votsch at 18 to 22 °C,
illumination of 10,000 lux, 10 h day, and 80 % air humidity, were used as the
source of the infection. The presence AMV, TBRV, and CMV in the levels of
runner was detected by means of the immunoenzymatic assay.

AMY, TBRY, and CMYV identification

AMYV presence was demonstrated using DAS ELISA with IgG conjugated
with horseradish peroxidase(Pold k, Kiistek,b1986), TBRVand CMV
were detected by means of PAS ELISA according to Edwards and
Cooper (1985), as modified by Z 4 k (1987) for the utilization of protein
A conjugated with peroxidase. _

Raspberry leaf samples were homogenized with 4 ml of extraction buffer per g
of leaf tissues. PBS buffer, pH 7.2, containing 0.05 % of Tween 20 and 0.5 % of
BSA was used for DAS ELISA; the same buffer but without BSA was used for PAS
ELISA. The homogenate was squeezed through nylon cloth and the sap thus
obtained was further diluted in ratios of 1:8, 1:16, 1:32, 1:64, 1: 128, 1:256,
1:512, and 1:1024. Diluted sap samples were applied in two replicates. Sap
prepared from leaves of healthy raspberry plants obtained from the Breeding
Station at Velké Losiny, designated NS LS 5/1, grown in vitro, served as the
healthy control. Buffer solutions (carbonate, conjugate, and substrate), IgG,
conjugate, protein A and antisera against TBRV and CMV dilutions, and
incubation times correspondent to those reported by the above authors.

To construct the AMV concentration calibration curve, the same AMV isolate
was employed which had been used to prepare the antiserum, that is a Hungarian
isolate from Forsythia suspensa Vahl. The virus was purified according to
Filigarovia (1982). AMV concentration was determined according to
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absorbance readings at 260 nm and a known AMV absorption coefficient
(Waterworth, 1975). AMV purificate with a known concentration was
used to prepare a dilution series which was applied onto the same ELISA plate
together with the samples to be examined. Dynatech plates were used in ali
assays.

To construct the CMV calibration curve, the isolate CMV-Ke described by
Brc¢ak (1962) was used. CMV concentration was determined according to
absorbance readings at 260 nm and a known CMV absorption coefficient
(Habili, Francki,1974).

Calibration curves of the dependence of virus contents on absorbance were
evaluated by interpolating a polynomial of the third order (which proved best
for the characterization of sigmoid dependence of AMV concentration on
absorbance) using the method of the smallest squares. These calibration curves
were then used to determine AMV or CMV contents in examined samples
according to respective absorbance readings. The polynomial employed had
following shape: y =a + bx + o+ dx3, in which y was the absorbance read at
490 nm and the value x was expressed as a natural logarithm of AMV or CMV
concentration, respectively (S ima et al., 1985). The data were processed
using an IBM PC computer and an USOL program called , Quantitative
Imunochemical Analyticai Methods".

Assay plants employed in the experiments and inoculum preparation

To study virus transmission, four assay plant species were employed, i. e.
Petunia hybrida Hort. cv. Lavina, Chenopodium amaranticolor Coste et Reyn.,
Cucumis sativus L. cv. Unikéat, and Nicotiana tabacum L. cv. Samsun. The
homogenization mixtures used were as follows:

1. Phosphate buffer, pH 7.2, 0.02M, containing 2 % (w/v) of nicotine.

2.Phosphate buffer, pH 7.2, 0.02M, containing 2 % (w/v) of poly-
vinylpyrrolidone. ,

3. Distilled water containing 1 % (w/v) of celite.

4. Tris-HCI buffer, pH 8.0, 0.1M, containing 2 % (w/v) of nicotine.

5. Aqueous solution (2%, w/v) of nicotine containing 0.5 % (w/v) of Al203 and
1 % (w/v) of celite.

Leafblade surface was mildly injured with carborundum powder (600 mesh),

with the exception of those leaves to which inoculum prepared according to (3)
and (5) was applied.
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Leaves of assay plants were inoculated either with undiluted inoculum or
with inoculum diluted at ratios of 1:2, 1:4, and 1:8, respectively. Each type of
inoculation was tested on ten assay plants of each of the four species.

The presence of the above phytoviruses was screened by means of the above
immunoenzymatic assays on day 12 after inoculation. Sample absorbance was
determined using a MR 590 photometer at 490 nm. Positive reaction threshold
was determined according to the absorbance of the negative control, using the
formula X+ 33, in which ¥ represents arithmetical mean and 5is standard error
(Sutula etal., 1986).

RESULTS and DISCUSSION

More than 20 viruses have already been described in Rubus idaeus, and
besides that there also exist dates on mixture infections by two or more viruses.
For example L i s t e r (1964) described a mixture infection caused by AMV
and by strawberry latent ringspot virus, J on e s (1980) reported raspberry
plant infection by a mixture of raspberry bushy dwarf virus and black raspberry
necrosis virus. In our experiments, raspberry leaves infected with three viruses
were employed - AMV, TBRV, and CMV. The leaves showed mosaic
symptoms with yellow spots accompanied with mild leaf blade deformation
(Fig. 1). These symptoms are consistent with those caused on raspberry leaves
byAMV(Harrison,1958b;Dale, Brown,1973;Cotten etal, -
1978), TBRV(Kegler, Kleinhempel,1977)andCMV(Harri-
s o n, 1958a). The results obtained in immunoenzymatic assays showed that

1. Leaf of raspberry (R. idaeus
L.)infected AMV, TBRV, and
CMV with symptoms of
mosaic with yellow spots and
deformation
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AMYV content in leaves sampled on this runner was 7.53 pg and CMV content
4.14 pg. TBRV content could not be determined, because the absorption
coefficient of this virus is not known. TBRYV titre in sap of leaves sampled on
the infected runner is presented in Fig. 2 together with AMV and CMV titres.
As far as the suitability of the homogenization mixtures employed is

- ---- CMVtitre
........ TBRV titre
1.6 —— AMVtitre
102 B
0.8
0.4
0 1 1 1 1 1 1 1 1 L

4 8 16 32 64 128 256 512 1024

2. Titres of AMV, TBRV, and CMV in sap from raspberry leaves

concerned, our choice was based on literature dates relating the transmission of
viruses with globular particles, especially nepoviruses from raspberry plants or
fruit trees to assay plants. Converse (1979) used phosphate buffer with
nicotine (mixture 1), whereas Krczal etal. (1985) used phosphate buffer
supplemented with polyvinylpyrrolidone (mixture 2) for the transmission of
viruses transmissible with plant sap, and aqueous solution of nicotine supple-
ment with Al203 and celite (mixture 5) for the demonstration of viruses
transmitted by nematodes. Harrison (1958b) used celite with distilled
water (mixture 3) to transmit AMV from infected raspberry plants, and
Kegler and O p el (1963) used Tris-HCI buffer with nicotine to transmit
cherry leaf roll virus from infected cherry trees to assay plants (mixture 4).
This mixture was also successfully used by C e ¢ h et al. (1980) to transmit
a mixture infection caused by strawberry latent ringspot virus and cucumber
green mottle mosaic virus from infected apricot trees to C. quinoa and
C. sativus.
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According to conclusions reportedbyConverse (1978) for tomato
ring spot virus which belongs to the same group as AMV and TBRYV, sap
from infected raspberry leaves diluted as indicated above was employed
for the virus transmissions in our experiments. The viruses could be
transmitted to assay plants when undiluted sap or sap diluted 1:2 was used
for inoculation, with the exception of the mixture (4), in which case the
endpoint of AMV and TBRV transmission to C. amaranticolor and AMV
transmission to P. hybrida was recorded at the 1:4 dilution (one plant
among ten was infected in the former case, two plants in the latter case).
When the homogenization mixture (1) was used, the transmission of
AMYV and TBRYV to C. amaranticolor was partially successful (the appli-
cation of undiluted inoculum resulted in 8 infected plants among 10,
whereas the application of 1:2 diluted inoculum in 3 infected plants out
of 10), and TBRV could be transmitted to N. tabacum (7 and 4 plants,
respectively, were infected). When the homogenization mixture (2) was
used, CMV could be transmitted to C. sativus (9 and 3 plants, respecti-
vely) and to N. tabacum (8 and 2 plants, respectively). In case of the
homogenization mixture (4), in addition to the already mentioned
transmissions, CMV could be transmitted to C. sativus (8 and 3 plants,
respectively), and AMV to N. tabacum (6 and 2 plants, respectively), and
in case of the homogenization mixture 5, AMV and TBRV could be
transmitted to C. amaranticolor (8 and S plants, respectively) and to
P. hybrida (7 and 4 plants, respectively).

For purposes of a complex comparison of the effects of the homo-
genization mixtures and of virus concentrations on the efficacy of the
transmissions of mixture infection with AMV, TBRV, and CMV to assay
plants, the parameter Z was determined according to the formula:

Z=(Ax.Bx.Cx)/(A.B.C),

in which A = the number of viruses to be transmitted (3), B = the number of
inoculated assay plants within particular species (40), C = the number of
examined dilutions (4), Ax = the number of viruses which were successfully
transmitted, Bx = the total number of infected assay plants within particular
species, and Cx = the endpoint of inoculum dilution at which transmission
was still successful.

The efficacy of each homogenization mixture was determined as the sum of
the parameter Z (3z). The results obtained are surveyed in Table I.
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I. A comparison of the influence of different homogenization mixtures and virus concentration on
the effectivity of viruses transmission by means of parametr Z

Test plants

mi::ldl'es C. amaranticolor C. sativus N. tabacum P. hybrida b XN

dilutions
1 0.183 0.000 0.046 0.000 0.229
2 0.000 0.050 0.042 0.000 0.092
3 0.046 0.000 0.000 0.000 0.046
4 0.400 0.046 0.034 0.158 0.638
5 0.267 0.000 0.000 ' 0.183 0.450

They show that best results were achieved with the homogenization mixture
(4) (Zz=0.638). When compared with the mixture (4), the mixture (1) reached
a 35.9 % efficacy rate, the mixture (2) 14.4 %, (3) 7.2 %, and (5) 71.4 %. The
low efficacy rates of the mixtures (2) and (3) presumably were the result of low
pH values of the leaf sap squeezed out of the homogenates which was then used
for inoculation. Average pH values (five measurements) were 6.91 and 6.67,
respectively, whereas mean pH values of plant sap samples prepared with other
homogenization mixture were as follows: (1) 8.76; (4) 8.84; (5) 8.95.
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L. Smré&ka, I. Babiirek (Ustay experimentdlini botaniky CSAV, Praha)

Prenos smeésné infekce vyvolané virem mozaiky huseniku,
virem ¢erné kfouZkovitosti rajcete a virem mozaiky okurky
z listd prirozené ochuravélych rostlin maliniku, Rubus idaeus L.,
na testovaci rostliny

Virus mozaiky huseniku (Arabis mosaic virus - AMYV), virus ¢emné krouZko-
vitosti raj¢ete (tomato black ring virus - TBRV) a virus mozaiky okurky
(cucumber mosaic virus - CMV) byly zji§tény pomoci imunoenzymatického
testu v pfirozené ochuravélé rostlin€ maliniku. Koncentrace AMV a CMV
ve vySetfovanych vzorcich byla 7, 53 a 4,14 pg. Pro pfenos viri z listi
infikované rostliny byl pouzit 0,02M fosfatovy pufr s 2 % (hm./obj.)
nikotinu nebo polyvinylpyrrolidonu; Tris-HCI pufr rovnéZz s 2 % (hm./obj.)
nikotinu a vodné roztoky s pfisadou celitu nebo nikotinu, celitu a Al203. Pro
srovnani vlivu téchto homogenizacnich roztokil a koncentrace virti na pfenos
smésné infekce AMV, TBRV a CMV na vybrané testovacirostliny byl stanoven
parametr Z = Ax.Bx.Cx/A.B.C, kde: A = pocet pfenaSenych virti (3), B = celkovy
pocet inokulovanych rostlin od jednoho druhu (40), C = polet testovanych
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fedéni (4), Ax = pocet virli, které byly pfeneseny, Bx = celkovy pocet
infek¢nich rostlin od jednoho druhu a Cx = kone¢ny bod fedéni inokula, pfi
némz byl dosaZen prenos. Efektivita kazdého homogeniza¢niho roztoku
byla stanovena jako suma parametru Z(3z). Vysledky tohoto porovnéni
jsou pfehledné uvedeny v tab. I. Z téchto tdaji vyplyva, Ze nejicéinné;jsi byl
homogenizaéni roztok &. 4 (3z = 0,638). Roztok ¢. 1 dosahoval v porovnéni
s timto roztokem @¢innosti 35,9 %, ¢.214,4 %,¢.3-72% a¢&. 5 - 71,4 %.
Nizkd d¢innost roztoku ¢. 2 a 3 je pravdépodobné zpiisobena nizkym pH
§tivy vylisované z homogenétu a pouZité pfi inokulaci. V na$ich pokusech
byl primér pH téchto roztoki z péti méfeni 6,91 a 6,67. Pro srovnini
u roztoku ¢&. 1 &inil tento priimér 8.76, u roztoku ¢. 4 - 8,84 a &. 5 - 8,95.

virus mozaiky huseniku; virus ¢erné krouZkovitosti rajéete; virus mozaiky
okurky; Rubus idaeus L.; pienos
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SUITABILITY OF EXETASTES CINCTIPES RETZIUS
AND MICROPLITIS MEDIATOR HALIDAY
FOR MASS REARING AGAINST CABBAGE MOTH

Mirko SLOVAK

Institute of Experimental Phytopathology and Enthomology, Slovak Acadey of Sciences,
900 28 Ivanka pri Dunaji, Czechoslovakia

The cabbage moth, Mamestra brassicaeL. (Lep., Noctuidae), is a serious pest
of more than 90 different species of plants, especially from the family Brassi-
caceae. Protection against this pest is realized till now mainly by means of
insecticides. This method is still more problematic and/or more expensive. One
of the possibilities how to minimize it and at the same time to decrease the
population density of cabbage moth, there is the utilizing of its natural para-
sitoids. To the community of parasitoids of this noctuid belong solitary larval
endoparasitoids Exetastes cinctipes Retz. (Hym., Ichneumonidae) and Micropli-
tis mediator Hal. (Hym., Braconidae). Unlike E. cinctipes which is dominant or
belongs to the most abundant parasitoids of this pest, M. mediator is either an
important part of the parasitoid community which attacks cabbage moth or it
parasitizes this pest only seldom in the field. However, it attacks at least 40
other host’s species which secures the better survival of this braconid.

Temperature requirements of E. cinctipes and cabbage moth

Generally speaking, the rates of moststages of insect development are directly
proportional to temperature as in other cold-blooded animals. Campbell
et al. (1974) stated that the temperature requirements of the parasitoids and
hyperparasitoids differ in a similar manner, though, as a rule, they are usually
higher than those of their hosts. The cabbage moth and ichneumonid E. cinctipes
have also similar temperature claims for their development as it is shown in
Table I where the mean developmental periods at a single constant temperature
(24 °C) where chosen for simple comparisons. These data and experience (see
also Table II) were obtained at the study of effects of the temperature upon the
developmental periods and longevity of adults of E. cinctipes and M. mediator
by Slovak (1982, 1985, 1986, 1987). They are completed with the data
relating the length of pupal development and the longevity of adults of cabbage
moth as referred by Kazimirova (1987). Differences in developmental
periods from laying eggs by parasitoid (into the second-instar larvae of the host)
to forming the cocoons (by parasitoids) and pupae (by hosts) are very small (0.2
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or 2.2 days at 20 or 28.9 °C, respectively. The average length of development
into cocoon, resulting from the formula 342.6 °D7.¢ for forecasting the deve-
lopmental rate of this parasitoid stage (S 1 o v 4 k ,1987), is 20.9 days at 24 °C.
It is in average 1.5 days fewer than at this temperature lasted the development
of host in pupae (Table I). The data obtained from the field observations confirm
also the fact that the temperature requirements of both species are not very
distinct. E. cinctipes has only one generation per a year in agreement with one
generation of this host in Moscow region (Ko pville m,1960). According
to Birova (1973, 1976) E. cinctipes attacks both the first and the second
generation of cabbage moth in Czechoslovakia.

I. Developmental periods and longevity of adults of Mamestra brassicae, Exetastes cinctipes and
Microplitis mediator at 24 °C (mean data)

Development (in days) Longevity
Species of adults (in
Egg - Pupa (Cocoon) Pupa (Cocoon) Total days)
Mamestra brassicae 244 224 46.8 8.8
Exetastes cinctipes 19.7 20.9 40.6 15.0
Microplitis mediator 11.9 59 - 17.8 10.2

Temperature requirements of M. mediator and cabbage moth

While developmental rates in E. cinctipes and M. brassicae are similar, those
in M. mediator and cabbage moth differ to a considerable degree. For example,
at 24 °C M. mediator develops from egg to imago 2.6 times faster on an average
than its host - cabbage moth (Table I). Especially its development into cocoon
is very fast (3.8 times faster than the development of cabbage moth in pupae).
It means that temperature requirements of these two species are different. This
can lead to the wrong time coincidence of parasitoid’s adults and suitable
developmental host stages for parasitization. Consequently, the cabbage moth
is seldom parasitized by this species. The effectiveness of this braconid could
be in the field more higher if it was mass reared and released in the nature at the
time of the presence of suitable host stages.

Suitability for mass rearing
Comparing the suitability of ichneumonid E. cinctipes and braconid

M. mediator for mass rearing from practical point of view, it is possible to state
that M. mediator is more suitable (see Table II). Its embryonal and larval
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development is relatively short. Larvae of parasitoid egress already from the
host larvae when they are in the third or in the fourth instar. From these reasons
the requirements for labour, space and food for host are relatively low. Diapause
is facultative. All these parameters call attention to the possibility of mass
rearing of this parasitoid against cabbage moth. Besides, laboratory technique
for mass-rearing of another species - Microplitis rufiventris was already
developed (Hegazi, EI-Minshawy,1979).

II. Comparison of characteristics for mass-rearing of Exetastes cinctipes and Microplitis mediator
(+ advantage; - disadvantage]

Characteristics Exetastes cinctipes Microplitis mediator
Total development at 19 - 26 °C (in days) 58.3-36.3 29.1-15.0
Diapause obligatory facultative
Longevity of adults at .
17-24°C (* 23.5°C) (in days) 26.2-15.0 32.4-10.2
Resistance of adults to cold yes not known
Fecundity (in average) 422.7 172.5
Eggs are layed into host’s instar 1st-3rd 1st_
Larvae of parasitoid egress the host’s larvae almost fully grown ki e Dk Ak b
when the latter are
Damages caused by parasitized larvae considerable - weak +
Mortality during the rearing 50-80 % - 10-30 % +
Requirements for space, food, labour considerable - relatively low +
Conclusions

Temperature requirements for total development of both ichneumonid
Exetastes cinctipes and its host Mamestra brassicae are similar. In contrast,
those in braconid Microplitis mediator and its host cabbage moth are distinct
and the time coincidence of the suitable developmental stages of these two
species can be often broken. Consequently, the effectiveness of M. mediator in
the field is often weaker than that of E. cinctipes. On the other hand, M. mediator
is more suitable for mass rearing in laboratory conditions and utilizing in
practice.
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Vhodnost Exetastes cinctipes Retzius a Microplitis mediator Haliday
pre masovy chov proti more kapustovej

Teplotné poZiadavky pre celkovy vyvoj lumka Exetastes cinctipes a jeho
hostitefa Mamestra brassicae st podobné. V protiklade, teplotné poZiadavky
lumdika Microplitis mediator a jeho hostitela mory kapustovej st rozdielne a
¢asova zhoda vyskytu vhodnych vyvojovych $tadii tychto dvoch druhov méze
byf ¢asto narusend. Nasledovne, efektivita M. mediatorv prirode je ¢asto slabsia
ako efektivita E. cinctipes. Na druhej strane, M. mediator je vhodnejsi pre
masovy chov v laboratérnych podmienkach a vyuZivanie v praxi.
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SEPARACIA° A PRENOS DVOCH VIRUSOV BOBOVITYCH
RASTLIN VOSKAMI PRI ZMIESANYCH INFEKCIACH

Matis JURIK, Katarina ZAHOROVA'

Virologicky tistav SAV, Ditbravska cesta 9, 842 46 Bratislava;
'Prirodovedecki fakulta Univerzity Komenského, 842 IS5 Bratislava

Na separdciu virusu vyrastkovej mozaiky hrachu (PEMV) a virusu Zltej mozaiky
fazule (BYMV) zo zmie3anej infekcie sme pouZili vosky Aphis craccivora a
Acyrthosiphon pisum. Zistili sme, Ze BYMV mozno oddelif zo zmie3anej infekcie
BYMV a PEMYV a preniesf s relativne vysokou efektivnostou voskou A. cracci-
vora. Podobne PEMV mozZno oddelif a preniest zo zmie3anej infekcie PEMV a
BYMYV voskou A. pisum na iminnu odrodu hrachu na infekciu BYMV. Pri 240
-diiovom pretrvévani zmieSanej infekcie obidvoma virusami v T. incarnatum bola
efektivnosf prenosu jednotlivych virusov tak vysoki, ako pri 30diovej dizke
infekcie. Popisani metédu moZno vyuzif na jednoduchi separiciu PEMV a
BYMV zo zmie3anej infekcie prirodzene alebo experimentélne infikovanych
rastlin d'ateliny a hrachu.

Pisum sativum L.; Trifolium incarmatum 1..; virus vyrastkovej mozaiky hrachu;
virus Zltej mozaiky fazule; zmiesana4 infekcia; separdcia virusov; prenos voskami;
Potyvirus

Pri vyskume prenosu virusov bobovitych rastlin voSkami (Homoptera, Aphi-
didae) sa vi&Sia pozornost venovala infekcidm spdsobenym jednym virusom,
aj ked’ zmieSané infekcie dvoma alebo niekol’kymi druhmi virusov si beZné -
(mapr.Musil etal,,1981;C ocbain etal, 1983).V predchidzajicej prici
sa zistilo, Ze prenos virusu vyrastkovej mozaiky hrachu (pea enation mosaic
virus - PEMV) a Zltej mozaiky fazule (bean yellow mosaic virus - BYMV)
voSkami Acyrthosiphon pisum sa vzijomne neovplyviuje (J u r i k , 1984).

Pokisili sme sa o separiciu PEMV a BYMV zo zmiesanej infekcie rastlin
d’ateliny a hrachu a porovnali sme ich prenosnosf vo$kami na nichylné, resp.
odolné odrody hrachu.VzhPadom na tlohu datelinovin ako prirodzenych
rezervoarov tychto virusov v CSFR, sme urdili aj efektivnost prenosu PEMV
a BYMV voskami z Trifolium incarnatum.

MATERIAL a METODY

V pokusoch sme pouZili virus Zltej mozaiky fazule izolit B(Jur ik, 1981)
a virus vyrastkovej mozaiky hrachu izolit HS (poskytol Dr. M. Musil, Viro-
logicky Gstav SAV).
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Spésob zistenia efektivnosti prenosu BYMV a PEMV sme popisali
v predchddzajicich praicach Jurik etal, 1980;J urik,b 1981, 1984).

Pri prenose virusov boli zdrojmi infekcie novovyrastajice listy dateliny
purpiirovej (T. incarnatum L.) alebo rastliny hrachu (Pisum sativum L.). PouZili
sme 1 aZ3dilové nymfy vosky hrachovej (A. pisum /Harris/- ¢ervend forma klon
VL) a vo3ky lucernovej (Aphis craccivora [Koch/ - klon TP) z laboratérneho
chovu(Jurik etal,1980;Jurik, 1981).

Na separaciu BYMV od PEMV zo zmieSanej infekcie sme pouZili A. cracci-
vora, ktorou sme BYMV prenasali na odrodu hrachu Jundk, pri Smintitovom
nadobtidacom cicani (NC) a 24hodinovom inokulatnom cicani (IC). VoSkou
A. pisum sme prenadali PEMV z toho istého zdroja (BYMV + PEMV) pri
24hodinovom NC a 24hodinovom IC na odrodu hrachu Dark Skin perfection.

