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Voltinism of the European Corn Borer,
Ostrinia Nubilalis Hbn., in Slovakia

Ludovit CAGAN

Slovak University of Agriculture in Nitra — Department of Plant Protection, Nitra, Slovak Republic

Abstract
CAGAN L. (1998): Voltinism of the European corn borer, Ostrinia nubilalis Hbn., in Slovakia. P1. Protect. Sci., 34: 81-86.

From 1987 to 1995 the occurrence of the second generation of the European corn borer was investigated in Slovakia. During the
study, more than 30 000 larvae were found in maize stalks in autumn. In 1994, for the first time in Slovakia, pupal cases were
observed in stalks, indicating the development of the second generation adults of the pest. Pupal cases were not found in other
years of study. The difference between the year 1994 and the other years was found when degree-days accumulation at base
10 °C was calculated for the periods from the date when the first eggs were observed up to July 14 (daylight 15 hours 40 minutes)
or July 19 (daylight 15 hours 30 minutes). These numbers were the highest in 1994 and reached 297.0 °C and 365.4 °C, respec-
tively. Degree-days accumulation during the whole year was also the highest in 1994 (1 545.3 °C). Minimum daily temperatures
in July 1994 never dropped below 12 °C. The results indicate that even extremely high temperatures in some years have almost
no influence on diapause of the European corn borer developing on maize plants in Slovakia, and the population is completely

univoltine.

Ostrinia nubilalis, European corn borer; voltinism; diapause; photoperiod

The European corn borer (ECB), Ostrinia nubilalis
Hbn., a pest of maize, is univoltine in the coldest regions
of its host. In Europe the pest was found to be univoltine
in North Baden and the plain south of Stuttgart in Germa-
ny (BROD 1973; OHNESORGE, REH 1987), Poland (KA-
NIA 1961), Czech Republic (LOKAJ, MAREK 1986),
north-eastern Romania (MUSTEA et al. 1975) and north-
-eastern Ukraine (SHAPIRO et al. 1979). One generation
of the pest was found also in the Paris region and Alsace
in France (HAWLITZKY 1986; STENGEL 1982), the Rhein
valley in Germany (OHNESORGE, REH 1987), northern
Switzerland (BIGLER 1986), southern Moravia in the
Czech Republic (HRDY et al. 1986), Slovakia (CAGAN
1993), Hungary (NAGY 1975), Transsylvania in Roma-
nia (MUSTEA et al. 1975) and northern Moldavia (SHA-
PIRO et al. 1979). A partial second generation was obser-
ved at some locations in Central Europe during recent
years.

In 1927, only 14 empty pupae among 800 larvae were
found in the vicinity of Zagreb in Croatia (HERGULA,
VOUK 1928) and a partial second generation appeared
only in some locations of former Yugoslavia (HERGULA
1930). From 1966-1969 the second generation created
2.1-28.5% of captured moths, and from 1973-1985 it was
52.3-84.4% in Yugoslavia (BACA, HADZISTEVIC 1989).
In 1928 pupae of the corn borer were found only in a few

cases in south-western Hungary — the warmest Hunga-
rian region (KOTLAN 1929). Later on it was found that in
Hungary (MESZAROS 1969) and in Slovakia (BARABAS
et al. 1985) the flight of moths in light traps could have
two distinct peaks. It was concluded that in years with
above-average temperatures the pest produces a partial
second generation in Slovakia and in Hungary, but lar-
vae fail to finish their development (BARABAS et al. 1985;
NAGY 1975).

There is no information about the second generation of
the European corn borer in Slovakia based on the fin-
dings of remnants of the pupae in maize stalks. We found
such remnants for the first time in Slovakia. In this paper
the climatic conditions are analyzed which influenced the
development of the pest.

MATERIAL AND METHODS

In autumn 1987-1995 maize stalks were analysed for
European corn borer diapausing larvae and remnants of
pupae. The number of larvae each year was more than
one thousand. Field populations of the pest were exa-
mined at different locations across south-western and
south-eastern Slovakia (districts Nitra, Trnava, Nové Zam-
ky and TrebiSov).
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In all years of observation the maize plants were sear-
ched for eggs of the European corn borer.

Degree-days accumulation (base 10 °C) was calcula-
ted for the periods between the date of the first eggs and
July 11 (daylight 145hours and 45 minutes), between the
date of the first eggs and July 19 (daylight 15 hours and
30 minutes), between the beginning of the year and July
19, between the beginning of the year and July 31, and
for the whole year. Daily mean air temperatures 2 m abo-
ve ground were used for computation. The degree-days
accumulation from the beginning of the year (the number
of degrees above the threshold temperature 10 °C occur-
ring each 24-hour period) and minimum daily air tempe-
ratures 2 m above ground were compared for the period
when the incidence of diapause probably occurred
(Fig. 1).

Temperature data were obtained from the Agrometeo-
rology Station at the Slovak University of Agriculture in
Nitra.

RESULTS

Table 1 shows the number of European corn borer lar-
vae collected from four districts of Slovakia over the
years 1987-1995. In 1994, 8381 larvae and two remnants
of pupae were found in the stalks. Pupal remnants were
not observed in the other years.

In all years the first eggs of the European corn borer
were found in Nitra during June. Accumulated tempera-
ture in degree-days between the beginning of the year
and this date ranged from 313.2 °Cin 1991 t0 451.9 °C in
1989 (Table 2). The average was 406.8 °C. In 1994 it was
373.4 °C, which indicates that temperatures before egg-
-laying did not influence the voltinism of the pest. De-
gree-days accumulation between the beginning of the year
and July 19 (the date when daylight decreases to 15 hours
30 minutes) ranged from 597.9 °C in 1991 to 738.5 °C in
1993. This number reached its highest value in 1993. This
result shows that the calculation of degree-days from the
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Fig. 1. Number of degree-days from the beginning of the year (Y1, upper curve) and from the date of observation the first
European corn borer eggs (Y1, lower curve). Minimum daily temperatures from June 20 to July 31 (Y2, middle curve labelled by

asterisks)
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Table 1. Number of collected European corn borer larvae in
four districts of Slovakia during the years 1987-1995 (Larvae
were collected in September and October)

District
Year Nitra Tmava Nové Zamky TrebiSov
1987 668 357 0 0
1988 681 342 0 0
1989 1340 240 0 0
1990 1610 540 0 0
1991 860 200 0 50
1992 660 640 80 80
1993 2561 1995 0 176
1994 4980%** 750 1513 1138
1995 4757 950 1728 837

** two remnants of pupae in the maize stems

beginning of year will not indicate areal influence of tem-

perature on voltinism.

The following calculations show the differences
between the year 1994 and the other years (Table 2):

1. Number of degree-days between the beginning of the
year and July 31, when the daylight decreased to 15 hours,
ranged from 708.0 °C in 1987 to 953.7 °C in 1994.

2. Degree-days accumulation during the year was the
highest in 1994 (1545.3 °C).

3. Number of degree-days between the date of the first
eggs up to July 14 (daylight 15 hs 40 min) or July 19
(daylight 15 hs 30 min) were the highest in 1994 and
achieved 297.0 °C and 365.4 °C, respectively.

Fig. 1 shows the accumulated temperatures in degrees
above 10 °C from the beginning of the year and from the
date of observation of the first European corn borer eggs.
The minimum daily temperatures between June 21 and

July 31 are also presented. Somewhere between July 1
and July 31 is the point when daylight is short enough to
initiate diapause, and larvae are developed enough not to
react to this daylength.

In 1994 the number of degree-days between the begin-
ning of the year and June 30 was 499.6 °C. Very high
temperatures caused very quick accumulation of the tem-
peratures in July (Fig. 1).

In 1987, 1988, 1991 and 1995 the number of degree-
-days from the beginning of year was under 450 °C on
June 30. This was 450-500 °C in 1989 (489.1 °C) and
1990 (472.5 °C) but there was a very cold period in July
in these years (Fig. 1). This caused a low number of de-
gree-days on July 19 and July 31 compared to the year
1994.

In 1992 and 1993, the number of degree-days on June
30 was higher than in 1994 (Fig. 1). In those two years
the average daily temperatures in July were colder than
in 1994, which led to a lower number of degree-days on
July 19 and July 31 than in 1994.

Another noteworthy difference was that in July of 1994
the daily temperature never dropped below 12 °C, while
on the 9" of July 1993 the daily temperature decreased to
7.8 °C and the July average was 12.4 °C (compared with
an average of 15.5 °C in July 1994). Average minimum
daily temperature in July 1992 was 13.9 °C, and on July
17 and July 29 it was below 10 °C.

DISCUSSION

The possibility of a second generation of the European
corn borer in Slovakia was predicted already in 1983 when
the temperatures were very high during the summer (Bi-
ROVA 1989). In the same year BARABAS et al. (1985)
found a distinct second peak in the flight of moths. They
were captured in light traps during late August of the

Table 2. Date of the first egg clusters (first eggs) and number of degree-days (base 10 °C) from the beginning of the year to this
date (egg DD, ). Number of degree-days between the date of the first eggs and July 11 (larvac DD,,11) and July 19 (larvae
DD, 19). Number of degree-days between the beginning of the year and July 19 (DD;y-July19), July 31 (DD y-July 31) or the

end of the year (DD, ,-year)

Year Firsteggs  EggDD,, LarvaeDD 11 Larvae DD,;19 DD,;~Julyl9 DD, ~July 31 DD, ~year
1987 30. 6. 372.1 134.8 244.5 603.2 708.0 1234.1
1988 30. 6. 449.7 1383 199.6 638.0 791.6 1314.7
1989 26. 6. 451.9 198.1 257.5 698.2 817.4 1344.7
1990 25. 6. 407.4 158.6 227.9 626.1 763.0 1293.3
1991 25. 6. 313.2 157.4 252.4 597.9 728.5 1327.2
1992 21. 6. 438.6 225.1 304.9 731.8 880.0 1537.9
1993 10. 6. 443.1 276.9 337.9 738.5 876.0 1406.8
1994 20. 6. 373.4 263.9 365.4 727.9 953.7 1545.3
1995 27. 6. 411.4 173.7 285.5 686.5 860.1 1374.3
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years 1987-1991 (CAGAN, BARABAS 1996). The questi-
on is how to explain the second peak of the flight. A possi-
ble reason is that the moths caught in the traps did not
originate from maize but from other plants. KANIA and
PALCZYNSKI (1960) found 39 plant species where the
ECB overwinters. VUKASOVIC and GLUMAC (1961) con-
cluded that diapause of the ECB is affected by nutri-
tion and development of the pest on maize was slower
than on the leaves of willow and hemp.

Table 2 shows the number of degree-days between the
beginning of the year and the date the first eggs were
observed. The average was 406.76 °C, which was higher
than in Moravia in the Czech Republic (LOKAJ, MAREK
1986) or in the Paris region (HAWLITZKY 1986). This
difference is probably caused by more continental clima-
tic conditions in Slovakia where temperatures are lower
in winter and higher in summer than in the regions listed
above.

Data in Table 2 show the degree-days accumulation in
different intervals of the year. It appears that the develop-
ment of the larvae was especially influenced by tempera-
ture after the date when the first eggs were found. In 1993
the first eggs were found already on June 10. Cold tem-
perature in July probably slowed the development of the
larvae so much that they did not develop enough to esca-
pe from diapausing conditions. The highest number of
degree-days between the date of the first eggs and July
19 was found in 1994. On July 14 (daylight 15 h 40 min)
this number was also the highest in 1994 (297.0 °C in
1994 and 289.3 °C in 1993). Up to July 12 this number
was higher in 1993 than in 1994. Since pupae were found
only in 1994, the point that decided diapause was pro-
bably after July 12.

Diapause of the ECB is influenced by daylight and also
by temperature. BECK and HANEC (1960) reported a pho-
toperiod threshold of 15.0 h per day for larvae reared at
26 °C and 15.5 h per day for larvae reared at 21 °C. The
critical photoperiod in North Dakota was near 15.5 hours
of light per day (HOARD 1994). MUTCHMOR (1959) in
Ontario found no diapause among borers maturing
between July 14 and July 19, but complete diapause
among borers entering the last instar between July 25 and
July 30. When the larvae of the ECB are reared in labora-
tory conditions, 16 h of light is considered insufficient to
induce diapause. BECK and APPLE (1961) computed that
14.75 h of daylight (sunrise to sunset) is assumed to ap-
proximate a 15-hour photoperiod in the laboratory. Ac-
cordingly, 15 h 45 min of light (sunrise to sunset) can be
compared to 16 hours in the laboratory. In Slovakia such
daylength is on July 11. The larvae will probably not dia-
pause when the daylight is 15 h 30 min (corresponding to
15 h 45 min in the laboratory). In Slovakia, July 19 has
this daylength.

Larvae of the ECB are sensitive to diapause-inducing
conditions during all five instars, but the first three in-
stars are the most sensitive (BECK, HANEC 1960; ELLS-
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WORTH et al. 1989). The critical instar when larvae start
to be less sensitive to diapause induction was 3.3 (ELLS-
WORTH et al. 1989) or 3.1 (HOARD 1994). When larvae
in Slovakia reach the 4" instar before July 11, diapause
will probably not be induced. For development to the 3
instar the larvae need 120 degree-days under laboratory
conditions and about 180 degree-days in field-rearing
conditions (KELKER et al. 1990). The reason for the dif-
ference is that larvae in vials have enough food, while
those on plants spend much time in motion (DITTRICK,
CHIANG 1981). The larvae enter the maize stalks when
they reach the 3" instar (STENGEL 1975). LABATTE and
GOT (1991) found that the first cavities in maize stalks
appeared between 150 and 200 degree days and increa-
sed rapidly until 250-300 degree-days. Table 2 shows
that the larvae of the ECB could achieve the third instar
(degree-days more than 150) on July 11 in the years
1989-1995. However, in 1992, 1993 and 1994 the num-
ber of degree-days between the date of the first eggs and
July 11 was higher than 200, so that in these years the
larvae could be in the fourth or the fifth instar.

Theoretically, daylight and instar were suitable for an
escape from diapause in 1992 and 1993. Still, no rem-
nants of pupae were found. Probably the univoltine Slo-
vakia population has a very strong genetically fixed dia-
pause such as the Minnesota and Quebec populations
analysed by SHOWER et al. (1975).

From our results it appears that the number of degree-
-days that is sufficient for the development of 3 or 4%
instar larvae during long daylight was available not only
in 1994 but also in 1992 and 1993. PORTER et al. (1991)
observed (by extrapolating information on the effective
temperature sum for the occurrence of peak flight of ECB
populations from a number of locations across North
America) that the development of each generation requi-
red 726 degree-days above 10 °C. When we take this into
consideration, then in two years (1992 and 1994) this
number reached more than 1452 degree-days (Table 2).
Colder temperatures during July were probably responsi-
ble for incidence of diapause in 1992 and 1993. A second
possibility is that the warm years 1992 and 1993 influen-
ced the genetical stability of the ECB population and this
resulted in the partial second generation in 1994,
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CAGAN L. (1998): Voltinizmus vijatky kukuri¢nej, Ostrinia nubilalis Hbn., na Slovensku. Pl. Protect. Sci., 34: 81-86.

V priebehu rokov 1987-1995 sa sledoval vyskyt druhej generécie vijatky kukuri&nej na Slovensku. V steblich kukurice sa poas
3tudia nazbieralo viac ako 30 000 lariev. V roku 1994, prvykrat na Slovensku, sme v steblach pozorovali obaly z kukiel, ktoré
znamenali, Ze sa vyvinuli imaga druhej generdcie $kodcu. Obaly z kukiel sme nezistili v ostatnych rokoch sledovania. Ak sme
urobili vypotet sumy efektivnych tepldt nad 10 °C od détumu pozorovania prvych vajitok do 14 jula (dizka dita 15 hodin
40 minut) alebo do 19. jula (dizka dita 15 hodin 30 miniit), zistili sme rozdiel medzi rokom 1994 a ostatnymi rokmi. Tieto sumy
boli najvyssie v roku 1994 a dosiahli 297,0 °C resp. 365,4 °C. Suma efektivnych teplot po&as celého roka bola tiez najvyssia
v roku 1994 (1 545,3 °C). Minimélne denné teploty v jili 1994 nikdy neklesli pod 12 °C. Vysledky naznalujy, Ze aj extrémne
vysoké teploty v niektorych rokoch na Slovensku takmer neovplyvnia diapauzu vijatky kukuri€nej, ktora sa vyvija na rastlinich
kukurice a populacia je kompletne univoltinna.

Ostrinia nubilalis; vijatka kukuri€na; voltinizmus; diapauza; fotoperioda

Contact address:

Doc. Ing. Ludovit Cagéi, CSc., Slovenské polnohospodarska univerzita, Katedra ochrany rastlin, A. Hlinku 2, 949 76 Nitra,
Slovenska republika, tel.: + 421 87 601, fax: + 421 87 41 14 51, e-mail: cagan@uniag.sk

86


mailto:cagan@uniag.sk

Plant Protection Science — 1998

Vol. 34, No. 3: 87-89

2-Epi-homononactic Acid: Fermentation, Isolation and Insecticidal Activity

Josef JIZBA, Martina HEJDUKOVA, Margita BLUMAUEROVA, Liana UJHELYIOVA',
Stefan VARKONDA'

Laboratory of Bioactive Compounds, Prague, Czech Republic;
'Fytofarm Ltd., Bratislava, Slovak Republic

Abstract

JIZBA J., HEJDUKOVA M., BLUMAUEROVA M., UJHELYIOVA L., VARKONDA $. (1998): 2-Epi-homononactic acid: fer-
mentation, isolation and insecticidal activity. Pl. Protect. Sci., 34: 87-89.

The repeated use of free cells of Streptomyces griseus LKS-1 (transfered every four days into fresh medium) in seven cycles of
batch-type fermentation resulted in 85- and 107-fold increases in the yields of nonactic acid and homononactic acid, while those
of 2-epi-homononactic acid increased by 360 times. 2- Epi-homononactic acid isolated and purified by preparative TLC exhibited
a contact insecticidal action on Leptinotarsa decemlineata and Epilachna varivestis, the LD, value (50 mg/l) in the former test

organism being comparable with pesticide fenitrothion.

Streptomyces griseus; homononactic acid; 2-epi-homononactic acid; fermentation; isolation; insecticidal activity; Leptinotarsa

decemlineata; Epilachna varivestis

Nonactic acid and homononactic acid, the building units
of macrotetrolide antibiotics (ANDO et al. 1971; BECK et
al. 1962; KELLER-SCHIERLIEN et al. 1967) lack any anti-
microbial activity, but they are active against some types
of insect (JIZBA et al. 1992). The two compounds can be
obtained both alkaline hydrolysis of macrotetrolides
(BECK et al. 1962) and by fermentation in macrotetroli-
de-producing streptomyces (JIZBA et al. 1992; JIZBA,
SKIBOVA 1994; STAHL, PAPE 1972). In the latter man-
ner, the yields of nonactic and homononactic acid be im-
proved not only by genetic methods, but also by choos-
ing cultivations conditions (glucose as a carbon source;
low level of inorganic phosphate) supressing the biosyn-
thesis of macrotetrolides (JIZBA, SKIBOVA 1994) irrespe-
ctive of the composition of media, however, the produc-
tion of two acids decreases in calcium alginate-entrapped
cells (JIZBA et al. 1988).

In the mixture of products resulting from the hydroly-
sis of macrotetrolides, 2-epi-nonactic and 2-epi-homono-
nactic acid were identified as minor components (BECK
et al. 1962). Traces of the latter compounds were found
also in cultures of -Streptomyces griseus LKS-1 grown
under conditions favourable for the formation of nonac-
tic and homononactic acid; by mutation and selection,
the low concentration of the 2-epimer increased by 98
times (JIZBA, SKIBOVA 1994). The biological activity of
this compound has not yet been studied. The aims of pre-
sent work were to increase further the yields of 2-epi-

-homononactic acid and to examine preliminarily its in-
secticidal activity in comparison with that of homonon-
actic acid.

MATERIAL AND METHODS
Strain and cultivation

Streptomyces griseus LKS-1 (JIZBA, SKIBOVA 1994)
was grown in 60 ml of media at 28 °C. Seed medium
consisted of 25 g glucose, 15 g soybean flour, 3 g NaCl
and 3 g CaCO;; glucose was autoclaved separately as a
50% solution and added (by 3 ml) to flask before inocu-
lation. Fermentation medium was prepared as follows:
soybean flour (15 g) was boiled in 500 ml tap water for
10 min: after removing insoluble fraction by filtration,
the filtrate was supplemented with water to 1 1 volume,
and 3g NaCl and 3 g CaCO, were added. Glucose (25 g/1)
was supplemented as described above. The pH values of
the two media were 6.1 before sterilization and 7.3 after
autoclaving. Fermentation medium was seeded with a
24-old vegetative inoculum (3 ml) and incubated for 4 d.
The cell mass obtained was separated aseptically by cen-
trifugation, washed by sterile distilled water (3 x 60 ml
per cells of each flask), resuspended in fresh fermenta-
tion medium and incubated again for 4 days; this proce-
dure was repeated by seven times. The total fermentation
period was 28 days
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Chemical analyses

In each cycle, supernatant of fermentation broth com-
bined with washings was evaporated in vacuo. The dry
residue was extracted (3-times) with ethyl acetate/aceto-
ne/methanol (7 : 2 : 1, v/v) and the extracts were combi-
ned and evaporated. The residue was dissolved in chloro-
form/methanol (2 : 3, v/v) and analysed by TLC on Silufol
(Kavalier, Czech Republic; double development in ethyl
acetate/methanol/formic acid 90 : 1 : 0.025,1, v/v). Spots
were detected by spraying with anisaldehyde/ethanol/sul-
furic acid (6 : 100 : 1, v/v) and by heating at 130 °C for
3 min. The concentrations of nonactic, homonactic and
2-epi-homonactic acids were determined by densitomet-
ry at 530 nm (JIZBA, SKIBOVA 1994).