Pri sériovom prenose, po Smintitovom alebo 24hodinovom NC na zdroji
virusov, sme vo3ky postupne prend3ali na dve série indikdtorovych (testo-
vacich) rastlin hrachu odroda Meteor. DiZzka IC bola 5 minit alebo 24 hodin
(1. séria) a 24 hodin (2. séria) - pozri tab. Il a IV.

VYSLEDKY a DISKUSIA

Zistili sme, e PEMV sa prenésa s relativne vysokou efektivnostou vo§kami

A. pisum na odolnii (iminnu) odrodu hrachu na infekciu BYMV. Pri pouZiti

odrody Dark Skin perfection bola efektivnost prenosu PEMV z T. incarnatum

(infekcia BYMV + PEMV) pribliZne rovnaka ako pri prenose na odrodu Junék
(tab. I), ktora je vysoko ndchylna na infekciu obidvoma virusami.

I. Prenos PEMV voskou A. pisum zo zmieﬁanej. infekcie PEMV a BYMYV rastlin hrachu cv. Junik
a dateliny purpurovej - The transmission of PEMV by A. pisum from mixed infection (PEMV +
BYMV) in P. sativum cv. Junik and T. incarnatu

Zdroj virusov*
Ind ikail.onl)vi P. sativum cv. Jundk T. incarnatum
tostling podet inokulovanych efektivnosf | podetinokulovanycha | efektivnost
a infikovanych rastlin’ | prenosu®[%)] infikovanych rastlin prenosu [ %]
1 63/47 74,6 59/48 81,3
2 68/50 73,5 60/43 71,6

1 - P. sativum cv. Dark Skin perfection; 2 - P. sativum cv. Junik
V testoch sa pouzilo po pit vosiek na jednu indikétorovi rastlinu - There were used five aphids
perone indicator plant in the tests

lindicator plant; ; Znumber of inoculated and infected plants; 3effectiveness of transmission: *source
of viruses
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V druhej skupine pokusov (tab. II) sme dokazali, Ze BYMV moZno oddelifa
preniest s vysokou efektivnostou z P. sativum cv. Junik (infekcia PEMV +
BYMV) na ti istd odrodu Jundk voSkami A. craccivora, napriek tomu, Ze
virusovy antigén PEMV bol v A. craccivora pritomny Jurik,Gallo,
1989). Tymto spdsobom moZno preniest, resp. izoloval PEMV a BYMV zo
zmieSanych infekcii prirodzene alebo experimentélne infikovanych rastlin. Pri
izolacii X a Y virusov zemiaka zo zmieSanej infekcie sa vyuZili rezistentné druhy
rastlin (napr. Fied orow, 1974).

I1. Prenos BYMV voskou A. craccivora zo zmie3anej infekcie PEMV a BYMV v rastlinich hrachu
cv.Junik - The transmission of BYMV by Aphis craccivora from mixed infection (PEMV + BYMV)
in P. sativum cv. Junik

Pisum sativum cv. Jundk

Indikétorova 1 vodka /1 rastlina’ 5 vogiek/1 rastlina’
rastlina’

pocet inokulovanych | efektivnost | podetinokulovanych | efektivnost
a infikovanych rastlin’ prenosuS[%] a infikovanych rastlin | prenosu [%]

190/10 . 91 102/46 54,0
2 112/15 13,3 128/63 49,2

1 = v zdroji infekcie dva virusy - twe viruses in the infection source; 2 = kontrola (v zdroji len
BYMYV) - control (BYMYV in the source only)

For 1 - 3 see TableI; *1 aphid per 1 plant; ’s aphids per 1 plant

Z rastlin T. incarnatum (zmiesand infekcia PEMV + BYMV) A. pisum
preniesla na hrach odroda Meteor obidva virusy sii¢asne, alebo jeden z dvojice
tychto virusov. Napr. z 36 voSiek preniesli 3 voSky PEMV a BYMV siicasne,
4 vosky preniesly len BYMV, 8 vosiek len PEMV a 20 voSiek neprenieslo
Ziadny z virusov. Potvrdili sa predchddzajice poznatky, Ze prenos BYMV a
PEMYV sa vzidjomne neovplyviiuje (Ju rik , 1984).

Pri kratkom Smintitovom NC a Smintitovom IC na zdroji PEMV a BYMV
(30 dni po infekcii) sa preniesol BYMV na 1. sériu testovacich rastlin s 39,0%
efektivnostou a na 2. sériu pri ihned’ nasledujicom 24hodinovom IC s 29,2%
efektivnostou, zatial' o PEMV sa za tychto podmienok nepreniesol (tab. III).
Pri 24hodinovom NC a Smindtovom IC sa BYMV preniesol s 19,4%
efektivnosfou na 1. sériu a nepreniesol sa pri ihned’ nasledujicom d’aliom
24hodinovom IC. Efektivnost prenosu PEMV za rovnakych podmienok bola
30,5 % (tab. III).
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II1. Sériovy prenos BYMV a PEMV voskou A. pisum zo zmiesanej infekcie v T. incarnatum, 30 dni
po inokulécii - The series transmission of BYMV and PEMV by A. pisum from mixed infection in

T. incarnatum (30 days after inoculation)

1. séria rastlin’ 2. séria rastlin’®
Virus' pocet inokulovanych | efektivnos{ | poetinokulovanych | efektivnost
a infikovanych rastlin’ prenosuB[%] ainfikovanych rastlin | prenosu [%]
BYMV I 41/16 39,0 41/12 29,2
Il 36/7 19,4 36/0 0
PEMV ] 41/0 0 41/0 0
11 36/2 55 36/11 30,5

Plati pro tab. III a IV - Holds for Tables III and IV:

I - pifminitové nadobidace cicanie - fiveminute increasing sucking; Il - 24hodinové nadobidace
cicanie - 24-hour increasing sucking; Inokulaéné cicanie - 1. séria 5 min., 2. séria 24 hod, pouzila
sa 1 voska na 1 rastlinu - inoculation sucking - the 1st series 5 min., the 2nd series 24 h, there was
used 1 aphid per 1 plant

lvirus; “the 1st series of plants; Sthe 2nd series of plants; for %and see Table |

Zistili sme, Ze 240 dni po infekcii 7. incarnatum (PEMV a BYMV) bola
efektivnost prenosu jednotlivych virusov na priblizne rovnakej trovni ako 30
dni po infekcii (tab. IV). Koncentricia obidvoch virusov v mladych novo-
vyrastajicich listoch T. icarnatum bola v tychto r6znych ¢asovych obdobiach
na pomeme vysokej drovni (titer infek¢ného virusu 10'3). V kontrélnych
pokusoch (vzdrojilen PEMV alebo len BYMV) pri Sminiitovom NC a Sminito-
vom IC bola 30 dni po infekcii efektivnost prenosu 27,5 % (BYMV) a 3,3 %
(PEMYV). Pri 24hodinovom NC a IC sa zistili hodnoty 25,0 % (BYMV)a 33,3%
(PEMV). Styridsaf dni po infekcii pri 24hodinovom NC a 24hodinovom IC
efektivnost prenosu bola 65,0 % (PEMV), resp. 30,0 % (BYMV).

IV. Sériovy prenos BYMV a PEMV voskou A. pisum zo zmiesanej infekcie v T. incarnatum, 240
dni po inokulacii - The series transmission of BYMV and PEMV by A. pisum from mixed infection
in T. incarnatum (240 days after inoculation)

1. séria rastlin® 2. séria rastlin®
Virus' pocet inokulovanych | efektivnos{ | pocetinokulovanych | efektivnost
ainfiovanych rastlin’ prenosu3[%] ainfikovanych rastlin | prenosu [%]
BYMVI . 29/9 31,0 29/6 20,6
| 32/5 15,6 32/0 0
PEMV | 29/0 0 29/0 0
11 32/1 3.1 32/8 25.0
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Vysokai efektivnost prenosu BYMV i PEMV voskami, pocas dlhého pretrva-
vania virusov vo vysokej hladine v zmieSanych infekciach, znasobuji vyznam
datelinovin ako zdrojov infekcie.
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Separation and transmission of two legumes viruses
from mixed infection by aphids

Pea enation mosaic virus (PEMV) and bean yellow mosaic virus (BYMV)
were separated from mixed infection in clover and pea by aphids Acyrthosiphon
pisum and Aphis craccivora. After 5 min. acquisition and 24 hours test feeding
BYMYV was transmitted from the source of mixed infection PEMV and BYMV
to Pisum sativum L. cv. Jundk by A. craccivora. After 24 hours acquisition and
24 hours test feeding, PEMV was transmitted from the same source (PEMV and
BYMV) to P. sativum L. cv. Dark Skim perfection by A. pisum.
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A relative high possibility of separation BYMV from mixed infection and of
virus transmission efficiency by A. craccivora was determined experimentally
(Table II). A. craccivora is able to transmit BYMV, but not PEMYV, in spite of
the fact that PEMV antigen in A. craccivora was found Jurik and
Gallo, 1989)after feeding of this aphids on infected plants.

We demonstrated the possibility of separation and transmission of PEMV and
BYMYV from mixed infection by A. pisum with relative high efficiency (Table
I). From mixed infection (PEMV + BYMV) PEMV was transmitted to cv. Dark
Skin perfection (immune to BYMV) with equal efficiency astocv.Jund k,
which is highly sensitive to both PEMV and BYMV infection.

Aphids A. pisum transmitted both viruses simultaneously or one of these
viruses to pea plants cv. Meteor. Neither BYMV nor PEMV did influence the
transmission of the other virus.

An interesting finding was that after 240 days lasting mixed infection of
Trifolium incarnatum by BYMV and PEMYV the efficiency of the transmission
of these viruses was as high as after 30 days infection (Tables III and IV). This
fact emphasises the importance of clover as a possible source of infections.

The described method can be used for simple separation of PEMV and BYMV
from mixed infection in naturally or experimentally infected clovers and peas.

Pisum sativum L.; Trifolium incarnatum L.; pea enation mosaic virus; bean
yellow mosaic virus; mixed infection; separation of viruses; transmission by
aphids; Potyvirus
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STANOVENI VIRU ZAPADNI ZLOUTFNKY REPY POMOCI
ELISA S POUZITIM PROTILATEK KONJUGOVANYCH
ANORGANICKOU PYROFOSFATASOU

Jaroslav POLAK, Olga A.JEVTUSENKO!

Vyzkumny tistav rostlinné vyroby, 161 06 Praha-Ruzyné
“\Moskevska stdtni universita, Leninské Hory, 119 899 Moskva B-234

Stanovili jsme virus zdpadni Zloutenky fepy - beetwestern yellowe virus
(BWYV) pomoci ELISA s protildtkami konjugovanymi anorganickou pyro-
fosfatasou. Optimdlni koncentrace IgG BWYV byla 1 g/ml pro potaZeni mikro-
titraénich desek, optiméln{ koncentrace konjugovanych protilitek méla aktivitu
pyrofosfotasy 0,5 IU/ml. S témito protildtkami jsme dosahli spolehlivé a speci-
fické vysledky pfi stanoveni BWYV v riiznych druzich uméle a pfirozené
infikovanych rostlin. Pfitomnost viru byla prokdzina modrozelenym zbarve-
nim, jehoZ intenzita byla mé&fena fotometrem pfi 630 nm. Hodnoty absorbce
zdravych vzorki a homogeniza¢niho pufru dosahovaly 0,01 aZ 0,08. Hodnoty
absorbce nemocnych vzorki se pohybovaly od 0,3 do 2,5. BWYV byl stanoven
v uméle infikovanych rostlindch hoicice bilé a Physalis floridana a v pfirozené
infikovanych rostlinich fepy cukrové, fepky olejky, pchice osetu, rozrazilu
rolniho, rozrazilu bfedfanolistého, staréku obecného a vesnovky obecné.

virus zédpadni Zloutenky fepy; ELISA; anorganickd pyrofosfatasa; fepa cukrovi;
fepka olejka; pfezimujici plevele

Metodu ELISA ke stanoveni rostlinnych viri vypracovali Clark a
Adams (1977). Ke konjugaci protilitek pro stanoveni rostlinnych viri
pomoci ELISA je moZné pouZit riizné enzymy a pfehled o téchto systémech
uvddiOellerich (1983). NejpouZivanéjdi je alkalickd fosfatasa a pero-
xidasa z kfenu. PouZiti obou enzymi mi nékteré nedostatky. Enzymové
substrity jsou mdlo stabilni a v pfipadé peroxidasy z kfenu i mutagenni.
V piipadé protilatek konjugovanych alkalickou fosfatasou ma barevna reakce
¢asto nizkou intenzitu, coZ ¢ini problémy predevsim pfi vizudlnim hodnoceni.
Pfi pouZziti protildtek konjugovanych peroxidasou z kienu byva vysoka troveil
reakce pozadi zdravych vzorki, i kdyZ se podafilo tento nedostatek eliminovat
Gpravou metodiky testu (Poldk, Kiistek, 1988). Nedivno pouZili
Atabekov etal (1987) ke konjugaci protilitek anorganickou pyro-
fosfatasu ziskanou z baktérie Escherichia coli. Glutaraldehydovou metodu
konjugace protildtek s pyrofosfatasou vypracovali Ba y k o v et al. (1988).
Metodiku testu a vysledky stanoveni dvanicti purifikovanych virl pouZitim
protildtek konjugovanych s anorganickou pyrofosfatasou publikovaliM i z e -
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nina et al. (1991). Stanovili tyto viry: Arabic mosaic virus (AMV), tobacco
necrosis virus (TNV), soybean mosaic virus (SMV), potato leafroll virus
(PLRV), potato virus M (PVM), potato virus § (PSV), potato virus X (PVX),
potato virus Y (PVY), barley stripe mosaic virus (BSMV), carnation mottle
virus (CarMV), carnation rinspot virus (CRSV) a cucumber mosaic virus
(CMV).

Anorganickd pyrofosfatasa hydrolyzuje anorganicky pyrofosfit na ortho-
fosfat. Prednosti systému protilitek konjugovanych anorganickou pyro-
fosfatasou a substriatu anorganického pyrofosfitu je jejich vysokd stabilita.
Substrit neni mutagenni.

Cilem naSi prace bylo ovéfit diagnostické moznosti ELISA s protilatkami
konjugovanymi anorganickou pyrofosfatasou v pfirozené infikovanych rostli-
néch. Ke konjugaci jsme pouZili protildtky proti viru zdpadni Zloutenky fepy -
beetwestern yellows virus (BWYV)a virus jsme se pokusili stanovit v pfirozené
infikovanych rostlinich fepy cukrové, fepky olejky a v nékterych dvou a
viceletych plevelich.

MATERIAL a METODY

Rostlinny material

Ke stanoveni BWYV pomoci ELISA s protilitkami konjugovanymi anorga-
nickou pyrofosfatasou jsme pouzili rostliny hoiCice bilé€ - Sinapis alba L. a
Physalis floridana Rydb., uméle infikované virem. Listy rostlin s pfiznaky
BWYV jsme homogenizovali v extrakénim pufru (viz postup testu). Stanovili
jsme optimdalni fedéni vzorki pufrem 1:5 (v/o). Pfi ovéfovini diagnostickych
moZnosti stanoveni BWYYV protildtkami konjugovanymi anorganickou pyro-
fosfatasou jsme pouZili v podzimnim obdobi vzorky listii rostlin fepy cukrové
s riznymi pfiznaky Zloutnuti, pochazejici z riiznych oblasti Ceskoslovenska.
Dile jsme zkouSeli v jarnim obdobi vzorky rostlin fepky olejky - Brassica napus
L.var. arvensis (Lam.) Thell. a nékterych plevelu s pfiznaky fialovéni a Zloutnyti
spodnich listii, pravdépodobné zdroje infekce BWY'V.

Antisérum bylo z krve imunizovanych zvifat pfipraveno obvykl¢m zpiiso-
bem. Pracovali jsme s antisérem proti BWYV pfipravenym Tuckovou a
Polakem (nepublikovidno). Virus byl purifikovan z rostlin Physalis flori-
dana Rydb., infikovanych BWYV. Z rostlinnych pletiv byl uvolnén enzymy
celulasou a pektinasou, sriZen polyethylenglykolem 6000 a koncentrovén dife-
rencidlni centrifugaci na sachar6zovém polStafi. Imunizace kralika byla prove-
dena kombinaci intravenéznich injekci a intramuskuldmich injekci antigenu
s Freundovym adjuvans.
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Imunoglobuliny

Specifické imunoglobuliny IgG jsme z pfipraveného antiséra izolovali preci-
pitaci siranem amonnym a purifikovali chromatografii na koloné¢ DEAE celu-
16zy. Podobny postup je popsin v prici Poldk a Kiistek (1988).
Koncentraci ziskanych IgG jsme stanovili spektrofotometricky a upravili na
1 mg/ml s pouZzitim extinkéniho koeficientu Azsoo’l% =13Bradford,
1976).

Konjugace IgG s enzymem anorganickou pyrofosfatasou

Konjugaci IgG AS BWYV s anorganickou pyrofosfatasou (fy Fermet,
Litva) jsme provedli glutaraldehydovou metodou (B a y k o v etal., 1988).
1 mg IgG jsme smichali se stejnym mnoZstvim pyrofosfatasy (specifickd
aktivita 400 - 500 IU/mg) v PBS. Ke smési IgG a pyrofosfatasy jsme pridali
koncentrovany glutaraldehyd, ddle CaClz a NagP207 tak, Ze vysledny objem
(1 ml) obsahoval 0,05 % glutaraldehydu (v/0), 0,02 mM CaClz a 0,02 mM
Na4P207. Smés jsme inkubovali 1 hodinu pfi pokojové teploté v temnu a pak
navrstvili na kolonu Sephacrylu S-300 (Pharmacia, 2x30 cm) v 0,05M Tris-HCl
pufru, pH 7,5 s pfisadou 0,15 M NaCl, 1 mM MgCl2 a 0,02 % (v/o) azidu
sodného. Kolonu jsme pak timto pufrem eluovali rychlosti 15 ml/hod. Aktivitu
pyrofosfatasy jsme v eludtu mé&fili metodou, kterou popsali Baykov a
Avaeva (1981), a ziskali konjugované IgG s 25 % piivodni enzymatické
aktivity. Frakce konjugovanych protilitek jsme ziskali méfenim aktivity enzy-
mu a odbérem t&ch, které mély dvojnasobnou molekuldrni hmotnost nez volny
enzym. Celkem jsme ziskali 18 ml protilitky BWYV konjugované anorga-
nickou pyrofosfatasou s aktivitou 7 IU/ml.

Postup imunoenzymatického testu

Polystyrénové mikrotitrani desky (Dynatech) jsme potdhli IgG BWYV. Do
jamek jsme pipetovali 0,2 ml IgG fedénych v 0,01M Tris-HCI pufru, pH 9,0,
obsahujici 0,15 M NaCl a inkubovali 18 hodin pfi 4 °C. Po odstranéni roztoku
jsme piidali 0,25 ml téhoZ pufru, obsahujiciho kromé NaCl jesté 0,1 % poly-
vinylpyrrolidonu (PVP), m.h. 24000, a inkubovali 30 minut pfi 37 °C. Desky
jsme promyli tfikrat 0,01M Tris-HCI pufrem, pH 7,5, obsahujicim 0,15 M NaCl,
0,1% PVP a 0,1% Tween 20 (promyvaci pufr). Do jamek jsme napipetovali po
0,2 ml antigenu fedéného v promyvacim pufru a inkubovali 18 hodin pfi 4 °C.
Desky jsme promyli tfikrdt promyvacim pufrem a pipetovali IgG BWYV
konjugované anorganickou pyrofosfatasou. Po inkubaci konjugovanych proti-
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litek (1 hodinu pfi 37 °C) jsme desky promyli tiikrdt promyvacim pufrem a
jednou destilovanou vodou. Do jamek jsme napipetovali 0,2 ml substritu a
inkubovali 1 hodinu pfi pokojové teploté.

Slozeni substratu: 0,03 mM pyrofosfitu sodného (NasP207) v 0,05M Tris-
-HCl pufru, pH 9,0, obsahujici SmM MgSO4a 0,5% Tween 20. Barevnou reakci
jsme vyvolali a zastavili pomoci specifického reagens (5 ml koncentrované
H2S04 a 40 mg malachitové zelené se promichd ve 30 ml destilované vody, poté
se pfidd 100 mg molybdenanu sodného a promiché s 5 ml pfipraveného roztoku)
za 15 minut po pfidani 0,05 ml specifického reagens do kaZzdé jamky. Vysledky
testu jsme vyhodnotili pfi 620 nm na fotometru (fy Dynatech).

VYSLEDKY A DISKUSE

Pro diagnézu BWYV systémem ELISA s protilitkami konjugovanymi
anorganickou pyrofosfatasou jsme stanovili optimélni koncentraci 1 g/ml IgG
BWYYV pro potaZeni mikrotitraénich desek a optimdini aktivitu anorganické
pyrofosfatasy 0,5 IU/ml konjugovanych protilitek (konjugované protilatky
7 TU/ml fedéné 1:15 promyvacim pufrem). PouZitim systému ELISA s opti-
mdlnikoncentraciIgG pro potaZzeni mikrotitraénich desek a IgG konjugovanych
anorganickou pyrofosfatasou ke stanoveni BWYV v riiznych druzich pfirozené
i uméle virem infikovanych rostlin jsme dosdhli spolehlivé a specifické
vysledky. Vzorky z nemocnych rostlin reagovaly intenzivné jasné modro-
zelenym zbarvenim, zatimco vzorky ze zdravych rostlin slabym Zlutym
zabarvenim. Pfitom nebyly rozdily v absorbci mezi kontrolnimi vzorky obsa-
hujicimi pouze pufr pro fedéni vzorki a vzorky obsahujicimi $tavu ze zdravych
rostlin. Hodnoty absorbce se pohybovaly mezi 0,01 aZ 0,08, coZ znamené, Ze
tento systém ELISA se vyznaluje prakticky nulovym pozadim. ELISA s proti-
latkami je citlivd na pfitomnost fosfatii, které zvysuji pozadi. Tuto skuteénost
jsme ovéfili pouZitim desky s protilitkami IgG BWYV pfipravené pro ELISA
s protilatkami konjugovanymi alkalickou fosfatasou, kterou jsme promyli PBS
pufrem, navézali vzorky fedéné 0,05M Tris-HCI pufrem s pfisadou 0,5 %
hovéziho sérového albuminu, desky promyli Tris-HCI prom§vacim pufrem pro
ELISA s pyrofosfatasou a navézali protilitky konjugované pyrofosfatasou.
U vSech zdravych vzorkii v&etné kontroly s pufrem jsme naméfili hodnotu
pozadi 0,30 az 0, 35.

Pfi ovéfovani diagnostické hodnoty testu jsme u pozitivnich kontrol BWYV
(3fdva znemocnych rostlin Sinapis alba L.) naméfili vétSinou hodnoty absorbce
vy$si nez 1,0. Hodnoty absorbce vzorkii nemocnych rostlin Physalis floridana
se pohybovaly kolem 0,5 a vzorku infikovanych rostlin fepy bez viditelnych
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pfiznaki Zloutnuti dosahovaly 0,4. VSechny tyto rostliny byly péstovany ve
skleniku.

Testovanim vzorki listh fepy cukrové s piiznaky riiznych typt Zloutnuti
z pole jsme BWYYV prokdzali v sedmi vzorcich z 22 testovanych. Hodnoty
absorbce se pohybovaly mezi 0,3 a 1,1. Pfitomnost viru nebyla stanovena ve
vzorcich s pfiznaky mirného Zloutnuti, bez zesileného turgoru listového pletiva,
ve vzorcich s pfiznaky Zluté skvrnitosti typu svétlého Zloutnuti. Virus zdpadni
Zloutenky fepy nebyl prokdzan ve vzorku s pfiznaky viru Zloutenky fepy (BYV).
Ve vzorcich s typickymi pfiznaky obou viri (BWYV a BYV) byl stanoven
BWYV.

U rostlin fepky olejky a rostlin nékterjch dvou a viceletych plevelii podezie-
Iych v jarnim obdobi (duben) z infekce virem zdpadni Zloutenky fepy jsme
pomoci ELISA s protilitkami BWYV konjugovanymi anorganickou pyro-
fosfatasou prokazali pfitomnost viru v nékterych vzorcich. Nejstarsi (spodni)
listy vSech testovanych rostlin mély pfiznaky fialovéni okrajii, kombinované se
Zloutnutim, v né€kterych pfipadech i ervenanim rubu listi.