Isolation

2-epi-homononactic acid was isolated by both prepara-
tive TLC under the above described conditions and iden-
tified by NMR spectrometry and elementar analysis.

Biological assay

Leptinotarsa decemlineata SAY (imagines) and Epi-
lachna variverstis Mulsant (the 4™ instar larvae) were used
as test insects. Stock solutions (5%) of 2-epi-homono-
nactic acid, homononactic acid and insecticide fenitro-
thion in Tween 80 (5%) and xylene/formamid (1 : 1.
v/v) (19%) and water were diluted to graduated concen-
tration by water and sprayed on the host plant leaves; thirty
insects individual were used to test each concentration
and their mortality was determined after 24 and 48 h (J1z-
BA et al. 1992).

RESULTS AND DISCUSSION

Fermentation and isolation

In contrast with immobilized cultures of S. griseus
LKS-1 (JIZBA et al. 1988), the repeated use of free (non-
entrappted) cells of the strain proved to be a very effici-
ent production system. After seven batch-type fermenta-
tion cycles, the yields of nonactic acid and homononactic
acid were enhanced 88 and 107 times, respectively, whi-
le those of 2-epi-homononactic acid increased even 360 ti-
mes, as compared to the results of the I batch (Table 1);
these findings are contradictory to the data of TAKASHI-
MA et al. (1987) that indicated the advantage of immobi-
lized cultures over free cells in repeated fermentations of
daunorubicin by S. peucetius. Crude extracts of fermen-
tation broths and cells washins obtained from four cultu-
res of S. griseus LKS-1 in each cycle were combined
and pure 2-epi-homononactic acid (117.5 mg) was isola-~
ted from the total crude preparation (1640 mg) by prepa-
rative TLC and used for the tests of insecticidal activity
(see below).
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Table 1. Production of compounds of nonactic acid family
(mg/1) in repeated use of free cells of S. griseus LKS-1 transfered
every 4 d into fresh medium

Nonactic Homononactic  2-epi-homo- Total
Cycle acid acid nonactic acid

1 0.6 0.3 0.08 0.98
2 4.8 3.6 0.2 8.6
3 8.3 5.1 3.7 17.1
4 27.1 17.2 13.9 58.2
5 49.7 32.7 254 107.8
6 50.6 335 27.7 111.8
7 52.8 32.1 28.8 113.7

By alkaline hydrolysis of macrotetrolides, nonactic acid
homononactic acid and low amounts of their 2-epimers
together with undesired 8- and 2,8-epimers are formed
and individual compounds were quantitativelly deter-
mined by gas chromatography after their irreversible me-
thylation with diazomethane. These compounds e.g.
methyl nonactoate, methyl-2-epi-nonactate, methyl ho-
mononactate and methyl 2-epi-homononactate can be also
isolated by chromatographic methods from macrotetroli-
de dinactin in this way (BECK et al. 1962). However, no-
nesterified compounds are needed for the biological tests.
By our experience (unpublished data) the isolation of pure
nonactic acid and homononactic acids stereoisomer from
the mixture (obtained by alkaline hydrolysis of macrotet-
rolides) by chromatographic methods due to the presen-
ce of undesired epimers is difficult and it results in more
than 70% losse of initial material. On the other hand, by
the production system reported here, both 2-epi-homo-
nonactic acid and their compounds of the group (without
the undesired 8-, and 2,8-epimers) can be obtained di-
rectly in high yields.

Insecticidal activity

Data of previous studies (JIZBA et al. 1992) indicate
that both nonactic and homononactic acid are higly acti-
ve especially against Leptinotarsa decemlineata and Epi-
lachna varivestis, the latter compound being even more
effective than the former one, as compared with the ef-
fects of the pesticide fenitrothion.

Table 2. Contact insecticidal effects of 2-epi-homononactic acid
and homononactic acid on L. decemlineata (imagines) and E.
varivestis (4 instar larvae)

L. decemlineata E. varivestis

LD, (mg/l) at indicated interval (h)

Sample 24 48 24 43
2-Epi-homo-

nonactic acid 95 50 27 12
Homononactic acid 200 90 8 3
Fenitrothion 185 120 16 12
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Preliminary results of the present experiments with
L decemlineata and E. varivestis (Table 2) suggest that
the epimerization of homononactic acid in position 2 did
not affect negatively the insecticidal effect of the com-
pound. The activity of 2-epi-homononactic acid against
L. decemlineata was comparable with fenitrothion. More
detailed investigations on the effects of 2-epi-homono-
nactic acid as well as of the activity of 2-epi-nonactic acid
have to be yet done.
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JIZBA J., HEJDUKOVA M., BLUMAUEROVA M., UJHELYIOVA L., VARKONDA §. (1998): 2-Epi-homononaktinova kyseli-
na: fermentace, izolace a insekticidni aktivita. Pl. Protect. Sci., 34: 87-89.

Volné buiiky Streptomyces griseus LKS 1 (pfenaSené vzdy po &tyfech dnech na &erstvé fermentadni medium) byly opakované
pouzity v sedmi fermentaénich cyklech (fermentace v baiikach) a poskytly 85- a 107nasobné zvySeni vytéZku nonaktinové, resp.
homononaktinové kyseliny, zatimco u 2-epi-homononaktinové kyseliny se vytéZek zvysil 360nasobné. 2-epi-homononaktinova
kyselina byla izolovana a purifikovana pomoci tenkovrstevnné preparativni chromatografie. Latka vykazuje kontaktni insekti-
cidni uginek vici Epilachna varivestis a Leptinotarsa d lineata, u tohoto organismu bylo nalezena LDs, (50 mg/l) srovnatel-
nd s G&inky pesticidu fenitrothionu.

Streptomyces griseus; 2-epi-homononaktinova kyselina; fermentace; izolace; insekticidni activita; Leptinotarsa decemlineata;
Epilachna varivestis
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Atlas chorob a $kiidci okrasnych dfevin

F. Nienhaus, H, Butin, B. Bchmer

Preklad z némeckého origindlu , Farbatlas Geholzkrankheiten — Zierstrducher und Bdume*.
Stuttgart, Eugen Ulmer 1996).

Praha, Nakladatelstvi BRAZDA, s. r. o. 1998. 288 s., 310 bar. foto

Pohotové vydany pfeklad brozované pfiru¢ky ma skute&né& kapesni format a lze jej tedy pouZivat bez potiZi i v te-
rénu. Némeéti autofi jsou zkuseni vedouci pracovnici v ochrané rostlin a jejich teoretické i praktické znalosti jsou
zéarukou seridézniho zpracovani tématu. Atlas zahrnuje 60 rodi okrasnych stromi a kefll a umoZiiuje s pomoci vesmés
perfektnich detailnich fotografii a popist uréit podle viditelnych pfiznakl pfi¢inu choroby &i poskozeni na jednotli-
vych &astech rostlin (listech ¢&i jehlici, pupenech, kvétech, vétvich a vyhonech, na kmeni i na kofenech). Jsou zafazeny
jak rody domicich dfevin, pouZivanych v okrasnych vysadbich v parcich, zahrad4ch i uli¢nich stromoradich, tak
i nejvyznamnéjsi cizokrajné introdukované dfeviny, jako jsou napf. cypfisky, tije, magnolie, platany, rododendrony
¢ili pénisniky, ruze, Sefiky, kaliny atd.

Barevné snimky pfiznakt chorob, poskozeni a §kiidci jsou doprovézeny struénymi, vystiznymi popisy, véetn&
upozoméni na moznosti nékterych zimén s podobnymi chorobami a §kidci. Déle jsou uvedeny zpusoby biologické,
mechanické ¢i chemické ochrany, s odkazy na ivodni tabulkové pfehledy ochrany proti houbovym chorobam a proti
$kudctim. Tyto tabulky pro eské vydani upravili pracovnici Vyzkumného tstavu okrasného zahradnictvi v Prihoni-
cich Ing. Jaroslava Ctvrtegkové a Ing. Josef Mertelik, CSc. Jsou zde tedy uvedeny pripravky povolené v Ceské repub-
lice.

Orientaci v knize usnadiiuji latinsky a ¢esky rejstfik hostitelskych dfevin, chorob a §kiidcl. Soupis pouZité literatury
byl rovnéz v ptekladu doplnén fadou &eskych a slovenskych novéjich praci, coZ usnadiiuje na§im uzivatelim dalsi
studium dané problematiky. Pfiru¢ka tohoto druhu u nis nevysla jiZ nékolik desetileti a proto bude jist& vitanou
a uzite¢nou pomickou viem, kdo se zabyvaji vysadbami okrasnych dfevin, jejich péstovanim a ochranou. Moderni
zpracovani dava zaruku dobrého vyuziti.

RNDr. Ludvik Helebrant, Prithonice
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Uéinek nonaktinovych Kyselin a jejich derivati na kli¢ni rostliny rajcete,
je¢mene a okurky*

Josef JIZBA, Evienie PROKINOVA'

Laboratory of Bioactive Compounds, Prague; !Czech Agricultural University, Prague, Czech Republic

Abstract

JIZBA J., PROKINOVA E. (1998): Effect of nonactic acids and their derivaties on seedlings of tomato, barley and cucumber.
Pl. Protec. Sci., 34: 91-97.

Seed germination and emergence of plants from seeds treated with a mixture of nonactic acids were evaluated. The macrotetrolide
compounds were isolated from Streptomyces globisporus ENV. The effects of mixtures of nonactic acids were tested on different
families: tomato (Solanum lycopersicum) variety Start F1, cucumber (Cucumis sativus) variety Laura, and barley (Hordeum
vulgare) variety Akcent. An accelerating effect of the compounds on seed germination was not confirmed. Treatment with
nonactic acids stimulated the growth of cucumber seedlings and increased the biomass of tomato. The effect of nonactic acids
mixture on the health of small plants was evaluated.

nonactic acids; tomato; cucumber; barley; seed germination; growth of roots; biomass of tomato

Souhrn

JIZBA J., PROKINOVA E. (1998): Uinek nonaktinovych kyselin a jejich derivétii na kli¢ni rostliny raj&ete, je¢mene a okurky.
Pl. Protec. Sci., 34: 91-97.

Byly hodnoceny kli¢ivost semen a vzchézivost rostlin po aplikaci smési nonaktinovych kyselin na semena. Jako producent
makrotetrolidovych latek byl pouzit kmen Streptomyces globisporus ENV. K testim byly pouZity rostliny z riznych &eledi: rajée
(Solanum lycopersicum) odrida Start F1, okurka (Cucumis sativus) odrida Laura a jeémen (Hordeum vulgare) odrida Akcent.
Vliv testované smési nonaktinovych kyselin na kli¢ivost semen nebyl potvrzen, ale byl prokazan stimulaéni vliv na rist kli¢nich
rostlin okurek a na nartist hmoty rostlin rajéete. Byl hodnocen i vliv smé&si nonaktinovych kyselin na zdravotni stav mladych
rostlin.

nonaktinové kyseliny; raj¢e; okurka; je¢men; kli¢eni semen; riist kofenii; biomasa rostlin rajéete

Nonaktinové kyseliny jsou nizkomolekularni slou&eni- N
ny obsahujici v molekule tetrahydrofuranovy cyklus: Ca 9
R=CH, nonactic acid 0 0 0 0 R2
5 Chg o)
2 N iy
R-ELBN073 H 0 0
CHg o] H3
S R'=R>=R’=R‘= CH, nonactin
R=CH,CH, homonactic acid R'= R*=R*= CH,; R*= CH,CH, FHoREEtn
Tyto latky pfirodniho ptivodu byly poprvé izolovany 2;’ fé: CH,; RI-R'= CH CH dinactin
z aktinomycetu Strept iseus (GERLACH, PRELOG = {rinactin
yeeRiSeptumyes grisens R'=R*=R’=R‘= CH,CH, tetranactin

1963). Postupné byla produkce téchto latek prokézéna ‘
i u dalsich mikroorganismi (SMITH 1975), jejichz zaklad- Makrotetrolidy jsou cyklopolyktonova antibiotika typu
nim spoleénym produktem jsou makrotetrolidy: nonaktinu, monaktinu, dinaktinu, trinaktinu a tetranakti-

*Price byla uskutenéna za finan&ni podpory Grantové agentury CR (grant & 503/95/1004).
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nu. Jsou to latky, které maji vyznamné biologické uéin-
ky (JizBAetal. 1991).

Nonaktinové kyseliny jsou litky dobfe rozpustné ve
vodé i v fadé organickych rozpoustédel a maji nizkou to-
xicitu viigi teplokrevnym Zivogichtim. Byl popséan jejich
insekticidni u¢inek (JIZBA et al. 1992). U nonaktinovych
kyselin byl také prokazan stimula¢ni efekt vii¢i Cucumis
sativum (BLUMAUEROVA et al. 1989).

MATERIAL A METODY

Jako producent makrotetrolidovych latek byl pouzit
kmen Streptomyces globisporus ENV. Izolovana krysta-
licka smés makrotetrolidi byla podrobena alkalické hyd-
rolyze a vznikla reakéni smés obsahujici nonaktinové
kyseliny byla pouzita k testim vlivu uvedenych latek na
rostliny.

K testim byly pouzZity rostliny z riznych &eledi: rajée
(Solanum lycopersicum) odruda Start F1, okurka (Cucu-
mis sativus) odrida Laura a je¢men (Hordeum vulgare)
odriida Akcent. Semena rajéete a zrna jeSmene jak povr-
chové dezinfikované (k dezinfekci semen byl pouzit 70%
alkohol, expozice 1 minuta, nasledovalo troji oplachnuti
sterilni destilovanou vodou a osu$eni semen nebo na vzdu-
chu ve flow boxu), tak bez pfedchozi upravy byla méage-
na v riiznych koncentracich vodniho roztoku zkousené
latky po rizné dlouhou dobu. Kazda varianta méla &tyfi
opakovani, v jednom opakovani bylo 20 semen nebo zrn.
U okurek byla z divodu nedostate&ného mnoZstvi semen
jedné odriidy a jedné partie testovéna pouze semena bez
povrchové dezinfekce.
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Nonaktinové kyseliny byly pouZity v koncentracich:
0,0; 0,1; 0,5 a 1,0 %. Doba expozice semen a zrn v jed-
notlivych koncentracich testované latky byla 10, 20, 30
a 40 minut. V pokuse in vitro byla hodnocena kli¢ivost
semen rajéete a okurky a obilek je¢mene na filtraénim
papife a rychlost riistu kofinku a kli¢ka sledovanych rost-
lin. K pokusu in vive byly zvoleny rajée (odriida Start
F1) a jeCmen (odrida Akcent). Povrchové nesterilovana
semena rajéete a zrna jeémene byla ma&ena v roztoku
smési nonaktinovych kyselin stejné jako v pokusu in
vitro. Takto oSetfena semena nebo zrna byla vyseta jed-
nak do sterilniho (sterilace pfi teplot& 110 °C, tlaku 1,2 atm
po dobu 2 h), jednak do nesterilniho substratu (zahrad-
nicky substrat B). KaZda varianta méla ¢tyfi opakovani,
v jednom opakovani bylo vyseto 25 semen, resp. obilek.
Pokus probihal ve skleniku v rozmezi teploty 17 °C (noc)
az 25 °C (den). Byla hodnocena vzchazivost a u rajéete
i erstvd hmotnost rostlin. V testu in vivo byl téZ sledo-
van ucinek smési nonaktinovych kyselin aplikovanych
ve formé& postiiku na listy rajéete. Roztok byl v koncen-
tracich 0,5 a 1,0 % poprvé aplikovén na dé€lozni listky,
podruhé na listy po 24 dnech trvani pokusu.

Statistické hodnoceni bylo provedeno metodou jedno-
duché a dvojné analyzy variance v programu EXCEL.

VYSLEDKY

Rajie

V pokusu méla vyrazné statisticky prikazn& vyssi kli-
Civost semena povrchové dezinfikované neZ semena bez

povrchové dezinfekce. Nebyl prokazan jednoznaény vliv

N\

N

7%
Z

N

N | N

m N1

P (U SR (R S R
30 40

XY dezinfikovana semena — disinfected seeds; [__] nedezinfikovan4 semena — untreated seeds; 10, 20, 30, 40 = doba mageni semen [min]
- soaking in min; 0; 0.5; 1 = koncentrace roztoku — concentration of solution

Obr. 1. Kli¢ivost [%] semen rajéete povrchové dezinfikovanych a semen bez oetfeni — Germination [%] of tomato seeds treated

with surface disinfection and of untreated seeds
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Tab. 1. Vliv nonaktinovych kyselin na riist kofinki a kli¢ki rajéete (rostliny staré 12 dni) — Effect of nonactic acids on rootlet and

germ growth of tomatoes (12 days old plants)

Délka kotinki® [mm) Délka kligky* [mm]
Doba méadeni semena semena semena semena
Koncentrace'  semen’ [min) dezinfikovana® nedezinfikovana® dezinfikovani nedezinfikovana
0 10 64,7 79,0 31,5 30,7
20 34,2 58,5 35,7 23,2
30 107,5 20,2 345 19,5
40 35,2 571 23,5 23,5
0,1 10 70,7 57,5 24,5 24,5
20 40,0 68,7 26,5 31,0
30 66,7 30,0 33,5 24,5
40 60,7 51,5 28,7 25,7
0,5 10 46,0 67,5 34,2 28,2
20 95,7 63,2 37,7 45,0
30 62,7 86,5 23,7 34,5
40 58,2 36,0 20,5 30,7
1,0 10 63,5 36,0 39,0 23,2
20 45,0 81,7 21,5 45,5
30 61,5 80,5 36,2 36,2
40 59,7 78,7 37,0 41,2

£

d seeds

testované latky na kli¢eni semen, rozdily mezi varianta-
mi byly statisticky nevyznamné (obr. 1).

Byl zji§tén vliv na rychlost ristu kofinku kligicich
rajcat. Pfi viech sledovanych koncentracich byla pfi dob&
expozice vétsi nez 10 min (tj. 20, 30 a 40 min) pozorova-
na stimulace ristu kofinku kli¢icich z povrchové dezinfi-
kovanych semen, rozdily ale nebyly statisticky vyznamné
s vyjimkou variant s dobou expozice 30 min. U semen bez
povrchové dezinfekce byl rist kofink rychlejsi ve viech
testovanych koncentracich jen pfi expozici 30 min. Pfi
expozici 10 min byl naopak ve viech koncentracich riist
kofinkll zpomalen. V ostatnich variantach byly vysledky
nevyrovnané, ucinek testované 1atky nebyl prokazatelny
(tab. 1). Zadny z uvedenych rozdili viak nebyl statistic-
ky vyznamny.

Nevyrovnané a nejednozna&né bylo i plisobeni smé&si
nonaktinovych kyselin na rychlost riistu nadzemni &4sti
kli¢nich rostlinek z povrchové dezinfikovanych semen.
V piipadé pouZiti semen povrchové nesterilovanych byl
ve viech zkouSenych koncentracich a pfi viech dobach
expozice (s vyjimkou expozice 10 min) zaznamenén rych-
lejsi rist ve srovnani s kontrolou (tab. 1) — ani v tomto
piipadé viak nebyly pozorované rozdily statisticky vy-
znamné.

Celkové vyrazné horsi vzchazivost rajéat (ve vech va-
riantach vcetné kontroly) byla zaznamenana v neste-
rilnim substratu. Pfitom ve vSech koncentracich pfi
expozi¢ni dobé& 10 a 30 min vzeslo nejvice rostlin v ne-

concentration; 2soaking in min; 3rootlet lenght; 4germ lenght; Sdisi

i seeds; 6

Tab. 2. Vzchézivost rajéete ve sterilnim a nesterilnim substratu
(rostliny staré 36 dni) — Tomato emergence in sterile and
unsterile soil (36 days old plants)

Vzchazivost [%]

Koncen- Doba mé&eni sterilni nesterilni
trace!  semen? [min] substrat* substrat®
0 10 100,0 92,3
20 76,9 ° 76,9
30 100,0 92,3
40 76,0 76,9
0,1 10 100,0 76,9
20 100,0 76,9
30 100,0 76,9
40 100,0 76,9
0,5 10 76,9 84,6
20 92,3 84,6
30 76,9 84,6
40 92,3 84,6
1,0 10 84,6 100,0
20 92,3 84,6
30 84,6 100,0
40 92,3 84,6

!concentration; 2soaking of seeds; 3emergence; 4sterile soil; Sunsterile
soil
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Obr. 2 Vliv nonaktinovych kyselin (aplikace na semena) na  Obr. 3. Vliv nonaktinovych kyselin (aplikace na list) na narist
nariist hmoty rostlin rajéete [g/rostlinu] — The effect of nonactic =~ hmoty [g/rostlinu] rostlin rajéete (42. den pokusu) — The ef-
acids (application to seeds) on the growth of tomato plantmass  fect of nonactin acids (foliar applications) on the growth of
[g per plant] tomato plant mass (g per 1 plant) (experimental day 42)

osetfenych kontrolach. Naopak pfi expozici 20 a40 min  semena) nejvyraznéji pii koncentraci 0,5 % jak ve steril-
byla vzchazivost pfi viech koncentracich vy$§ineZ vkon-  nim, tak i v nesterilnim substratu (obr. 2) — tento rozdil
trole. Ve sterilnim substratu vzeSlo 100 % rostlin v kont- byl statisticky vyznamny.
rolnich variantéch pfi expozici 10 a 20 min (semena U rostlin oSetfenych vodnim roztokem nonaktinovych
maécena ve sterilni destilované vodé€) a ve varianté kon-  kyselin aplikovanych na list nebyly zjistény Zadné rozdi-
centrace 1,0, expozice 20 min (tab. 2). Statisticky vyznam-  ly v rychlosti riistu a vyvoje. OSetieni roztokem o kon-
ny byl rozdil v poétu vzeslych rostlin ve sterilnim centraci 1 % viak mélo jednoznaéné stimulaéni (statisticky
a nesterilnim substratu, rozdily mezi variantami (koncen-  vyznamny) vliv na tvorbu hmoty rostlin (obr. 3).
tracemi) nebyly statisticky prikazné.

Po 42 dnech pokusu in vivo byla zji§tovana &erstvd  Je¥men
hmotnost rostlin rajcete. Obecné vétsi hmotnost mély rost-
liny p&stované ve sterilnim neZ v nesterilnim substratu, Vyssi kli¢ivost mély u jeémene obilky bez povrchové
rozdil nebyl statisticky vyznamny. Nérlst hmoty stimu-  sterilace ve srovnani s obilkami povrchov& dezinfikova-
lovalo oSetfeni smési nonaktinovych kyselin (aplikacena  nymi (statisticky vyznamny rozdil). Dezinfikované obil-
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Obr. 4. Klicivost [%)] je¢ ~ Barley germination [%]
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Tab. 3. Vliv nonaktinovych kyselin na riist kofinki a kli¢kid je¥mene (rostliny staré 5 dni) — Effect of nonactic acids on rootlet

and germ growth of barley (5 days old plants)

Délka kofinkd® [mm] Délka kligki* [mm]
Doba maceni semena semena semena semena
Koncentrace!  semen? [min] dezinfikovana® nedezinfikovana® dezinfikovana nedezinfikovana
0 10 57,0 88,5 66,5 69,2
20 65,5 111,2 114,0 79,0
30 74,2 103,0 32,5 92,2
40 63,0 90,5 45,5 78,7
0,1 10 53,2 99,5 69,7 71,2
20 492 99,5 58,0 78,7
30 74,0 94,5 23,2 67,5
40 33,7 81,0 442 90,7
0,5 10 36,2 114,0 66,0 79,2
20 212 90,0 36,5 67,0
30 47,2 97,0 65,7 59,0
40 47,2 103,1 68,7 96,5
1,0 10 35,5 118,5 57,7 74,7
20 27,5 103,7 53,7 80,0
30 52,7 102,7 51,5 73,2
40 29,2 87,2 48,5 74,2

Iconcentration; Zsoaking in min; 3rootlet lenght; “germ lenght; Sdisinfected seeds; Suntreated seeds

ky mély nejnizsi kliivost ve variant& oetfené koncentraci
smési nonaktinovych kyselin 0,5 % po dobu 20 min. Ve
viech zkouSenych koncentracich byla pfi expozici 10
‘a 20 min kli¢ivost povrchové dezinfikovanych zm je&-
mene niz§i nez v kontrole. Vyrazn&jsi stimulace kli&eni
byla pozorovéna ve varianté expozice 30 min a koncentra-
ce 0,1 %. Rozdil mezi krajnimi hodnotami byl statisticky
vyznamny. U obilek je¢mene bez povrchové sterilace ne-
byl pfi zadné dobé expozice ani v jedné koncentraci
pozorovan zadny vliv testované smési nonaktinovych
kyselin na kli¢ivost (obr. 4).

Pfi méfeni rychlosti ristu kofinki byl pozorovan zpo-
maleny rist ve srovnani s kontrolou ve vSech variantdch
s vyjimkou varianty koncentrace 1,0 a expozice 30 min
v pfipadé vykladeni povrchové dezinfikovanych obilek.
Naopak v pfipadé zaloZeni pokusu s obilkami bez povr-
chove dezinfekce byl ve v&tsing variant riist kofinkt rych-
lejsi ve srovnani s kontrolni variantou (tab. 3). Rozdil mezi
rychlosti ristu kofinkld z dezinfikovanych a neose-
tfenych obilek byl statisticky vyznamny, stejné jako roz-
dil mezi krajnimi hodnotami délky kofinkid v jednotli-
vych variantich.

Ovlivnéni rychlosti ristu kli¢kl je sporné; nam&fené
hodnoty nevykazuji vzestupnou nebo sestupnou fadu
(tab. 3). Vyznamny rozdil byl zji3tén pouze p¥i srovnéani
délky klicki z dezinfikovanych a nedezinfikovanych zrn.

Tab. 4. Vliv nonaktinovych kyselin na vzchazivost jemene — Ef-
fect of nonactic acids on barley emergence

Vzchazivost® [%)]

Koncen- Doba ma&eni sterilni nesterilni
trace semen? [min] substrat® substrat’®
0 10 80,4 98,0
20 56,5 98,0
30 70,0 99,0
40 61,0 98,0
0,1 10 60,0 95,0
20 80,0 97,5
30 78,0 97,0
40 66,0 98,0
0,5 10 79,0 89,0
20 86,4 97,5
30 73,5 95,0
40 86,5 98,5
1,0 10 71,0 96,0
20 98,0 99,0
30 63,0 94,0
40 52,0 94,0

Iconcentration; Zsoaking in min; 3emergence; “sterile soil; Sunsterile
soil
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Vzchézivost jeémene byla vy3§i v nesterilnim nez ve
sterilnim substratu. Ve vSech koncentracich a expozic-
nich ¢asech 10 a 20 min byla vzchazivost ve sterilnim
substratu inhibovana. Vyrazngjsi zvySeni poftu vzeslych
rostlin bylo zaznamenano pouze ve varianté koncentrace
1,0 % a expozice 30 min. V nesterilnim substratu nebyl
pozorovan zadny vliv testované latky na vzchézeni jec-
mene (tab. 4). Vyznamny rozdil byl zjit&n pouze pfi srov-
nani poétu vzeslych rostlin ve sterilnim a nesterilnim
substratu.

Okurky

Kli¢ivost semen okurky byla stimulovéna jen v nékte-
rych variantich (obr. 5), statisticky vyznamny byl rozdil
v poétu vykliéenych semen pouze mezi variantami kon-
centrace 0,5 % (93,7 % kli¢icich semen) a koncentrace
1,0 % (94,4 % klicicich semen) na jedné strané a kontro-
lou (71,9 % kli&icich semen) na stran& druhé.

©210 0020 W30 @40

120 +

100 T+

40+

10, 20, 30, 40 = doba ma&eni semen [min] — soaking in min; 0; 0,1;
0,5; 1=} roztoku — ation of solution

Obr. 5. Vliv nonaktinovych kyselin na kligivost semen okurky
[%] — Effect of nonactic acids on germination [%] of cucum-
bers

U okurky byla hodnocena rychlost riistu kofink (byla
vykladena pouze semena bez povrchové dezinfekce). Pri
expozi¢ni dobé 10 min nebyl pozorovan vliv testované
latky v Zadné ze zkouSenych koncentraci na rychlost ris-
tu kofinki. Ve viech ostatnich variantédch byla pozorova-
nariizné silna stimulace ristu (tab. 5), rozdily viak nebyly
statisticky vyznamné.

Obdobné vysledky byly ziskany i pfi hodnoceni rych-
losti riistu klickd (tab. 5) s tim rozdilem, Ze v tomto pfi-
padé byly rozdily v délce klicki mezi kontrolni a ostatnimi
variantami (koncentracemi) statisticky vyznamné.

Ve viech uvedenych hodnocenich je uvaZovana pouze
pouzita koncentrace smési nonaktinovych kyselin. Hodno-
ceni vlivu doby expozice se ukézalo jako neefektivni, vy-
sledky byly ve viech ptipadech variabilni a neptesvédgivé.
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Tab. 5. Vliv nonaktinovych kyselin na délku [mm] kofinkl
a klick rostlin okurky (rostliny 6 dni staré) — Effect of nonactic

- acids on rootlet and germ length [mm]of cucumbers (6 days

old plants)
Koncen-  Doba méceni Délka Délka
trace' semen” [min] kofinku® Kligku*
0 10 35,5 10,0
20 7,5 1,2
30 13,7 5,5
40 13,5 6,2
0,1 10 32,5 15,5
20 50,5 18,0
30 17,2 15,7
40 32.7 13,0
0,5 10 26,5 6,7
20 18,7 6,0
30 73,2 12,2
y 40 50,0 13,0
1 10 38,0 17,2
20 15,0 10,5
30 63,7 13,7
40 17,5 8,5

Iconcentration; 2soaking in min; 3rootlet lenght; 4germ lenght

DISKUSE A ZAVER

Hodnoceni kli¢ivosti semen a vzchazivosti rostlin pfi
aplikaci smési nonaktinovych kyselin na semena poskytlo
nejednotné, variabilni vysledky u rajéete a jeémene.
U okurky byl jednoznaéné stimulovén rist jak kofinkd,
tak nadzemni Gasti rostliny, coz odpovida i literArnim uda-
jim (BLUMAUEROVA et al. 1989). Vliv na rist kofinka
rajéete i jeémene méla i doba expozice ve sterilni vodg.
Stimulujici vliv projevila testované latka také na tvorbu
hmoty mladych rostlin rajéete pfi aplikaci na list. Prace
nebyla zaméfena na hodnoceni vlivu aplikace smési non-
aktinovych kyselin na zdravotni stav mladych rostlin.
Presto byl v priib&hu pokusu in vivo zji§tén mensi pocet
rostlin rajéete s pfiznaky napadeni v o$etfenych varian-
tach neZ v kontrole. Z diivodu nedostate&ného po&tu mé-
feni nejsou vysledky uvadény, naznaduji ale, ze efekt
intenzivnéj§i tvorby hmoty rostliny bude provazen indukci
tolerance rostlin vii¢i napadeni nékterymi fakultativnimi
patogennimi houbami, pfedeviim piivodci padéni klig-
nich rostlin a sadby. V pfipadg, Ze by se potvrdila tato
teorie, mélo by oSetfeni semen, pop¥. mladych rostlin roz-
tokem smési nonaktinovych kyselin znaény prakticky
dopad pfedevSim pfi pfedpéstovani sadby zeleniny. Ci-
lem préce nebylo porovnévat reakce testovanych druhti
rostlin mezi sebou. Rozdil mezi reakci povrchové dezin-
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fikovanych a neo§etienych semen rajéete a obilek jeéme-
ne byl v8ak velmi ndpadny. Vysvétleni tohoto jevu by ale
vyzadovalo dal3i pokusy zaméfené na fyziologické po-
chody kliéicich semen a vazbu na mikrofléru semene.
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Monitorovani vyskytu pilatky jable¢né (Hoplocampa testudinea)
pomoci bilych lepovych desek

Jan LUKAS, Frantiek KOCOUREK

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

Abstract

LUKAS J., KOCOUREK F. (1998): The Monitoring of apple sawfly (Hoplocampa testudinea) presence using white sticky
traps. Pl. Protect. Sci., 34: 98-104.

The method of apple sawfly presence monitoring by means of white sticky traps (type Temmen, 60 cm?) was verified at two
localities in Central Bohemia in 1993-1995. Apple sawly flight activity time courses and abundance differed according to the
various growing seasons, and were influenced by apple varieties and pest management regimes. Sex ratios (females : males) as
determined according to adult catch counts on white sticky traps also varied among particular growing seasons (from 3.5 to 0.9).
The number of mature eggs in apple sawfly ovaries amounted to 15-20 eggs at the beginning of flight activity while up to 40 eggs
at a later stage. The results obtained have confirmed that white sticka traps are suitable for determining apple sawfly occurrence
rates and that data obtained in this way can be used for making decisions on pest control applications. Three visual traps located
at a distance of approximately 25 m from each other which must be suspended in the orchard one week before the onset of the
blossoming of the earliest-blossoming variety, at a clearly visible and unshaded site in the tree crown, at a height of about 1.5 m
above ground surface, proved sufficient for an observation point (about 1 hectare/concrete variety). With respect to the fact that
apple sawfly flight activity lasts 1 to 2 weeks, trap catches are to be counted no less than three times a week. A scale has been
developed which can be used for determining apple sawfly economic threshold, thus for managing apple sawfly as well while
also taking into account blossom set levels. When only low apple sawfly numbers are found on the traps, control applications are
not necessary. When medium captures are recorded, it is necessary to determine apple sawfly economic threshold by using a
more time-consuming but also more accurate method which is based on counting blossom calyxes with deposited apple sawfly
eggs and insecticides, if found necessary, are to be applied at the beginning of the larvae emergence period. It will be feasible in
the near future to determine the optimum date of applications against larvae by means of a temperature model of embryonal
development of apple sawfly eggs which is currently under preparation. When high captures are recorded, insecticides should be
applied onto apple sawfly adults. The applications are to be implemented no later than within one day as from the date on which
economic threshold has been exceeded.

apple sawfly; flight activity; monitoring; visual traps; fruit damage; apple orchards; integrated pest management

Souhrn

LUKAS J., KOCOUREK F. (1998): Monitorovéni vyskytu pilatky jabletné (Hoplocampa testudinea) pomoci bilych lepovych
desek. PI. Protect. Sci., 34: 98-104.

Na dvou lokalitach ve stfednich Cechéch byla v letech 1993-1995 ov&fovana metoda monitorovani vyskytu pilatky jable&né (PJ)
pomoci bilych optickych lapaki. Pribéh letové aktivity a intenzita vyskytu PJ byly odliné mezi jednotlivymi roky sledovani
a liSily se v zavislosti na odrlidé a reZimu ochrannych opatfeni. Pomér pohlavi (samicky : same&ci), zjistovany na lepovych
deskach, byl mezi roky proménlivy (od 3,5 do 0,9). Podet zralych vajidek v ovariich sami&ek PJ byl na po&atku letové aktivity
15-20, v pozd&j3im obdobi a% 40. Bylo potvrzeno, Ze bilé lepové desky jsou vhodné pro zjistovani intenzity vyskytu PJ a tdaje
takto ziskané jsou vyuZitelné pro rozhodnuti o provedeni ochrany. Na jeden pozorovaci bod (cca 1 ha/konkrétni odriida) jsou
dostadujici tfi optické lapaky vzdilené od sebe cca 25 m, které je nezbytné vyvésit jeden tyden pred zatatkem kvétu Casnéji
kvetouci odriidy na dobfe viditelném, nezastinéném mist& stromu ve vysce asi 1,5 m nad zemi. Vzhledem k tomu, e obdobi
letové aktivity PJ trva 1-2 tydny, je vhodné provadét kontroly lapaki alespori tikrat tydné. Byla navrZena stupnice, na zékladg&
které je mozné s ohledem na velikosti kvétni nasady stanovit prah $kodlivosti PJ a Fidit ochranu. Pfi nizkém stupni vyskytu PJ
na deskich Ize ochranné opatfeni vypustit. Pfi stfednim stupni vyskytu je nutné zjidt'ovat prah $kodlivosti &asov& naro&n&jsi,
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aviak presnéj$i metodou odpoctu kvétnich kalichli s vyskytem vaji¢ek PJ a ochranu sméfovat do obdobi lihnuti housenic.
Termin optimalniho ochranného zésahu proti housenicim bude mo#né uréovat pomoci pfipravovaného teplotniho modelu em-
bryonélniho vyvoje vaji¢ek PJ. Pfi vysoké intenzité vyskytu je doporudovano provedeni ochrany proti dospélcim PJ, ktera by
méla byt uskute¢néna do jednoho dne od zjisténého pfekro&eni prahu $kodlivosti.

pilatka jable¢na; letova aktivita; monitorovani; optické lapaky; Skodlivost; jablofiové sady; integrovana ochrana

Metoda monitorovani letu dospélci pilatky jableéné
(PJ) pomoci optickych lapaki bilé barvy (OWENS, PRO-
KOPY 1978) byla v poslednich letech Gspésné zavedena
v fadé evropskych zemi a v Severni Americe. V CR ne-
byla dosud metodika pro jejich pouZivani vypracovana
ani v praxi ovéfena. Informace o stupni vyskytu dospél-
cii PJ jsou vyznamné pro ovocnaiskou praxi zejména pro-
to, Zze popula¢ni hustota tohoto $ktidce se v konkrétnim
sadu muze prostorové a ¢asové prudce ménit.

Pilatka jable¢na Hoplocampa testudinea (Klug, 1814)
je monofagni Sktidce jablong. Jeji vyskyt je v n&kterych
oblastech péstovani jabloni pravidelny. Jedna housenice
PJ zpisobi vady vzhledu &i zcela zni&i v priméru 2 az
3 plody. Pfi vysokych populaénich hustotach PJ pak do-
chazi k vyznamnym ztratam ve vysi 40-50 % (MILLER
et al. 1956; SEIDL et al. 1982). Tyto ztraty mohou byt
mnohem vys$§i nez ztraty vyvolané kliCovym $kiidcem
jabloni — obale¢em jable¢nym. Problémovym Skidcem
je PJv celé Evropé a od roku 1939 také v Severni Ameri-
ce, kam byla introdukovana (PEYNSON 1943). NIEM-
CZYK a PIOTROWSKI (1992) uvadi, Ze vyznam PJ se
zvysuje po zavedeni integrovanaho systému péstovani jab-
loni, resp. integrované ochrany.

Chemicka ochrana je v CR v ramci Svazu pro integro-
vané systémy péstovani ovoce (SISPO) signalizovana na
zakladé pfitomnosti dvou a vice vaji¢ek PJ ve 100 na-
hodné vybranych plidcich ve stadiu G-H (90-100 % opa-
danych kvétnich platkt). Vhodny termin je indikovan pfi
objeveni se dvou cervenych skvrn (prosvitajici o¢i em-
brya) na povrchu vajicka (DROBNY et al. 1996).

MATERIAL A METODY

Pokusy probihaly v letech 1993-1995 v komerénim
jabloniovém sadu v Horoméficich na severozépadnim
okraji Prahy ra odridéach: Spartan (varianta S — 1 ha),
smési letnich odriid Vista Bella, Mantet, Discovery, Ces-
ky Raj, Stark Earliest a James Grieve (varianta L — | ha),
Golden Delicious (varianta G — 1 ha) a Idared. Z celkové
vyméry odriidy Idared byly pro pokus vyé&lenény 2 ha,
kter_g byly dale rozdéleny do tfi variant. Ve variant¢ CH
na plose 1 ha byla provadéna , klasickd“ chemické ochra-
na. Mezifadi v této varianté byla udrZovéna herbicidy jako
¢erny Ghor. Na zbylé plo$e byla uplatiiovana integrovana
ochrana podle smérnic SISPO (DROBNY et al. 1992,
1994). Polovina této plochy, tj. 0,5 ha, byla ob fadu za-

travnéna kostfavou ¢ervenou (Festuca rubra) odrida Fe-
rota (varianta T). Druha ¢ast plochy (0,5 ha) byla podseta
riznymi plodinami za ugelem zvy3eni diverzity pidniho
pokryvu (varianta P). V roce 1993 to byly pohanka obec-
na (Fagopyrhum esculentum), proso seté (Panicum mile-
aceum), kopr vonny (Anethum graveolens) a bob obecny
(Vicia faba), které byly vysévany ob fadu do past §iro-
kych 40 cm ve vzdalenosti S0 cm od kmenl stromi.
V letech 1994 a 1995 byly stejnym zptisobem vysety ty-
téZ plodiny, pouze bob byl nahrazen koriandrem setym
(Coriandrum sativum). Plodiny byly na podzim poseka-
ny. Trava byla pravidelné sezinana. Pfikmenny pas o $ifi
100 cm byl ve variantach P a T o3etfen herbicidy.

V komer¢nim jablofiovém sadu Ekofruktu Slany pro-
bihala pozorovani na parcelach ,,Knoviz* (odriida Idared
a James Grieve), ,,Pod skladem* (odrida Idared) a ,,Ba-
Zantnice* (odriida Idared). Signalizace ochrany byla pro-
vadéna péstitelem.

Monitorovani letu PJ bylo provadéno pomoci bilych
lepovych desek (15 x 20 cm) potienych z obou stran ne-
vysychavym lepidlem Chemstop®. V kazdé varianté byly
priblizné jeden tyden pfed zacatkem kvétu nejranéjsi od-
ridy instalovany tfi desky vzdilené od sebe cca 25 m.
Desky byly pfipevnény vézacim dritem ve vySce cca
1,5 m v severojizni orientaci tak, aby nebyly zastinéné
korunou stromu. Dospélci PJ zachyceni na deskach byly
pii kontrolach pinzetou odstranéni a dale uchovavani
v 70% roztoku etanolu. Zaznamenaval se pocet dospélct
na jednotlivych deskach a pomér pohlavi. U samicek byl
po odstranéni zadetkového terga a vyjmuti ovariol zji§-
tovéan pocet zralych vajicek, resp. stupefi vyvoje ovariol.