BWYYV jsme pomoci ELISA prokédzali v péti rostlinich fepky olejky ze
tfindcti testovanych, ve dvou rostlindch pchice osetu z péti testovanych a déle
vZdy v jedné rostlin€ rozrazilu rolniho, rozrazilu bfe¢fanolistého, starcku
obecného a vesnovky obecné ze dvou testovanych. Pfi pouZiti protilitek BWYV
konjugovanych alkalickou fosfatasou jsme dosihli shodné vysledky, i kdyz
v hodnotich absorbce byly u jednotlivych vzorki rozdily.

Hodnoty absorbce vzorkil rostlin, v nichZ nebyl BWYV pomoci protilitek
konjugovanych anorganickou pyrofosfatasou zjistén, se pohybovaly od 0,01 do
0,05. Hodnoty absorbce vzorkii rostlin s pozitivni reakci se pohybovaly od 0,27
do maximdlni méfitelné hodnoty 2,53. Vysoké hodnoty absorbce (1,5) byly
naméfeny u nékterych vzorki fepky olejky, rozrazilu a vesnovky.

Uvedenymi vysledky jsme prokazali diagnostické uplatnéni protildtek konju-
govanych anorganickou pyrofosfatasou. Pomoci ELISA jsme timto systémem
stanovili virus zdpadni Zloutenky fepy v pfirozené infikovanych rostlindch fepy
cukrové, fepky olejky a v né€kterych druzich dvou a viceletych pleveli.

Na ziklad¢ dosaZenych vysledkil stanoveni BWYV v pfirozené infikovanych
rostlindch i stanoveni dalSich rostlinngch viri(M izenin a etal, 1991) v puri-
fikovanych preparétech predpokladdme Sirokou moZnost vyuZiti systému ELISA
s protilatkami konjugovanymi anorganickou pyrofosfatasou v diagnéze rostlinnych
viri patficich do rizngch taxonomickych skupin. Jednodussi pfiprava enzymu ve
srovndni s dosud pouZivanymi, jeho vysokd stabilita, i stabilita pfipravenych
konjugdtii vytvéreji moZnost vyuZiti pro rutinni testovéni $lechtitelskych a jinych
rostlinnych materidli. Sir§imu vyuZiti anorganické pyrofosfatasy v diagnostice .
rostlinnych materidli zatim brani komer¢ni nedostupnost tohoto enzymu a
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obtiZzni komeréni dostupnost diagnostickych souprav na bazi anorganické pyro-
fosfatasy.

Podékovani

Za technickou spoluprici pfi providéni pokusii vyslovujeme podékovani pani Jitce Pivalové.
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J. Poldk, O. A. JevtuSenko (Research Institute for Crop Production,
Praha-Ruzyné; Czechoslovakia; Moscow State University, Moscow)

The detection of beet western yellows virus using antibodies
conjugated with inorganic pyrophosphatase in ELISA

The objective of our research was to verify diagnostic possibilities of ELISA
with antibodies conjugated with inorganic pyrophosphatase in naturally
infected plants. For conjugation immunoglobulins (IgG) of beet western
yellows virus (BWYV) were used. For the determination of BWYV by ELISA
plants of Sinapis alba L. and Physalis floridana Rydb., inoculated with the virus
by aphids were used. For the detection of BWYV using specific IgG conjugated
with inorganic pyrophosphatase samples of sugar beet leaves with various
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symptoms of yellowing were applied. Detection was carried out in autumn.
Samples originated from various regions of the CSFR. In spring we tested
samples of winter rape and some weeds with symptoms of violetting and
yellowing of bottom leaves for the presence of BWYV.

For BWYV determination specific IgG prepared in the laboratory of virology
at Prague-Ruzyné were used. IgG fractions were prepared by procedure descri-
bedbyPoldk and Kfistek (1988). IgG concentration was adjusted to
1 mg/ml using extinction coefficient after Brad ford (1976). IgG conju-
gation with inorganic pyrophosphatase was done by glutaraldehyde method
after Baykov et al (1988) in the laboratory of molecular virology at
Moscow.

In the immunoenzymatic test 0.01M Tris-HCI buffer pH 9.0 was used for
dilution of IgG BWYV and 0.01M Tris-HCl buffer pH 7.5 for washing of plates
and dilution of both, antigens and conjugates. Samples were diluted with
washing buffer in ratio 1 to 5 (w/v). Results of ELISA were evaluated using
photometer (Dynatech) at 630 nm. BWYV was determinated using ELISA with
inorganic pyrophosphatase. Optimal concentration of BWYV IgG was 1 g/ml
for coating of plates, optimal concentration of conjugated antibodies showed
activity 0.5 IU/ml of inorganic pyrophosphatase. With these antibodies reliable
and specific results have been obtained in BWYV determination in various
species of artificially and naturally infected plants. Absorbance values of
healthy plants and homogenizing buffer reached 0.01 up to 0.08. Absorbance
values of samples of diseased plants varied between 0.3 and 2.5.

BWYYV was determined in artificially infected plants Sinapis alba and Physa-
lis floridana and in naturally infected plants of sugar beet, winter rape, Cirsium
arvense, Veronica arvense, Veronica hederofolia, Senecio vulgaris and Carda-
ria draba. On the basis of results achieved in naturally infected plants we
presume a broad possibility for application of ELISA system with antibodies
conjugated by inorganic pyrophosphatase in the diagnosis of plant viruses of
various taxonomic groups.

A more simple procedure for the enzyme preparation compared with the
procedures up to this time, high stability of inorganic pyrophosphatase, as well
as stability of the prepared conjugates offers a possibility for the use of routine
tests of plant breeding material and other plant materials. A broad application
of inorganic pyrophosphatase in the detection of plant viruses is hitherto
hindered by commercial inaccessibility of this enzyme and by difficult
commercial accessibility of diagnostic kits based on inorganic pyrophosphatase.

beet western yellows virus; ELISA; inorganic pyrophosphatase; sugar beet;
winter rape; overwintering weeds
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Recenze

VIROLOGIE MOLECULAIRE

Molekuldrni virologie

M. Girard a L. Hirt ve spoluprici s G. Lebeurierem a J. Witzem
1989 Doin Edit. ISBN 2 - 7040-0585-0 Paris, 617 s. Cena 310 F

Knihav 11 kapitolach podiva vyéerpavajicim a pfitom vystizZnym zplsobem nejnovéjsi informa-
ce v oblasti molekularni virologie. V ivodu renomovany autorsky kolektiv z Pasteurova tstavu
v Pafizi a z Ustavu molekulrni biologie ve Strasburku definuji fenomen viru a jeho chemické
sloZeni, ribo- a deoxy-ribonukleové kyseliny viru, jejich strukturu, chemické zvlastnosti a jejich
lokalizaci. K této ¢asti je pfipojena pasiZ o proteinech viriond, kapsidé proteinu, vnitinich proteinech
a enzymatickych proteinech, spojenych s virovymi &sticemi.

Dalsi kapitola informuje o zpisobech purifikace virl,, vychdzi z vhodné volby hostitele pro
reprodukci viru a jeho ziskani z buné&énych extrakti. Jsou popsiny metody oddéleni virii odstfe-
dénim pfi rizné hodnoté g, denaturace virii teplotou a uZitim organickych rozpoustedel. Z dalSich
zpiisobii izolace viru jsou uvedeny metody jeho precipitace vysolenim, v izoelektrickych bodech a
polyethylenglykolem, filtrace gelem, chromatografii a ultracentrifugaci. Z fyzikilné-chemickych
metod je pozornost zamé&fena na elektronovou mikroskopii s rliznou pfipravou preparétd, véetné
jejich kontrastovéni, dile je popsidna metoda imunoelektronové mikroskopie (ISEM) a metoda
dovolujici vizulaci nukleovych kyselin. Z dalSich fyzikdlnich metod autofi uvadéji difrakci X-
paprsky, neutrony, difrakci optickou, elektroforézu zonélni, sloupcovou a v gelu, dile pak elektro-
fokuzaci a zonélni ultracentrifugaci.

Samostatna ¢ast pojednavi o principech a technice molekuldrni hybridizace rostlinnych a Zivo-
&isnych vird a bakteriofagi. Déle autofi knihy uvadéji techniku buné&&nych kultur, jejich kultivaci,
zpisoby pasdZovini viri v rostlindch, metodou lokélnich lézich a systémové infekce. Znaénou
pozornost vénovali antigeniim vird a jejich protilitkdm i jejich pfipravé, riznym zplisobim
sérologické reakce, precipitace v gelu, imunoelektorforézy, vazby komplementu, hemoaglutinaci,
pouziti znackovanych antigeni a protilatek izatopy a sérologické metodé neutralizace infek&nosti
viru.

Treti kapitola pojednava o stavbé a sloZeni viru, proteinii a kapsidy. Je zde také uvedena teorie
Caspara a Klugeho o konstrukci izometrickych kapsidd anékteré pfiklady organizace izometrickych
nukleoproteidii. Ve ¢&tvrté kapitole je uvedena klasifikace a nazvoslovi virtd, pdtad kapitola je
zaméfenana interakce mezi virem abuiikou a Sestd pak na adsorpci a penetraci viru. Autofi podrobné
analyzovali a zaujali kriticky postojk vyzkumu procesu lyzogenié atransformace nidorii se zfetelem
na profagy a proviry, uvadéji rizné viry, které se podileji na vyvolani rakoviny u lidi a Zivo&ichi.

Zivére¢ni kapitola je vénovina interakcim mezi virem aorganismem, popisu nékterych virovych
onemocnéni a poukazuje na redlnéamozZnosti obrany organismu pfed viry. Tato ¢4st obsahuje i
moZnosti pfenosu virl prostiednictvim zvifat, rostlin (semeny, pylem), hmyzimi a jinymi vektory.
Nechybi zde ani preventivni metody pro potlaéeni virové infekce.

Publikace reprezentuje soubor nejnovéjsich synteticky zpracovanych poznatki zobecné humanni
arostlinné molekularnivirologie a bude jisté vitanym pfispévkem pro vyzkumna pracovisté avysoké
skoly universitniho i technického sméru. Dav4 étendfiim uceleny moderni pohled na soucasny stav
experimentilné doloZenych poznatki v této védni discipliné.

Ing. Jiri Chod, CSc.
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UCINNOST FUNGICIDU NA SCLEROTINIA SCLEROTIORUM (LIB)
DE BARY A TRICHODERMA T7 IN VITRO

Bohumila VOZENILKOVA

Vysoki skola zemédélska, 370 05 Ceské Budéjovice

V laboratornich podminkéch byla v roce 1989 zjisfovéna citlivost hub Sclerotinia
sclerotiorum a Trichoderma T7 k fungicidim (Previcur N a Fundazol 50 WP)
metodou otrdvenych ploten. Tato metoda umozZiiuje sledovéni ristu mycelia a
vyvoj sklerocii v zdvislosti na koncentraci fungicidnich pfipravku. Testace fungi-
cidii vici pidnim patogeniim Sclerotinia sclerotiorum a Trichoderma T7
v podminkiéch in vitro vysla ve prospéch Fundazolu SO WP. Rovnéz se projevila
v&t3i agresivita houby Trichoderma T7 v porovnini s houbou Sclerotinia scle-
rotiorum, kterd se uplatnila rychlym ristem mycelia na Petriho miskich.

Sclerotinia sclerotiorum (Lib) de Bary; Trichoderma T7; propamocarb; benomyl; -
tcéinnost

Houba Sclerotinia sclerotiorum je kosmopolitnim druhem, vyskytuje se na
vech kontinentech a miiZe se objevit prakticky v kazdé zemi. Napada plané,
plevelné i kulturni rostliny nejriiznéj$ich Celedi. Nejvice postiZena je Celed
hvézdicovitych (Asteraceae), u které je touto chorobou ohroZeno 39 rodii a 62
druht (Purdy, 1979). U okurek tvoii houba na stoncich bledé vodnaté
skvrny, za vlhka pokryté hustym bilym myceliem, na kterém se formuji nejprve
bild a pozdéji Cernajici sklerocia. Pfi tomto stadiu choroba zpiisobuje vadnuti
rostlin (Briickner, 1961). Po kontaktu hostitele s parazitem dochizi
k vyvolini nekrotrofniho vztahu, a to bud’ pfimou penetraci intaktnim hosti-
telskym povrchem, pfirozenymi otvory, nebo poranénim. Penetrace a nasledna
degradace hostitelskych pletiv je podporovina Cinnosti extracelularnich enzy-
mi(Kidela,1989).

Antagonistické houby rodu Trichoderma se vyskytuji zejména v piidé€ jako
béZnad soudist piidni mikrofléry a pro praktické vyuZiti jsou vyznamné produkty
metabolismu téchto hub. Tyto metabolity plisobi nejicinnéji na houby. méné
na baktérie a aktinomycety. Nékteré produkty metabolismu piisobi stimula¢né
na rostliny, zvétSuji laitkovou vyménu a zvySuji vynosovy efekt (Sejke -
t o v,1982).

Na zikladé¢ uvedenych poznatki jsme si v nasSem sledovani vytkli za cil:

1. Zjistit citlivost hub Sclerotinia sclerotiorum a Trichoderma T7 k béZné
pouzivanym fungicidim Previcur N a Fundazol 50 WP u sklenikovych
okurek.
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2. MoZnost vyuziti kombinace fungicidii (Previcur N a Fundazol 50 WP) a hub
rodu Trichoderma vudi bilé hnilobé okurek (Sclerotinia sclerotiorum).

MATERIAL a METODY

Sklerocia houby Sclerotinia sclerotiorum, pochézejici z lokality ZD Vodiiany
(hostitelska rostlina - sklenikovd okurka, odrlida Sandra), jsme nejdfive dva
mé&sice kultivovali na pevné Zivné piid¢ - 2% bramboro-glukézovy agar (dile
BGA) v termostatu pfi teploté +20 °C, abychom si zajistili dostatek infek¢niho
materidlu. Rovn&Z houba Trichoderma T7 (piivod VSZ AF, katedra ochrany
rostlin v Praze) byla v ¢asovém pfedstihu izolovdna na BGA.

Pro posouzeni fungicidni G¢innosti piipravki Fundazol 50 WP (605 gna 11
propamocarbu) a Previcur N (benomyl-50) vii¢i houbdm Sclerotinia scle-
rotiorum a Trichoderma T7 v podminkich in vitro jsme zvolili metodu, kterou
vypracovaliZvara, Taborsky (1985). PouZitou laboratorni metodu
jsme upravili pro naSe podminky.

Vlastni fungicidni test probihal v plastikovych Petriho miskidch o priiméru
85 mm, do nichZ bylo sterilni pipetou odméfeno vzdy 1,5 ml piislu$ného
roztoku fungicidniho pfipravku. Pfipravky byly aplikoviany v koncentracich
0,5; 0,25; 0,125; 0,0625% v osmi opakovinich a jako kontrola byla pouZita
destilovand voda.

V kontrolnich variantich bylo pouZito stejné mnoZstvi destilované vody
(1,5 ml). Tyto aplikované terCiky byly zality 13,5 ml agarového Zivného
substritu (BGA) o teploté 45 °C. Na ztuhlou agarovou pilidu byla ve sterilnim
prostiedinao¢kovana houba Sclerotinia sclerotiorum (sklerocia) a Trichoderma
T7 (mycelium) a kultivovdna v termostatu pfi +20 °C. Kontrola agarovych
ploten byla zahédjena druhy den po inokulaci a denné se méfil radidlni riist
mycelia (v mm) a sledovalo se jakym zpfisobem jednotlivé pfipravky brzdi riist
a vivoj celé kultury. Uéinek fungicidd se hodnotil 5., 10. a 15. den od zahéjeni

.pokusu.

VYSLEDKY a DISKUSE

Z vysledkii dosaZenych ve fungicidnim testu vidime zfetelny G¢inek pouzitého
pfipravku Fundazol 50 WP v porovnéni s kontrolni variantou, kde mycelium
Sclerotinia sclerotiorum porostlo celou agarovou plotnu za 10 dni od doby inoku-
lace a houba Trichoderma T7 za Sest dni (obr. 1 a 2). Z naméfenych hodnot,
vyjadfenych graficky, miizeme vyvodit, Ze inhibice pouZitého fungicidu se zacala
projevovat od patého dne rustu mycelia. Nejzietelnéjsi u¢inek byl zaznamenan
u houby Sclerotinia sclerotiorum, kde riist mycelia (Fundazol SO WP ve v3ech
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¢tyfech koncentracich) byl potlacen jiZ paty den po inokulaci (obr. 1). Aplikaci
Benlate (4&. 1. benomyl) vii¢i Sclerotinia sclerotiorum se zabyval ve svych
pokusech rovnéZz velice GspéSn€ Fors ter (1981). RovnéZ u dalsiho sledo-
vaného patogena (TrichodermaT7) byl patrny inhibi¢ni tlak testovaného Funda-
zolu 50 WP, a to u koncentrace 0,5 a 0,25 %, paty den po inokulaci. V Petriho
miskach, kde byl aplikovdn Fundazol 50 WP, porostla houba Trichoderma T7
pouze 19 % plochy, Sclerotinia sclerotiorum 57,3 % plochy a tvorila se erné
vybarvena sklerocia.

Z daného pokusu je vidét i¢innost testovaného fungicidu Fundazol 50 WP
proti pidnim patogentim Sclerotinia sclerotiorum a Trichoderma T7. Ve viech
uvedenych grafech (obr. 1 a 2) se jednd o znadzornéni ristu a vyvoje mycelia
houby Sclerotinia sclerotiorum a Trichoderma T7 v jednotlivych opakovénich,
kde je uvedena primémd hodnota z kazdé varianty.

V pokusech in vitro se rovnéz uplatnila vétsi agresivita houby Trichoderma
T7v porovnani s houbou Sclerotinia sclerotiorum, a to rychlym ristem mycelia
na Petriho miskach (obr. 1 a 2). Reakce Trichoderma - patogen (Sclerotinia
sclerotiorum) na Zivnych pudich sledovala Prokinova (1986) a zazna-
menala vyraznou antagonistickou aktivitu mezi kmeny Trichoderma. Rovnéz
naSe sledovini uskute¢nénéd v letech 1987 az 1988 (Zviara et al., 1989)
potvrdila Gc¢innost bioagens Trichoderma T7 viéi houbé Sclerotinia scle-
rotiorum. Kombinace fungicidi (Fundazol 50 WP - d¢. 1. benomyl) a hub
Trichoderma (Trichoderma T7) by bylo mozné vyhledové pouZzit v ochrané
sklenikovych okurek vii¢i patogenni houbé Sclerotinia sclerotiorum.
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B. VoZenilkovd (University of Agriculture, Ceské Budéjovice, Czechoslovakia)

The fungicides inhibiting on Sclerotinia sclerotiorum (Lib) de Bary
and Trichoderma T7 in vitro

The effect of fungicides (Previcur N and Fundazol 50 WP) on fungi Scle-
rotinia sclerotiorum and Trichoderma T7 was tested in the laboratory using the
method of poisoned dishes. This method allows for the following of growth of
mycelium and the evolution of sclerotia which depend on the fungicide
concentration. The fungicide Fundazol 50 WP was more successful in the test
in laboratory conditions.

The results of the fungicide test reveal the very clear influence of the
preparation mixture Fundazol 50 WP-in comparison with the control test where
mycelium Sclerotinia sclerotiorum had grown on the whole agar plate within
ten days of inoculation and the fungus Trichoderma T7 within six days (Figs. 1
and 2). The measured values in the graph show that the fungicide used stops the
mycelium growth by the fifth day. The most remarkable effect was that of the
fungus Sclerotinia sclerotiorum where the growth of mycelium (Fundazol 50
WP) was reduced in all four concentrations as early as the fifth day after
inoculation (Fig. 1). We also observed the growth-inhibiting effect of the
fungicide Fundazol 50 WP on the pathogen Trichoderma T7 , unmistakable at
concentrations of 0.5 - 0.25 % by the fifth day after inoculation. In the Petri
dishes where Fundazol 50 WP was used the fungus Trichoderma T7 grew only
on 19.1 % of the surface, the fungus Sclerotinia sclerotiorum 4.26 % and the
sclerotia didn’t grow at all. In the Petri dishes where Previcur N was used the
fungus Trichoderma T7 grew on 95.5 % of the surface and Sclerotinia scle-
rotiorum on 57.3 %, and the sclerotia formed in black color. From this expe-
riment we can see they Growth-inhibiting effects of the tested fungicide
Fundazol 50 WP on soil pathogens Sclerotinia sclerotiorum and Trichoderma
T7. The experiment shows also the high agressivity of fungus Trichoderma T7
in comparison with the fungus Sclerotinia sclerotiorum which was revealed in
the rapid growth of mycelia in the Petri-dishes.

Sclerotinia sclerotiorum (Lib) de Bary; Trichoderma T7; propamocarbe; beno-
myle; inhibition
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VYSKYT VIRUSU ZLTEJ NEKROTICKE]J ZILKOVITOSTI REPY
NA SLOVENSKU

Valéria SUBIKOVA, Vit BOJNANSKY, Helena BAUMGARTNEROVA

Ustav experimentdlnej fytopatoldgie a entomoldgie SAV, 900 28 Ivanka pri Dunaji

V roku 1990 sme v deviatich oblastiach pestovania cukrovej repy na Slovensku
dokadzali vyskyt virusu Zltej nekrotickej Zilkovitosti repy (beet necrotic yellow vein
virus - BNYVV). Virus sposoboval na bulvich repy typické priznaky rizoménie
a bol identifikovany na zdklade reakcie hostitelskych rastlin, elektrénovej
mikroskopie a sérologie.

rizomania repy; virus nekrotickej Zilkovitosti repy

Ochorenie bolo po prvy krét opisané v Taliansku (Ca n o v a, 1966). Prvy
opis pévodcu tohto ochorenia - virus nekrotickej Zilkovitosti repy publikovali
v Japonsku (T am ada etal., 1971). Odvtedy toto ochorenie i jeho pévodca
boli postupne opisované v mnohych d’alSich Stitoch sveta (T am a d a, 1975;
Putz,1977;Duffus etal., 1984).

U nds prvy dokaz o vyskyte virusu Zltej nekrotickej Zilkovitosti repy publi-
kovalivroku 1983 Novadk aLanzovié (1983). Prvy opis tejto choroby
u nés v3ak podla uvedenych autorov mozno datovat od roku 1977. Sporadicky
vyskyt ochorenia opisali Novik a Rimsa (1985), neskér Chod so
spolupracovnikmi (C h o d etal., 1986). Rozsiahly prieskum tohto ochorenia,
ako i vektora virusu, huby Polymyxa betae Keskin v pestovatel'skych oblastiach
repy v Cechéch a na Morave, robili Ry$dnek a Rimsa (1989). Séro-
logicky, metédou ELISA sa im nepodarilo dokédzaf tento virus v Ziadnej z viac
ako 120 testovanych vzoriek repy, i ked’ huba P. betae sa v nich vyskytovala vo
viac ako v 60 %. V sivislosti s hojnym vyskytom tejto huby v pédach nasich
reparskych oblasti sa v3ak autori domnievaji, Ze vyskyt rizomanie u nds
nemozno vylacit.

Na Slovensku sa dosial' s tymto ochorenim experimentdlne nepracovalo,
napriek tomu, Ze sa jednd o velmi vyznamné ochorenie. Tieto skuto¢nosti, ako
i vyS$Sie uvedené udaje nds viedli k terénnemu prieskumu na mozZny vyskyt
rizomdnie v oblasti juhozdpadného Slovenska na jesen 1990.
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MATERIAL a METODY

Z polnych porastov alebo sklddok cukrovej repy sa odobralo 23 vzoriek
(minimdlne pafz kaZdej) s typickymialebo podozrivymi priznakmi ,,bradatosti"
koreniov (obr. 1).

1. Typické priznaky rizomd4nie na bufvéich
repy - Typical symptoms of abnormal root
development (rhizomania) in beet

Biologické testovanie sa robilo na nasledovnych indikdtoroch: Beta vulgaris
convar. -vulgaris provar. altissima cv. Imona, Chenopodium quinoa,
Ch. amaranticolor, Gomphrena globosa a Spinacia oleracea.

Na inokuléciu testovacich rastlin sa pouZil ¢iasto¢ne purifikovany koncentrét
virusu ziskany z korienkov a spodnej ¢asti koreiia repy, v niekol’kych pripadoch
i z listov repy. Koncetrovanie virusu sme robili modifikovanym postupom,
ktory opisal P u-t z (1977). Infikované tkanivo sme homogenizovali v 0,02M
Tris-HCI (pH 8,0) alebo v 0,1M fosfitovom pufri (pH 7,0) obsahujicim 1%
2-merkaptoetanol v pomere 1:2. Po filtricii homogenédtu a nizkootickovej
centrifugacii (10 mindt pri 10 000 g) sme virus precipitovali zo supernatantu
5% polyetylénglykolom (m. h. 6000) a 0,2M NaCl. VyzriZany virus sme
sedimentovali nizkootdckovou centrifugiciou (30 mindt pri 10 000 g),
resuspendovali v 0,1M fosfatovom pufri (pH 7,0) a d’alej purifikovali opako-
vanou precipitédciou s polyetylénglykolom, alebo diferencidlnou centrifugaciou.
Ultracentrifugdcia sa robila jednu hodinu pri 106 500 g.

Sérologické vysetrenia sme robili kvapkovym precipitatnym testom. Anti-
sérum k BNYVV ndm poskytol Dr. Putz (INRA, Station de pathologie végétale,
Colmar, Franciizsko). Reakcia sa od¢itala po 30minitovej inkubdcii.
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Elektrénovou mikroskopiou sme vySetrovali preparaty ¢iasto¢ne koncentro-
vaného virusu z korefov i listov repy ako i extrakty z listov testovacich rastlin,
na ktoré bol virus preneseny mechanickou inokuldciou. Suspenzia sa nanasala
na elektrénmikroskopické sietky a negativne kontrastovala 2% vodnym rozto-
kom uranyl acetitu. Preparity sme pozorovali a fotografovali vacSinou pri
zviacSeni 40 000x na elektrénovom mikroskope Tesla BS 500.

VYSLEDKY a DISKUSIA

Z 23 testovanych vzoriek sme ziskali pozitivne vysledky (minimalne na dvoch
indikatoroch) z porastov RD alebo SM, pripadne zo sklidok (bez presnejsicho
urenia povodu) lokalizovanych v tychto oblastiach: Novy Zivot, Orechovi
Pétoni, Dolny Bar, Hrobotiovo, Jurova (okr. Dunajskd Streda), Abrahdm (okr.
Galanta), Cifer (okr. Trnava), Martovce (okr. Komarno), Zeliezovce (okr.
Levice). Negativne vysledky (Ziadne priznaky na indikdtoroch, alebo nevyrazné
priznaky na jednom indikétore) sme ziskali zo vzoriek pochddzajicich z obvodu
obci Velky Grob (okr. Bratislava-vidiek), Chtelnica, Budmerice, MalZenice,
Trebatice, Trnava, Bolerdz (okr. Trnava), Zbehy, Slide¢kovce (okr. Nitra),
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@ vyskyty potvrdené testovanim - localities where rhizomania disease was proved
O negativne vysledky testovania - localities where negative results were obtained
A cukrovary- sugar-mills

2. Vyskyt rizomaénie repy na juhozdpadnom Slovensku v roku 1990 - Occurrence of sugar beet
rhizomania disease in south-west Slovakia in 1990
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3. Priznaky infenkcienalistoch repy cv.Imona 4. Priznaky infekcie na listoch Chenopodium
- Systematically infected Beta vulgaris cv. quinoa - Local lesions in inoculated leaves of
Imona leaves Chenopodium quinoa

5. Lokalne 1ézie na liste Gomphrena globosa - Local lesions in inoculated
leaf of Gomphrena globosa

6. Castice virusu Zltej nekrotickej Zilkovitosti repy negativne kontrasto-
vané 2% uranyl acetdtom. Mierka = 100 nm - BNYVV particles negatively
stained with 2% uranylacctate. Bar = 100 nm ’

Tekovské LuZany, Plavé Vozokany (okr. Levice) a Trenc¢ianske Bohuslavice
(okr. Trencin). Vysledky sii znazornené na obr. 2.
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Virus Zltej nekrotickej Zilkovitosti repy indukoval nasledovné priznaky na
testovacich rastlinich: systémova infekcia u repy cv. Imona (obr. 3) a u Spenatu,
lokélne I€zie na listoch chenopodii (obr. 4) a gomfréne (obr. 5). Tieto pozitivne
reakcie u deviatich vzoriek (z 23) sme potvrdili tieZ sérologicky - pozitivnou
sérologickou reakciou s antisérom proti BNYVV, ako i elektrénovou mikrosko-
piou (pritomnost ty&inkovit§ch astic virusu $tyroch predominantnych df%ok -
obr. 6). .

Urobeny prieskum, odobranie a testovanie vzoriek s prejavmi rizomanie
(,,bradatost™ buliev) pri zbere a zvoze tirody cukrovej repy, ako aj pokles trod
a cukornatosti v celej oblasti juhozdpadného Slovenska, nepochybne poukazuji
na zamorenost tejto oblasti virusovou chorobou naz§vanou rizoméania. K zamo-
reniu tejto oblasti doSlo zrejme uZ v osemdesiatych rokoch pravdepodobne
veternou eréziou, prenosom pddy vetrami zo zamoreného Gzemia v Rakisku a
Mad’arsku, kde st vyskyty tejto choroby znidme uz od zaciatku osemdesiatych
rokov(Krexner,1981;Virdg, 1982).

Prevedeny vyskum nevymedzuje zamorenost izemia. Potencidlnost vyskytu
i v dalSich castiach Slovenska je velkd a ochorenie méZe v budiicich rokoch
sposobit (v zdvislosti od poveternostnych podmienok) ekonomicky v§znamné
$kody. Preto je treba v&as zabezpedif ochranu a ¢im skor$ie vyuZivanie tole-
rantnych odrdd.

Pod’akovanie

~

Autori dakuji Dr.Put zo vi zaliskavé poskytnutie antiséra k BNYVV.
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Doslo diia 6. 6. 1991

V. Subikovd, V. Bojriansky, H. Baumgartnerovd
(Institute of Experimental Phytopathology and Entomology,
Slovak Academy of Sciences, Ivanka p_ri Dunaji, Czechoslovakia)

Occurrence of beet necrotic yellow vein virus in Slovakia

Rhizomania, one of the most serious diseases of sugar beet is caused by beet
necrotic yellow vein virus (BNYVV) whose vector is a soilborne fungus
Polymyxa betae Keskin. The disease was described in many European and
overseas countries. The occurrence of this disease mainly in Austria and
Hungary, in our neighbouring countries, represented a great potential danger for
sugar beet production areas in Slovakia. For this reason a number of sugar beet
plants suspicious of the said disease from 23 localities (at least five plants from
each) of the south-west part of Slovakia were tested during autumn 1990. The
identification of beet necrotic yellow vein virus was based on the reactions of
herbaceous test plants, on the electron microscopy and serology as well.

In host range studies Beta vulgaris convar. vulgaris provar. altissima cv.
Imona, Spinacia oleracea, Chenopodium quinoa, Ch. amaranticolor and
Gomphrena globosa were used. From leaves or roots (mostly with typical
bearding symptoms - Fig. 1) concentrated extracts induced typical symptoms
on diagnostic plants species. Systemic symptoms of infectivity on beet and
spinach leaves and local lesions in inoculated leaves of Gomphrena and Cheno-
podium (Figs. 3 to 5) were observed.

Electron microscopy in negatively stained (using 2% aqueous uranyl acetate)
dip preparations from infected test plant’s leaves sap or concentrated root
extracts revealed the presence of rod-shaped particles of four predominant
lengths (Fig. 6).

In drop precipitin tests the virus reacted to antiserum prepared against the
French isolate of beet necrotic yellow vein virus, kindly supplied by Dr. C. Putz.
Reactions have also been obtained in agar-gel diffusion tests.
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These results provide experimental evidence that beet necrotic yellow vein
virus associated with rhizomania disease in sugar beet is spread at least in the
south-west part of Slovakia in 9 from 23 localities tested.

The results carried out so far, however, does not exclude the possible infesta-
tion of this territory. The potentiality of incidence and detrimental effect of this
disease is obvious and dangerous, and may in the coming years cause (dependent
on climatic conditions) economically serious damages in sugar industry. In
Bohemia the disease appeared only occasionally and the damage being insigni-
ficant Novdk, Lanzovd, 1983; Novik, Rimsa, 1985;
Chod etal,1986;Ry84dnek, Rimsa,1989). Thiscan be explained
partly due to less favourable climatic conditions for Polymyxa betae - vector of
the disease (lower summer temperatures compared with Slovakia), partly due
to the fact that this area is greatly limited by massive mountainous lands
extending from Germany and Austria, which may hold up soil blowing with
infected spores of the Polyxyma betae fungus.

The results obtained are an important stimulus to provide an early and
effective control against a further extension of this dangerous disease, notably
by using tolerant sugar beet cultivars in the possible soonest time.

rhizomania disease; beet necrotic yellow vein virus

ZIVOTNI JUBILEA

ZIVOTNE JUBILEUM ING. VIERKY MOKRE], CSc.

18. janudra 1992 oslavila svoje gul'até Zivotné jubileum Ing. VierkaM o k r 4 ,CSc., vediica

vedeckd pracovnicka Vyzkumného tstavu okrasného zahradnictvi v Priihoniciach. Uvedo-
mujic si tito skutoénost, pokladdm si za svoju povinnost, ako jeden z najstarSich Zijdcich
pracovnikov rastlinolekdrstva, napisat par slov pre na§ ¢asopis, v ktorom by som v mene celej
rastlinolekdrskej obcee, i vo svojom mene, pozdravil nadu vzicnu a milid kolegyfiu.
Stredoskolské vzdelanie ziskala na jednom z praZskych gymnazii v roku 1951. Hodnost
pol'nohospoddrskeho inZeniera s vyznamenanim ziskala v roku 1955 na Vysoké Skole zemé-
délské v Prahe, a to v $pecializdcii pre ochranu rastlin. S vynikajicim odpori¢anim od prof.
J. Smoldka nastipila do Vyzkumného tstavu okrasného zahradnictvi v Priihoniciach. V roku
1957 ziskala moZnosf externej apiratiry na byvalom Biologickom istave CSAV. Specia-
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lizdcia na vysokej Skole a tispeSnd praca v rdmci aSpiratiry znamenala pre fiu dobry odraz do
Zivota. Kandiddtsku dizerta¢ni prdcu v oblasti biologickych vied ,,Prispévék k identifikaci
viréz primuli" obhdjila v roku 1961.

Po antraknéze hrachu (to bola jej diplomovd prica) a vir6zami prvosienok sa na tstave
v Prithoniciach venovala hlavne virusovym chorobdm pomerne Sirokej palety okrasnych
rastlin (tulipinov, chryzantém, meéikov, klin¢ekov, hyacintov, narcisov, orchidej, frizif, Ialiji,
muskdtov, gerberi, georgin, hortenzi, limoniek, viacerych druhov okrasnych drevin). Cast
svojej prace venovala i vyskumu viroidnych choréb, najma pri chryzantémach, klincekov a
muskdtoch. Len z tejto oblasti uvddza Bibliografia prdc ¢eskoslovenskych rastlinnych viro-
I6gov 1921 - 1970 a 1971 - 1988 celkom 122 pric vedeckého a vedeckopopularizacného
charakteru, z ktorych je 16 publikovanych v niektorom zo svetovych jazykov a 8 vyslo
\% poprednych zahraménych vedeckych &sopnsoch a zbornikoch. Nemdm prehlad o mnoZstve
pracz mykoldgie, je ich urcite podstatnc menej, ale vyznamne dopliiuji pracovitosta osobnost
nasej jubilantky. Mensie ¢i vicSie kapitoly v kolektivnych kniZnych publikdcidch o okrasnych
rastlindch a encyklopédiach, prdce v r6znych komisidch Akadémie zemédélskych véd CSSR
a CSFR (komisia ochrany rostlin, zahradnicka komisia, odbor rostlinné vyroby), Ministerstva
zemédélstvi a vyZivy (komisia pre koordindciu vyzkumu a vyroby antisér), ale i v komisidch
medzinarodnych organizicii (Clenka pracovnej skupiny pre virusové choroby okrasnych
rastlin Medzindrodnej vedeckej zdhradnickej spolocnosti - ISHS, ¢lenka panelu pre certi-
fikdciu okrasnych rastlin na patogény Eurdpskej organizdcii ochrany rastlin - EPPO). Aktivnu
¢innost v zahrani¢nych organizicidch charakterizuje usporiadanie 5. sympézia ISHS o viru-
sovych chorobdch okrasnych rastlin v Prahe (1980) a pnpravované 8. sympdzium ISHS zase
v Prahe (24. - 28. 8. 1992). Cinnosta dobrii reprezenticiu &. vedy v oblasti virusovych choréb
rastlin jej umoZiiuji dobré znalosti svetovych jazykov (anglicky, francizsky, nemecky, rusky
aktivne a holandsky pasivne) a Siroké kontakty so zahrani¢nymi vedeckymi pracovnikmi.

Treba uviest, Ze v naSom §tdte niet trocha vyznamnejsej akcie v jej pracovnom odbore, na
ktorej by Ing. Mo krd nepnspela svojim referdtom, instruktdZou, posterom, nabrala tcast
v diskusidch. Oceniftreba aj jej spolupracu s pracovnikmi tstavov CSAV, SAV, CSAZ, MZV
a vysokych 8kél, ¢o sa odrdZa pri uvddzani spoluautorov pri v:acerych vedeckych pracach
i styk so Sirokou zihradnickou praxoua to nielen v Cechach, ale aj na Slovensku. Jc_| pracovny
zdber je Siroky a pri svojej prdci vyuZiva i tie najmodernejSie a najniro¢nejSie pracovné
metdody.

Pozdravujem Vierku Mokrii pri jej Zivotnom jubileu a je mi I'ito a fazko u srdca, Ze vedenie
tustavu jej aZ v poslednych diloch priznalo hodnost vediiceho vedeckého pracovnika, Ze
nepodporovalo, resp. neviedlo jej skromni povahu k napisaniu a k obhajobe doktorske;j
dizerticie. To sa malo uskuto¢nit uZ pred patnastimi, desiatimi rokmi. To je jedna z naSich
zlych vlastnosti - Ze nevieme ohodnotit' a cenif si vykonanej price, Ze nevieme poskytnit
mozZnosti rozvoja a plného uplatnenia tvorej osobnosti. Muselo ddjst k politickému zlomu,
aby sa Cosi pohlo, bohuZial je to uZ v case ked’ Vierka Mokra je uZ od 1. 1. 1992 na déchodku,
ale bude d’alej pokracovat na skratenom tvazku.

Jej zdravotny stav a pracovny eldn neutrpel vekom a ja jej prajem vel'a dobrého zdravia
a pohody, aby i v dalSich rokoch nachddzala v tvorcej prdci naplnenie svojho Zivota,
spokojnostz dobre vykonanej price a mohla si uzithodne radosti v kruhu svojej rodiny i medzi
pracovnikmi ustavu, ktorému bola vernd po cely svoj Zivot.

Doc. Ing. Vit Bojiansky, DrSc.

122



Ochr. Rostl., 28, 1992 (2) : 123-133

OBALOVAC BROSKYNOVY (CYDIA MOLESTA BUSCK) - LETOVA
AKTIVITA, TEPLOTNE - FENOLOGICKY MODEL VYVOJA

Jozef MOLNAR

Semex, §.p., Slachtitel'sko vyskumnd stanica, 922 08 Veselé pri Piestanoch

Prica zhriia vysledky 9-roéného monitorovania letovej dynamiky obafovaca
broskyfiového (Cydia molesta) z oblasti juhozdpadného Slovenska. Uk4zalo sa, Ze
Skodca m4 tri Gplné genericie do roka s kulminéciou letu prvej generécie od 120
do 150 d°, druhej genericie od 500-600, tretej generacie pri hodnote SET 950 d°.
V rokoch s nadpriemernymi teplotami v jili a v auguste sa vyvija netpln4 stvrta
genericia. Motyle lietaji vo vedernych hodinich pri zdpade slnka. Bol vypra-
covany jednoduchy teplotne-fenologicky model vyvoja.

Cydia molesta Busck; letova aktivita teplotne-fenologicky model vyvoja

Podmienkou uplatnenia prognostickych metéd v ochrane proti Skodcom
z radu Lepidoptera je poznanie ich letovej a populacnej dynamiky. K tomu je
potrebné vyuZitie spolahlivych biologickych tidajov. Z klimatickych Cinitefov
vyvoj §kodcu najviac ovplyviiuje teplota, a to jej hodnoty nad dolnym a hornym
prahom vyvoja, tzv. efektivne teploty. Nadim cielom bolo $tudovaf vzfah
teploty vzduchu (SET) k vyvoju kritickych fenologickych $tidii (zaciatok
vyletu, maximalny vrchol motylov) obalovaca broskyfiového (Cydia molestea
Busck).

Viacro¢nym sledovanim letovej dynamiky s vyuZzitim biologického moni-
torovania na baze syntetickych sexudlnych feroménov sme sa usilovali o ziska-
nie niektorych novych poznatkov bionémie, vypracovat jednoduchy
teplotne-fenologicky model vyvoja tohoto $kodcu. Model by poslizil ako
podklad pre riadenie chemickej ochrany s vyuZitim signalizdcie terminu oSetre-
nia. Pri $tidiu uvedenej problematiky sme vychddzali z pocetnej literatiry,
z ktorej citujeme iba najdoleZitejSiu: Croft et al. (1980), Dickler
(1982),Frilli (1974),Jacob (1974),Hrdy etal. (1979),Molnér
(1984), Ralston (1978), Reichart, Bodor (1972),
Rothshild, Minks (1974),Szird ki (1979).

MATERIAL a METODY
Sledovanie letovej aktivity a popula¢nej dynamiky obalovaca broskyitiového

(Cydia molesta Busck) sme robili vo v§sadbach v SVS Vesel€ pri Piestanoch,
sad v Boroviciach, v rokoch 1982 aZ 1990. Lokalita sa nachddza v nadmorskej
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vyske 165 m s priemernou roénou teplotou 9,05 °Ca zrazkami 625 mm. Vysadba
broskyli ma spon 6x4 m. V priebehu vegeticie sa vykondva intenzivna
chemicka ochrana proti hubovym chorobdm a listovym vo3kdm.

Sledovanie letovej aktivity sme robili pomocou feroménovych lapékov.
Odparniky s G¢innou litkou pre ldkanie samcov obalovala broskyfiového sme
pouzivali od firmy Zoecon (USA), oznacenej kédami OFM. Paralelne sme
Cyuinh odparniky syntetizované na Ustave organickej chémie a biochémie

AV v Prahe, oznacené kédami CMO. V ostatnych rokoch feroménové
odparniky vyrébané v ZD AK SluSovice. V priebehu sledovania sme pouZivali
niekolko druhov od réznych firem (Zoecom, Stuttgart, Chemika Bratislava).
Dnové a lepové vloZky sme natierali nevysychavym lepom Bird Tanglefoot
a tieZ vyrobok firmy Chemika Chemflor I.

V homogénnych vysadbich broskyii sme lapdky umiestiiovali po diagonéle
do koruny stromov asi dva tyZdne pred predpokladanym vyletom motyfov.
Kontrolu tlovkov do zistenia prvého vyskytu sme robili denne, potom trikrat
tyZdenne. Odpamiky, ako i lepové vloZky sme vymienali po Styroch aZ Siestich
tyZdiioch. Pre mald $pecifi¢nost feroménovych odparnikov, ktoré likaji i
obalovace slivkového (Cydia funebrana), za i¢elom oddelenia oboch druhov
sme v§etky tlovky mikroskopicky determinovali podl'a metédy, ktori uverejnili
Hrdy etal (1979).

Pocty dlovkov cieleného druhu ako i primesi sme zaznamenévali v proto-
koloch. Popri tom sme zaznamenavali i ddtumy expozicie, vimeny odparnikov,
lepovych vloZiek a ditumy chemickych oSetreni. Pre dosiahnutie potrebnej
porovnatelnosti, sme absolutné hodnoty tilovkov vyjadrili v procentoch.

Vzfah medzi dynamikou kvantitativneho vyvoja obalovada broskytiového
a teplotou vzduchu, resp. sictom efektivnych teplt (SET) sme vyjadrovali
graficky pre kazd generéciu zvI43t. Udaje o hodinovych teplotich sme ziskali
z HMU - stanica Jaslovské Bohunice, vzdialenej 6 aZ 7 km od vysadieb.
Sumadciou hodinovych teplét nad 10 C sme dostali sty hodinovych teplét,
ktoré vydelenim 24 sme ziskali tzv. denné stupne [d°].

Ziskané udaje z rokov 1983 aZ 1990 sme spracovali metodou aproximécie
najmen3ich Stvorcov pomocou ortogondlnych polynomov (Ralston,
1978).

VYSLEDKY

Prezimovanie a vylet prvych motyPov obalovaca broskynového

Obalova¢ broskyrniovy prezimuje v poslednych larvilnych instaroch na
strome, na burinach alebo v péde. Na strome vyuZiva nerovnosti kory, zihyby
a pahyle. V marci aZ v aprili sa kukli a v druhej polovici aprila aZ zac¢iatkom
mdja vylietaji prvé motyle (tab. I).
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I. Priebeh letu motylov prvej genericie obalovaca broskytiového v Borovciach - The course of the
flight of the first generation of Oriental peach moths at Borovce

z:‘:, Fenologické étidium? | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990
Zatiatok |ddtum® 274 | 274. | 125 | 254. | 15. | 35. | 144 | 204.
vylet’ | go 90 | 52 | 9a | 78 | ss | 75| 80 | 70

1. |kulmidcia |détum 16.5. | 105. | 23.5. | 75. | 185. | 16.5. | 10.5. | 10.5.
letu’ | go 191 | 103 | 175 | 174 | 112 | 152 | 139 | 138
ukondeie |ddtum 66. | 256. | 146. | 29.5. | 246. | 156. | 126. | 156
let’ | g 368 | 346 | 325 | 330 | 318 | 345 | 346 | 340
zatiatok |ddtum 306. | 127. | 17. | 166. | 37. | 1.7. | 226. | 25s.
viletu |g4o 539 | 456 | 402 | 425 | 417 | 461 | 406 | 421

2. |kulmidcia [ddtum | 19.7. | 27.6. | 278. | 18.7. | 236. | 13.7. | 127. | 7.7. | 9.7.
letu | go 629 | 519 | 832 | 550 | so1 | s15 | 573 | 573 | 554
ukondeie |détum 217. | 209. | 88. | 217. | 38. | 297 | 287. | 25.7.
letu | go 787 | 982 | 742 | 732 | 725 | 748 | 764 | 692

Holds for Table I and III:
'generation; 2phenological phase; 3begining of flight; “culmination of flight; Stermination of flight;
date

Variabilita vyletu prvych motylov byva velka, nielen v kalendimych datu-
moch, ale i v hodnotich sumy efektivnych teplét (50 az 90 d°). Velmi nizke
pocty dlovkov (osem jedincov za vegetaciu) sme si vysvetlovali decimujicim
t¢inkom silnych mrazov v zime 1981 aZ 1982, kedy v januéari 1982 poklesli
teploty azna -24°C. .

Overenie odolnosti prezimujicich lariev obalovaca broskyfiového ndm
poskytla zima v rokoch 1984 aZ 1985 a 1986 aZ 1987. Za kritérium vplyvu
silnych mrazov na prezimujice larvy bola poetnost iilovkov na lapikoch
prezimujicej generdcie. V prdci ju nazgvame relativna populaénd hustota
(RHP), vyjadruje priemerny pocet ilovkov za prisludni generaciu alebo vege-
taciu. Intenzitu mrazov sme vyjadrovali po¢tom dni v danom rozpati (tab. II).