Mnozstvi zralych plodi poskozenych jizvou po Ziru
housenicemi PJ bylo zji§t'ovano v Horométicich u viech
variant odriidy Idared v letech 1993-1995. V kazdé vari-
anté byla vyhodnocovana sklizen z péti stromi, coz pfed-
stavovalo soubor 300-800 jablek.

VYSLEDKY A DISKUSE
Letova aktivita pilatky jablefné, terminy oSetfeni, §kody

Priibéh letové aktivity dospélcti PJ, monitorovany bi-
Iymi lepovymi deskami, shrnuji tab. 2 a 4 a obr. 1. Podil
poskozenych plodi zjisfovany pfi sklizni a celkové ilov-
ky dospélcii na deskach za sezonu ve variantach integro-
vané a klasické chemické ochrany v Horoméficich jsou
uvedeny v tab. 1.
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Tab. 1. Vztah mezi intenzitou vyskytu PJ zjistovanou podle celkového poétu dospélcti na lepovych deskach a mirou
poskozeni plodil zjidt'ovanou pfi sklizni, HoroméFice 1993-1995 (odriida Idared: CH = klasické chemicka ochrana, P, T = varianty
integrované ochrany) — Relations between the frequency of apple sawfly occurrence determined from the total number of ima-
goes on white sticky traps and the extent of fruit damage determined at the time of harvest, Horoméfice 1993-1995 (Idared
variety: CH = chemical control, P = IPM - grond cover, T = IPM - grass)

1993 1994 1995
CH P Y CH P T CH P i
Suma PJ za sezonu' 44 120 117,9 85 18 40 33 42 32
Primérny po&et PJ na 1 desku? 14,6 40 39,3 28,3 6 13,3 11 14 10,6
Poskozenych plodi® (%) 0,7 32 45 49 3 2,6 14,3 5,1 5.1

lapple sawfly total/season; 2apple sawfly average number/plate; 3 % of damaged fruits

V roce 1993 byli v HoroméFicich prvni dospélci PJ zjis-
téni na bilych lepovych deskach 20. 4. (obr. 1 — 1993),
23. 4. byl zaznamenan maximalni nalet. Letové aktivita
skonéila 4. 5., celkové trvala 15 dnl. Ve variantich inte-
grované ochrany P a T byl zjidtén tikrat vy$si vyskyt
dospélct PJ proti varianté klasické chemické ochrany CH
(tab. 1). Tento vyrazny rozdil je moZné dat do souvislosti
s kultivaci piidy v mezifadi pro seti podsevovych plodin
a travy, jejimZ disledkem bylo rozrufeni ptidniho kra-
loupu, sniZeni utuZenosti piidy a zména piidniho mikro-
klimatu. GRUYS (1982) uvadi, Ze zména péstebni
technologie, zejména pouZivani selektivnich pesticidl
a snizeni po€tu ochrannych zasahi, je pfi¢inou toho, Ze
se méni spektrum 3kiidct a frekvence jejich vyskytu.
V tomto ohledu by tedy mohly byt vyznamné i zmin&né

Tab. 2. Ptehled vyskytu dospélcii PJ na bilych lepovych deskach
v Horoméficich (3 ks/var.) — Occurrence of apple sawfly ima-
goes on white sticky traps at Horoméfice (3 indiv./var.)

rozdilné agrotechnické postupy ve sledovanych varian-
tach. OsSetfeni proti PJ, které bylo signalizovéno podle
dokvétani (DROBNY et al. 1992), pravdépodobné zasah-
lo do obdobi konce embryonélniho vyvoje vajigek PJ,
resp. lihnuti housenic. MILES (1932) uvadi, Ze se house-
nice lihnou v zavislosti na teplotach vzduchu za 8-15 dni
od vykladeni vaji¢ek. Mezi prvnim moZnym dnem kla-
deni (20. 4.) a terminem provedené ochrany (4. 5.) uply-
nulo 14 dni, b&éhem nichz byly velmi pfiznivé teploty pro
rychlost embryonélniho v§voje PJ.

Podil poskozenych plodti po Ziru housenic PJ zji§t'ova-
ny pii sklizni €inil v pfipad€ aplikace razantniho systé-
mového insekticidu phosphamidon (Dimecron®, 1 /ha)
ve varianté¢ CH 0,7 %, v ptipadé phosalonu (Zolone®,
0,36%) ve varianté P a T dosahl 3,2 %, resp. 4,5 % (tab. 1).

Tab. 3. Podil samiéek (A) a sameé&ki (B) PJ na bilych lepovych
deskach v Horoméficich (%) — Proportions of apple sawfly fe-

Varianta' males (A) and apple sawfly males (B) on white sticky traps at
Rok? Datiin? G S L Horoméfice, expressed in per cent
1994 20. 4. 0 0 0 Parametry'
27. 4. 1 1 Rok? Datum’® % A % B dif. v.
2.5, 5 23 10 1994 27.4. 79 21 15
3. 0 8 2.5. 60 40 36
11.3. 2 1 4.5. 75 25 47
28.9, D 0 0 1. 5. 100 0 50
Suiia’ 8 26 20 primért 785 21,5 37
1993 28.4, 0 0 0 1995 4.5! 66 34 18
i 4 1 5 5; 45 55 28
3, 6 3 24 10. 5. 46 54 39
19:8 2 5 14 12.5. 25 75 44
123 0 2 0 26.5. 59 41 24
26.5: " 12 38 primér 482 518 306
2.6. 0 0 0 +
suma 26 23 81

G = Golden Delicious; S = Spartan; L = smés letnich odriid — mixture
of summer varieties

Ivariant; 2ycar; 3date; “total

100

(dif.v.) = prim&rnd mnozZstvi diferencovanych vajidek zjidténych pti
pitvich ovariol PJ — average numbers of differentiated eggs (dif.v.)
determined by apple sawfly ovariole dissections

Iparameters; 2year; 3date; “average
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Obr. 1. Monitorovani vyskytu pilatky jableéné pomoci bilych lepovych desek, Horoméfice 1993—-1995 (letové kfivky, CH - va-
rianta ,klasick4" chemicka ochrana, P, T — varianty integrované ochrany, Z — Zolone 2 l/ha, D — Dimecron, U — Ultracid,
[J vhodny termin ochrany signalizovany podle naletu na optické lapade) — Monitoring of apple sawfly occurrence by means.of
white sticky traps, Horoméfice 1993-1995 (flight curves, CH - chemical control, P = IPM - grond cover, T = IPM - grass,
Z - Zolone 2 I/ha, D - Dimecron, U - Ultracid, [] suitable date of integrated protection determinated from flight activity on the

visual traps)

Ve Slaném byly v roce 1993 bilé lepové desky vyvése-
ny az 5. 5. (tab. 4), tedy v dobé&, kdy v Horoméficich byl
pozorovan konec letové aktivity PJ. Vzhledem k tomu,
Ze se zalatky letovych vin dospélcti PJ v Horoméficich
a ve Slaném lisi od sebe v nasledujicich letech minimal-
né (tab. 4, obr. 1 — 1994 a 1995), je nutné povaZovat zé-
znam priib&hu letové aktivity PJ v tomto roce za zkresleny.
Na zékladé nizkého poctu chycenych dospélct PJ nebyla
signalizovana chemicka ochrana.

V roce 1994 ve Slaném byly na viech parcelach zji3té-
ny prvni néalety PJ na deskéch 2. 5. (tab. 4). Dnem maxi-
malni letové aktivity na odriidé James Grive byl 12. 5.,
na odriidé Idared na jednotlivych parcelach to bylo ob-
dobi 2.-12. 5. Letova vina trvala 12 dni. V Horoméficich
byli na deskdch zaznamenani prvni dospélci PJ 27. 4.,a to

ve v8ech variantach bez ohledu na odridu (obr. 1
— 1994, tab. 2), Letova aktivita kulminovala 2. 5.a 11. 5.
letova vlna doznivala. Hlavni faze letové aktivity PJ (tj.
> 90 % zaznamenanych Glovkt z celkového poétu) trvala
na odridach Idared a Spartan 6 dni, na Golden Delicious
a smési letnich odriid 8 dni. Proti pfedchozimu roku do-
§lo k poklesu intenzity vyskytu dospé&lcti PJ ve varianté
integrované ochrany vzhledem k varianté klasické che-
mické ochrany (obr. 1 -1994, tab. 1). Nejvyrazngjsi po-
kles byl zaznamenén ve varianté P s podsetymi plodinami.
Regulaénim faktorem by mohlo byt zvyseni biologické
aktivity pidy. NIEZBORALA (1976) uvédi, Ze mortalita
housenic v pidé zimujicich PJ mize diky parazitickym
houbém doséhnout az 97 %. Podminkou je oviem mirna
a vlhka zima (GRAF et al. 1996). Paraziticka ptidni ha-
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d’atka, zejména rod Steinernema, luméik Lathrolestes
marginatus (JAWORSKA 1987, 1992) &i Lathrolestes ens-
astor a Aptesis nigricincta (BABENDREIER 1996) mohou
piispivat k regulaci populaéni hustoty PJ. Na odriidé Ja-
mes Grieve ve variant& letnich odrtid bylo zji¥téno delsi
obdobi letu. Stejny trend byl pozorovén i ve Slaném.
K chemické ochrané proti dospélciim PJ byl pouzit Zolo-
ne®. Jak v Horoméficich, tak ve Slaném byl v roce 1994
chybng signalizovan termin ochranného zasahu. Pfesto-
?e v Horoméficich byla ochrana provedena nasledujici
den po zji§téni pritomnosti pilatek na deskéch, byl tento
zésah jiZ opozdény a prakticky zbyte¢ny. Chybou se uké-
zal tydenni interval kontroly desek, jehoZ disledkem byla
kumulace pilatek na deskéch za vice dnli (obdobi 28. 4 az
1. 5.). Ve Slaném by bylo na odriidé Idared vhodnym
terminem ochrany obdobi 2.-5. 5., na odrtidé James Grie-
ve 9.-12. 5. V Horoméficich byla navic signalizovana
ochrana proti housenicim PJ. Ve variantich P a T byl
pouzit Zolone® (0,36%), ve varianté CH methidathion (Ul-
tracid®, 0,75%). Stupeii poskozeni plodii od housenic PJ
pii sklizni byl ve varianté integrované ochrany 2-3 %, ve
varianté , klasické" chemické ochrany 5 % (tab. 1). Ten-
to rozdil kopiruje intenzitu vyskytu PJ zjisténou bilymi
lepovymi deskami.

V roce 1995 v Horoméficich doslo kratce po zacatku
letuPJ 4. 5. (obr. 1 —1995) k ochlazeni. Po 14denni chlad-
né period& nalétli dospélci PJ znovu na jesté kvetouci
odridy Spartan, Golden Delicious a James Grieve ve va-
rianté L (tab. 2). Ani v jedné z variant na odridé Idared
nebyla v té dobé zjisténa na deskach Zadné pilatka. Do-
spélci PJ se na odridé Idared vyskytovali po dobu 7 dnti,
na viech ostatnich odriidach po dobu 22 dni. Letova ak-
tivita PJ ve Slaném (tab. 4) zacala o den pozdéji nez
v Horoméficich. Termin provedené ochrany se shodoval
pfesné s obdobim maxima letové aktivity. Na parcele ,,Pod
skladem* se kviili nizké nasad€ kvéti oSetfeni neprova-
délo a na parcele ,BaZantnice" byla vzhledem k nizké
populaéni hustoté PJ ochrana neopodstatnéna. V Horo-
méficich mélo byt ofetieni proti dospélciim PJ provede-
no o den dfive. Poskozeni plodii dosahovalo ve varianté
,klasické" chemické ochrany 14 %, ve variantich inte-
grované ochrany 5 % (tab. 1). Hlavni pfi¢inu tohoto roz-
dilu lze spatfovat v niz$i nasadé kvétl (tfikrat nizsi proti
variantdm integrované ochrany), kterd z\Zila pomér $ktd-
ce : zdroj pro kladeni vajicek.

Nejvice napadény jsou rané a sladkoplodé nebo polo-
sladké odridy (MILES 1932). Jak uvadéji BARTOS et al.
(1968), nejvice jsou poskozovéany odridy pozdé a dlou-

Tab. 4. Prehled vyskytu ddspélcﬁ PJ na bilych lepovych deskach ve Slaném v letech 1993-1995 — Occurrence of apple sawfly

imagoes on white sticky traps at Slany in 1993-1995

Knoviz Pod skladem BaZantnice
Rok' Datum® JG IDA1 IDA2 DA 1 DA 2 DA 1 IDA 2
1993 5:5. 0 0 0 0 0 0 0
10. 5. 3 2 0 9 3 0 0
13::5. 2 0 0 0 0 1 0
17.5. 2 0 1 0 0 0 0
20. 5. 0 1 1 0 0 0 1
23.5; 0 0 0 0 0 0 0
suma’ 7 3 2 9 3 1 1
1994 28. 4. 0 0 0 0 0 0
p 15 6 61 1 2 9 13
$..5. 1 20 16 0 18 18
9.5. 44 34 27 1 42 10
12.5; 108 9 0 14 17 8
16. 5. 1 0 0 0 0
19. 5. 0 0 0 0 0 0
suma 160 124 44 17 86 49
1995 4.5. 0 0 0 0 0
5:i5: 71 33 18 2 2
11. 5. 0 9 2 1
15.%: 0 0 0 2 1
18. 5. 0 0 0 0 0
suma 71 33 27 6 4

JG = James Grive, IDA= Idared; aplikace Zolonu — Zolone application (2 I/ ha)

lycar; 2date; total
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ho kvetouci. MILLER et al. (1956) povazuji za rozhoduji-
ci dispozice odridy vini, mnoZstvi pylu a nektaru. Za
nejatraktivnéjsi povazuji odridu James Grieve. To po-
tvrzuji i pozorovani provddéna ve Slaném na lokalité
Knoviz, kde byla odriida James Grieve ve vztahu k odri-
dé Idared vice vyhledavana. GRAF et al. (1995) zjistili na
odrudé Golden Delicious poloviéni vyskyt vzhledem
k odridé Idared. Podobny trend byl zaznamenan i v Ho-
roméficich.

Pomér pohlavi

Z pilatek zachycenych v obdobi maximalni letové ak-
tivity v letech 1994 a 1995 byl procentni pomér samicky
a samecci 78 : 22 a 48 : 52 (tab. 3). VINCENT a MAIL-
LOUX (1988) na zakladé pozorovéani v Kanadé uvadgji
procentni pomér samicky : sameéci 70 : 30 a v nasleduji-
cim roce 56 : 44. Naopak GOTTWALD (1982) zazname-
nal pomér 38,6 % samidek : 64,1 % samecki. Obdobné
také CHABOUSSOU (1961) uvadi 27 % samicek a 73 %
samecki. VELBINGER (1952) ziskal z chovii 80 % sami-
éek a 20 % sameéki. DICKER (1953) uvadi, Ze same&ci
nejsou v populaci zastoupeni vice nez 30 %. Uvazime-li,
ze PJ se mize rozmnozovat partenogeneticky (VELBIN-
GER 1939; CHABOUSSOU 1961), pfi ném? se z neoploze-
nych vaji¢ek lihnou samicky a z oplozenych samidky
a samecci, pak je mozné na zakladé rozdilnych podmi-
nek v jednotlivych letech, resp. riizné miry uplatnéni par-
tenogeneze vysvétlit tyto odlisné poméry.

GRAF et al. (1996) uvadéji, Ze sami&ky se lihnou dfive
nez samecci, ke svému postdiapauznimu vyvoji potfebu-
jiniz3i SET nad prahem 4,5 °C, kter4 je pro samicky rov-
na 205 dennich stupiiti (DS) a pro sameéky 220 DS. Nase
pozorovéni dokladaji (tab, 3), Ze prvni sami&ky zachyce-
né na bilych lepovych deskach mély 15-20 zralych vaji-
¢ek, za 6 dni az 40, byly tedy schopné kladeni uz pfi
prvnim zji§téni vyskytu na deskéch. V pfipadé pozvolné-
ho nastupu jara, kdy je nélet dospélct PJ rozvlekly, je
moznost pfesné signalizace terminu ochranného zasahu
sniZena (tab. 2).

Odhady prahi $kodlivosti

Pro monitoring letu pilatky jsou pouzivany dva typy
optickych lapaki. Typ Rebell je tvofen dv&ma do kiiZe

zaklesnutymi bilymi deskami o celkovém povrchu 120 cm?
s vy33i odrazivosti UV v oblasti 250400 mm. Typ Tem-
men predstavuje jednoduché bila deska s celkovym po-
vrchem 714 cm? a nizsi odrazivosti UV. Lapa¢ Rebell je
pro nalétavajici pilatky &tyfikrat atraktivnéj$i nez Tem-
men (GALLI et al. 1993). V Horoméficich bylo vyvéSeno
po tiech bilych lepovych deskich (jedna = 600 cm?, typ
Temmen) v jedné variant€, vzdalenych od sebe ob deset
stromi (spon 2,5 X 5 m). GRAF et al. (1995) experimen-
talné prokézali, Ze tii lapdky typu Rebell vyvésené ve
vzdalenosti 25 m od sebe na jednom kontrolnim stano-
viti jsou postadujici pro uréeni stupné vyskytu dospélct
PJ. Zaroven na zdkladé regresniho modelu (pocet PJ na
deskach — poskozeni) navrhli ekonomicky prah Skodli-
vosti pro tento lapaé, ktery je v podminkach Svycarska
na vrovni 20 aZ 30 dospé&lct PJ na jeden opticky lapdk.
Pro nasSe lapace by tedy byl odpovidajici ekonomicky prah
Skodlivosti na Grovni 10-15 pilatek na jednu desku.
NAVONE (1994) rozeznava tyto tfi zdkladni ukazatele:
(1) < 2 pilatky na 100 cm? optického lapace = Z4dné ne-
bezpedi, (2) 24,5 pilatky na 100 cm? optického lapage
= provedeni kontroly ¢eSulek na skuteéné mnozstvi
vykladenych vajigek, (3) > 4,5 pilatky na 100 cm? optic-
kého lapace = okamzita chemicka ochrana. Ekonomicky
préh Skodlivosti pro typ Rebell by byl na Grovni 54 ks na
jeden lapac, pro nase desky pak 27 ks. Vy38i prah skodli-
vosti v jiznich oblastech by mohl také spo&ivat v klesaji-
ci plodnosti pilatek v jizné&jSich regionech. Podobné
regresni modely sestrojili i ameri&ti badatelé (COLI et al.
1985), aviak s poukazem na nizsi korelaéni koeficienty
jejich vypovidaci schopnost skepticky zvazuji. Kanadsti
autofi VINCENT a MAILLOUX (1988) zjistili, Ze citlivost
této metody monitorovani PJ ve vztahu k naslednému po-
Skozeni plodii je 66,6 %, specifita 83,6 % a predpovédni
piesnost 82,6 % (pro typ Temmen).

Na zaklad€ naSich vysledku (tab. 1) a citovanych za-
hraniénich praci navrhujeme orienta&ni prah $kodlivosti
PJ pro podminky CR v zavislosti na velikosti kvétni na-
sady (tab. 5). Pfi nizkém stupni vyskytu PJ na deskéch
Ize ochranna opatfeni vypustit. Pfi stfednim stupni vy-
skytu je nutné zjistovat prah 3kodlivosti ¢asové naroé-
né&ji, aviak presnéjsi metodou odpoétu kvétnich kalicht
s vyskytem vaji¢ek PJ (DROBNY et al. 1996) a ochranu

Tab. 5. Tabulka pro orientaéni stanoveni prahu $kodlivosti PJ na jablonich v zavislosti na velikosti nasady kvétu — Table for
preliminary determination of the threshold of apple sawfly harmfulness to apple-trees in relation to blossom setting

Priimémy pocet dospélcti PJ / 1 bilou lepovou desku
Nésada2 1 3 5
Nizka?
Stfedni 4
Vysoké’

L

popula&ni hustota PJ 6: D nizka3 - stfedni® - vysoka®

sawfly

average number of apple sawfly imagoes/1 white sticky trap; 2blossom setting; 3low; 4intermediate; high; Slow population density of apple
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sméfovat do obdobi lihnuti housenic. V praxi viak lze
toto obdobi doposud obtiZné stanovit. Podle nasich pted-
b&znych vysledki bude mozné tento termin uréit pomoci
teplotniho modelu embryonélniho vyvoje vaji¢ek PJ. Pfi-
mé ofetieni proti dospélciim PJ je doporu¢ovano pfi pie-
krogeni prahu $kodlivosti, ktery je pfi nizké nasadé 10,
pii stfedni 14 a pfi vysoké 18 dospélcii PJ v priméru na
jednu bilou lepovou desku (tab. 5).

Podékovani

Autofi dékuji M. Bryssovi za laskavé zapijceni
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Meloidogyne hapla — parazitické had’atko zeleniny na Slovensku

Marta LISKOVA

Slovak Academy of Sciences, Parasitological Institute, KoSice, Slovak Republic

Abstract

LISKOVA M (1998): Meloidogyne hapla, a parasitic nematode in vegetable crops in Slovakia. PI. Protec. Sci., 34: 105-107.