Relativna populacnd hustota prvych genericii po silnych mrazoch 1984 az
1985 bola na trovni roku 1989, ktorej vegeticii predchddzala velmi mierna
zima. Hoci v zime v roku 1987 poklesli teploty v sledovanych vysadbéch az na
-31 °C (11.°1. 1987), RHP neklesla. I ked’ vyli¢ime vplyvy ostatnych abio-
tickych a biotickych &initelov na prezimujice larvy, moZno usudzovaf na
vysoki odolnost prezimujicich lariev vo&i nizkym teplotim pocas vegetacného
pokoja. ‘
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II. Vplyv mrazov v zimnych mesiacoch na relativnu populaéni hustotu prvej generécie obalovaca
broskyriového - The effect of frosts on the relative population density of the first generation of
Oriental peach moth in winter months

m::;‘\‘,fi['fq 198:";'985 1985 . p. h. 198:_‘ ;'987 1987r. p. h 198:_';?89 1989 1. p. h.
-10az -15 17 23 3
-16 a2 -20 20 103 11 32 0 30
21a2:25 0

26 a mén&? 0 2 0

p- d. = pocet dni - number of'days
r. p. h. = relativna populacnd hustota - relative population density
Yrost intensity in the range; Zand low

Prva generacia obaPovaca broskynového

Vylet prvych motylov nastiva pri SET od 50 aZ 90 d° (tab. I). Nepozorovali
sme koreldciu medzi hodnotami SET pri tzv. skorych rokoch (1983, 1986,
1989), alebo v "neskorych" rokoch. Tieto terminy si definované ditumom,
kedy SET kumulované od 1. janudra dosiahne hodnotu 100 d° (tab. II).

Hoci let samcov prebiehal v niekol’kych vinach, vo vac§ine rokov kulminoval
pri prvej vyraznej vine pribliZzne v polovici maja pri hodnotich SET asi 150 d°,
v rozsahu 103 az 190 d°. Je zaujimavé, Ze v rokoch s chladnym pocasim
v jarngch mesiacoch 1984 let kulminoval uZ pri 103 d°. K ukonceniu letu
motylov prvej generacie dochddza v poslednej dekdde mdja aZ v polovici jiina
pri 350 d° (318 az 383 d°). Obdobie letu trvd priememe 47 dni (35 aZ 59 dni).

Vymedzenie priebehu letu jednotlivych generacii sme robili podl'a letovej krivky.
Pokles krivky a jej nésledny vzostup znamenal ukoncenie predchddzajicej a
zaCiatok néasledujiicej generdcie, za predpokladu naplnenia hodnoty teplotnej
konS3tanty pre celkovy vyvoj obalovaca broskyiiového.

Druha generacia obaPovaca broskyriového

Zaciatok letu motylov druhej generédcie sa deje v druhej polovici jina az
zaciatkom jiila pri SET 400 az 450 d° (tab. I). Uskutoéiiuje sa obycajne v jednej
vine s kulminéciou pri SET 5002z 570 d°. V rokoch s chladnym pocasim (1984)
let motylov kulminoval aZ 28. augusta pri SET 832 d°.

Ukoncenie letu nastiva koncom jila aZ zafiatkom augusta pri pomerne
vyrovnanych hodnotich SET 750 d°. V spominanom chladnom roku 1984
motyle druhej generécie ukondili letaZ v druhej dekdde septembra (982 d°). Ak
vylid¢ime anoméliu z roku 1984, let motylov druhej generacie trval 37 dni.
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U obalovaca broskyiiového sa let motyfov druhej a tretej genericie ¢asove
prelina, ¢o sa prejavuje vyskytom roznych vyvojovych Stidii. Generacna
prislu$nost motylov sa v prirodnych podmienkach neda determinovat.

Tretia generacia obalovaca broskyrniového

Let motylov tretej generacie probieha pri malom rozpiti SET 750 az 800 d°
(tab. III). V chladnom roku 1984 aZ pri hodnote SET 992 d°. Vel'mi zaujimava
a z praktického hladiska vyznamné je skutonost, Ze motyle tretej genericie
obalovaca broskyiiového kulminuji svoj let pri 950 d°, v druhej dekdde augusta.
Let konéi v druhej dekidde septembra (SET 1150 aZ 1200 d°), hoci ojedinelé
motyle nalietaji na feroménové lapéky i v oktébri.

I11. Priebeh letu motylov tretej a netplnej Stvrtej genericie obalovaéa broskynového v Borovciach
- The course of the flight of the third and incomplete fourth generation of Oriental peach moths at
Borovece

Fenologické $tadium' 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990

dat 7.1 249.| 158. | 10.8. | 1.8. | 31.7. | 27.7.

Zadiatok vyletu A 23 2
d° 826 | 992 | 814 | 786 | 758 | 778 791 711
ddtum 11.8. | 4.10. | 26.8. | 11.8. | 49. | 15.8. | 18.8. | 18.8.

Kulmingcia letu d° 997 | 1023 | 917 | 961 953 | 935 | 966 | 961
ddtum 22.9. 3.10. 25.9
d° 1368 1226 1183
datum 29.8. | 1.11. | 21.10.| 25.9. | 28.9. | 16.9. | 27.9. | 11.9.

Ukondenie let d° 1193 | 1069 | 1148 | 1229 | 1130 | 1146 | 1244 | 1146
ddtum 10.10. 19.10. 30.10.
d° 1428 1284 1257

Neiplna stvrta generacia obaPovaca broskynového

Obalovad broskyiiovy je u nids pomerne novym S$kodcom. Jeho prvy
hromadny vyskyt je zndmy z roku 1976 (Hrd§y, Krampol, 1977).
Pocet generdcii nie je u neho dedi¢ne ustileny. V rokoch s nadpriemernymi
teplotami v jili aZ v auguste méZe sa vyvinif nedplna $tvrtd generécia (tab. IV).
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IV. Vplyv teploty (v SET v d°) navyskyt tretej a Stvrtej netplnej genercie obalovaca broskynového
- The effect of temperature (in SET in d°) on the occurrence of the third and fourth incomplete
generation of Oriental peach moth

S Tretia generacia® Neiiplna 3tvrti genericia’
1984 1985 1986 1983 1988 1990
Jul 214 254 257 354 305 280
August 254 255 272 299 284 327
September 133 128 132 171 144 99

'month; %3th generation; 34th incomplete generation

Vysoké teploty v jili a v auguste v rokoch v§skytu neiiplnej $tvrtej generécie
obalovaca broskyfiového (1983, 1988, 1990) tomu nasvedCuji. Teploty
v septembri uZ nemali vplyv na vyskyt neiiplnej Stvrtej genericie.

[%/6)

50
404
301

20
104
|
T

0

|

0 300 600 1500  [SET/vd°]

1. Letova dynamika obalovaca broskyfiového (Cydia molesta Busck) v Boroviciach v rokoch
1983 - 1990 - The flight dynamics of Oriental peach moth (Cydia molesta Busck) at Borovce in
the year 1983 - 1990

x =percentd z Glovkov za genericiu - percent of samples per generation; y = suma efektivnych teplot
v dennych stuprioch - sum of effective temperatures in daily degrees
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Na obtiaZnost vymedzenia letu jednotlivych genericii poukazuje obr. 1, ale i
tab. II a III. Splyvanie letu motylov tretej a nelplnej Stvrtej generdcie ndm
neumoZnilo stanovif zaliatok letu neidplnej $tvrtej generdcie v uvedenych
rokoch. Vyrazne sa v3ak prejavila kulmindcia letu tejto generécie. K presnejsie-
mu vymedzeniu letovej aktivity jednotlivich generdcii ndm poslizili tzv.
termélne konstanty (7k). Tieto sme zisfovali z rozdielov hodn6t SET medzi
kulmindciamidruhej a prvej a tretej a druhej generacie. Na zdklade tychto zisteni
sme stanovili 7k pre celkovy vyvoj liplnej generdcie obalovaca broskytiového
v prirodnych podmienkach 430 d°.

Denny rytmus obaPovaca broskynového

Vyskyt a doba trvania letu motylov obalovaca broskyiiového ovplyviiuji
viaceré vnitorné a vonkajSie faktory. Je v8ak vzdy podmieneny uréitymi
hraniénymi teplotami, ako st spodny a horny (u nis zriedka aktudlny) prah pre
let.

Monitorovanie denného rytmu letu motylov sme robili v obdobiach kulmi-
ndcie letu druhe;j a tretej generacie. Za i¢elom ziskania vicSieho pocétu tlovkov
sme pouZili Styri aZ Sest lapikov. Odpocet ulovenych motylov sme robili
v hodinovych intervaloch.

MotyTe obalovaca broskyfiového lietaji iba vo vecernych hodinach a ich let
jeviazany na zdpad slnka. Zac¢ina asi 1 aZ1,5 hodiny pred a kon¢i 1,5 aZ2 hodiny
po zdpade sinka. Ojedinelé motyTe nalietali na feroménové lapéaky i pri teplotich
12 °C. SilnejSie a pravidelné nilety sme zaznamenali pri teplotich nad 14 °C.

Z ostatnych povetrnostnych dinitefov letovi aktivitu obalovada brosky-
fiového negativne ovplyviiuji zraZky birkového charakteru a rychlost vetra
presahujica 8 aZ 10 m za sekundu.

Teplotno-fenologicky model obaPovaca broskyriového

Na ziklade vysledkov Stidia letovej aktivity obal'ovaca broskyfiového moZno
vypracovat jednoduchy teplotno-fenologicky model:

Prva genericia:

prvy vylet motylov pri hodnotich SET 50-90d°
maximalny vrchol letu motylov 120-150d°
ukoncenie letu motylov asi 350 d°

Druhé genericia:

vylet motylov pri hodnotich SET 400-450d°
maximdlny vrchol letu - 500-600d°
ukoncenie letu asi 750 d°
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Tretia generacia:

vylet motyrov pri hodnotich SET 750-800 d°
maximdlny vrchol letu asi 950 d°
ukoncenie letu 1100-1200d°
Neiiplna Stvrtd generdcia:
maximélny vrchol letu motyFov asi 1200 d°
ukoncenie letu 1250-1300d°
DISKUSIA

Nepotvrdil sa nazor autora (M ol ndr, 1984), ktory v sihlase s inymi
(Reichart-Bodor, 1972; Frilli, 1974; Dickler, 1982)
predpokladali zvy$eni citlivost prezimujicich lariev obalovaca broskyiiového
k silnym mrazom v obdobi vegetatného pokoja. Vysledky analyz vplyvu
mrazov na prezimujice larvy z rokov 1984 az 1985 a 1986 az 1987 ukézali
naopak vysoki odolnostk nizkym teplotim. Sved¢i o tom pomerne vysokd RPH
prvej generacie obalovaca broskynového v roku 1987, kedy v januari poklesli
teploty az na -31 °C.

Podobne i analyzy vplyvu teplot na pred a postdiapauzéilny vyvoj obalovaca
broskyiiového vo vzfahu k RPH prvej genericie neobjasnili tito otazku. Nizka
RPH prvej genericie spofiva v nedostatotnom larvilnom vyvoji poslednej
genericie z predchddzajicehoroku(Szird k i, 1979). Pre nedostatok potra-
vy znacna Casf lariev neprechddza do diapauzy, ale pokracuje vo vyvoji a nepre-
zimuje.

Variabilita v datumoch kritickych fenologickych faz (najma kulminacie letu)
v jednotlivych rokoch je pochopitelnd. Ale hodnoty SET k tymto Stidiam by
mali byf teoreticky rovnaké. Nase poznatky tomu nenasvedcuji (tab. [T azIV).
Tyka sa to nielen hodnét SET pre prvy vylet, ale i hodnét pre kulmindciu letu
prvej a druhej generdcie. MenSia variabilita hodn6t SET je pri fenofaze
kulmindcie letu motylov tretej generdcie, ¢o je v sihlase s pozorovanim
americkych autorov (Croft et al, 1980). Variabilita je ovplyviiovana
zohladiiovanim jedného, i ked najdélezitejSicho faktora ovplyviiujiceho
vyvoj - teplotou, dalej i spésob grafického vyjadrovania priebehu letu.
Vychédzali sme z tihrnu dlovkov za obdobie charakterizované SET po 50 d°,
ddtumované ku koncu tohoto obdobia, ktoré v ¢asovom vyjadreni trva pif az
desef dni. Tym sa posivaji vrcholy letovych kriviek doprava (teda k vy$§im
hodnotim SET). O tieto chyby sa zafaZuje presnost signalizovaného terminu
(vyskytu, oSetrenia ap.).
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Vypocditand hodnota Tk pre celkovy vyvoj obalovata broskyiiového sa
nezhoduje s ddajmi inych autorov Jacob, 1974; Bailey, 1980;
Croft etal, 1980ai.). Rozdiely byvaji spésobené i neadekvatnym vyjadro-
vanim priemernej dennej teploty. Je niekolko algoritmov vypodtu priemerne;j
denne;j teploty. Najpresne;jsi sa ukazal algoritmus vypo&tu z hodinovych prie-
merov. Klasicky spésob (7,0 + 14,0 + 21,0 x 2/4), ako i algoritmus tzv.
teplotnych jednotiek vypoéitané priemery podceiiuji. Dalej hodnoty Tk
ovplyviiuji i pouZitie spodnych prahov vyvoja (od 7,2 do 13,6 °C).

Vypracovany teplotne-fenologicky model vyvoja obalovaca broskyiiového
je podkladom pre vypracovanie modelu riadenia ochrany, ale signaliziciu
terminu vyskytu ¢i chemického oSetrenia len orientalny charakter. Musi byf
doplneny biologickym monitorovanim v konkrétnej vysadbe.

Nase vysledky potvrdili, Ze let motylov obalovaca broskyiiového je viazany na
zdpad slnka, ako to zistili Rothshild-Minks (1974). Ukazalo sa, Ze
v literatire uddvana prahové hodnota pre let motyfov 16 °C (Rothshild -
-Minks, 1974, Szirdki, 1979) je v naSich podmienkach niZSia. To je
v siihlase s literimymi Gidajmi (Ro e hrich, 1961), Ze v eurépskych podmienkach
lietajii motyle obalovaca broskytiového uZ pri teplotich 11 °C.
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J. Molndr (Semex, State Enterprise - Breeding and Research Station,
Veselé pri PieStanoch, Czechoslovakia)

Oriental peach moth (Cydia molesta Busck) - flight activity,
temperature-phenological model of development

The work summarizes the results of nine-year observation (1982 - 1990) of
the flight activity of Oriental peach moth (Cydia molesta Busck) in dependence
on the temperature expressed in the sum of effective temperatures (SET) in
relation to critical phenological phases (the beginning, cumination and termi-
nation of the flight of moths). The monitoring was carried out within the
plantings of the Breeding and Research Station Veselé near by PieStany in the
Central Vih basin (the Slovak Republic). For the purpose of monitoring,
pheromone traps were used. As Oriental peach moths are visually similar to
plum fruit moths, all the samples ir. traps were subjected to the microscopic
determination according to the formation of internal genials. The data on
temperature were obtained at the Hydrometeorological Institute - Station at
Jaslovské Bohunice, about 6 to 7 km distant from the plantings of the Breeding
and Research Station. The calculation of average daily temperatures was based
hourly averages and the calculation of SET was obtained by the summation
above 10 °C (development theshold). The values in the so called hoidn degrees
were converted into daily degrees (d°). The results obtained were processed into
tables and diagrams for individual years as well as for the whole period of
observation. They were statistically processed usind the method of the appro-
ximation of the smallest the squares by means of orthogonal polynomials
(Ralston, 1978). Oriental peach moth, a minute meth (Mikrolepidoptera),
is overwintering in the last larval instars (L4 to Ls). Its larvae are resistant
to low temperatures the drop of which below -31 °C does not decimate them
( Table I). The flight of overwintered generation (the first one) moths begins
in the second half of April at the values of SET being 55 to 95 daily degrees.
The culmination of flight is in mid-May (SET 120-150 d°) and the termi-
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nation of the flight of the first generation moths is at the end of May - beginning
of June (SET - 300-350 d°) - Table II. The second generation of Oriental peach
moth starts its fligt in the second decade of June - the first decade of July (SET
400 to 450 d°). During this period the flight of moths culminates at the values
of SET being 500-600 d°. The flight of moths terminates at the end of July -
beginning of August (SET about 750 d°). Whereas the flight of the first
generation moths is comparatively short and as to time separated, the flight
activity of the second generation moths is prolonged and it fuses together with
what of the third generation moths which can be seen at the flight curve in Fig. 1.
The flight of the third generation moths starts in the second decade od Jule - the
first decade of August at the values of SET being 750-800 d°. The flight
culminates in the second decade of September (SET 1100-1200 d°) - Table IV.
In the years with above-average temperatures in July and August the incomplete
fourth generation of Oriental peach moth develops. The beginning of its flight
cannot be specified as it fuses together with the moths of moths of the third
generation, butits flight culminates in mid-September at the values of SET being
1200 d° and terminates at the end of September till mid-October (SET 1250 to
1300 d°). The course of the flight of individual generation moths was specified
according to the flight peaks of flight curves as well as by help of temperature
constant (7k) for the general development of Oriental peach moth. According
to the authors observations its value is about 430 d°. Oriental peach moths are
flying at dusk, their flight is tied up with sunset. The threshold value of flight is
at the temperature of 12 to 14 °C. The weather factors negatively acting on the
flight are strong winds and precipitation strom character.

Cydia molesta Busck; flight activity; temperature-phenological model of deve-
lopment
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Recenze

SEROLOGICAL METHODS FOR DETECTION AND IDENTIFICATION
OF VIRAL AND BACTERIAL PLANT PATHOGENS

Sérologické metody pro stanoveni a identifikaci rostlinnych vird a baktérii
(Laboratorni pfirucka)

R. Hampton, E. Ball, S. de Boer (Eds)
St. Paul, Mennesota, USA, The American Phytopathological Society, APS Press 389 s.

V pfiruéce jsou v péti hlavnich kapitolach uvedeny praktické postupy v souéasné dobé rozpra-
covanych sérologickych metod pro stanoveni rostlinnych viri a baktérii. Uvodni kapitola je
vénovéna preparativnim metoddm vzijemnych vztahi antigeni s mono- a polykolonidlnimi proti-
litkami (R. L. Mernaugh, G. R. Kovacs - Texas Univ.). M. K. Brakke (Univ. Nebraska) uvadi
vybrané metody purifikace antigenii, kapsidového proteinu a inkluzi. De Boer (Agric. Canada Res.
Stat., Vancouver) seznamuje s preparaci antigeni baktérii, lipopolysacharidii a ribosomi. E. M.
Ball, R. O. Hampton, De Boer aN. W. Schaad akol. (Lincoln, Cornvalis a Vancouver Univ.) uvadéji
manipulace s polykolonidlnimi protildtkami, véetné vybéru imunizovanych zvifat, uZiti riznych
adjuvaci a zpisobu imunizaéni techniky. Dalsi problematika je zaméfena na strategii vyzkumu
monoklondlnich protilitek, jsou uvedeny nejvhodnéjsi zpisoby purifikace antigenti, ziskani hybri-
domii a prakticka aplikace monoklonélnich protilatek v rostlinné bakteriologii. D. J. MacKenzie
(Vancouver Res. Stat.) uvadi v dalsim pfispévku pfipravu konjugati. E. M. Ball (Lincoln. Univ.
Nebraska) a D. E. Purcifall (Univ. Florida, Goinesville) pouZivané techniky difiize v agaru pro
stanoveni fytoviri. U baktérii jeji aplikaci popsal H. Bouzar (Univ. Blida. Alzir) a L. W. Moore
(Oregon Univ.). Nauvedenou problematiku bezprostfedn& navazuje ¢ast pojednavajici o intragelové
specifické absorpci a o precipitatnich zkumavkovych testech u virl. U baktérii jsou popsiny
mikroaglutinace. Duffus (USDA, California) seznamuje s precipitaci na sloupci (density gradient),
Tramaine (Vancouver Agric. Res. Stat.) uvddi metody imunoelektroforetické a raketovou imunoe-
lektroforézu. Postupy riznymi metodami imunoenzymatického testu ELISA uvadi R. H. Converse
(Cornvallisa R. Martin-Agric. Res. Stat., Vancouver). Jsou popsiny metody pfiméinepfimé ELISA
metody, jeho pouZiti i u prokaryotnich organismii. Podrobné jsou uvedeny také dalsi diagnostické
metody viri a baktérii, metoda RIA, metoda pouZiti fluorescenénich protilstek (Gingery, Ohio State
Univ.). Langenberg (Univ. Nebrasca) uvidi metody ISEM - imunosorpéni elektronové mikroskopie.
Zévérecna kapitola je vénovana imunologické technice se zfetelem na molekuldrni rostlinnou
fytopatologii (C. R. Orser, C. Beck-Univ. Idaho).

Kniha je cennd zejména tim, Ze je psdna specialisty na jednotlivé dseky, ¢imZ je zarucena vysoka
odbornost, ddle skutecnost, Ze je podanaryze prakticky, dokonce ve formé konkrétnich metodickych
postupili. Bude jisté vyznamnym pfinosem pro rostlinné virology a bakteriology, zajimajici se
o studium sérodiagnostickych metod. Nezanedbatelna neni ani pfipojend bibliografie na konci kazdé
kapitoly a maly slovni¢ek termonologie a index celého svazku.

Ing. JiFiC hod, DrSc.
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MOZNOSTI OCHRANY PSENICE OZIMNE]
PROTI MAZPAVKE TRPASLICE]

Milan LISKA

Ustredny kontrolny a skiisobny iistav potnohospodirsky, Svermova 3, 041 39 Kosice

Na ozimnej p3enici odrody Vala, Hana, Kogiitka a Iris sme skiali G¢innos fungi-
cidov proti Tilletia controversa aplikovanych morenim osiva a novym spésobom
folidrnou aplikdciou zameranou na osetrenie koleoptila rastlin v $tadiu 1 aZ 3 listov.
Z moridiel vykézali poZadovani iinnosf Dividend 30 WS (2 kg/t), Sibutol 39,8 WS
(2 ), Vincit F (3 I4) a Beret combi 40 WS (0,5 kg/t). Folidrnou aplikiciou je moZzn4
ochrana na poZadovanej trovni pripravkom Alto 100 S (2,4 I/ha) a Score 250 EC
(0,8 1 /ha). Osetrenie porastu vzislého aZ v jamom obdobi taktieZ chrani porast proti
Tilletia controversa, ale netcinkuje na T. caries, resp. T. foetida.

Tilletia controversa Kiithn; morenie osiva; folidrna aplikicia

Obdvanou skupinou hib vyskytujicou sa na ozimnych p3eniciach st
mazlavky. NajzdvaZnej$i problém z hPadiska moZnosti ochrany a hospo-
darskeho dopadu predstavuje mazFavka trpasliCia (Tilletia controversa Kiihn).
Této choroba nadobtda v poslednych rokoch znaén§ vyznam na intenzite
vyskytu a geografickom rozSireni(Paulech,1957,1964;Morav ik,
Landk,1976;Morav ¢ik,1989), pricom ovplyviiuje kvalitu i kvantitu
trody.

PretoZe fytokaranténne opatrenia nezarucuji uspokojivé zniZenie intenzity
a roz§irenie vyskytu choroby, zamerali sme sa v pokusoch na zistenie moZnosti
a sp6sobu chemickej ochrany pSenice ozimnej proti tomuto patogénovi
(Liska,1981,1987, Fandlov i, 1989).

MATERIAL a METODY

Na staciondrnom stanovisti RD Vys$né Raslavice sme zaloZili v rokoch 1987
aZz 1990 maloparcelkové pokusy s pSenicou ozimnou odrody Vala, Hana,
Kositka a Iris. Osivo pochddzalo z proveniencie pokusnej lokality, ktoré bolo
prirodzenou cestou infikované. Umeli infekciu povrchu pody pokusov sme
robili po zasiati, sp6sobom rozhddzania 5 kg piesku zmieSaného s 60 g chla-
mydospér Tilletia controversa.

135



Ochr. Rostl., 28, 1992 (2) : 135-145

I. Charakteristika sktiSanych fungicidov proti Tilletia controversa na pSenici ozimnej - The charac-
teristics of tested fungicides against Tilletia controversa on winter wheat

Pripravok' | Obsaha &innd lstka> |  Vyrobca® Dévka*
Moridld® na t osiva”
Sibutol 39.8 WS 37,5 % bitertanol
2,3 % fuberidazol Bayer 2kg/t +81H0
Sibutol FS 398 375 g/l bitertanol
23 g/l fuberidazol Bayer 2 1+81H0
Baytan combi 17,5 DS 15 % triademenol
2,5 % fuberidazol Bayer 2kg
Trimisem 10/1,5SC 10 % nuarimol
1,5 imazalil Elanco 2 1+81H0
Ferrax 3 % flutriafol
1 % thiabendazol
40 % ethirimol ICI-Agrochem. 31+71H0,r. 1987
Vincit F 2,5 % flutriafol 2,51+71H20,r. 1988
2,5 % thiabendazol ICI-Agrochem 251+7,51H.0
Q 5448 10 % Cu oxin
20 % carbendazim La Quinoleine 2kg
BF-5190 WS 90 % izopamfos Chemolimpex 21+71H0
Befran 25 % LS 25 % iminoctadieneacetat Dainippor Ink 31+71H0
Dividend 30 WS 300 g/kg difenoconazol Ciba Geigy 2kg +81H0
Beret combi 40 WS 200 g/kg fenpiclonil
200 g/kg difenoconazol Ciba Geigy 0,5 kg + 9,51 H0
Alto 40 WP 40 % cyproconazol ‘Sandoz 1kg+91H0
SAN 764 F 30,25 FS neudané cyproconazol Sandoz 11+81H0
Postreky‘ na ha
Alto 40 WP 40 % cyproconazol Sandoz 0,6 kg; 0,4 kg; 0,2 kg
Alto 100 EC; SL 10 % cyproconazol Sandoz 2401161 0,8 |
Score 250 EC 250 g/1 difenoconazol Ciba Geigy 081;0,61;041
Tecto 450 FW 400 g/ thiabendazol Ciba Geigy 41,
Tilt CB 187,5SC 62,5 g/I propiconazol
120 g/ carbendazim Ciba Geigy 31,
Sportak PF 30 % prochloraz
8 % carbendazim Schering 1,51
Impact C 9,4 flutriafol
15 % carbendazim ICI-Agrochem. 1,21
SAN 656 F 460 SC 16 % cyproconazol
30 % carbendazim Sandoz 0,51
Perlka G hnojivo 44 % calcium cyanamid SKW Trostberg 1000 kg.ha'l

lprt':pm"alion; Zcontents and active agent; 3produccnl; 4application rate; sper tonne of seeds;

€ain
disinfectants; ‘substances
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P3enicu sme vysievali 17.9.1986; 21.9.1987; 22.9.1988; 12.9. a 14.10.'11989
malogarcelkovou sejaCkou v Styroch opakovaniach na parcelich o velkosti
15 m”. Realizovali sme aj vysekanie pokusov z prevadzkovych pléch, kde sme
overovalilen @i¢innost folidrnej aplikicie. Vysev na tychto parcelich bol robeny
28.9.1987, resp. 10.11.1988, v ktorom porast vziSiel aZ v jarnom obdobi.

Osivo sme morili spédsobom nastriekavania vo vode rozpustenych skiSanych
moridiel (tab. I), pomocou fixirky, za stdleho chodu laboratérnej moricky.

Folidrnu aplikdciusmerobili 16.10.1986; 13.10.1987; 26.10.1988; 4.10.1989,
resp. 22.10.1987; 7.4.1989 v rastovej faze vytvorenia 1-3 listov, postrekovadom
Solo 475, ddvkou postrekovej tekutiny 500 1/ha.

Hodnotenie 6¢innosti ski$anych pripravkov sme robili v Stidiu voskovej
zrelosti odpo¢tom napadnutych klasov na 1 m2 z troch ndhodne vybratych miest
kazdého variantu a opakovania. Percento napadnutia sme vypoc¢itali z prie-
merného poctu napadnutych klasov na 1 m2 prepoctom na priemerny pocet
vietkych klasov z 1 m2. Fungicidnu Géinnosf sme vypoéitali podfa Abotta.
Statisticky vyznamny rozdiel k ¥ napadnutiu klasov sme vypoditali analyzou
variancie.

VYSLEDKY

V jednotlivych rokoch na sledovanych pokusoch sme zaznamenali kolisavi
intenzitu vyskytu patogéna.

Vyskyt mazFavky na jednotlivych variantoch bol adekvitne timeny zodpo-
vedajiicej dosahovanej i¢innosti moridiel a postrekov, ktora bola Statisticky
preukazne rozdielna v porovnani s kontrolou (tab. II).

Zo skulanych pripravkov, aplikovanych ako moridlo, Sibutol 39,8 WS
potvrdil relativne spolahlivii G¢innost, ktord vSak v danych provokacnych
podmienkach dosahovala niZSie hodnoty neZ je poZadovand troveii. To pouka-
Zuje na to, Ze pri silnejSom infekénom tlaku ani Sibutol 39,8 WS, pokial nie je
zabezpedend jeho rovnomemost rozdistribuovania po obilkich, nezaruduje
100% ucinnost proti mazlavke trpasli¢ej. Rozkolisané vysledky preukazal
Sibutol FS 398, ¢o mi sivislost s obfaznosfou dosiahnuf rovnomernost
pokryvnosti obiliek tekutymi moridlami.

Relativne vysoki fungicidnu d¢innost vykazal aj Vincit F, ktory v porovnani
so Sibutolom 39,8 WS v3ak dosahoval slabsiu, i ked’ nie Statisticky preukazne
rozdielnu G¢innost. Ferrax dosahoval slabgiu d¢innost neZ Vincit, obdobne
nepreukazne rozdielnu.
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II. Fungicidna é¢innost’ pripravkov proti Tilletia controversa na p3enici ozimnej - Fungicidal
effectiveness of preparates against Tilletia controversa on winter wheat

1 2 x napadnutie Fargicidia Odro- 6
Pripravok - sposob oSetrenia Davka PR Ta ﬁéi[n;;)sf' a3 Rok
Morenie’ na 1 tosiva’
Kontrola % napadnutia 4,99 - 26,96 -
Sibutol 39,8 WS 2kg 3,05 88,77
Baytan combi 17,5'DS 2kg 6,14 77,35
Trimisem 10,5/1,5 SC 21+81H:0 25,03 7,21
Ferrax 31+71H0 4,87 81,96 Vala g
Vincit F 31+71H:0 3,90 85,57 §
Q5448 2kg 13,98 48,29 =
BF - 5190 WS 21+81H;0 12,44 59,90
Folidrne o3etrenie® na ha'’
Alto 40 WP 0,6 kg 0,21 99,39
Tecto 450 FW 41 6,37 76,55
Tilt CB 187,5SC 31 4,09 84,96
Befran 25 % LS 31 11,50 57,51
Statisticky v§znamny rozdiel napadnutia klasov® k X pre Poos = 4,96 ks; Poo1 = 6,70 ks
Morenie na 1 tosiva
Kontrola % napadnutia 27,97 - 235 -
Sibutol 39,8 WS 2kg +81H0 38 83,83
Sibutol FS 398 21+81H:0 33 85,98
Befran 25 % LS 31+71H:0 4587 80,47
Vincit F 2,51+7,51H;0 65 2 I Rl U™
Ferrax 314+71H0 74,12 68,46 §
Alto 40 WP 1kg +91H;0 4,16 95,06 §
Folidrne o3etrenie na ha
Alto 40 WP 0,6 kg 4,50 98,10
Alto 40 WP (morenie + postrek) | tgof:':;.{;:.)."'l 0 100

Statisticky vyznamny rozdiel napadnutia klasov k x| pre Poos= 65,16 ks; Poor = 87,84 ks
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Morenie na t osiva
Kontrola % napadnutia 10,46 - 27 -
Sibutol 39,8 WS 2kg +81H0 3,25 88,04
Sibutol FS 398 21+81H:0 7,50 72,27
Befran 25 % LS 31+71H0 8,50 68,54
Dividend 30 WS 2kg +81H0 0 100 | Pes |0
Foliarne osetrenie na ha g
Score 250 EC 0,6 kg 2.75 89,86 =)
Sportak PF 1,51 5,75 78,77
Alto 100 SL 241 2 92,63
Triticale - Dagro - 0 100
Perlka G - hnojivo 1000 kg 8 10,03
Statisticky vyznamny rozdiel napadnutia klasov k X~ pre Poos = 1,89 ks; Poor = 2,55 ks
Morenie na t osiva Vysev
Kontrola % napadnutia 0,56 - 2,25 12.9.
Kontrola % napadnutia 0,93 - 4 4.10.
Sibutol FS 398 21+81H20 0 100
Vincit F 31+71H20 0 100
Dividend 30 WS 2kg +81H0 0 100
Beret combi 40 WS 0,5 kg +9,5 IH;0 0 100 Iris
Befran 25 % LS 251+751H0 0,25 89,64
SAN 764 F 30,25 FS 21+81H0 0 100 S
Folidrne osetrenie na ha §
Alto 100 SL 241 0,075 96,96 §
Impact C 1,51 0,1 95,89
Score 250 EC 081 0,075 96,96
Sportak PF 21 0 100
Statisticky vyznamny rozdiel napadnutia klasovk X P ogs = 0,36 ks; Poo1 = 0,49 ks

Holds for Tables II and III: 3
lpreparalion - method oftreatment; 2agplication rate; 3% infestation of ear; 4fungicic‘lal effectiveness;
variety; “year; "chemical treatment; “foliar application; 9statistically significant difference of ear
infestation to x; gper 1 tonne of seeds; 10per ha
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Baytan Combi 17,5 SC sice preukizal G¢innosf, ale nie na poZadovanej
drovni. Trimisem 10,5/1,5 SC proti mazlavke trpaslicej neucinkuje, naco
poukazuje nepreukazny rozdiel v napadnuti rastlin pri porovnani s kontrolou.
Moridlo Q 5448 taktieZ slabo i¢inkovalo, ¢o sa prejavilo na vysokopreukaznom

.rozdiele napadnutych klasov v porovnani so Sibutolom 39,8 WS. Obdobne aj
moridlo BF 51 90 WS slabo t¢inkovalo proti mazlavke trpaslicej. Prejavilo sa
to vysokopreukaznym vi¢Sim napadnutim klasov v porovnani na Standard.
Zna¢ne rozkolisand d&innost vykdzal pripravok Befran 25 % LS, ktori
v porovnani so Sibutolom 39,8 WS bola vZdy slabsia.

V{sledky s moridlom Dividend 30 WS poukazuji na jeho vyraznii spolahlivi
i¢innost. Beret Combi 40 WS, i ked’ len pri slabej intenzite napadnutia, vykazal
100% uc¢innost. To potvrdzuje, Ze difenoconazol je spolahlivou G¢innou litkou
proti mazlavke trpaslice;j.

Pripravok Alto 40 WP v skiiSanej ddvke aplikovany ako moridlo spésoboval
zbrzdenie vzchaddzania asi o tyZden. Vzidené rastliny boli silne retardované
s fytotoxickym prejavom. Na jar doSlo k redukovaniu poctu jedincov. Na
rastlindch, ktoré ostali, bola zaznamenand vyrazne dobrd ucinnost. Cypro-
conazol upraveny v moridle SAN 764 F 30,25 FS vykaézal pri slabej intenzite
napadnutia 100% a&innost. Z dal§ich skisok bol viak firmou stiahnuty.

Pri folidrnych postrekoch proti mazlavke trpasli¢ej sme sa zamerali na
dbékladné o3etrenie koleoptila rastlin, t. j. v ¢ase Gplného vzidenia rastlin pri
vytvoreni 1-3 listov. Pre oSetrenie sme vybrali systémové pripravky zo skupiny
uc¢inkujicej proti chorobdm listov a klasov. Tecto 450 FW a Befran 25 LS
vykazalirelativne slab8iu i¢innost. Vyrazne posobil Sportak PF, Impact C, SAN
656 F 460 SC a Tilt CB 187,5 SC, i ked’ nie na poZadovanej urovni.

Folidrne oSetrenie pripravkom Score 250 EC vykizalo vyznamnii a% 100%
ucinnost. Alto 100 SL v zvySenej divke aZ na 2,4 I/ha preukdzal vysoki
Gc¢innosf, ¢o potvrdzuje, Ze ochrana folidrnou aplikdciou je moZna. ZniZovanim
davky klesala aj dosahovana G¢innost, ktord viak nebola preukazne rozdielna.
Folidrna aplikdcia na vzideny porast aZ v jarnom obdobi sa taktieZ prejavila
Gc¢inne, ¢o dokumentuji vysledky z roku 1988/1989. Zirovei v tomto pokuse
bolo sledované posobenie folidrnej aplikacie aj proti Tilletia caries (DC.) Tull.
a T. laevis Kiihn. Z vysledkov moZno konstatovat, Ze skisané pripravky vyka-
zali slabti aZ nedostacujicu Géinnost (tab. III).

Na variante s dezinfekciou p6dy dusikatym vapnom Perlka, porast vovsetkych
opakovaniach bol zjavne sytejSie vyfarbeny. Fungicidny efekt vSak bol Statisticky
vysokopreukazne slaby.

Z hladiska sanitirneho sme odskisali moZnost vyuzitia tritikale Dagro.
V danom pokusu nebolo zaznamenané napadnutie rastlin patogénom Tilletia
controversa.
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I11. Fungicidna G&innost pripravkov proti Tilletia controversa, resp. Tilletia caries a Tilletia laevis
na pSenici ozimnej - Fungicidal effectiveness of preparates against Tilletia controversa, Tilletia
caries and Tilletia laevis, respectively on winter wheat

Tilletia controversa Ti.”di? 2l
Pripravok - spésob | Dévka’ Tiitelldiguts %y | T
ofetrenia' nalha =napadnutie fl'm.gicidn_a x napadnutje fu'n.gicidna £ =
Klasov fm?] | 0800060 |y ey | OBimm0st S
(%] (%]
Folidrne ofetrenie ®
Kontrola %
napadnutia 29,79 ) Wi y g
Alto 40 WP 0,6 kg 2,16 98,79 = §
Alto 40 WP 0,4 kg 3,50 98,05 2T
Alto 40 WP 0,2 kg 14,66 91,74 ™
Score 250 EC 061 2,16 98,79
Score 250 EC 081 233 98,69
Statisticky v§znamny rozdiel napadnutia klasov® k X pre Pogs = 6,28 ks; Pool = 8,47 ks
na:::l::::: 2?66 3 %2 i : i
Kontrola %
napadnutia 8,58 ¥ i . 30,06 B
Alto 100 SL 241 0,66 93,23 13,66 54,54 Iris g
Alto 100 SL 1,61 1 89,47 14,33 52,33 §
Alto 100 SL 081 3 68,04 20 33,44 &
SAN 656 F460SC | 0,51 2,66 71,42 18 39,04
Score 250 EC 081 0 100 14,33 52,33
Impact C 1,21 3 68,04 21,66 27,97
Statisticky vyznamny rozdiel napadnutia klasov T. controversa k x pre Poos = 2,83 ks; Pooi = 3,98 ks
T. caries et T. laevis k x pre Poos = 6,50 ks; Pooi = 912 ks

DISKUSIA

Biolégia huby Tilletia controversa je odli$na od biolégie hub T. caries a
T. laevis. Infekéné mycélia kliciacich sp6ér pochddzaji predovsetkym z povrchu
kontaminovanej pddy, prerastaji cez koleoptilu vzchadzajtcich rastlin
(Paulech,197;LiSka,198]; Hysek, Tempirovai, 1986).
Tieto biotické podmienky u vi&Siny skisanych moridiel ovplyviiuji schopnost
posobif aj proti T. controversa.

Kolisavostintenzity vyskytu choroby, ktord sa prejavila aj v nasich pokusoch,
je v zavislosti od klimatickych podmienok, ¢i sa po sejbe stretne na infekciu
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vnimavé $tidium hostitel'skej rastliny s infekcie schopnym Stidiom parazita
(Paulech, 1967). Obtaznost rieSenia ochrany proti T. controversa doku-
mentuje aj t4 skuto¢nosf, Ze od roku 1983, kedy bol vydany zdkaz pouZivania
quintozenu, vznikla urliti medzera v ochrane pSenic ozimnych (Fandlo -
v 4 ,1989). Povolenim pripravku Sibutol 39,8 WS v roku 1986 sa toto vikuum
sice ¢iasto¢ne vyplnilo, ale viedlo to k jeho monopolnému postaveniu, nakol’ko
tekuté moridlo Vincit F (povolené aZ v roku 1989) vyZaduje Specidlnu moricku
typu Rotostat. Uinnosf povolenych moridiel je zna&ne ovplyviiovani aj
schopnostou zabezpetif rovnomernost rozdistribuovania moridiel po povrchu
vSetkych obiliek. Na prevaznej vicSine zabudovanych moriCick sa tito
nevyhnutnd poZiadavka nedd zrealizovaf. To spésobuje, Z¢ aj sebelepSie
moridlo nevykazuje v praxi poZadovani fungicidnu G&innost.

Zo skt$anych moridiel vi3ina md nevyhovujicu G¢innost, ¢o potvrdzuji
Pohlovd a Fandlova (1989). Relativne spolahlivé vysledky boli
dosiahnuté pripravkom Sibutol 39,8 WS v davke 2 kg/t (LiS ka, 1987,
Pohlovd a Fandlovid,1989;Fandlovi, 1989). Rozkolisané
vysledky preukézal Sibutol FS 398, o m4 stivislosf'so schopnosfou rovnomerne
namorif osivo tekutou ipravou moridla dostupnou technikou. Aj Vincit vykazal
relativne slab$iu dcinnost, i ked nie preukazne rozdielnu, v porovnani
s pripravkom Sibutol 39,8 WS (L i § k a , 1987, 1990). Dividend 30 WS vyka-
zal spolahlivi Géinnosf (Fandlov 4, 1990). Obdobne p6sobi aj Beret
Combi40 WS(M aier,1990).

K zisfovaniu moZnosti ochrany pSenic ozimnych proti T. controversa sme
pristipili aj s novou hypotézou cestou folidrnej aplikdcie. Vychddzali sme
z predpokladu, Ze rastliny v ¢ase plného vzidenia si relativne najviac vnimavé
na napadnutie parazitom lokalizovanym na povrchu pddy v blizkosti koleoptilu.
Predpokladali sme, Ze folidrne aplikovany pripravok v uvedene;j faze je z vicsej
dasti zachytdvany listovou plochou. Tak nepriamo dochddza k centralizovaniu
postreku zatecenim po obvode aZ ku styku s pédou, ¢im sa dezinfikuje
nadzemné Casf rastlin. Zaroveii systémovym posobenim prenikajicej a v rastli-
ne rozvadzanej ucinnej latky aplikovaného pripravku sa rastliny chrdnia aj
zvnitra. Podmienkou rozhodujiiceho vplyvu na vysledok tc¢innosti folidrnej
aplikdcie vytypovanymi pripravkami je rovnomernost vzchddzania porastu
a jeho kompletné oSetrenie.

Folidrne aplikovany cyproconazol obsiahnuty v pripravku Alto 100 SL pri
zvy3enej davke aZ na 2,4 1, resp. 0,6 kg/ha dosiahol nepreukazne vyraznejSiu
G¢innost neZ moridlo Sibutol 39,8 WS (L i § k a , 1990). TaktieZ vyrazni aZ
100% tcinnost preukizal difenoconazol obsiahnuty v pripravku Score 250 EC
(Liska,1990). Pri vybere uc¢innych litok pozoruhodni t¢innost preukazali
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aj Sportak PF, Impact C, Tilt CB 187,5 SC, i ked’ nie na poZadovanej tirovni
(Liska, 1987, 1990).

V pokusu z roku 1989, ked” porast vziSiel aZ v jarnom obdobi, folidrna
aplikdcia sa taktiez prejavila pozitivne proti T. controversa, ale proti T. caries
a T. laevisje netcinnd (L i3 k a, 1990).

Sporlahlivost vyuZitia tritikale Dagro, ako sanitirnej plodiny v zamorenych
oblastiach T. controversa i napriek tomu, Ze v naSom pokusu nebol zisteny
pozitivny vyskyt choroby, nie je zaru¢end. Vatiova, Benada (1989)a
Bittner, Tré¢dlek (1990) totiz zistili vyskyty napadnutia tritikale
mazlavkou trpaslicou.

Dosiahnuté vysledky poukazuji na to, Ze zo Sirokého sortimentu odskiSanych
moridiel okrem doposial registrovanych, len Dividend 30 WS vykazal
spolahlivi i¢innost proti T. controversa. Bol navrhnuty na registraciu v divke
2 kg/t, pricom spolahlivo posobi aj na T. caries a T. laevis. Jeho povolenim sa
vhodne roz3iri moZnost vyberu pre cieleni ochranu, ktord pri dodrZani kvality
morenia je najracionalnej$ia a ekonomicky najvyhodnejSia. Novy spsob ochra-
ny pSenic ozimnych cestou folidrnej aplikdcie v $tidiu vytvorenia 1-3 listov je
mozny s pripravkom Alto 100 SL v davke 2,4 1/ha a Score 250 EC 0,8 1/ha.
Domnievame sa, Ze pri zvySenych didvkach na trovent Alta 100 SL, by doslo
k vyraznej G¢innosti aj s G¢innymi latkami flutriafol, propiconazol, ¢i prochlo-
raz v kombindcii s carbendazimom. Rozhodujica otdzka je v8ak v ekonomicke;j
navratnosti, ¢i G¢elnosti.
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Doslo dne 1.3.1991

M. Liska (Central Agricultural Control and Testing Institute, KoSice,
Czechoslovakia)

The possibilities of winter wheat protection against dwarf smut
of wheat

In trials performed with winter wheat varieties Vala, Hana, KoSttka and Iris,
the attention was paid to testing the efficiency of fungicides against Tilletia
controversa, applied as a chemical treatment of seed and by a method of foliar
application. Out of these disinfectants, a relatively reliable effectiveness was
reached in Sibutol 39.8 WS, although the required level was not recorded in
provocation conditions. This points to the fact that when equal distribution of
this preparation on caryopses is not guaranteed, the required level of protection
is not secured. Fluctuating results were reached with the liquid form of Sibutol
FS 398. This makes significant the difficulties connected with the quality of
chemical treatment carried out by liquid disinfectants and by the accessible
technology. A relatively high effectiveness was recorded in Vincit, which was
insignificantly lower when compared to Sibutol 39.8. In Ferrax even partly
lower effectiveness was determined than in Vincit F. A significantly reliable
effect was found out in Dividend 30 WS, at the application rate of 2 kg/t.
Difenoconazol contained in the Beret Combi 40 WS disinfectant confirmed
reliability against Tilletia controversa. Baytan Combi 17.5 SC recorded only
low effectiveness. In Trimisem 10.5/1.5 SC no effect on 7. controversa was
recorded which was apparent in the insignificant difference in comparison with
the control. In the Q 5448 also only a low effect was determined in comparison
with Sibutol 39.8 which was determined by the highly significant difference in
the infected ears. Similar is the situation also in the BF 51 90 WS. Considerably
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fluctuating results were reached in Befran 25 % LS. The spray substance Alto
40 WP applied in the tested application rates as a disinfectant caused strong
retardation in plants, even their mortality. However, a significantly high level
of effectiveness was observed. Cyproconazol treated in the disinfectant SAN
764 F 30.25 F reached 100 % effectiveness at a low intensity of infestation. The
foliar application was based on the presumption that the plants at the time of
full emergence (1 - 3 leaves) are relatively most sensitive to the infestation by
the parasite located on the soil surface, near the coleoptile. These biotic
conditions influence in most tested disinfectants the capacity to act also against
T. controvers”. We presumed that foliarly applied preparation will flow around
the plant circumference to the contact point with soil; this way, the above ground
parts of plants would be disinfected and through the system distribution of the
active agent the plants would be protected also internaly. The diseases of leaves
and ears were selected for the treatment. Tecto 450 FW and Befran 25 LS had
a relatively low level of effectiveness. A significant effect was recorded in
Sportak PF, Impact C, SAN 656 F 460 C and Tilt CB 187.5 SC - however, not
in the required level. In Score 250 EC, significant to the 100 % effectiveness
was recorded. In Alto 100 SL at the application rate increased to 2.4 1/ha, high
effectiveness was recorded. Foliar application on the emerged stand used during
spring period (Table III) also proved effective. However, it is not effective
against T. caries and T. laevis. Disinfection of soil by nitrogen calcium Perlka
was determined as highly significantly low (Table IV), when applied in the
control of T. controversa.