The root-knot nematode species Meloidogyne hapla considered as a quarantine organism for the Slovak Republic, was identified
in vegetable fields in several areas of the country. It occurred mostly in association with light sandy or loamy-sandy soils, in soil
type regosol of a drift sand landscape, or in soils along rivers and fluvisol derived from river sediments.

root-knot nematode; Meloidogyne hapla; vegetable; Slovak Republic

Sihrn

LISKOVA M (1998): Meloidogyne hapla — parazitické hid’atko zeleniny na Slovensku. Pl. Protec. Sci., 34: 105-107.

V niektorych oblastiach Slovenska bol v porastoch korefiovej zeleniny sledovany vyskyt halkotvornych nematédov Meloidogyne
spp. Z 28 odobratych vzoriek korefiov a pody rizosféry mrkvy a petrZlenu v 10 pripadoch bol zisteny vyskyt druhu Meloidogyne
hapla, tak v $tadiu dospelych sami&iek v korefiovych halkach, ako aj v §tddiu invaznych lariev v pdde. Parazit bol zisteny
v oblasti Borskej niziny, Podunajskej a Vychodoslovenskej roviny a KoSicej kotliny, a to vyhradne v Fahkych piesoénatych
alebo hlinito-piesoénatych pddach naviatych pieskov alebo niv vodnych tokov.

halkotvorné nematdédy; Meloidogyne hapla; zelenina; Slovenska republika

Halkotvorné korefiové had’atka rodu Meloidogyne st
vo svete povazované za ekonomicky a fytopatologicky
najdolezitejSiu skupinu nematdd, a to predovsetkym v tep-
lych klimatickych oblastiach. Druh Meloidogyne hapla
Chitwood, 1949 je aklimatizovany na chladnejsie klima-
tické podmienky a vyskytuje sa v miernom klimatickom
pasme Eurdpy, Azie, Severnej a Juznej Ameriky, Afriky
a Australie. Parazituje na korefiovom systéme stoviek
kultarnych a divo-rasticich rastlin a drevin vratane mno-
hych ekonomicky vyznamnych pol'nohospodérskych plo-
din. Sposobuje kvalitativne a kvantitativne straty na
produkcii zeleniny, zemiakov, cukrovej repy, d’ateliny,
lucerny, jahdd a dal§ich druhov rastlin (DECKER 1969;
ORTON WILLIAMS 1974). Su¢asné poznatky o jeho geo-
grafickom roz§ireni, hospodarskom vyzname, prahu $kod-
livosti, symptomoch napadnutia a ochrannych opatreniach
u najdélezitejSich skupin pol'nohospodérskych kultar vra-
tane zeleniny zhrnuli POTTER a OLTHOF (1993)

Doterajsie informacie o vyskyte had’atiek rodu Meloi-
dogyne na Slovensku st vel'mi nedostato&né, aj ked’ tieto

nematody patria ku karanténnym’ organizmom. LISKO-
VA (1997) zistila vyskyt M. hapla v rizosfére vini¢a na
vychodnom Slovensku. V 80. rokoch SABOVA (nepubli-
kovany vysledok) identifikovala M. arenaria na korefioch
sklenikovych karafidtov. V poslednom obdobi sme M.
hapla zistili na korefioch mrkvy, petrzlenu, kdpru a pi-
pavy opit’ na vychodnom Slovensku (LISKOVA, STUR-
HAN 1997). Na zaklade tychto ojedinelych nélezov sme
predpokladali §irSie geografické rozsirenie Meloidogyne
spp. na Slovensku, a to najma v porastoch korefiovej ze-
leniny, ¢o nas viedlo k sledovaniu tychto nematdodov aj
v niektorych d’al§ich regiénoch Slovenska. Vysledky do-
terajSieho §tudia st uvedené v tejto préci.

MATERIAL A METODY

Zo sikromnych zeleninovych zéhrad a zeleninovych
plantazi viacerych oblasti stredného a juzného Slovenska
sme v jeseni roku 1997 odobrali 28 vzoriek korefiovej
zeleniny podozrivej na vyskyt halkotvornych nematodov.
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Na korefioch boli viditeI'né charakteristické symptomy
— zdeformovany koreii, na boé¢nych korienkoch alebo aj
na hlavnom koreni sa vyskytovali viditené hrcky, tzv.
hélky (obr. 1). V korefiovych halkach sme potom bino-
kularnou lupou zistovali pritomnost’ samiciek parazita
(obr. 2). Druh M. hapla sme diagnostikovali podl'a cha-
rakteristickych morfologickych znakov oblasti vulvy
a anusu sami¢iek metoédou mikroskopickych rezov peri-
analnej Casti. Pri odoberani rastlinného materidlu sme si-
casne odobrali pddne vzorky aj z rizosféry tychto rastlin.
Z p6dy boli nematddy izolované sitovou vyplavovacou
metodou, ktort opisali BROWN a BOAG (1988) s pouzitim
sit s otvormi 40 mesh. Larvy Meloidogyne spp. (obr. 3)
sme potom izolovali zo ziskanej vodnej suspenzie vset-
kych izolovanych nemat6dov. Z lariev sme pripravili tr-
valé glycerinové preparaty pre mikroskopicku diagnostiku
druhu.

Obr. 1. Mrkva napadnutd had’atkom Meloidogyne hapla
— Roots of carrot attacked by Meloidogyne hapla

Obr. 2. Sami¢ky M. hapla v koretiovych pletivich — Females
of M. hapla in root tissue
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VYSLEDKY A DISKUSIA

Samicky had’atka M. hapla v korefiovych halkach a lar-
vy druhého vyvinového §tadia, tzv. invazne larvy volne
pohyblivé v pdde, sme zistili v 10 vzorkach korefiov
a pody, ktoré pochéadzali z nasledovnych oblasti:

— Borska nizina (Zahorie), lokalita Céry,

— Podunajské rovina, lokality Moc¢a a MuZla,

—severny okraj Kogickej kotliny — prechod do oblasti Cier-
nej hory, lokalita Trebejov,

— Vychodoslovenska rovina, lokality Maly Hores, Kral'ov-
sky Chlmec, Streda nad Bodrogom a Vel'ky Kamenec.

Vsetky lokality s vyskytom M. hapla st charakteristic-
ké Tahkymi piesoénatymi, alebo hlinito-piesoénatymi
pddami — podny typ Macinové pody na naviatych pies-
koch, alebo Nivné pody na naplavenych sedimentoch.

Zistené samicky parazita, izolované z korefiovych haliek
boli dlhé 0,5-0,7 mm, Siroké 0,4-0,6 mm, mliecnobielej
farby, lesklé, nepravidelne okrihleho az flagkovitého tva-
ru s pretiahlym hlavovym koncom. Ich Zelatinové ,,vrec-
ké* obsahovali 70-130 vajicok s diferencovanymi larva-
mi druhého vyvinového §tadia. Larvy izolované z pody
(obr. 3) boli dlhé 0,4 mm, so styletom dlhym 12 pm, mor-
fometricky zodpovedali druhu M. hapla.

Pri naSom vyskume sme halkotvorné nematody nachad-
zali len v stikromnych zeleninovych zahradach, pricom
v zeleninovych plantdZach na péde s osevnymi postupmi
sme M. hapla doteraz nezistili. Tento jav suvisi s ¢astej-
§im opakovanim pestovania korefiovej zeleniny na tych
istych plochach prave v sikromnych zahradéach, pri¢om
nematddy maji kazdorocéne dostatok vhodnych hosti-
tel'skych rastlin pre svoju reprodukciu.

Obr. 3. M. hapla —arva druhého vyvinového $tadia—M. hapla
— second-stages juvenile
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Okrem porastov zeleniny sme M. hapla sledovali aj
v prirodnych ekosystémoch (LISKOVA, STURHAN - v tla-
¢i) a zistili sme jeho vyskyt napriklad aj v pode agatové-
ho lesa v Borskej nizine (lokalita Doj¢), v rizosfére
pobreznej vegeticie v Podunajskej rovine (Hamuliako-
vo), v Kysuckej vrchovine (Krasno nad Kysucou) a inde.
Prave vyskyt v prirodnych ekosystémoch dovoluje pred-
pokladat’, Ze tento druh nematédov je na izemi Sloven-
ska povodny, pripadne vel'mi davno introdukovany, preto
mozno jeho vyskyt ocakavat' aj v d'alSich oblastiach
a v roznych ekosystémoch. Tento predpoklad podporuju
aj informacie zo susedného Mad'arska a Pol'ska, kde sa
M. hapla a aj d'alSie druhy halkotvornych nematédov
bezne vyskytuji (AMIN, BUDAI 1994; SZCZYGIEL 1964).

Pre doplnenie uvddzame, Ze aj z izemia Ceskej repub-
liky je doteraz len jedina zmienka o vyskyte Meloidogy-
ne spp., a to z rizosféry liéneho porastu z juhoceskej
lokality Chel&ice (HANEL 1996), pri¢om mozno predpo-
kladat’ vyskyt tak M. hapla, ako aj d’alsich druhov aj na
azemi Ciech a Moravy. Napriklad v susednom Nemecku
podla doteraj$ich poznatkov mozno vo volnej péde po-

¢itat’ s vyskytom najmenej desiatich druhov Meloidogy-

ne spp. (MULLER et al. 1996).

Doterajsi nedostatok informacii o Meloidogyne spp.
z Uzemia Slovenska a aj z izemia Ceskej republiky moz-
no pripisat’ pomerne t'azkému zist'ovaniu parazita. Ak totiz
nemame k dispozicii korene rastlin s halkami, teda so
samickami, a ak sa cielene ne$pecializujeme na halkot-
vorné nematddy, Stadium volne Zzijucich invaznych la-
riev v pdde alebo samcov, ktoré s pomerne vzécne, ¢asto
unika nasej pozornosti. Preto si §tadium nematodov rodu
Meloidogyne vyzaduje sustredent pozornost’ $pecidlne na
tito skupinu nematédov.

Ziskané informacie o Meloidogyne hapla prina$aji prvé
poznatky o SirSom geografickom rozsireni tohto druhu
parazitickych nematédov na Slovensku, na zdklade ¢oho
mozno povazovat' za otazne jeho zotrvanie v skupine
karanténnych organizmov. Zaroveil upozorfiuju na to, Ze
je mylné predpokladat’, Ze sa niektoré druhy nematédov,
alebo aj inych organizmov na naSom tizemi nevyskytuju,
ak nemame Ziadne informacie o ich vyskyte len preto, Ze
sa tieto na danom uzemi doteraz vébec nesledovali. Je

preto potrebné pri helmintologickych analyzach vetkych
pddnych a rastlinnych vzoriek venovat' obzvlast' viacsiu
pozornost’ prave karanténnym druhom nematédov rodu
Meloidogyne.
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BOOK REVIEW RECENZE KNIH

Populations of Plant Pathogens, their Dynamics and Genetics

M. S. Wolfe, C. E. Caton
Frome and London, Great Britain by Butler & Tanner Ltd., Blackwell Sci. Publ. 1997

Zajem o populace patogent je relativn€ novy, a proto je v naSich znalostech je§t€ mnoho mezer, které se tykaji
velikosti, rozptyleni, genetického sloZeni a evoluéniho potencidlu. Navzdory témto omezenim jsou strategie, jejichZ
cilem je dosaZeni stability v kontrole chorob prostfednictvim manipulace s populaci patogena, vyvijeny a aplikovany.

V knize jsou uvaZovény dva hlavni aspekty populace patogena, a to velikost a genetické sloZeni. Autofi ji rozdélili
do ti &4sti. V prvni &asti se zabyvaji genetikou patogenity a genetickou strukturou populace patogena. Zaméfuji se na
odhaleni genetického potencidlu patogena, jeho adaptaci a znanou pozornost vénuji vyvoji vhodnych praktickych
metod analyzy. Kapitola Zakladni pfedstavy je vénovéna genetickému zékladu epidemii, genetickému uréeni zmény
v patogenit&, pojmu ras ve fytopatologii, dynamice genii v populacich patogena, faktorim branicich rozsiteni viru-
lentnich mutantd patogena, analyze diverzity virulence v populacich rostlinnych patogentl a analyze populaci hostite-
le a patogena v pfirodnich ekosystémech.

Druh4 &4st nazvand Dynamika populaci patogena pojednéava o biologii hostitele a patogena, zdrojich inokula, me-
todé4ch rozptylu a riiznych modelech dynamiky patogena. Jsou zde zafazeny pfispévky vénované modelovani dyna-
miky patogena, gradientu rozptylu spor a vyvoje choroby, epidemiologii patogenti pfenosnych piidou, populaéni
dynamice virovych chorob rostlin a virovym chorob4am obilovin.

Ve tfeti éasti Genetické zmény v populacich patogena jsou pfispévky zabyvajici se populaci hostitele jako selektiv-
niho faktoru, vybranymi pfiklady vztahi mezi patogenitou obilnich rzi a rezistenci u jejich hostiteli, geografickym
roz§ifenim a frekvenci determinantii virulence u Bremia lactucae, zménami v populaci Ophiostoma ulmi, zménam ve
slozeni populaci patogena zpisobenym rezistenci k fungicidim, vyvojem rezistence k fungicidim a pochopenim
a kontrolou padli travniho.

Publikace je ulozena v knihovné VURV Praha-Ruzyné.

Lubomir Véchet, Praha

Choroby a $kiidci picnich a travina¥skych trav

B. Cagas

Oseva Pro, Vyzkumna stanice travindrska Roznov-ZubFi, 1997, 59 s.

Publikace zapliiuje jednu z mezer Eeské rostlinolékarské a travinafské literatury. Pojedndva o chorobach a skiidcich
trav vyuzivanych pro picninafské, semenafské a travinafské ugely. Jejim autorem je zkuSeny fytopatolog a travinat.
Cast o virovych chorobach zpracoval Ing. J. Vacke, CSc., z Vyzkumného tistavu rostlinné vyroby Praha-Ruzyné.

Text brozury se ¢lenén do tfi hlavnich tematickych okruhl. V prvni &asti je pojednano o tfech virézéch, jedné
bakteriéze a devatendcti myko6zéach, v druhé o péti ZivodiSnych Skudcich, resp. skupinach skudci. V tfeti Easti je
struénd zminka o poruchach vyvolanych neharmonickou vyZivou, nepfiznivymi pov&trnostnimi podminkami a ne-
vhodnou aplikaci herbicidii. Chorobam je vénovéna mnohem vétsi pozornost nez Zivo&isnym $kidcim. Na zavér
kazdé stati jsou uvedeny odkazy na nejdiileZit&j$i literArni prameny.

K pfednostem publikace patfi struénost a vystiznost textu a bohatd obrazova dokumentace. Mezi 77 vyobrazenimi
pievladaji barevné fotografie znézoriiujici p¥iznaky chorob a poruch nebo poskozeni $kudci. Morfologické diagnos-
tické znaky patogenti jsou zndzornény na barevnych mikrofotografiich, vyjimeé&n& na pérovkach.

Publikace se stane uZiteénym zdrojem pouceni pro kazdého, kdo se zajima o problematiku zdravotniho stavu trav.
Lze ji objednat na adrese: Oseva Pro, Vyzkumna stanice travinafské, 756 54 Zubii, fax: 0651/65 81 97. Doporuéen4
cena je 140 K¢.

Vaclav Kidela, Praha
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SHORT COMMUNICATION KRATKE SDELENI

Houby rodu Fusarium jako pravdépodobni piivodci vadnuti jilki

Bohumir CAGAS, Andrea ZEMANOVA', Antonin FOJTIK®

OSEVA PRO Ltd.— Grassland Research Station, Zub¥i; 'Research Institute of Crop Production,
Prague-Ruzyné; *Plant Breeding Station Hladké Zivotice Ltd., Czech Republic

Abstract

CAGAS B., ZEMANOVA A., FOITIK A. (1998): Fusarium species, a likely cause of Lolium wilt. P1. Protect. Sci., 34: 109111,

Severely wilted adult plants of Lolium perenne (4n), and dry, yellow and blind inflorescences of L. multiflorum were observed
in the nursery of the Plant Breeding Station at Hladké Zivotice after flooding in July 1997. Fusarium avenaceum, F. culmorum
and F. sambucinum were isolated from the plants of perennial ryegrass, while F. culmorum, F. avenaceum, F. solani and F.
oxysporum were found in soil samples. Fusarium avenaceum was identified on the panicles of Italian ryegrass. Infection by
crown rust (Puccinia coronata Corda var. coronata) was observed on the leaves of Lolium perenne. It was concluded that the
Fusarium species can cause not only winter damage and the syndrome of Fusarium-blight of lawns in summer, but also very
heavy damage af adult Lol/ium plants, especially under stress conditions. Fusarium species are able to cause a special type of
silver top (white head) in L. multiflorum grown for seed.

Lolium wilt; Fusarium spp.

CAGAS B., ZEMANOVA A., FOITIK A. (1998): Houby rodu Fusarium jako pravd&podobni piivodci vadnuti jilkd. P1. Pro-
tect. Sci., 34: 109-111.

Pii prohlidce $lechtitelskych $kolek jilki ve Slechtitelské stanici v Hladkych Zivoticich po zéplavich v &ervenci 1997 byly
pozorovany napadné zvadlé rostliny jilku vytrvalého (4n). Makroskopicky bylo zfetelné pouze napadeni rzi korunkatou (Puc-
cinia coronata var. coronata) a déle silné zhnédnuti a odumirani nejmladsich listd. Z rostlin byly izolovany Fusarium avena-
ceum, F. culmorum a F. sambucinum, z pidnich vzorkli mimo F. avenaceum a F. culmorum také F. oxysporum a F. solani. Na
stejném stanovisti byly dile pozorovény rostliny jilku mnohokvétého ze zcela zaschlym, sldmovité Zlutym kvétenstvim, pfipomi-
najici tzv. parazitarni béloklasost zptisobenou hmyzem. Houby rodu Fusarium mohou tedy za podminek pfiznivych pro jejich
rozvoj zplisobovat nevratné vadnuti a nasledny thyn rostlin jilku vytrvalého a b&loklasost u jilku mnohokvétého

vadnuti jilkd; Fusarium spp.

Vyskyt fuzariéz a jejich Skodlivé plisobeni projevujici
se bud’ profidnutim ¢i Gplnym zni¢enim zésevu pred&as-
né nebo naopak pozdé zalozenych porosti jilku mnoho-
kvétého [Lolium multiflorum Lam. subsp. italicum (A.
Braun) Volkart ex Schinz et Keller] je obecn& znam. V po-
slednich letech se zdaleka nejedna o vyskyt pravidelny
a Casty, ktery je vazan na snéhovou pokryvku. Vyskytu
$kodlivého plisobeni fuzariéz lze ¢asteéné zabranit sou-
borem profylaktickych opatieni, mezi které patfi pfede-
v§im vhodny termin vysevu a osekani porostu pfed zimou
véetné odstranéni poskliziiovych zbytkl, nebo provést
oSetfeni pfipravky na bazi iprodionu.

Mnohem casté&jsi a zdvaznéjsi je poskozeni travnikl
(zejména vyhiivanych, pfehnojenych dusikem atd.), na
nichz podstatnym komponentem je jilek vytrvaly (Lolium
perenneL.). V tomto pfipadé zpravidla nejde jen o plisefi
snéZznou Microdochium nivale (Fr.) Samuels & Hallet
(syn. Gerlachia nivalis, Fusarium nivale), pivodce tra-
diéné citovaného v traviniské literatufe, ale pravdépo-
dobné o cely soubor druhti rodu Fusarium (SNDDERS,
WINKELHORST 1996). Z literatury je rovnéz znam po-
jem tzv. ,letni fuzari6zy*, kterym je oznaéovano posko-
zeni travnikd ve vegetatnim obdobi (pivodce Fusarium
culmorum).
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1. Odumfelé nejmladsi listy poskozenych rostlin jilku vytrvalého
— Die-back of Lolium perenne plants

Microdochium nivale se velmi &asto vyskytuje na se-
menech jilki a je astou pfi¢inou Spatného vzchazeni. Jak
rovnéz udavaji SCHUMANN a BACKHAUS (1988) je tento
druh dominantni na stéblech v prvnich dvou se€ich (pfi
picninafském vyuziti tohoto druhu) a spolu s dal§im dru-
hem — Fusarium avenaceum (Fr.) Sacc. — tvofi vice nez
73 % viech fuzarii na stéblech ve tieti sedi. Udaje o fuza-
riich, jakoZto pfi¢inach hynuti dospélych rostlin v pritbéhu
vegetace v§ak nejsou znamy.

Na pocatku srpna 1997 byly pfi prohlidce trsové skolky
novoslechténi jilku vytrvalého, kterd obsahovala polyploi-
dizované jedince diploidnich odriid Anna, Aurora a Ba-
rista a tetraploidnich odriid Maja a Solen, ve Slechtitelské
stanici v Hladkych Zivoticich pozorovany napadné po-
§kozené rostliny vyznadujici se zvadnutim vsech listd, je-
jich Sedozelenou barvou a zkroucenim a zasychanim
spodni &asti trsi. Nejmladsi listy, dosud ¢asteéné ukryté
v listové pochvé, byly zahnédlé a zcela odumfelé (obr. 1).
Na starsSich listech bylo mozné pozorovat zna¢né mnoz-
stvi hnédych nepravidelnych skvrn bud’ s nekrotickymi
prstenci, nebo bez nich. Makroskopicky identifikovatel-
ny byl pouze silny vyskyt urediospor rzi korunkaté. Toto
silné napadeni vedlo k postupnému odumirani dospélych
rostlin. Mnozstvi uhynulych jedinci dosahlo az 10 %
(tab. 1). Na témZe stanovisti byly rovnéZ odebrany rostli-
ny jilku mnohokvétého ze zcela zaschlym kvétenstvim sla-
movité zluté barvy véetné plodného stébla (pfizemni
listova riiZice vak byla Ziva).