Tilletia controversa Kiihn; disinfection of seed; foliar application
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KRATKA SDELENI

NALEZ BAKTERIl ERWINIA RHAPONTICI
NA HYACINTU V CESKOSLOVENSKU

Blanka KOKOSKOVA

Vyizkumny ustav rostlinné vyroby, 161 06 Praha - Ruzyné

Z nizozemské zasilky cibuli hyacintu (Hyacinthus orientalis L.), odridy Anna Marie,
dodané podniku Sady, lesy, zahradnictvi v roce 1990, jsme obdrZeli vzorek napadenych
cibuli s podezienim na vyskyt plivodce Zluté hniloby, Xanthomonas campestris pv.
hyacinthi [(Wakker, 1983) Dye, 1988]. Abychom popsali pfiznaky choroby, urili
patogena a charakterizovali ho, podrobili jsme cibule hyacintu bakteriologickym rozbo-
rim.

Material a metody

Suspenzi z rozdrceného pletiva napadenych cibuli hyacintu v sterilni vodé jsme
rozetreli na masopeptonovy agara King B médium. Po precisténi jsme bakteridlni kultury
zafadili do rbznych diagnostickych testd. Gramovo barveni vyloudilo grampozitivni
baktérie, oxida¢né fermentacni test umozZnil rozdélit aerobni a fakultativné anaerobni
izolaty baktérii. Test oxidasy odliSil kmeny oxidasa negativni od oxidasa pozitivnich,
test pektolytické aktivity determinoval kmeny s protopektinasou. Enterotesty I. a II.
(Lachema, Brno) umozZnily stanovit dal3i biochemické vlastnosti izol4td.

Izolaty, které podle biochemickych vlastnosti patfily k rodu Erwinia, jsme ovéfovali
v testu patogenity na 10 cibulich hyacintu odridy Anna Marie. Dvé cibule jsme ponechali
jako kontrolni, jednu jsme inokulovali sterilni vodou, druhou izoldtem Erwinia caro-
tovora CCM 1008, osm cibuli jsme inokulovali izolaty pi‘edbéiné uréenymi jako Erwinia
rhapontici(Er) - Erg). Bakteridlni suspenzi v koncentraci 107 cfu/ml jsmevpravili dovnitf
cibule injeké&ni stiikackou. Cibule jsme pak umistili ve vihké komofe s teplotou 26 °C
a po dvou tydnech hodnotili stupefi napadeni.

Vysledky

Priznaky - Napadené cibule se vyznaovaly Zlutohnédymi nekrézami o velikosti asi
5 az 10 mm?‘, umisténymi na vnitinich suknicich, nejcastéji v horni tfetiné cibule.
Struktura napadeného pletiva byla jemna, ale ne rozmékla. Na prifezu cibuli se neobjevil
sliz, jak byva typické pro Xanthomonas campestris pv. hyacinthi.

Izolace a determinace baktérii - Pfi pfenosu vodni suspenze na masopeptonovy agar
jsme ziskali témér Cisté kultury baktérif, které na médiu King B tvofily charakteristicky
riZovy pigment. Oxidasa negativni izoldty jsme zafadili do oxida¢né fermentaéniho
testu. Vybrali jsme fakultativné anaerobni izolity a podrobili je testu pektolytické
aktivity. Nékteré z nich rozklddaly pletivo bramborovych diskd. Aktivni kmeny zbarvo-
valy macerované pletivo na spodu bramborovych diskl vyrazné riZové. Po vyhodnoceni
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vysledkl Enterotestli jsme naSe izolaty uréili jako Erwinia rhapontici [(Millard),
Burkholder 1948].

Nase izolaty Erwinia rhapontici netvorily H2S, indol, nerozklddaly lysin, ornithin,
arginin, fenylalanin, ureu, nevyuZivaly Tween 80, adonit, dulcit, sacharézu, tvofily
acetoin (test VPT), vyuZivaly Simmens citrat, manit, inosit, sorbit, malonat, eskulin,
lakt6zu (test ONPG), celobiézu, rhamnézu, trehal6zu a glukézu. Izoldty urdené jako
Erwinia rhapontici jsme inokulovali do cibuli hyacintu. Po 14 dnech od inokulace se
objevily pfiznaky totoZné s plivodnim napadenim. Z napadeného pletiva jsme ziskali
reizoldty. Plvodni izoléty a reizolaty jsme zafadili do biochemickych testil i do testu
pektolytické aktivity a potvrdili jsme, Ze jsou totoZné. Prokazali jsme tak, Ze napadeni
cibuli hyacintu je zplisobeno baktériemi Erwinia rhapontici.

Charakteristika izolati Erwinia rhapontici - Kolonie Erwinia rhapontici na maso-
peptonovém agaru byly bé€lavé, okrouhlé, hladké, vypouklé, rozplyvavé, na King B
médiu vylucovaly riiZovy pigment a po dvou aZ tfech dnech pfi teploté 26 °C na Zivném
masopeptonovém agaru dosahovali velikosti 1 aZ 2 mm. Nae izol4ty z hyacintu podle
srovnani s literdrnimi prameny odpovidaly popisim Erwinia rhapontici(D y e , 1969;
Bradbury,1986;,Verdonck etal, 1987). Od baktérii Erwinia carotovora se
lisily tim, Ze zpisobovaly jen slabou, pomalou a variabilni mokrou hnilobu brambo-
rovych diskil v prib&hu 72 hod (&tyF dni), zatimco baktérie Erwinia carotovora béhem
jednoho dne. Jednotlivé izol4ty se liSily ve schopnosti macerovat pletivo bramboru.

Diskuse

Erwinia rhapontici byla poprvé popsdna u rebarbory (Millard, 1924), jako
pivodce krekové hniloby.R o be rts (1974) prokdzal, Ze Erwinia rhapontici zplso-
buje diskolorizace pSeni¢nych zrn. Také nékteré izoldty z jabloni (pupeni) a hru$ni
(korovych lézi) byly identifikoviny jako Erwinia rhapontici (Sellwood,
Lelliot,1978). Néktefi autofi se domnivaji, Ze okruh hostiteli Erwinia rhapontici
je SirSi neZ se dosud uvédi. Baktérie jsou pravdépodobné sou&asti epifytni mikrofléry.

Variabilita pektolytické aktivity je ddna skuteCnosti, Ze Erwinia rhapontici neni
schopna rozklddat pletivo brambor a jiné zeleniny pfi pH 7, ale jen v piipadé, Ze je pH
niZ$i neZ tato hodnota (Sellwood, Lelliot, 1978). Proto bylo nutné provést
opakované test pektolitické aktivity za riznych podminek prostfedi.

Vyskyt baktérie Erwinia rhapontici byl prokdzén v lzraeli, Velké Britédnii, Polsku,
Kanadé, USA a pravdépodobné také v Norsku, Nizozemi, Austrilii a Malaisii
(Bradbury, 1986). Pfi dovozu cibuli hyacintu z oblasti, kde je choroba roz3itena,
hrozi nebezpeti zavle&eni baktérie do CSFR. Pfesna a rychld determinace je proto nutnou
podminkou kontroly dovaZeného rostlinného materidlu. Podrobné diagnostické testy
vylou¢i moZnost zimény s baktérii Xanthomonas campestris pv. hyacinthi, kterd je
v CSFR karanténnim objektem.
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B. Kokoskovd (Research Institute for Crop Production,
Praha - Ruzyné, Czechoslovakia)

The appearance of Erwinia rhapontici on hyacinth in Czechoslovakia

From the consignment of the bulbs of hyacinth (Hyacinthus orientalis L.), Anna Marie
variety, imported to the CSFR from the Netherlands we received the bulbs suspected from
the infection by the bacteria Xanthomonas campestris. The infested bulbs were significant by
yellow-brown necroses of the size of approximately 5 - 10 mmZlocated on inner skins, most
frequently in the upper third part of the onion. The presence of pathogene was verified with
the help of bacteriological analyses. From the infected tissues, gramnegative bacteria,
facultatively anaerobic, oxidase-negative and pectoliticaly active, were isolated. On the King
B medium they formed the characteristic pink pigment. They colored the bottom tissue of the
macerated potato disks pink. After the evaluation of biochemical reactions the isolates were
identified as Erwinia rhapontici (further only as Er). Our isolates Er did not form H2S, indole,
they did not decompose lysine, ornithine, arginine, phenyl-alanine, did not use Tween 80,
adonitol, dulcitol, saccharose, they formed acetoin, utilized the Simmens citrate, manite,
inosite, sorbitol, malonate, esculin, lactose, cellobiose, rhamnose, trehalose and glucose. Eight
isolates of Er were verified in the test of pathogenicity on the bulbs of hyacinth of the Anna
Marie variety. The bacterial suspension in the concentration of 107 cfu/ml was injected into
the bulbs by a syringe. The bulbs were then placed in a humid chamber at the temperature of
26 °C and after two weeks the disease intensity was evaluated. The symptoms of the disease
after inoculation were congruent with those recorded in the naturally infected onions. The
reisolations that were carried out were successful. The original isolates and reisolates were
included in biochemical tests as well as in the test of pectolytic activity and their identity was
confirmed. It was thereby proved that the infestation of the bulbs of hyacinth is caused by the
bacteria of Erwinia rhapontici [(Millard) Burkholder 1948].

bulb of hyacinth (Hyacinthus orientalis L.); Erwinia rhapontici
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AKTUALITY

A METHOD OF MONITORING THE BIOLOGICAL EFFECTIVENESS
OF THE CONTROL OF THE COLORADO POTATO BEETLE
DUE TO EXPERIMENTAL TREATMENT
WITH THE MYCOINSECTICIDE BOVEROL

Olga DIRLBEKOVA, Martin JEDLICKA", Jan DIRLBEK

Kubisova 12, 182 00 Praha 8, 1Héjecké 1103, 253 01 Hostivice IV, Czechoslovakia

Colorado Potato Beetle (Leptinotarsa decemlineata Say) has been, after having been
brought to Europe, a dangerous potato pestin Europe. Its harmfulness is controlled by chemical
treatments every year. The treatments require from the producers to expend large sums of
money on one hand, and they have unfavorable impacts on the environment on the other
(negative effects on the agrobioeenosis, chemical purity of waters, threat of chemical residues
in the food chain, etc.). An endeavor to reduce the excessive use of pesticide chemicals is also
reflected in the treatments controlling the Colorado Potato Beetle (CPB) population, for
microbial preparations - mycoinsecticides - are used to control the CPB.

In Czechoslovakia in this sector of plant protection, attention is paid to the use of the
entomopathogenic fungus Beauveria bassiana (Bals.) Vuill. to control the Colorado Potato Beetle.
The technology of air-borne conidia of this entomopathogenic fungus was worked out on an
industrial scale using liquid sporulating media in plastic fermenters (Chlebnic¢kovd,
Nesrsta, 1980). The myoopreparatlon Boverol, which contains air-borne conidia of the
fungus Beauveria bassiana (tlter 10'° per g, minimum germmatlon of spores 70 %), has been
given trademark no. 166 019 in Czechoslovakia. This preparation is to be used in plant protection
to control the pests on the closed premises with growing agricultural crops or with stored farm
products, or to control the insect pests in the field conditions, mainly to control the CPB in the
potato crops.

The primary effects of Boverol on the insect are contact; the spores which have adhered to
the surface of the host body begin to germinate in favorable conditions and they penetrate through
the mycelium to the insect body. Dark to black spots appear at the places of the infection on the body
surface of CPB larvae, the amounts of excrements become excessive, the activity of feeding and
movement declines.The symptoms of infection are visible in the larvae in five to ten days in the
field conditions, and in further five to fourteen days the larvae die. The infection and its course
after Boverol treatment are related to the instar of CPB larvae and to their physiological
condition, to the temperatures and moisture conditions in the potato growth.

As the results of CPB control effectiveness are rather variable if the mycoinsecticide is used
alone, itis advantageous to use the combined treatment with the mycoinsecticide Boverol (1kg
per ha) and a reduces dose of insecticide. The reduced dose of insecticide induces immediately
the stress and fast death of CPB larvae; the decrease of assimilation area which is caused by
the feeding of CPB larvae during the incubation time is diminished when the mycoinsecticide
is applied alone.

Boverol in Czechoslovakia was the first mycoinsecticide to be used in the field conditions
to control the Colorado Potato Beetle. It was therefore necessary to work out and check an
original method of monitoring and evaluating the biological effectiveness of this microbial
preparation used to control the CPB in field conditions. This method was worked out and
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checked in the years 1985-1990. A two-aspects evaluation was used: 1) evaluation of the
effectiveness of the control of the most sensitive instar of CPB larvae (L1-2), which are to be
controlled by this treatment; 2) evaluation of the effectiveness of the control of the whole
population of the pest.

Unification of the methods of monitoring and checking the biological effectiveness of
mycopreparations applied to control various pests is one of the elementary conditions of correct
interpretation and comparability of the results obtained at different workplaces and in different
geographical regions.

Option of a plot and sectors of observation

In Czechoslovakia the occurrence and rate of occurrence of harmful factors are investigated
according to uniform methods (D ir | be k, 1972). In investigating the occurrence of Colo-
rado Potato Beetles, emphasis is laid on determining the number of beetles of a wintering
generation in the potato crop in spring, in the period of the maximum laying of eggs by pest
females. It is usually at the time when the stalks of medium-late and late potato varieties reach
the height of 15-20 cm. About a fifth of the potato field area is examined, usually in
a chess-board pattern, attention is paid to the occurrence of the pest at the borders of the field.
According to the per-hectare number of beetles of a wintering generation (the number of beetles
multiplied by five), the rate of pest occurrence is determined, plots to be treated are picked
out, plots to be chemically treated and plots with mycoinsecticide treatment are chosen.

The plots with medium to high rates of pest occurrence are chosen for the area treatment
with mycoinsecticide.

A scale of pest occurrence in spring:

less than 100 beetles of wintering generation per hectare - low occurrence;
101-150 beetles of wintering generation per hectare - medium occurrence;
151-200 beetles of wintering generation per hectare - high occurrence;

more than 200 beetles of wintering generation per hectare - very high occurrence.

On a given plot, it is necessary to demarcate certain sectors for the purposes of detailed
investigation and evaluation when we want to determine experimentally the biological
effectiveness of mycoinsecticides and to study the effectiveness of new combinations of
mycoinsecticides and chemical insecticides, or other additives (different per hectare doses).
The spatial sectors are divided in the sectors for a study of the biological effectiveness of
treatment with respect to the control of the adult states and developmental stages of the pest,
and in the sectors for the study of treatment effectiveness with respect to changes in the pest
population. We pick out as experimental sectors the places with a natural occurrence of the
pest. The crop is treated at the time of the maximum occurrence of 1st and 2nd instar larvae,
which are the most sensitive to the mycoinsecticide Boverol.

To study the effectiveness of treatment, 4-5 foci with the natural occurrence of about 100
larvae at the stages of 1stand 2nd instars (Li.2) are marked out. The foci are chosen at about
the same distances from one another (10-12 m), and in the line perpendicular to the direction
of sprinkler drive. The numbers of larvae must be regulated so that only Li-2instars are leftin
the foci, the eggs, beetles and older larvae (L3.4) are removed and destroyed. All instars on
potato hills are destroyed at a distance of 1.5-2.0 m around the focus. In this way sufficiently
high numbers of test individuals are provided on the plot to be treated (500 L;-2) for monitoring
the treatment effectiveness of the control of the most sensitive instars. The foci of Li-2instars
are marked out in the same way and with the same numbers on an untreated - check plot.
Colored 1.5m staffs are usually used to mark out the foci.
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Parallelly with the investigation of the control of L;.2 instars due to treatment, the effecti-
veness of treatment with mycoinsecticide was studied with respect to changes in the density
of pest population (scheme of the trial layout) - Fig. 1.
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1. Schema of the trial layout

On the same plot where Lj.2 foci are marked out, spatial sectors are also demarcated where
the control of the Colorado Potato Beetle population due to treatment is investigated. At the
places with the high concentrations of beetles, eggs and larvae, the sectors 5-10 m long are set
outin two adjoining potato rows. The length of 5 to 10 m depends on the number of pest larvae.
It is advantageous in a double row to observe the number of about 150-200 larvae and 100
eggs (i.e. ca. 3-4 egg groups). On the experimental plot and similarly on the check plot, 3-5
double rows are investigated. The adjoining double rows are at a minimum distance of 10 m
from each other.

Terms of evaluation (observation) and method of evaluation

Working out of method of studying the biological effectiveness of the control of the CBP
due to treatment with the mycoinsecticide Boverol, it was necessary to respect the practical
conditions of treatment, the method had to be simple but exact enough (it had to stick to
biological principles, including the cultural practices applied to the potato crop, specific
features of pest development and spraying schedule of the control of the other harmful factors
of potatoes) and it had to provide representative results. Determination of the term of biological
effectiveness evaluation is of decisive importance from this point of view. Considering the
experience with an evaluation of chemical control effectiveness, and the differences, charac-
teristic features and results of biological control, the first evaluation was set on the seventh
day after treatment, both for the foci of the pest and for double rows.

This term is decisive with respect to evaluating the biological effectiveness of the control
of the most sensitive instar larvae (L1-2), the result is a good characteristic of the control in the
initial phase after treatment. It is the data unbiased by a error due to larvae boring into the soil
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for pupation, it provides enough information for evaluating how to reduce the decrease in
potato assimilation area after CPB larvae feeding and for assessing the economic effectiveness
of the control due to treatment.

In double rows, the evaluation of the control due to treatment after seven days is biased by
an error resulting from the boring of the 4th instar larvae into the soil for pupation. Neverthe-
less, the data represent a reduction in the prevailing number of the 1stand 2nd instar larvae in
the population. The double rows should be examined once more after a week (after a fortnight
from treatment) when the effectiveness of the control of young hatching larvae due to
mycoinsecticide treatment can be evaluated only after treatment. The data collected in seven
and 14 days after mycoinsecticide treatment gives certain image of changes in the pest
population density in comparison with untreated control, but it is not decisive for evaluation
of the overall changes in the pest population density after mycoinsecticide treatment. The data
obtained after the developmental cycle of the pest has been finished, is very important.
Therefore the numbers of CPB beetles of a new generation are assessed in double rows and
they are compared with the initial numbers both on experimental and untreated (check) plots.
This evaluation should be made at the time of appearance of new-generation beetles: seven
days after the beginning of their appearance and three weeks after the beginning of their
appearance. The evaluation of the number of beetles can be completed by the numbers of larvae
in double rows investigated on the experimental and check plots. The percent control due to
treatment was calculated by the Henderson-Tilton formula(Dirl be k , 1988)

% BE = (1 - Ta/Ca . Cb/Tb) . 100

where: BE - biological effectiveness
Ta - the number of individuals collected from the test plot after treatment
Ca - the number of individuals collected from the check plot after treatment
of the test plot
Tb - the number of individuals collected from the test plot before treatment
Cb - the number of individuals collected from the check plot before treatment

If the trial was established carefully (double rows were picked out carefully), the bias of the
results due to the creeping over of larvae and beetles would be negligible. We must take into
account, however, that if the crop is infected with late blight of potato, the evaluation must be
finished sooner than the pest beetles begin to search intensively for food and before they
concentrate at the places with green leaves.

Characteristics of potato crop treatment with Boverol to control the Colorado Potato Beetle

In Czechoslovakia, sprinklers of the ORC 1001-3 - Sleza 3 type are currently used for
pesticide treatment of the field cultures. This machine can also be used for areal treatment with
the mycoinsecticide Boverol (the boom is equipped with the Albuz red nozzles). The working
pressure of the sprinkler is 0.6 Mpa, basal per-hectare dose of Boverol is 1000 g in 300-400
liters of water (water suspension). The mycoinsecticide Boverol is a white powder containing
air-borne spores (conidia) of the entomopathogemc fungus Beauveria bassiana (Bals.) Vuill.
The basal rate of the biological preparation is 10! 9 germinating spores per hectare. In order to
provide for the steady results of the control of the CPB due to Boverol treatment, it is
recommendable to use Boverol in combination with a chemical insecticide (combined
treatment with Boverol and reduced rate of insecticide). The kind and application rate
(per-hectare dose) of the chemical insecticide should be selected, in view of the strategy of
integrated plant protection, according to the actual population density of the pest, expected
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weather conditions at the time of treatment and the infection(Dirlbekovd, 1986). Itis
without fail necessary that the practical treatment will be controlled by a specialistin biological
pest control (Dirlbek, 1986), who is also responsible for the timely signalization of
a treatment term. When the treatment is at an untimely term, the biological effectiveness is
reduced - if it is performed 3-5 days sooner or later than in the optimum term, the effectiveness
isreduced by 15t030% (Dirl bek etal., 1986).
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Metodika zjistovani biologické ti¢innosti mykoinsekticidu Boverol pri pokusech
s plosnou aplikaci proti mandelince bramborové
(Leptinotarsa decemlineata Say)

Sjednoceni metod zjistovani a ovéfovani biologické tic¢innosti mykoprepardtii proti jednotli-
vym Skiidcim je jednou ze zdkladnich podminek sprdvné interpretace a srovnatelnosti
vysledki dosaZenych na riznych pracovistich a v riiznych geografickych oblastech. Metodika
. zji§tovani biologické ic¢innosti mykoinsekticidu Boverol pfi pokusech s plo§nou aplikaci proti
mandelince bramborové v sobé& zahrnuje dvé kritéria hodnoceni. Jednak hodnoceni G¢innosti
oSetfeni na vyvojové stupné larev Skiidce, proti nimZ je ochranné opatfeni zaméfeno (sméro-
véno,cileno) zekonomického hlediska, jednak hodnoceni ti¢innosti oSetieni na sniZeni celkové
populace Skilidce z hlediska ekologického (regrese ndsledné populace).
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MOLEKULARNE ASPEKTY PATOGENITY
AGROBACTERIUM TUMEFACIENS

Zuzana STARKBAUEROVA, Anténia SROBAROVA

Ustav experimentilnej fytopatolégie a entomolégie SAV, 900 28 Ivanka pri Dunaji

Modemé metédy genetického inZinierstva rastlin vyuZivaju fytopatogénnu baktériu Agro-
bacterium tumefaciens a v nej obsiahnuty Ti-plazmid, ¢ast genému, ktory sa mdZe za¢lenit do
jadrového genému rastlinnej bunky.

Virulencia agrobaktérii a jej prenos

Uz viac ako desatrocCic je zndme, Ze pri teplotich vys§ich (37 °C) ako je optimdlna
kultivaénd teplota (29 °C), je schopnost baktérii A. tumefaciens tvorif nadory ireverzibilne
stratend. Uskotocnil sa prenos virulencie in planta z patogénnych baktérii Agrobacterium sp.
do nepatogénnych baktérii A. radiobacter. Z tohe sa usudzovalo, Ze za nddorovitosf je
zodpovedny mimochromozomdlny prvok. DalSie pokusy potvrdili, Ze skuto¢ne ide
o extrachromozomadlny determinant virulencie - velky plazmid, ktory bol nazvany Ti (tumour
inducing) plazmid(Ondfej, 1985 Hooykaas, 1989a).

Pri procese indukcie tumoru sa hl'adala odpoved' na otézku, ktoré gény su zodpovedné za
prenos T-DNA z Ti-plazmidu A. tumefaciens do rastlinnej bunky. Ziaden z génov T-DNA
nevplyva na prenos tejto T-DNA (Ho oy ka a s, 1989a,b). Pre transformdciu rastlin agro-
baktériami st potrebné tri genetické prvky: chromozomadlne gény virulencie(Douglas et
al., 1985), gény virulencie (vir gény) na Ti-plazmide (Stachel, Nester, 1986)
a hranic¢né sekvencie T-DNA (T-DNA borders) (W a n g et al., 1987).