Jak zavadlé a ¢astecné odumielé trsy, tak i zaschla stébla
byla ve VST v Zubii podrobena mikroskopické analyze:

a) v pfipadé trsii bylo na listech nalezeno znaéné mnoz-
stvi letnich vytrusu rzi korunkaté (Puccinia coronata
var. coronata) a dale makrokonidie (Ctyfbunécné)
i mikrokonidie vej¢itého tvaru patiici nékterému druhu
rodu Fusarium;
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Obr. 2. Bélavé puchyiky nezndmého puvodu na zaschlém
kvétenstvi jilku mnohokvétého — Whitish blisters of unknown
origin on the died inflorescence of Lolium multiflorum

b) na zaschlych kvétenstvich byly pouhym okem patrné
bélavé puchyiky (obr. 2), které ukryvaly znaéné mnoz-
stvi mikrokonidii vej¢itého tvaru pfipominajici konidie
namele — tytéz piiznaky byly pozorovany na tomto sta-
novisti i v roce 1996.

V oddéleni mykologie ve Vyzkumném ustavu rostlin-
né vyroby v Praze-Ruzyni byla provedena izolace hub
z napadenych rostlinnych &asti jilku vytrvalého. Suché
Casti rostlin byly rozstiihany na kousky a polozeny na
bramborovy agar. Zemina z dodaného rostlinného balu
byla rozdrcena a z ni pfipraven vyluh a proveden rozsev
metodou, kterou navrhl KOMADA (1976). V8echny vzor-
ky byly kultivovany v termostatu pti 24 °C. Izolované
houby rodu Fusarium byly pfeo¢kovany soubézné na
dvé média (PDA — bramborodextrozovy agar a SNA — spe-
cidlni zivna ptda podle Nirenbergové) a po 10 dnech
identifikovany podle uréovaciho kli¢e (BRAYFORD 1993).
Jednotlivé izolaty nebyly monosporového piivodu, jed-
nalo se o smésné izolaty. Ze vzorkil byly izolovany na-
sledujici druhy rodu Fusarium (pofadi je uvedeno podle

Tab. 1. Cetnost odumfelych rostlin u nékterych odrid jilku
vytrvalého — The frequency of died plants in some Lolium
perenne varieties

Celkovy Podet uhy- Procento uhy-
Odrida'  podet rostlin?  nulych rostlin®  nulych rostlin®*
Anna 780 52 6,6
Aurora 640 52 7.8
Barista 240 13 54
Maja 480 33 6,8
Solen 180 18 10,0

lvariety; 2sum total of plants; 3number of died plants; *percent-

age of died plants
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jejich &etnosti vyskytu, pfi¢emzZ druhy uvedené v zavorce

byly zjistény v minimalnim mnoZstvi):

— ze suchych &asti F. avenaceum (Fr.) Sacc., F. culmo-
rum (W. G. Sm.) Sacc., (F. sambucinum Fuckel),

-z vyluhuzeminy F. culmorum (W. G. Sm.) Sacc., F. ave-
naceum (Fr.) Sacc., F. solani (Martius) Sacc.,

— z rozsevu zeminy F. culmorum (W. G. Sm.) Sacc.,F. ave-
naceum (Fr.) Sacc. (F. oxysporum Schlecht).

Na suché &asti klasku byly pozorovany pod mikrosko-
pem makrokonidie F. avenaceum; coz bylo potvrzeno i po
reizolaci na bramborovém agaru.

I kdyz jsme neprovadéli infekéni pokusy, 1ze po celko-
vém zhodnoceni vizualniho i mikroskopického vysetfeni
konstatovat, Ze fuzaria mohou za zvlasté pfiznivych pod-
minek pro jejich rozvoj (nadmémé zvlhéeni ptidniho sub-
stratu po &ervencovych povodnich v roce 1997) byt
pti¢inou thynu dospélych rostlin jilku vytrvalého.
V ptipadé zaschlych fertilnich stébel, pfipominajici pa-
razitarni béloklasost zplisobenou hmyzem, 1ze hovofit

0 novém, u nas dosud neznamém jevu. I zde je pravdépo-
dobné primarni pfi¢inou néktery z druht rodu Fusarium.
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Vyskyt klinénky hlohynové (Phyllonorycter leucographellus)

v Ceské republice

Hana SEFROVA

Mendel University of Agriculture and Forestry in Brno — Department of Plant Protection, Brno,
Czech Republic

Abstract

SEFROVA H. (1998): The occurrence of Phyllonorycter leucographellus in the Czech Republic. P1. Protect. Sci., 34: 111-112.

New record of Phyllonorycter leucographellus (Zeller, 1850) in the Czech Republic. The previous records are summarized. Mine
and life history are briefly described. Distribution, origin and possible economic importance of this species are discussed. -

Gracillariidae; Phyllonorycter leucographellus; Pyracantha coccinea; Czech Republic

Souhrn

SEFROVA H. (1998): Vyskyt klin&nky hlohyiiové (Phyllonorycter leucographellus) v Ceské republice. Pl. Protect. Sci., 34:

111-112.

Klinénka Phyllonorycter leucographellus (Zeller, 1850) byla nové zjisténa v Ceské republice. Jsou shrnuty dosavadni nalezy, je
struén& popséna mina a bionomie. Diskutovano je rozsifeni, ptivod a mozny hospodafsky vyznam tohoto druhu.

Gracillariidae; Phyllonorycter leucographellus; Pyracantha coccinea; Ceska republika

Drobni minujici motylci klin€nky (tj. zastupci podde-
ledi Lithocolletinae, ¢eledi Gracillariidae) jsou u nas za-
stoupeny 72 druhy. Mnohé z nich se snadno $ifi. To je
umoznéno kuklenim vétSiny druhii pfimo v minéch a poz-
dé&j$im snadnym pfenosem napadenych listi v&trem i an-
tropogenni cestou (dopravni prostfedky). Nezanedbatelna
neni ani pomémé dobra schopnost aktivniho letu dospél-
cili na delsi vzdalenost. Pasivni pfenos listi s minami je
jisté rozhodujici, ale napf. angliéti entomologové zjistili,
Ze i samo aktivni §ifeni miiZe &init zhruba 10 km ro&né
(AGASSIZ 1994). V minulosti jsme byli svédky expanze
vice druhti klin&nek do stfedni Evropy, resp. na nase ize-
mi, z nichZ nékteré se staly rizné vyznamnymi $kidci.
Prvni z nich byla jiz po¢4tkem tohoto stoleti klinénka pla-
tanové (Phyllonorycter platani Staudinger, 1870), kterd
k ndm pronikla z jihovychodni Evropy a dodnes pfileZi-
tostné doch4zi na platanech k jejimu pfemnoZeni. V 70.
letech se k ndm ze Stfedni Asie pfes vychodni Evropu
rozsifila klinénka tolicova (Phyllonorycter medicaginel-
lus Gerasimov, 1933), kterd napada pfedev§im druhy rodu
Medicago. V roce 1978 byla na jizni Moravé zji§téna vy-
chodoevropska klinénka Gerasimova (Phyllonorycter ge-
rasimovi Hering, 1930) napadajici jablofi, v roce 1992
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severoamerické klinénka akatova (Phyllonorycter robi-
niellus Clemens, 1859) dodnes masové napadajici poros-
ty trnovniku akatu a koneéné v roce 1993 nyni jiz
vieobecné zndma klinénka jirovcova (Cameraria ohri-
della Deschka & Dimié, 1986) nejasného ptivodu.

QOd 70. let doslo v Evropé k expanzi dalsiho druhu, a to
klinénky hlohyiiové (Phyllonorycter leucographellus Zel-
ler, 1850), proto nebylo velkym pfekvapenim jeji zjisténi
ina na§em Uzemi. Tato klinénka v souladu s ptivodem
své hostitelské rostliny hlohyné& Sarlatové (Pyracantha
coccinea Roem.) pochézi patmné z Piedni Asie, odkud se
pozvolna roz§ifila po vét§iné Stiedomoii. Po roce 1975
doslo k jejimu prudkému §ifeni na sever zejména do
zépadni, ale i stfedni Evropy. Postupné byla zjisténa ve
Francii, Svycarsku, Belgii, Nizozemsku, Velké Britanii
a Dénsku, u nasich sousedti v Némecku a Rakousku (KAR-
SHOLT, RAZOVSKI 1996). V Rakousku byla poprvé po-
zorovéna v Innsbrucku jiZ v roce 1979 (HUEMER 1988).
V roce 1997 byla nalezena také v Bratislavé (LASTUVKA
ustni sdé€leni; TOKAR et al. v tisku). Na naem izemi byla
tato klin&nka nalezena v roce 1995 v Praze (VAVRA in
NOVAK, LISKA etal. 1997), v roce 1997 také na nékolika
mistech v Brn& (LISKA et al. — v tisku).
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Jak jiz bylo uvedeno, je klinénka hlohyfiov4d monofag-
né vazana na hlohyni Sarlatovou. Jeji minu znazoriuje
obr. 1. Samice klade vaji¢ko shora na hlavni zilku. Mina
je svrchni, spodni pokozka listu zlstava neposkozena.
Mina zac¢ind jako svétly prouzek podél hlavni Zilky
(obr. 1a) a postupné se rozsifuje a stahuje svrchni epider-
mis a tim i okraje listu smérem nahoru (obr. 1b). V ko-
necné fazi vyvoje housenky jsou okraje listu zcela pfita-
zeny k sobé (obr. 1c). V této fazi list brzy odpada, nao-
pak list s nedokonéenou minou, ve které housenka
zahynula, na kefi zlstava. Na listu byla pozorovana vzdy
pouze jedina mina. Vyvoj tohoto druhu probiha patrn&
pribézné bez zimni diapauzy a vyhranénych generaci, ale
podrobnéjsi informace o jejich poétu a sledu, populaéni
dynamice, parazitaci apod. dosud schazeji. Pfezimuje bud’
kukla v opadlém listu, nebo mala housenka v ming. Ima-
ga z prezimujicich housenek a kukel se lihnou koncem
dubna a v kvétnu, miny se znovu objevuji od konce &erv-
na do podzimu, imaga z nich (jedna nebo dvé dalsi gene-
race) od konce ¢ervence do zafi.

Obr. 1. Vétévka hlohyné Sarlatové s rizné vyvinutymi minami
klinénky Phyllonorycter leucographellus — A twig of the fire
tronu with mines of the moth Phyllonorycter leucographellus
at different developmental stages

a = za€inajici mina — incipient mine; b = mina v pozdé&;si fazi
s Caste¢né stazenymi okraji listu — mine at a later stage with

partly contracted leaf margins; ¢ = kone¢na podoba miny
- final stage pf mine (orig. A. Lastivka)

Intenzita napadeni kefi hlohyné& v poslednich letech ve
stfedni Evrop& narlstd. Masovy vyskyt pozoroval napf.
J. Vivra (Gstni sdéleni) v letech 1995 a 1996 na n&kolika
mistech v Praze, pfi¢emz témeéf viechny listy na kefich
byly zminovany. Obdobné zjistil silny vyskyt A. Lastiv-
ka (Gstni sdéleni) v centru Brna v roce 1997 (napadeno
20-30 % listi). V sousednim Rakousku jsou kefe hlohy-
né napadany ve vysoké mife jiZ n&kolik let (P. Huemer,

Innsbruck, pisemné sd&leni). I pfi vysoké abundanci kli-
nénky patrné nedochazi k vét§imu poskozeni kefii a tim
k vyznamné&j8im $kodém, resp. jsou takové $kody u okras-
né dieviny téZko hodnotitelné. V nékterych pfipadech
mize prechodné dojit k estetickému znehodnoceni keit.
V Némecku se sledovanim tohoto druhu pomoci feromo-
ni, signalizaci a moZnostmi ochrany napadenych kultur
zabyval LEHMANN (1997). U nas nejsou prozatim Gvahy
0 moZnych zpiisobech ochrany nezbytné, i kdyz monito-
rovani vyvoje poletnosti této klinénky v nejblizsich le-
tech je jisté zadouci.

Konkrétni vlastni pozorovani klinénky a ziskany mate-
ri4l: Moravia mer., Brno-Reckovice (6765), 25.1V. 1997,
mladé miny (napadeni velmi slabé), 1 Ex., ex 1. V. 1997,
Bmno-Cerna Pole (6765), 8. VIIL., 25. VIIL. 1997, miny
v rizném stadiu vyvoje a kukly (napadeno asi 5% listi),
14 Ex., ex 1. IX.1997, 28. VI.1998, mladé miny, 25. VIL
1998, miny v riizném stadiu, kukly a exuvie kukel (napa-
deno asi 30 % list), 12 Ex., ex 1. VIIL. 1998, Brno (cen-
trum)(6865), 22. VIII. 1997, miny v rizném stadiu
(napadeno asi 10 % listii), vie Igt. et coll. H. Sefrova.
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Uéinnost smési nonaktinovych kyselin na fytopatogenni mikromycety*
Evienie PROKINOVA, Josef JIZBA'

Czech Agricultural University — Department of Plant Protection, Prague, 'Laboratory
of Bioactive Compounds, Prague, Czech Republic

Abstract

PROKINOVA E., JIZBA J. (1998): Effectiveness of a mixture of nonactic acids on phytopathogenic micromycetes. P1. Protec.
Sci., 34: 113-114.

The effect of a mixture of nonactic acids (nonactin, monactin, dinactin, trinactin in the ratio of 8 : 27 : 57 : 8%) on phytopatho-
genic fungi (Rhizoctonia solani, Alternaria alternata, Fusarium oxysporum, Fusarium equiseti, Phoma lingam) was tested in
vitro. Neither fungistatic nor fungitoxic influence was found.

nonactic acids, phytopathogenic fungi

Souhrn

PROKINOVA E., JIZBA J. (1998): Uginnost smési nonaktinovych kyselin na fytopatogenni mikromycety. Pl. Protec. Sci., 34:
113-114.

V pokusu in vitro byl testovan G&inek smési nonaktinovych kyselin (nonaktin, monaktin, dinaktin, trinaktin v poméru 8 : 27 : 57 : 8 %)
na fytopatogenni houby (Rhizoctonia solani, Alternaria alternata, Fusarium oxysporum, Fusarium equiseti, Phoma lingam).

Nebyl zjistén ani fungistaticky ani fungitoxicky vliv testované smé&si nonaktinovych kyselin.

nonaktinové kyseliny, fytopatogenni houby

Makrotetrolidy jsou cyklopolyktanova antibiotika typu
nonaktinu, monaktinu, dinaktinu, trinaktinu a tetranakti-
nu, ktera jsou produkovana nékterymi mikroorganismy.
Poprvé byly izolovany z aktinomycety Streptomyces gri-
seus (GERLACH, PRELOG 1963). Biodegradaci téchto 14-
tek vznikaji nonaktinové kyseliny, u kterych byl prokdzan
insekticidni uéinek (JIZBA et al., 1992) a stimulaéni vliv
na rist nékterych rostlin (BLUMAUEROVA et al. 1989;
JIZBA, PROKINOVA 1998).

Nonaktinovéh kyseliny byly izolovany z kmene Strep-
tomyces globisporus. V pokusu byla testovana smés no-
naktinovych kyselin pfipravenych alkalickou hydrolyzou
smési makrotetolidi (nonaktin 8 %, monaktin 27 %, di-
naktin 57 %, trinaktin 8 %). Ziskana smés je rozpustna ve
vodé a v dal§i rozpoustédlech (metanol, etanol, chloro-
form, octan etylnaty). Vzhledem ke zji§ténému insekti-
cidnimu Géinku a stimulaénimu vlivu na rostliny bylo
cilem prace ovéfit vliv uvedenych latek na vybrané fyto-
patogenni houby.

Do pokusu byly zafazeny nésledujici izolaty mikrosko-
pickych fytopatogennich hub:

Rhizoctonia solani — izolat z hypokotylu vzchazejici
cukrovky s pfiznaky spaly; Alternaria alternata — izolat
z kréku rostliny kvétdku s priznaky padani; Fusarium
oxysporum — izolét ziskany ze sbirky VURV Praha-Ru-
zyné; Fusarium equiseti — izolét z kréku rostliny kvétaku
s piiznaky padéni; Phoma lingam — izolét z krcku rostli-
ny kvétaku s pfiznaky padani.

Pokusy byly provadény modifikovanou metodou blo-
ki. Na jednu stranu Petriho misky s pevnou Zivnou pui-
dou (sladinovy agar) byl umistén sterilni molitanovy tercik
nasyceny roztokem testované smési nonaktinovych ky-
selin. Obsah G¢inné latky v roztoku byl 5 %. Na opagnou
stranu misky byl umistén tercik s tyden starou kulturou
testované houby. V prib&hu pokusu byla hodnocena
rychlost ristu jednotlivych izolati. Kultivace probihala
ve tmé& pfi teploté 22 °C. Kazda varianta méla &tyfi
opakovani.

*Préace byla provedena za finanéni podpory Grantové agentury CR (grant &. 503/95/1014).
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Tab. 1. Vliv nonaktinovych kyselin na riist testovanych fytopatogennich hub — The effect of nonactic acids on growth of tested

phytopathogenic fungi

Kontrola Test
4. den 6. den 8. den 4. den 6. den 8. den
Rhizoctonia solani 33,5 68,2 90,0 33,2 70,5 90,0
Alternaria alternata 445 84,7 90,0 432 84,2 90,0
Fusarium oxysporum 25,2 46,2 86,5 27,0 47,7 87,0
Fusarium equseti 32,0 48,7 85,0 27,5 42,2 86,7
Phoma lingam 27,2 43,7 87,0 27,5 42,2 86,7

Icontrol

Na rozdil od popsaného stimulaéniho vlivu na rostliny
(J1zBA, PROKINOVA 1998)a insekticidniho Géinku (Jiz-
BA etal. 1992) nebyl zjistén ani fungistaticky, ani fungi-
toxicky vliv testované smési nonaktinovych kyselin na
uvedené izolaty mikroskopickych fytopatogennich hub
(tab. 1).
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Developmental Time of the Western Flower Thrips, Frankliniella

occidentalis: Consequences in Breeding for Host Plant Resistance*

Vojtéch JAROSIK, Laurent LAPCHIN'

Faculty of Science, Charles University, Department of Zoology, Prague, Czech Republic;
'INRA, Unité de Biologie des Populations, Antibes, France

The pest status of thrips (Thysanoptera: Thripidae) con-
tinues to increase. Of these, the western flower thrips,
Frankliniella occidentalis (Pergande), is the most seri-
ous pest world-wide and occurs on the largest number of
crops (PARRELLA 1995; VIERBERGEN 1995). The unders-
tanding of its general biology and ecology, and the effe-
ctiveness of management programmes, can be improved
by measuring its life-history traits (BRYAN, SMITH 1956;
LUBLINKHOF, FOSTER 1977; TRICHILO, LEIGH 1988;
LOWRY et al. 1992; GAUM et al. 1994a, b; GERIN et al.
1994; JAROSIK et al. 1997). In particular, its development
time is important when assessing plant resistance (GAUM
et al. 1994b; JAGER et al. 1995a), strategies of chemical
control, and selection of natural enemies (JAROSIK, PL{-
VA 1995; GILSTRAP 1995; MURAI, LOOMANS 1995).

This study reviews development time of the western
flower thrips on different host plants at various constant
temperatures. The comparison explains why breeding for
host plant resistance is a promisimg strategy to control
this pest.

F. occidentalis is highly polyphagous (BRGDSGAARD
1989; ROBB, PARRELLA 1995; GRASSELLY et al. 1995).
However, host plant did not appear to influence the deve-
lopmental time of F. occidentalis (Table 1). The variabi-
lity in developmental time on a single host may be much
greater than between hosts. For instance, at 27 °C the to-
tal preimaginal developmental time varied between 12.7
and 14.3 days on two cotton varieties (TRICHILO, LEIGH
1988) and from 12.6 to 17.8 days on cucumber (SORIA,
MOLLEMA 1995). By contrast, the range at 27 °C was
only 10.2-13.9 days when reared on different host plant
species (Table 1). At 25 °C, the range for the total larval
development (1¥ nymph instar to adult) on rose cultivars

varied between 8.8-11.1 and 8.9-14.2 days on leaves and
petals, respectively (BERGH, BLANC 1997), compared
to 12.2-14.8 days for the total preimaginal development
(egg to adult) when reared on several host plant species
(Table 1).

The fact that development time of the western flower
thrips varies markedly between different host plants of
the same species is encouraging when breeding for host
plant resistance (JAGER et al. 1993, 1995a, b; GAUM et
al. 1994b; SORIA, MOLLEMA 1995; MOLLEMA et al.
1995; MOLLEMA, COLE 1996; NUESSLY, NAGATA 1995;
DUKEN et al. 1995; ZEIER, WRIGHT 1995; BERGH,
BLANC 1997; KOGEL et al. 1997) since the intrinsic rate
of increase (BIRCH 1948) is much more sensitive to rela-
tive changes in the length of preimaginal development
than to other life-history components (COOLE 1954; RUN
et al. 1995). Reducing the developmental rate is thus an
effective way of reducing the capacity of population in-
crease. A pronounced reduction in development rate was
observed on resistant cucumber genotypes (SORIA, MOL-
LEMA 1995; KOGEL et al. 1997).
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Table 1. The estimates of the total preimaginal development (egg to adult) for Frankliniella occidentalis reared on different host
plants at various constant temperatures, photoperiods and humidities

Temperature L:D Relative humidity Total preimaginal

[°C] Host plant [h] [%] development [days] Reference

15 cucumber (cv. Pepinex) 16:8 100! ‘ 48.0 GauM et al. (1994)
radish - 100 442 BryAN, SMmiTH (1956)
chrysanthemum 14:10 45-55 39.1 RoBs, PARRELLA (1991)
bean 15:9 - 33.7 LuBLINKHOF, FosTeR (1977)

18 cucumber (cv. Pepinex) 16:8 100! 284 GAUM et al. (1994a)
cucumber (cv. Sandra) 16:8 85 28.2 Jarosik et al. (1997)

20 chrysanthemum 14:10 45-55 26.1 RoBB, PARRELLA (1991)
cucumber (cv. Pepinex) 16:8 100! 21.9 GauM et al. (1994a)
radish - 100 21.8 BRYAN, SMITH (1956)
bean 15:9 - 19.0 LuBLINKHOF, FosTer (1977)
peanut 14:10 100! 18.7 Lowry et al. (1992)
cucumber - - 16.2 GRASSELY et al. (1988)

21 cucumber (cv. Sandra) 16:8 85 27.3 JARrOSIK et al. (1997)

23 cucumber (cv. Sandra) 16 : 8 85 17.5 Jaro3ik et al. (1997)
cucumber (cv. Pepinex) 16:8 100’ 15.8 Gaum et al. (1994a)

25 bean 4:20 100 14.8 BRr@DSGAARD (1994)
cucumber (cv. Pepinex) 16:8 100! 14.7 GAuM et al. (1994a)
bean 8:16 100 13.9 Br@DSGAARD (1994)
peanut 14:10 100! 13.8 Lowry et al. (1992)
cucumber (cv. Corona) 16:8 60 13.4 MoLLEMA et al. (1990)
bean 16:8 100 13.2 BR@DSGAARD (1994)
chrysanthemum 14:10 45-55 12.9 RoBB, PARRELLA (1991)
cucumber (cv. Corona) 16:8 100 12.6 (male) Run et al. (1995)
cucumber (cv. Corona) 16:8 100 12.4 (female)  Runetal. (1995)
bean 16:8 - 12.4 BONTE et al. (1990)
chrysanthemum 0:24 60-70 12.2 BENE, GARGANI (1989)

27 cucumber (9140%) 16:8 50 17.8 Soria, MoLLEMA (1995)
cucumber (9127%) 16:8 50 154 SoriA, MoLLEMA (1995)
cotton (cv. Pima, 14:10 100 14.3! TricHILO, LEIGH (1988)
leaf only)
cucumber (cv. Sandra) 16:8 85 13.9 Jarosik et al. (1997)
radish - 100 13.9 Bryan, SMiTH (1956)
cotton (cv. Acala, 14:10 100 13.7" TricHILO, LEIGH (1988)
leaf only)
cotton (cv. Pima, 14:10 100 13:7 TricHILO, LEIGH (1988)
leaf & mite eggs)
cucumber (9130%) 16:8 50 134 Soria, MoLLEMA (1995)
cotton (cv. Acala, 14:10 100 13.3! TricHILO, LEIGH (1988)
leaf & mite eggs) .
cotton (cv. Pima, 14:10 100 13.0' TricHILO, LEIGH (1988)
leaf & pollen)
cotton (cv. Acala, 14:10 100 12.7" TRIcHILO, LEIGH (1988)
leaf & pollen)
cucumber (9104?) 16:8 50 12.7 SoriA, MoLLEMA (1995)
cucumber (G6?) 16:8 50 12.6 Soria, MoLLEMA (1995)
cucumber (9143?) 16:8 50 12.6 Soria, MoLLEMA (1995)
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Table | to be continued

Temperature. L:D  Relative humidity ~Total preimaginal
[°C] Host plant [h] [%] development [days] Reference
pepper (& pollen) 16:8 100 10.5 TeuLoN (1992)
chrysanthemum 14:10 45-55 10.2 RoBB, PARRELLA (1991)

30 bean 15:9 - 12.6 LuBLINKHOF, FosTER (1977)
cucumber (cv. Pepinex) 16:8 100! 11.5 GAuM et al. (1994a)
chrysanthemum 14:10 45-55 9.3 RoBs, PARRELLA (1991)

31 cucumber (cv. Sandra) 16:8 85 114 Jarosik et al. (1997)

35 chrysanthemum 14:10 45-55 10.7 RoBB, PARRELLA (1991)
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Prace podava literarni pfehled o dob& vyvoje tfasnénky zépadni [Frankliniella occidentalis (Pergande)] (Thysanoptera: Thripi-

dae) pfi riznych konstantnich teplotich na riznych hostitelskych rostlinach. Doba vyvoje dosahuje mnohem vyssi variability
uvnitf jednotlivych druhii hostitelskych rostlin nez mezi riznymi druhy. Rychlost riistu populace tfasnénky je pfitom kriticky
zévisla pravé na dobé vyvoje. Srovnani proto vede k zavéru, Ze Slechténi na rezistenci hostitelskych rostlin, které je schopné
znac¢né prodlouzit dobu vyvoje na rezistentnich odriidach, pfedstavuje slibnou strategii ochrany proti tomuto Skudci.

Frankliniella occidentalis; Thysanoptera; charakteristiky Zivotnich cykli; vnitini rychlost riistu; rezistence hostitelskych rostlin;
integrovana ochrana

Contact address:

Doc. RNDr. VojtéchJaro§ik, CSc., Pfirodovédecka fakulta Univerzity Karlovy, Katedra zoologie, Viniéna 7, 128 44 Praha 2,
Ceska republika, tel.: + 420 2 21 95 34 17, fax: + 420 2 21 95 36 43, e-mail: jarosik@mbox.cesnet.cz
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Editorial

From 1999 scientific papers
and short communications
only in Englih

In line with the aim of our Journal to take its place with well-
established international journals in serving the ever-increas-
ing research activities in the field of plant heath care, the editorial
board has decided to change the policy on languages in which
articles are published.

Until now, our Journal publishes original papers, short com-
munications and other types of articles in English or Czech,
Slovak and German. From 1999 on, original papers and short
communications will be published only in Englis h. Other
types of articles, e.g. reviews, book reviews, information, con-
ferences and seminars, bibliographical notices, will be pub-
lished in English or in Czech and Slovak.

We trust that decision will be accepted by both our potential
authors and readers.

ViclavKidela
Head of Editorial Board
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Redakéni sdéleni

Od roku 1999 budou piivodni
védeckeé prace a kratka sdéleni
publikovana pouze v angli¢tiné

V souladu s cili naeho &asopisu, tj. zafadit se mezi mezina-
rodn& uzndvané védecké Easopisy a poskytovat publikaéni
moznosti pro naristajici vyzkumnou aktivitu na useku rostli-
nolékafstvi, rozhodla redakéni rada o zméné politiky tykajici
se jazykil, v nichZ jsou ¢lanky publikovany.

AZ doposud jsou v na§em &aopise zvefejiiovany piivodni vé-
decké prace a kratka sdéleni v angliétiné nebo v &esting &i slo-
ven3tiné nebo némciné. Od roku 1999 budou toto &lanky
publikoviny pouze v angliétiné&. Ostatni typy &lén-
ki, tj. review, recenze knih, informace, konference a seminife,
Zivotni jubilea a dal$i, budou zvefejiioviny v angli¢tiné nebo
Cestiné &i slovensting.

Doufédme, Ze toto rozhodnuti bude s pochopenim pfijato jak
nadimi potencidlnimi autory, tak i &tenéfi.

ViclavKidela
piedseda redakéni rady
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Predmluva

Motto:Klademe si za cil ,,zavésti pro choroby
a $kiidce rostlinné jednotna a spravna oznacent,
ktera by byla jediné platna a pouzivina
Jjak v rostlinné patologii deskriptivni, tak i praktické”.

Frantisek Stranak, 1922

Terminy pouzivané v kteréhokoliv specializovaném oboru
je nutné periodicky podrobit revizi. V rostlinolékafstvi, podobné
jako v jinych oborech, se neustale objevuji nové poznatky, kte-
ré nuti ke zméné doposud uznévanych nazorl. Specialisté na
useku fytopatologie, Zivo¢isnych Skidci, plevell a ochrany
rostliny, zastoupeni &leny Ceské akademie zemé&délskych véd,
ktefi se zG&astnili vyro&niho setkdni Odboru rostlinolékafstvi
v roce 1998, poukézali na nezbytnost standardizace ¢eské rost-
linolékarské terminologie s cilem zlepsit vzajemnou komuni-
kaci uvnitf oboru i mimo né&j. Bylo zdiraznéno, Ze &eska
terminologie musi byt v souladu s terminologii mezinarodni,
tj. terminologii, ktera je akceptovana mezinarodnimi fytosani-
tarnimi organizacemi nebo doporucena takovymi profesnimi
organizacemi, jako jsou Federace britskych fytopatologii, Ame-
rické fytopatologicka spole¢nost a dalsi.

Usili komisi a jednotlivc, ktefi se v minulosti pokouseli sta-
novit ¢eské definice termini pouZivanych v rostlinolékai-
stvi, pfipadné v dil¢ich disciplinich (napf. ve virologii a rezis-
tenci rostlin), mé&lo jen diléi usp&ch. Stalo se tak pravdépodob-
né z téchto diivodi: vybrané terminy a jejich definice netvorily
uceleny logicky systém; nékteré definice v riznych seznamech
si odporovaly; pfilisna struénost nékterych definic byla na iikor
jejich srozumitelnosti, takZe jejich pouZitelnost byla omezena;
nepodafilo se vydat cenové piijatelnou publikaci, kterd by ob-
sahovala seznam v$ech zakladnich rostlinolékafskych terminii.

Rostlinolékaisky slovnik, obsahujici seznam termini a je-
jich definic, doposud v &eské litaratufe chybi. Publikace, kte-
rou predklddime, se pokousi tuto mezeru vyplnit. Terminy ze
viech hlavnich oblasti rostlinolékafstvi budou po projednani
a schéleni terminologickou komisi postupné zveiejiioviny
v ¢asopise PLANT PROTECTION SCIENCE. Poté bude upl-
ny seznam termini a jejich definic vydan jako samostatna pub-
likace opatfena v&cnymi rejstfiky.

Anglictina se stala celosvétovym jazykem vzajemné komu-
nikace mezi lidmi, organizacemi a narody. V pfedloZeném rost-
linolékafském slovniku budou proto terminy i definice
publikovany v &estiné i angli¢ting. Slovnik bude mit podobu
Eesko-anglické prirucky, v niZ jsou oba jazyky fazeny vedle
sebe na protilehlych sloupcich. UmoZni se tim porozumét sou-
casné Ceské i anglické rostlinolékatské terminologii.

Kazdy termin je oznaden &islem. Pfisludnymi &isly budou
oznaeny také terminy fazené abecedné v eském a anglickym
rejstiiku.

Lze doufat Ze slovnik se stane uZite¢nym pomocnikem pro
kaZdého zajemce o problematiku rostlinolékaiské péée.

Zafi 1998 Vaclav Ktudela
koordinator

terminologické komise

II

Preface

Motto:We set ourself the task "to introduce correct
and uniform names for diseases and pests of plants
that should solely be valid and applied both
in the descriptive plant pathology
and plant protection practice.”
Frantisek Stranak, 1922

The terms used in any specialised subject need periodic revi-
sion. In plant medicine, as in all sciences, new knowledge and
data constinuously arise to alter our views of what has hitherto
been accepted. Specialists in the area of plant pathology, ani-
mal pests, weeds and plant protection, as represented by mem-
bers of the Czech Academy of Agricultural Sciences, who at-
tended the 1998 annual meeting of the Plant Medicine Section,
identified a need to standardise Czech terms in plant medicine
or plant health care and thus to improve communication among
members of our profession as well as across scientific disci-
plines. It was emphasised that Czech terminology has to be
consistent with international terminology, e.g. the terminolo-
gy accepted by international phytosanitary organisations or
recommended by such professional organisations as the Fede-
ration of British Plant Pathologists, the American Phytopatho-
logical Society or similar.

The efforts of committees and individuals that have attemp-
ted in the past to provide Czech definitions of terms used in
plant medicine and subdisciplines within it (e.g. virology, di-
sease resistance) have achieved only limited success. For this,
several reasons can be suggested: the selected terms and their
definitions did not form rationale and coherent system; diffe-
rent lists contained conflicting definitions; some definitions have
been so curt that the proper limits of their applicability have
not been always clear; a comprehensive list of terms in plant
medicine was not been accessible in available and inexpensive
publication.

Thus, a plant medicine glossary is still missing in the Czech
literature. The publication presented here attempts to fill this
void. After discussion and the approval by the responsible com-
mittee for terminologicy, all of terms the major fields of plant
medicine will be published in the PLANT PROTECTION
SCIENCE Journal step by step. Finally, a complete list of terms
and their definitions will be issued as a separate publication
with subject indexes.

English has become the global language for communication
between people, organisations and nations. Therefore, each term
and its definition are given in both Czech and English in this
glossary. It is in the form a dual Czech/English manual, pre-
senting the Czech text in tandem with the English. This allows
a simultaneous insight into Czech and English plant medicine
terminology.

Each term is numbered. The corresponding numbers will also
be given in the alphabetic Czech and English indexes to help in
finding the definition of a term in either language.

It is hoped that this glossary will be useful for everybody
who is interested in plant health care.

Viclav Kidela
Co-ordinator,
Committec for Terminology

October, 1998
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1. Fytosanitarni legislativa

Uvod

Slovnik fytosanitarnich vyrazi a jejich definic vyda-
lo FAO v roce 1997. Byl uvefejnén v angliéting, fran-
couzting, $panélsting, arabstiné a ¢instiné. Stejné jako
jeho prvni vydani z roku 1990 je uréen regionalnim or-
ganizacim ochrany rostlin a ostatnim uZivatelim. Zng-
ni jednotlivych vyrazi a definic neni kone¢né, v priub&hu
rokli se upfesiiuje a dopliiuje. Datum poslednich tprav
je u vétsiny vyrazi uveden v zavorce na konci definice.

Posléani slovniku se spatfuje v harmonizaci fytosani-
tarni terminologie s cilem usnadnit obchod a vyhnout
se pouzivani neospravedlnitelnych opatfeni, kterd vy-
tvateji pfekazky v mezindrodnim obchodu. V &lenskych
zemich FAO je slovnik pouZivén jako pramen standar-
di terminologie. Jeho pouziti se doporucuje vSem né-
rodnim organizacim ochrany rostlin pro ifedni dokumenty
a ke kazdodennimu styku.

Upozoriiujeme, Ze platnost rozdilné terminologie ve
stavajicich pravnich pfedpisech jednotlivych stat neni
terminy uvedenymi ve slovniku zpochybnéna V rdmci
nadchézejiciho élenstvi Ceské republiky v Evropském
spoleenstvi je nutné zavést terminologii, ktera odpo-
vid4 mezindrodnimu standardu. Cesky text je proto do-
slovnym piekladem anglické pfedlohy. V z4jmu
jednotného pojeti nebyly pfevzaty terminy dosud pou-
zivané v Cesting, které se 1i§i od vyrazi v terminologii
FAO. Jednotlivé terminy a definice se uvadéji s éisel-
nym kodem Eeské terminologie a jsou fazeny podle abe-
cedy. Anglické nazvy jsou fazeny podle abecedy
v rejstiiku.

Tento Eesky pieklad je uren pracovnikiim, ktefi se
setkédvaji s anglickou terminologii pfi svych pracovnich
¢innostech, pfi zajistovani odborného pisemného sty-
ku s élenskymi zem&mi FAO a ve vykladech zahrani¢-
nich legislativnich pfedpisi i v piekladech odborné
literatury.

Zpracovali: prof. Ing. Vladimir Taborsky, CSc.
doc. RNDr. Josef Sedivy, DrSc.

Pod&kovini: Dékujeme za veskeré pfipominky k eskému textu
témto pracovnikim: Ing. Petr Ackermann, CSc., RNDr.
Jan Hysek, RNDr. Ing. Frantisek Kocourek, CSc., prof.
Ing. Viclav Kidela, DrSc., doc. Ing. Ale$ Lebeda, DrSc.,
Ing. Hana Mertova, RNDr. Jan Nedé&lnik, RNDr. Zdenko
Polék, CSc., Ing. Jaroslav Rod, CSc., doc. Ing,. Jifi Rotre-
kl, CSc., Ing. Tomas Riizi¢ka, Ing. Josef Spak, CSc., Ing.
Viclav Trojan, Ing. Marie Vafiova, CSc.

Lektofi: Ing. Jan Potogek, CSc. (Praha)
Ing. MSc. Alan E. Westcott (Sydney, Australie)

1. Phytosanitary legislation

Introduction

The Glossary of the phytosanitary terms and their defi-
nitions was issued by FAO in 1997. It was published in
English, French, Spanish, Arabic, and Chinese. It is aimed
at the regional plant protection organisations and other
users, in a similar manner as the first issue of 1990. The
form of individual terms and definitions is not final, it is
continuously made more accurate and additions are made
frequently. The date of the last amendment is shown for
most terms inside the brackets at the end of each definition.

The purpose of the Glossary is the harmonisation of
phytosanitary terminology, with the aim of making trade
easier, and to prevent unjustified measures which create
barriers in international trade. In the member countries of
FAO the Glossary is used as a source of terminology stan-
dards. Its use is recommended to all national plant pro-
tection organisations for use in official documents and in
day-to-day contacts.

Please note that the validity of the different terminolo-
gy in the existing legal regulations of individual coun-
tries is not affected by the terms included in the Glossary.
In line with the forthcoming membership of the Czech
Republic in the European Union, it is necessary to intro-
duce terminology which corresponds with the European
standards. The Czech terminology is therefore an exact
translation of the English original. In the interest of stan-
dardised terminology, we have not included those terms
that are in current use in the Czech language but differ
from those used by FAO. Individual terms and defini-
tions are shown with the numerical code of the Czech lan-
guage words and are arranged in an alphabetical order.
English terms are arranged alphabetically in the index.

The Czech translation is aimed at workers who come
across English terminology during their work activities,
and in specialist written communications with the mem-
ber countries of FAO, as well as for interpretation of le-
gislative regulations of other countries, and for transla-
tion of specialised literature.