Chromozomailne gény virulencie

Chromozomilne gény virulencie(chv gény) nemaji, podobne ako gény virulencie (vir gény)
na Ti-plazmide, onkogénnu funkciu. Chromozomdlne gény virulencie st vSak, popri vir
génoch, nevyhnutné pri in vivo prenose T-DNA do rastlinnych buniek pomocou agrobaktérii.
Douglas etal. (1985) poukdzali na vyznam génov chvA a chvB pri uchyteni sa agrobaktérii
na rastlinnd bunkovi stenu. Gén chvB kéduje bielkovinu, ktord je doleZitd pri tvorbe cyklické-
hof-1,2 glukanu(Zorreguieta etal., 1988). Gén chvA determinuje transportné bielkoviny,
ktoré su umiestnené na vniitornej membrdne baktérie a si potrebné k prenosu f-1,2 glukanu
do periplazmy. Naproti tomu pridavok f-1,2 glukanu pri infikovani rastlin s takto mutovanym
génom chv sdm osebe nespdsobil vytvorenie tumoru (Cangelosi etal., 1989). Mutdcie
iného chromozomadlneho génu virulencie (pscA, alebo exoC) rovnako vedi k tomu, Ze
agrobaktérie 3-1,2 glukan netvoria (Thomas how etal., 1987). Pri skimani dlohy génu
chvBHawes a Pueppk e (1989) potvrdili pozitivnu koreldciu medzi schopnostou
agrobaktérii viazaf sa na bunkovii stenu rastlin a virulenciou (schopnostou vytvorit tumor).
Vyslovili hypotézu o existencii viac neZ jedného typu vizby k rastlinnym bunkdm. Typ tejto
vizby moze, no nemusi viest k transformdcii rastliny. '

Tieto chv gény si zodpovedné aj za tvorbu celulézovych vldkien (B-1,4 glukan), ¢o
v niektorych pripadoch ma vplyv na zvysenie Gcinnosti indukcie tumoru (Matthysse,
1987). Beck von Bodman etal, (1989) zistili, Z¢ gén chvB nemd vplyv na
konjugdciu Ti-plazmidu.
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Gény zodpovedné za onkogenitu a tvorbu opinov

Zasadne novd ctapa z hl'adiska vyuZitia bakteridlnych plazmidov v genetickom inZinierstve
nastala, ked' sa dokdzalo, Ze ¢ast Ti-plazmidu sa integruje do genému rastlin(Ondfej,
1985). Za premenu rastlinnych buniek na bunky tumoru si zodpovedné tri gény, ktoré sa
nachddzaji na T-DNA a nazyvajusa gény onc (Y a n g, 1985). Tieto gény kéduji enzymy,
ktoré sa zucastiiuji na tvorbe fytohorménov. Gén ipt, cyt alebo tmr kéduje izopentenyl-
transferdzu - enzym, ktory katalyzuje konverziu AMP na izopentenyl-AMP (zliceninu s
cytokininovou aktivitou). DalSie dva gény onc, ktoré sa nazyvaji aux-1, tms-1 alebo iaaM
a aux-2, tms-2 alebo iaaH, kéduji enzymy monoxygendzu a hydroldzu, ktoré spolu
katalyzuji premenu tryptofinu cez indolacetamid na kyselinu indoloctovi, zliceninu
s auxinovou aktivitou. Takto si moZno vysvetlit, preco introdukcia T-DNA vedie
k neobmedzenej proliferdcii transformovanych buniek na infikovanej rastline. Bunkové
pletiva baktériovej nddorovitosti preto nevyzaduji pridavok fytohormdénov do pddy pri
raste in vitro (Ho oy kaas, 1989a). Okrem tychto troch génov obsahuje Ti T-DNA
prinajmenej eSte jeden gén, nazyvany tieZ gén 6b, ktory sa uplatiluje len na niektorych
rastlinnych druhoch, napr. Nicotiana glauca (Hooykaas etal., 1988). Najnovsie sa
zistilo, Ze gény 6b st u A. tumefaciens kmeiiovo Specifické a ovplyviiuji aktivitu génov,
zodpovednych za tvorbu auxinu aj cytokininu (Tinland etal., 1989).

Pletivd buniek baktériovej nddorovitosti sa vyznacuji pritomnostou opinov. Opiny su
zluceniny najcastejSie aminokyselin s cukrami ako je pyruvdt a a-ketoglutardt, syntetizované
enzymami, ktoré si pritomné v bunkdch baktériovej nddorovitosti. Gény pre syntézu opinov
sa do genému rastlinnych buniek véleiiuji's T-DNA. Podra Ti (resp. Ri) plazmidu pouzitého
kmena agrobaktérie sa tvoria v infikovanych bunkach rézne typy opinov (Hooykaas,
1989a; Messens etal., 1985 a ini). Tak rozoznivame oktopinové, nopalinové, succi-
namopinové a leucinopinové Ti-plazmidy, ako aj agropinové, mannopinové Ri-plazmidy.
Naposledy sa zistila $truktira dalSieho opinu - mikimopinu v Ri-plazmide (Iso ga i etal.,
1988). Opiny méZu byt utilizované tumor indikujicimi agrobaktériami ako vyhradny zdroj
uhlika, dusika a energie, pretoZe sa na ich Ti-plazmidoch nachddzaji inducibilné gény pre
katabolizmus opinov (Ondfej, 1985 Hooykaas, 1989b). Opiny neindikuji iba
horeuvedené katabolické gény, ale tiez konjugativne, transferové (tra) gény na tychto plazmi-
doch. To md za ndsledok rozsirenie Ti (Ri) plazmidov v bakteridlnej populdcii, nachddzajicej
sa v tkanive nidora (Ho oy ka as, 1989b). Niektoré z opinov simuluji indukciu génov
virulencie a tak m6Zu zohrdvat urciti tlohu v procese tumorogenézy. To by znamenalo, Ze
genetickd reguldcia aktivity génov virulencie a funkcii, kontrolovanych opinmi je vzdjomne
prepojend (Veluthambi etal., 1989).

Oblast vir génov md velkost okolo 40 kilobdz (kb) a v pripade oktopinového Ti-plazmidu
obsahuje sedem operdnov, ktoré st oznacené podl'a abecedy (virA - virG). Su regulované
a tvoria regulén (Hooykaas, 1989a; Stachel, Nester, 1986; Stachel,
Zambryski, 1986). Uoktopinového (ale nie u nopalinového) Ti-plazmidu je pritomny
gén, nazyvany virF. Tento gén, kédujici bielkovinu 22,4 kDa, je indukovatelny aceto-
syringénom a je sti¢astou virregulénu(Hooy kaas, 1989a;Melchers etal., 1990).

Operdny virA a virG obsahuji jeden gén, operény virC a virE dva gény, operén virD
obsahuje Styri gény a virB operén jedendst génov. Styri z tychto operénov (virA, virB, virD,
virG) st nevyhnutne potrebné na indukciu tumoru. Mutdciou v ktoromkol'vek z ostatnych
operonov sa ziskajui kmene agrobaktérii, ktoré maji bud’zniZenu virulenciu, alebo st schopné
vyvolat tumor na zmensenom po¢te hostitel'ov(H o o y k a a s , 1989a). Bielkoviny, ktoré s
kédované génmi virB, sa zaclefiujiido membrany, alebodo periplazmy(Tho m ps o n etal.,
1988; Ward etal., 1988). Tieto bielkoviny st nepostradatel'né pri prenose T-DNA, z ¢oho
sa usudzuje, Ze by mohli vytvdrat fyzikdlnu Struktiru, umoZiiujicu prenos T-DNA. Gény vir
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mdzu mat rozhodujici vplyv na to, ktoré kmene agrobaktérii a aky pocet hostitel'skych rastlin
st schopné transformovat, resp. na Gcinnosti prenosu T-DNA. Tak sa napriklad dokizalo, Ze
gén virF je nevyhnutny pre indukciu tumoru na Nicotiana glauca. Nopalinové kmene
v porovnani s oktopinovymi sii tu mdlo onkogénne, ale introdukciou génu virF z oktopinového
sa nopalinovy kmefA. tumefaciens stal plne onkogénnymna N. glausa(M el chers etal,
1990). Naopak, nopalinovy, ale nie oktopinovy, plazmid md gén fzs, kédujici bielkovinu
podobnii izopentenyltransferaze, ktord je kédovand génom ipt, pritomnom na T oblasti a
zudastiluje sa na tvorbe a sekrécii (vylucovani) trans-zeatinu hostitel'skou baktériou. Gén tzs
je moZné indukovatacetosyringénom, a preto tvori &asfvirreguléau(Powe | | etal., 1988).

Regulicia génov virulencie

Expresia génov vir je regulovand pocas indukcie agrobaktérii v pritomnosti rastlinnych
buniek s nimi produkovanymi, alebo Cistymi rastlinnymi signdlnymi molekulami, ako je
acetosyringénaa-hydroxyacetosyringén(S ta c h e | etal.,1985). Vynimku tvoria gény vird
a virG, ktoré sa prepisujli pocas vegetativneho rastu v hostitel'skej baktérii, hoci gény virG si
indukované s vi¢Sou uéinnostou v pritomnosti uvedenych rastlinnych fenolov(Stachel,
Zambryski, 1986). Fenolické litky sa uvol'iiuji z rastlinného tkaniva zvldst po posko-
deni, o ktorom sa dlhsi ¢as vedelo, Ze je nevyhnutnou podmienkou ("conditio sine qua non")
pre tumorogenézu rastlin agrobaktériou. Okrem acetosyringénu a a-hydroxyacetosyrigénu,
ktoré sa povaZujii za najsilnejSie induktory, st zndme aj iné fenolické zliceniny, pdsobiace
ako induktory génov virulencie. Su to prekurzory ligninu, ako je koniferylalkohol a kyselina
sinapinikovi(Spencer, Towers,1988;Melchers etal.,1989). TieZflavonoidy,
zndme ako induktory nod génov mdZu pri baktéridch rodu Rhizobium pdsobif ako induktory
génovvir(Zerback etal., 1989).

Opiny stimuluji indukciu génov vir Ti-plazmidu A. tumefaciens. Stimuldcia aktivity génov
vir je v tomto pripade zdvisld na pritomnosti acetosyringénu(Veluthambi etal., 1989).

Dve bielkoviny, kédované oblastou virulencie, t. j. VirA a VirG, si sprostredkovatel'mi
aktivdcie ostatnych génov vir v pritomnosti fenolickych zli¢enin (induktorov) (Stachel,
Zambryski,1986). ’

Udaje ziskané pri $tidiu systémov NtrB-NtrC (Keener, Kustu,1988; Weiss,
Magasanik,1988),EnvZ-OmpR(I g o efal.,1989)a CheA-CheY (He s s etal., 1988)
ukdzali, Ze senzorovd bielkovina sa méZe staf fosforylovanou a potom méZe pdsobit ako
$pecifickd proteinkindza pre doprevidzajiicu aktivaéni bielkovinu.

Bielkovina VirA je pritomnd vo vniitornej bakteridlnej membrdne (Leroux et al.,
1987;Melchers etal., 1987), preto je vo vhodnej pozicii, aby mohla priamo zachytit
fenolické zliceniny. Acetosyringdn je relativne hydrofébna zli¢enina, mohla by (podobne
ako flavonoidy) preniknif membrdnou baktérii (Recourt et al., 1989) a dostat' sa do
kontaktu s aminokyselinami bielkoviny VirA v receptorovej oblasti TM2. Za predpokladu,
Ze by sa bielkovina VirA dostala do kontaktu s acetosyringénom, mohla by, ako uvidza
Hooykaas (1989a), zadal posobit ako kindza bielkoviny VirG, ktord by po svojej
fosforyldcii bola schopnd sa viazat na §pecifické sekvencie prométorov vir. Takto akti-
vovand aktivaénd bielkovina VirG méZe potom pdsobitako pozitivny reguldtor prométorov
vir, ¢o vedie k expresii vir génov v pritomnosti rastlinnych fenolov.
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Molecular aspects of the Agrobacterium tumefaciens pathogenity

The findings on the transfer of geneticinformation through the help of the A grobacterium
tumefaciens, on the conditions of such transfer and properties of the different parts
of genome are summarized in the study.
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INFORMACE

Bude nas casopis sledovan v Current Contents ?

Touhou kazdého vydavatele je, aby jim vyddvany védecky casopis byl zarazen do Current
Contents (CC), Science Citation Index (SCI) a dalSich sluZeb poskytovanych ISI (Institute for
Scientific Information) ve Philadelphii. PoZadavky kladené ISI pfi vybéru asopis upfesnil pred
¢asem pracovnik tohoto tstavu, E. Garfield, v bulletinu Current Comments (&. 22, 1990).

Pfi hodnoceni uvaZovaného Easopisuse berou v iivahu v zdsadé tfi typy informaci: idaje o citovan,
troveii Casopisu (to jak vyhovuje vydavatelskym normdm) a kone¢né zhodnoceni ¢asopisu experty.

Vybér novych ¢asopisfi je pfisny. ISI vychdzi z pfedpokladu, Ze vétSina zdsadnich praci
vychdzi v omezeném okruhu ¢éasopisd. A md pro to i ditkazy. V roce 1988 bylo napf.
zpracovdno kolem 8 miliéni citaci. Z nich 83 % byly citace ¢lanki uvefejnénych pouze v 900
casopisech z celkového poctu 4400 casopisil sledovanych citacni sluZbou. Z 435 000 origi-
ndlnich védeckych praci ¢i literdrnich studii bylo 86 % publikovadno ve 2000 ¢asopisech. V
zdsadé by se tedy mohl ISI omezit na zhruba 500 $pickovych ¢asopisi, a pfesto by poskytoval
sluzby na velmi dobré trovni. JestliZe dnes ISI zpracovévi vice nez 7000 ¢asopisii, daleko to
pfesahuje potfeby béZného odbératele, a proto se zafazeni dalSich titul@ peclivé zvaZuje.

Pokud jde o posouzeni citovanosti publikovanych €ldnkd, opird se o databazi SCI, kterd
spolu s databdzemi Social Sciences Index a Arts and Humanities Citation Index zahrnuje asi
18 miliénii zdrojovych poloZek publikovanych od roku 1945 a vice neZ 217 miliénil citaci.

Pro hodnoceni citovanosti &ldnki publikovanych v uréitém Casopise slouZi Journal Citation
Reports, které hodnoti celkovy pocet citaci, ohlas na €ldnky, citovanost uritych &asopisi atd.
Celkovy podet citaci ¢ldnki publikovanych v renomovaném &asopise miZe byt detyhodny: v
roce 1988 se na prvnim misté umistil Journal of biological Chemistry se 173 tisici citacemi,
tésné ndsledovaly Nature (167 987), Proceedings of the National Academy of Sciences of the
USA (167 464), Journal of the American Chemical Society (122 492), Science (106 393) atd.
Dvacidty paty nejcitovanéjsi casopis dosdhl 34 856 citaci. VSechny nejcitovanéjsi ¢asopisy jsou
vénovdny zékladnim véddm vetné mediciny, nebo jsou to &soplsy typu Nature a Science.
Casopisy v&novanéspecifickym odvétvim (napf. zemédélské)se mezi nejcitovan&jsimi pocho-
pitelné neobjevuji.

Zavaznost (impact) Casopisu, resp. publikovanych ¢ldnkl se hodnoti indexem, ktery se
vypoditd délenim poctu citaci ¢asopisu v uréitém roce poétem praci v ném uvefejnénych
v pfedchdzejicich dvou letech. V roce 1988 byl na prvém misté Annual Review of Bioche-
mistry, ktery dosdhl 3237 citaci 67 &l4nkd publikovanych v letech 1986 a 1987 (index 48,3).
N4sledoval Pharmacological Review (index 29,4), Annual Review of Immunology (25,4) atd.
Na prvni mista se pfi tomto hodnoceni dostdvaji ¢asopisy typu sbornikil, publikujici literdrn{
studie, coZ znevyhodiiuje Casopisy publikujici plivodni védecké price. Proto se vyfazuji
casopisy, které ve dvou letech publikovaly méné neZ 100 élankd (coZ je pfipad sbornikovych
casopisii). Na prvni misto se tak v roce 1988 dostal asopis Cell (index 23,9), ndsledovdn New
England Journal of Medicine (21,1), Science (16,5), Nature (15,8), atd.

V posledni dobé hodnoti ISI i pétilety ohlas, aby se zachytily price, na néZ neni okamzZitd
reakce. Pocet ¢lanki publikovanych v uréitém roce (napi. 1984) pak slouZi pfi vypoctu indexu
jako délitel poctu citaci za tento a nasledujici ¢tyfi roky (napf. 1984-1988). V roce 1988 byl
na prvnim misté ¢asopis Cell (index 77,4), ndsledovdn Journal of experimental Medicine
(44,2), atd. Mezi 25 asopisy se $pickovym pétiletym ohlasem se viak vétSinou objevuji ty,
které zaujimaly pfedni misto i pfi hodnoceni ohlasu v priibéhu jednoho roku. Opét jsou to
predevsim Casopisy biologické, véetné 1ékafskych.

159



Ochr. Rostl., 28,1992 (2) : 159-160

Pro zajimavost miiZeme uvést, Ze databdze ISI umozZiiuje sledovat ohlas i podle riiznych
typll "zdrojovych poloZek" - piivodnich praci, literdrnich studii, dopist, pozndmek, chyb i
odvoldvek. Tak napf. literdrni studie mély nejvétsi ohlas u ¢asopisu Lancet, plivodni price
v British medical Journal atd. Do zna¢né miry je to pochopitelné ddno charakterem casopisu.

Dile je moZné pro jednotlivé Easopisy pofiditvytah jejich nejcitovanéjsich ¢ldnk, a to podle
ohlasu v jednotlivych letech. Pfi hodnoceni €asopisu se rovnéZz posuzuje jeho interna-
ciondlnost, a to ve dvou smérech: podle stitni pfisluSnosti prvniho autora a podle stitn{
pislu$nosti autord, ktefi ho citovali. Stitn{ pfislu$nost se posuzuje podle adresy pracovisté -
dochdzi tu sice k uréitym chybdm (hostujici védci), ale ty nepfesahuji 5 %. Nékteré casopisy
jsou skute¢né mezindrodni: tfeba v International Journal of Cancer publikovali v roce 1984
autofi ze 32 zemi. Pokud se ukdZe, Ze Casopis je zajimavy jen pro omezenou geografickou
oblast, je pravdépodobnost zafazeni do sluZzeb ISI mensi.

Druhym kritériem pro posuzovdni Casopisu je jeho vydavatelskd troveii. Pfedeviim se
hodnoti véasnost vyddvdni. Ta se povaZuje za jednu z hlavnich povinnosti vydavatele. Je
neetické a nepfijatelné, aby byl ¢asopis vyddvdnse zpoZdénim nebo nepravidelné. Samoziejmé
by také nemélo byt nepfijatelné dlouhé obdobi mezi doddnim rukopisu a vyddnim.

Rozhodnuti ISI o zafazeni ¢asopisu do jeho sluZzeb miiZze byt téZ ovlivnéno tim, jak ¢asopis
dodrZuje mezindrodni vydavatelskd pravidla. Mj. jde napf. o dostate¢né informativni titul
casopisu, dostate¢né popisné tituly ¢ldnkii a abstraktd, iplné bibliografické informace u veske-
ré citované literatury, plné adresy vcetné Cisel telefoni a faxii u vSech autord atd.

Pochopitelné se bere v dvahu i jazyk, ve kterém je Casopis vyddvdn. I kdyZ do CC jsou
zafazovdny Casopisy vychdzejici v riiznych jazycich, je nezbytny dostate¢né informativni
abstrakt nebo souhrn v angli¢tiné. PfeloZen by mél byti ndzev ¢lanku. DileZité jsou téZ dalSi
ukazatele: zda je odborné posuzovina relevance rukopisu, spolehlivost metodiky, originalita
vysledkd, dplnost literatury a dalsi faktory.

Zpétné se posuzuje védeckd kvalita pfispivajicich autorfi i ¢lent redakéni rady: jak Casto
publikovali, ve kterych Casopisech se objevuji jejich prdce, zda jejich price byly citovény.
Kontroluji se i seznamy literatury, aby se zjistilo, zda autofi cituji Siroky rozsah vyznamnych
casopisfi. To naznacuje, do jaké miry se autor sezndmil s literaturou a je ¢lenem S$irsi védecké
komunity.

Ur¢itou pomoci pfi hodnoceni miiZe byt také reputace urcitého vydavatele, pokud jde o nové
casopisy. Néktefi vydavatelé totiZz zaklddaji casopisy pfedcasné, nebo podléhaji ndtlaku
urcitych skupin apod.

Poslednim kritériem jsou vysledky posouzeni experty. Riizné sluzby ISI maji k tomu ticelu
zafizeny poradni vydavatelské rady, jejichZ ¢leny jsou vyznamni védci a jejichZ kolektivni
multidisciplindrni odborné znalosti jsou cennym pfinosem pfi posuzovani novych i jiZ existu-
jicich publikaci. Kromé toho se vyZaduji posudky od védcii z oblasti vyzkumu, které posu-
zovany Casopis pokryva.

Je zfejmé, Ze vybér Casopisu je ndroény proces, provddény fadou specialistii a zahrnujici
fadu kritérii. Cilem je, aby byly sledovdny skute¢né jen kvalitni ¢asopisy. V zdvéru proto autor
doporucuje vSem vydavateltim Zddajicim o zafazeni periodika do sluZeb ISI, pfedeviim CC,
aby své Zddosti fddné zvdzili a pokud ji pfesto zaslou, aby ji doloZili vS§emi ndleZitostmi (plné
idaje o vydavateli, resp. editorovi, o jazyku, frekvenci vydavani atd.) a rovnéZ nékolika
poslednimi vytisky periodika.

Ing.Jan Jirdtko, CSc.

160



CONTENT

Smrcéka L,Babbrek L:Thetransmission of a mixture infection caused by arabic
mosaic virus, tomato black ring virus and cucumber mosaic virus from leavels of sponta-
neously infected raspberry (Rubus ideaus L.) plants to assay plants . . . . . ... ... 81
S 1o vdk M.:Suitability of Exetastes cinctipes Retzius and Microplitis mediator Haliday
for mass rearing againstcabbagemoth . . . . ... ... ... ... .. L. 91
Jurik M,Zdahorovad K.:Separation and transmission of two legumes viruses from
mixed infectionbyaphidS : wo v wvwe v ma s v s su vwn swE e s 95
Poldk J,JevtuSenko O.A.: Thedetection of beet western yellows virus using
antibodies conjugated with inorganic pyrophosphatase in ELISA . . . . . ... .. .. 101
Vozenilkova B.:Thefungicides inhibiting on Sclerotinia sclerotiorum (Lib) de
Bary and Trichoderma Trinvitro . . . . . . . . . . . . e 109
Subikovi V,Bojnansky V,Baumgartnerovad H. Occurrences of
beet necrotic yellow vein virus inSlovakia . . .. ... . ... o000 115
Mo lnar J.: Oriental peach moth (Cydia molesta Busck) - flight activity, temperature -
-phenological model of development . . . . . .. ... ..o oL 123
Lis ka M.: The possibilities of winter wheat protection agains dwarf smut of wheat

ACTUALITIES

Dirlbekovd O,Jedlicka M,Dirlbek J.: Amethod of monitoring the biolo-
gical effectiveness of the control of the Colorado potato beetle due to experimental
treatment with the mycoinsecticide boverol . . . . . . ... ... ... ... .. 149
Starkbauerova Z,Srobdrovi A.:Molecular aspectes of the Agrobacterium
tuntefaciens PathoBenity & v v apwp s & s s s M5 4 586 wim S o W 154



47 451

Védecky ¢asopis OCHRANA ROSTLIN -+ Vydivi Akademie zemédélskych véd CSFR -
Ustav védeckotechnickych informaci pro zemédélstvi « Vychazi &tyfikrit roéné » Redaktorka
RNDr. Marcela Braunova < Redakce: 120 56 Praha 2, Slezskd 7, telefon 25 75 41 « Sazba
UVTIZ Praha, tisk UVTIZ Praha, pobocka Nitra, pracovisko Bratislava * © Ustav védecko-
technickych informaci pro zemédélstvi, Praha 1992.

Rozsifuje PNS. Informace o predplatném poda a objednavky pfijima kaZd4 administrace PNS,
dorucovatel tisku a Administrace centralizovaného tisku, Kafkova 19, 160 00 Praha 6