Created by: Prof. Ing Vladimir T4borsky, CSc
Assoc. Prof. RNDr Josef Sedivy, DrSc

Acknowledgements: We are indebted to the following people
for their help in the preparation of this publication: Ing Petr
Ackermann, CSc, RNDr Jan Hysek, CSc, RNDr Ing Franti-
ek Kocourek, CSc, Prof. Ing Vaclav Kudela, DrSc, Assoc.
Prof. Ing Ale§ Lebeda, DrSc, Ing Hana Mertova, RNDr Jan
Nedélnik, RNDr Zdenko Polak, CSc, Ing Jaroslav Rod, CSc,
Assoc. Prof. Ing Jifi Rotrek], CSc, Ing Tom4s RiiZi¢ka, Ing
Josef Spak, CSc, Ing Viclav Trojan, Ing Marie Vatiov4, CSc

Referees: Ing Jan Poto&ek, CSc. (Praha)
Ing MSc. Alan E. Westcott (Sydney, Aaustrélie)
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1.1 analyza posouzeni rizika $kodlivého organismu:
postup hodnoceni biologickych nebo jinych védec-
kych a ekonomickych udaji k uréeni, zda by skodli-
vy organismus mél byt regulovén a stanoveni miry
fytosanitarnich opatfeni proti nému (upraveno 1997)

1.2 antagonista: organismus (obvykle patogen), ktery
nezpisobuje vyznamné $kody hostiteli, ale jeho
pfitomnost na hostiteli zabrafiuje vyznamnym na-
slednym $kodédm zpisobenym jinym Skodlivym or-
ganismem

1.3 bioagens: pfifozeny nepfitel, antagonista nebo kom-
petitor a jiné samorozmnoZovani schopné biotické
agens pouzivané v ochrané proti $kodlivym organis-
mim

1.4 biopesticid: obecny bliZe nespecifikovany vyraz §i-
roce pouzivany pro bioagens (obvykle patogena),
které je formulovano a pouzivino jako chemicky
piipravek; b&Zné se pouZivé k rychlému sniZeni po-
pulace $kodlivého organismu v kratkodobé ochra-
né

1.5 cesta primiku: jakykoliv zplisob umoziiujici vstup
nebo rozsifeni §kodlivého organismu (upraveno
1995)

1.6 cibule a hlizy: dormantni podzemni orgény rostlin
uréené k péstovani

1.7 &erstvy: Zivy, nesuseny, hlubokozmrazeny nebo ji-
nym zpisobem konzervovany

1.8 d¥evo: kulatina, fezivo, $tépky, odfezky nebo obalovy
dfevény materiél s kiirou nebo bez kiiry (FAO 1990)

1.9 dFevo, pomocné: dievo pouzivané k zaklinéni, pod-
loZeni nebo prolozeni nakladu (FAO 1995)

1.10 ekosystém: vzajemné provazany komplex organismi
a jejich Zivotniho prostfedi pisobici jako definova-
na ekologick4 jednotka (pfirozena nebo pozménéna
lidskou ¢&innosti, napf. agroekosystém) bez ohledu
na statni hranice

1.11 ekotizemi: izemi s obdobnou faunou, flérou, klima-
tem a proto s obdobnymi obavami o zavleeni ochran-
nych bioagens

1.12 ekvivalence: stav fytosanitarnich opatieni, ktera ne-
jsou identickd, ale maji stejny ucinek (nové, 1995)

1.13 exoticky: organismus, ktery neni puvodni v uréité
zemi, ekosystému nebo ekologickém tzemi; pouzi-
va se k oznadeni organismu, jehoZ ndhodné nebo z4-
mémé zavledeni je disledkem lidské &innosti. Pod
timto oznadenim lze uvadét bioagens introdukova-
né z jedné zemé& do druhé. Termin exoticky (cizo-
krajny) se pouZivd pro organismy, které nemaji
pavod v zemi, do které byly zavleteny

1.14 fumigace: o3etfeni chemickou l4tkou, kterd pusobi
na komoditu zcela nebo pfevazn& v plynné formé&
(upraveno 1995)

1.15 fytosanitarni: vztahujici se ke karanténg rostlin (FAO
1990)

1.16 fytosanitirni certifikace: fytosanitarni postup ve-
douci k vydani rostlinolékaiského osvédéeni

v

pest risk analysis: the process of evaluating biological
or other scientific and economic evidence to determi-
ne whether a pest should be regulated and the strength
of any phytosanitary measures to be taken against it
(revised 1997)

antagonist: an organism (usually pathogen) which does
not cause significant damage to the host but its colo-
nization of the host protects the host from significant
subsequent damage by pest

biological control agent: a natural enemy, antagonist or
competitor, other self-replicating biotic entity, used
for pest control

biological pesticide: a generic term, not specifically de-
finable, but generally applied to a biological control
agent, usually a pathogen, formulated and applied in
amanner similar to a chemical pesticide, and normal-
ly used for the rapid reduction of a pest population for
short-term pest control

pathway: any means that allows the entry or spread of a
pest (revised 1995)

bulbs and tubers: dormant underground organs of plant
intended for planting

fresh: living, not dried, deep-frozen or otherwise conser-
ved

wood: round wood, sawn wood, wood chips or dunnage,
with or without bark (FAO 1990)

dunnage: wood used to wedge or support cargo (FAO
1990)

ecosystem: a complex of organisms and their environ-
ment, interacting as a defined ecological unit (natural
or modified by human activity, e.g. agroecosystem),
irrespective of political boundaries

ecoarea: an area with similar fauna, flora, climate and
hence similar concerns about the introduction of bio-
logical control agents

equivalence: situation of phytosanitary measures which
are not identical but have the same effect (new 1995)

exotic: not native to a particular country, ecosystem or
ecoarea (applied to organisms intentionally or acci-
dentally introduced as a result of human activities).
As this Code is directed at the introduction of biologi-
cal control agents from one country to another, the
term “exotic* is used for organisms not native to a
country

fumigation: treatment with a chemical agent that reaches
the commodity wholly or primarily in a gaseous state
(revised 1995)

phytosanitary: pertaining to plant quarantine (FAO 1990)

phytosanitary certification: use of phytosanitary proce-
dures leading to the issue of a phytosanitary certificate
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1.17 fytosanitdrni legislativa: zikladni zékony udéluji-
ci pravni pravomoc stétni organizaci ochrany rost-
lin, z niZ mohou byt odvozeny fytosanitarni piedpisy
(upraveno 1995)

1.18 fytosanitarni opat¥eni: jakékoliv legislativa, pred-
pis nebo Gfedni postup, jejichZ cilem je pfedchazet
zavle&eni nebo Sifeni $kodlivych organismi (upra-
veno IPPC 1997)

1.19 fytosanitirni opatieni, harmonizovanai: fytosani-
tarni opatieni ustanovena smluvnimi stranami, zalo-
Zena na mezinarodnich standardech (upraveno IPPC
1997)

1.20 fytosanitarni osvédéeni: osvédceni podle vzoru cer-
tifikatd [PPC

1.21 fytosanitarni postup: Ufedné predepsané metody
k provadéni prohlidek, testl, prizkumi nebo oset-
feni ve vztahu ke karanténé rostlin (dfive karantén-
ni postup)

1.22 fytosanitdrni pFedpis: Ofedni pravidla stanovend
k prevenci zavleceni nebo rozsifeni karanténnich
Skodlivych organismi regulaci vyroby, pohybu &i
existence komodit nebo jinych piedméti nebo béz-
né &innosti osob a zavedenim postupt fytosanitarni
certifikace (upraveno 1995)

1.23 harmonizace: zavedeni, vzdjemné uznani a aplika-
ce takovych fytosanitarnich opatieni v riznych ze-
mich, kterd jsou zaloZena na obecnych standardech
(nové 1995, definice je zaloZena na dohod& Svétové
obchodni organizace o aplikaci sanitérnich a fyto-
sanitarnich opatfeni)

1.24 inspektor: osoba povéfena statni organizaci ochra-
ny rostlin k plnéni jejich funkeci

1.25 introdukce: zavle¢eni Skodlivého organismu, které
vede k jeho trvalému usidleni (upraveno 1995)

1.26 introdukce (bioagens): vypusténi dovezeného bio-
agens do ekosystému, v némz se dfive nevyskyto-
valo

1.27 IPPC: zkratka pro Mezinarodni imluvu o ochrang
rostlin (International Plant Protection Convention),
ktera byla zaloZena v roce 1951 pod zéastitou FAO
v Rimé& a pozdgji upravovéna

1.28 karanténa: ifedni zadrzeni rostlin nebo rostlinnych
produkti podléhajicich fytosanitdrnim pfedpistim
k naslednému pozorovani a vyzkumu nebo k dalsi
kontrole, testovani a nebo oSetieni (upraveno 1955)

1.29 karanténa po dovozu: karanténa uplatnéna pro za-
silku po jejim vstupu (nové 1995)

1.30 karanténa, pfechodn4: karanténa v jiném stat& nez
v zemi ptivodu nebo uréeni (CEPM 1996)

1.31 karanténa rostlin: v§echny ¢innosti uréené k zabra-
néni zavleceni a nebo §ifeni karanténnich skodlivych
organismi nebo k zaji§téni ufedni ochrany proti nim
(upraveno 1995)

1.32 karanténni postup: — fytosanitirni postup

phytosanitary legislation: basic laws granting legal au-
thority to a National Plant Protection Organization
from which phytosanitary regulations may be drafted
(revised 1995)

phytosanitary measure: any legislation, regulation or of-
ficial procedure having the purpose to prevent the in-
troduction and/or spread of pests (revised IPPC 1997)

harmonized phytosanitary measures: phytosanitary
measures established by contracting parties based on
international standards (revised IPPC 1997)

phytosanitary certificate: certificate patterned after the
model certificates of the IPPC

phytosanitary procedure: any officially prescribed me-
thod for performing inspections, tests, surveys or treat-
ments in connection with plant quarantine (formerly
Quarantine procedure)

phytosanitary regulation: official rule to prevent the in-
troduction and/or spread of quarantine pests, by regu-
lating the production, movement or existence of
commodities or other articles, or the normal activity
of persons, and by establishing schemes for phytosa-
nitary certification (revised 1995)

harmonization: the establishment, recognition and ap-
plication by different countries of phytosanitary
measures based on common standards (new 1997, de-
finition based on The World Trade Organization Agree-
ment on the Application of Sanitary and Phytosanitary
Measures)

inspector: person authorized by a National Plant Protec-
tion Organization to discharge its functions

introduction: entry of a pest resulting in its establishment
(revised 1995)

introduction (of a biological control agent): the release
of a biological control agent into an ecosystem where
did not exist previously (see also bioagens)

IPPC: abbreviation for the International Plant Protection
Convention, as deposited in 1951 with FAO in Rome
and subsequently amended

quarantine: official confinement of plants or plant pro-
ducts subject to phytosanitary regulations for obser-
vation and research or for further inspection, testing
and/or treatment (revised 1995)

post-entry quarantine: quarantine applied to a consign-
ment after entry (new 1995)

intermediate quarantine: quarantine in a country other
than the country of origin or destination (CEPM 1996)

plant quarantine: all activities designed to prevent the
introduction and/or spread of quarantine pests or to
ensure their official control (revised 1995)

quarantine procedure: — phytosanitary procedure
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1.33 komeodita: druh rostliny, rostlinny produkt nebo jiny
pfedmét podléhajici fytosanitarnim opatfenim, kte-
1y se pievazi pro obchodni nebo jiné ucely

1.34 komoditni kategorie: skupina podobnych komodit,
které mohou byt zahrnuty a posuzovany spole¢né
ve fytosanitarnich predpisech

1.35 komoditni seznam $kodlivych organismii: seznam
$kodlivych organismi vyskytujicich se v uréitém
uzemi, které mohou byt vazany na urcitou komodi-
tu (CEPM 1996)

1.36 kompetitor: organismus, ktery soutéZi se skodlivy-
mi organismy o nezbytné potfeby (napf. vyZivu,
ukryt) v Zivotnim prostiedi

1.37 kontrola: Gfedni vizualni prohlidka rostlin, rostlin-
nych produktl nebo jinych predmétt podléhajicich
fytosanitarnim opatfenim s cilem zjiténi vyskytu
kodlivych organismii a nebo ke zjiiténi zda se do-
drzuji fytosanitarni pfedpisy (upraveno 1995, dfive
inspekce)

1.38 kontrola porostu: prohlidka rostlin na pozemku bé-
hem vegeta¢niho obdobi

1.39 kontrola porostu b&hem vegetaniho obdobi: —
kontrola porostu

1.40 kulatina: dfevo, které neni podélné roziezané, za-
chovavajici si pfirozené zaobleny povrch s ktirou
nebo bez kiry

1.41 kultura, tkdtiova: — rostliny v thariovych kulturach
(explantaty)

1.42 kvétiny Fezané a vétve: erstvé asti rostlin uréené
k okrasnym G&eltim, nikoliv pro vysadbu

1.43 legislativa: jakékoliv Gfedni nafizeni, zdkon, vyhlas-
ka, smérnice nebo jiné rozhodnuti vydané vladnimi
organy

1.44 materialy, rozmnoZovaci: — rostliny k péstovani

1.45 mikroorganismus: prvok, houba, bakterie, virus a ji-
né mikroskopické biotické objekty schopné rozmno-
Zovéni

1.46 misto produkce: jakykoliv aredl nebo soubor po-
zemkl vyuZivany jako samostatni vyrobni &i hos-
podafici jednotka

1.47 misto, vstupni pro karanténni odbaveni: letitg,
pfistav nebo hraniéni pfechod ufedng uréeny k do-
vozu zasilek a nebo misto uréené ke vstupu cestuji-
cich do statu (nové 1995)

1.48 monitoring: Gfedni pribéZny proces k ovéfovani fy-
tosanitarni situace (CEPM 1996)

1.49 nepfitel, pFirozeny: organismus, ktery Zije na ukor
jiného organismu a ktery miZe pomoci omezovat
populaci svého hostitele. Vyraz zahrnuje parazitoi-
dy, parazity, predatory a patogeny

1.50 NPPO: zkratka pro statni organizaci ochrany rost-
lin ,,NOOR* (v CR Stétni rostlinolékatska sprava)

1.51 odbaveni (zasilky): provéfeni splnéni fytosanitér-
nich pfedpist (nové 1995)

VI

commodity: a type of plant, plant product, or other regu-
lated article being moved for trade or other purpose

commodity class: a category of similar commodities that
can be considered together in phytosanitary regula-
tions

commodity pest list: a list of pests occurring in an area
which may be associated with a specific commodity
(CEPM 1996)

competitor: an organism which competes with pests for
essential elements (e.g. food, shelter) in the environ-
ment

inspection: official visual inspection of plants, plant pro-
ducts or other regulated articles to determine if pests
are present and/or determine compliance with phy-
tosanitary regulations (revised 1995, formerly inspect)

field inspection: inspection of plants in a field during the
growing season

growing season inspection: — field inspection

round weod: wood not sawn longitudinally, carrying its
natural rounded surface, with or without bark

tissue culture: — plant in tissue culture

cut flowers and branches: fresh parts of plants intended
for decorative use and not for planting
legislation: any act, law, regulation, guideline or other
administrative order promulgated by a government

propagative materials: — plants for planting
microorganism: a protozoan, fungus, bacterium, virus
other microscopic self-replicating biotic entity

place of production: any premises or collection of fields
operated as a single production or farming unit

point-entry quarantine: airport, seaport or land border
point officially designated for the importation of con-
signments, and/or entrance of passengers (new 1995)

monitoring: an official ongoing process to verify phy-
tosanitary situation (CEPM 1996)

natural enemy: an organism which lives at the expense
of another organism and which may help to limit the
population of its host. This includes parasitoids, para-
sites, predators and pathogens

NPPO: abbreviation for National Plant Protection Orga-
nization

clearance (of a consignment): verification of complian-
ce with phytosanitary regulations (new 1995)
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1.52 odbaveni, p¥edvstupni: rostlinolékarska certifikace
nebo odbaveni zasilky v zemi jejiho piivodu provede-
né statni organizaci ochrany rostlin zemé ur¢eni a nebo
pod jejim pravidelnym dohledem (upraveno 1995)

1.53 odborné zdiivodnény: opravnény na zakladeé zaveéra
dosazenych pouzitim analyzy nebezpeci §kodlivého
organismu nebo ve vhodnych pfipadech, s pouZitim
jiného srovnatelného piezkouméni a zhodnoceni
dostupnych védeckych idaji (upraveno IPPC 1997)

1.54 odkornéni: odstranéni kiry z kulatiny (odkornéni
nezbytné neznamena, Ze je dievo zcela zbaveno kiry)

1.55 odmitnuti: zékaz vstupu zasilky nebo jinych regu-
lovanych pfedméti, které nespliiuji fytosanitarni
piedpisy (upraveno 1995)

1.56 ochrana (proti $kodlivému organismu): potlaceni,
nebo zabranéni §ifeni nebo vyhubeni populace $kod-
livého organismu (nové 1995)

1.57 ochrana, biologicka: strategie ochrany rostlin proti
$kodlivym organismam vyuzZivajici Zivych pfiroze-
nych nepratel, antagonistii nebo kompetitorti a jinych
samorozmnozovéni schopnych agens

1.58 ochrana, biologicka klasicka: zdmé&rné zavedeni
a trvalé usidleni cizokrajného bioagens pro ucely
dlouhodobé ochrany

1.59 okoli, bezprostfedni: pozemky bezprostfedné sou-
sedici s pozemkem nebo mista produkce sousedici
s mistem vypéstovani

1.60 okruh hostitelii: druhy rostlin, které v pfirozenych
podminkéach mohou udrzovat uréity Skodlivy orga-
nismus

1.61 omezeni: fytosanitarni regulace, ktera povoluje do-
voz nebo pohyb uréitych komodit pokud jsou splné-
ny urcité pozadavky (CEPM 1995)

1.62 organismus, $kodlivy: jakykoliv druh, kmen nebo
biotyp rostliny, Zivo¢icha nebo patogenniho ptivodce
poskozujici rostliny nebo rostlinné produkty (upra-
veno 1995, definice podléhé formalni Gpravé IPPC)

1.63 organismus, $kodlivy karanténni: $kodlivy orga-
nismus s potencidlnim ekonomickym vyznamem pro
uréité ohroZené uzemi, v némz se nevyskytuje nebo
v némz neni §iroce rozsifen a provadi se proti nému
ufedni ochrana (upraveno 1995, je pfedmétem for-
malnich uprav IPPC)

1.64 organismus, $kodlivy nekaranténni: $kodlivy or-
ganismus, ktery neni pro uréité izemi karanténni
(nové 1995)

1.65 organismus, $kodlivy nekaranténni regulovany:
nekaranténni §kodlivy organismus, jehoZ vyskyt na
rostlinach uréenych k péstovani ovliviiuje zamysle-
né vyuziti t&chto rostlin s hospodafsky nepfijatelnym
dopadem, a ktery je proto regulovén na izemi dova-
Zejici smluvni strany (upraveno IPPC 1997)

1.66 organismus, Skodlivy poSkozujici kvalitu: neka-
rantenni $kodlivy organismus pro dovozni zemi,
jehoz vyskyt v zésilce rostlin nebo rostlinnych produk-

preclearance: phytosanitary certification and/or clearance
in the country of origin, performed by or under the re-
gular supervision of the National Plant Protection Or-
ganization of the country of destination (revised 1995)

technically justified: justified on the basis of conclusions
reached by using an appropriate pest risk analysis or,
where applicable, another comparable examination
and evaluation of available scientific information (re-
vised IPPC 1997)

debarking: removal of bark from round wood (debark-
ing does not necessarily make the wood bark free)

refusal: forbidding entry of a consignment or other regu-
lated article when it fails to comply with phytosanita-
ry regulations (revised 1995)

control (of a pest): suppression, or containment or eradi-
- cation of a pest population (new 1995)

biological control (biocontrol): pest control strategy mak
ing use of living natural enemies, antagonists or com-
petitors and other self-replicating biotic entities

clasical biological control: the intentional introduction
and permanent establishment of an exotic biological
agent for long-term pest control

immediate vicinity: fields adjacent to a field, or places
of production adjacent to a place of production

host range: the species of plants capable, under natural
condition, of sustaining a specific pest

restriction: a phytosanitary regulation allowing the im-
portation or movement of specified commodities sub-
ject to certain requirements (CEPM 1996)

pest: any species, strain or biotype of plant, animal, or
pathogenic agent, injurious to plants or plant produ-
cts (revised 1995, definition subject to formal amend-
ment of IPPC)

quarantine pest: a pest of potential economic importan-
ce to the area endangered thereby and not yet present
there, or present but not widely distributed and being
officially controlled (revised 1995, definition subject
to formal amendment of IPPC)

non-quarantine pest: pest that is not a quarantine pest
for an area (new 1995)

regulated non-quarantine pest: a non-quarantine pest
whose presence in plants for planting affects the in-
tended use of those plants with an economically unac-
ceptable impact and which is therefore regulated
within the territory of the importing contracting party
(revised IPPC 1997)

quality pest: a non-quarantine pest for an importing coun-
try whose presence in a consignment of plants or pant
products has economic importance in so far as it af-

VIl
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th je hospodéfsky vyznamny tim, Ze ovliviluje kva-
litu, obchodovatelnost nebo zamyslené vyuziti za-
silky, a ktery miZe podléhat ochrannym opatfenim
podle pfisludnych jakostnich predpisi (CEPM 1996)

1.67 organismus, $kodlivy pFimiseny: $kodlivy organis-
mus, ktery se ndhodné vyskytuje v komodité nebo
jinych predmétech a je s nimi pfenaSen z jednoho
uzemi do druhého a ktery, jedné-li se o rostliny nebo
rostlinné produkty, tyto rostliny nebo rostlinné pro-
dukty nenapada (CEMP 1996)

1.68 organismus, $kodlivy regulovany: karanténni nebo

~ regulovany nekaranténni $kodlivy organismus (upra-

veno IPPC 1997)

1.69 organismus, $kodlivy rostlinim: — Skodlivy orga-
nismus

1.70 organismus, $kodlivy zavleteny dopravnim pro-
sttedkem: — organismus, Skodlivy pfimiseny

1.71 organizace ochrany rostlin: Statni organizace ochra-
ny rostlin a Regionalni organizace ochrany rostlin

1.72 organizace ochrany rostlin, regionalni: mezivlad-
ni organizace s funkcemi stanovenymi v VIII. &l. Me-
zindrodni imluvy o ochrané rostlin (dfive Organizace
ochrany rostlin ,,Regionalni*)

1.73 osiva a sadba: semena a sadba pro pé&stovéani, niko-
liv pro konzum a zpracovéni (viz zrniny)

1.74 osvédéeni: Gfedni doklad, ktery potvrzuje pozado-
vany fytosanitarni stav zasilky podléhajici fytosani-
tarnim pfedpistim

1.75 oSetfeni: Gfedné schvaleny postup hubeni, odstra-
néni nebo navozeni neplodnosti $kodlivych organis-
mi (FAO 1990)

1.76 ovoce a zeleniny: &erstvé &4sti rostlin uréené ke kon-
zumaci ¢i zpracovani

1.77 parazit: organismus Zijici na povrchu nebo uvnitf
vétSiho organismu, ktery mu slouZi jako potrava

1.78 parazitoid: hmyz parazitujici pouze v larvalnich sta-
diich, ktera hostitele usmrcuji v pribé&hu jejich vy-
voje; dospélci Ziji volné mimo hostitele

1.79 partie: pocet jednotek jedné komodity, které tvori
Cast zasilky a jsou identifikovatelné podle jejich stej-
norodého sloZeni, plivodu apod.

1.80 patogen: mikroorganismus zptsobujici chorobu

1.81 PFA (uzemi bez vyskytu): zkratka pro Gizemi prosté
Skodlivého organismu (nové 1995)

1.82 potencial introdukéni: pravdépodobnost zavledeni
Skodlivého organismu

1.83 potladeni: pouziti fytosanitarnich opatfeni v za-
mofeném uzemi k sniZeni populace skodlivého or-
ganismu a tim omezit jeho $ifeni (nové 1995)

1.84 povoleni, dovozni: Gfedni dokument povolujici do-
voz komodity v souladu se specifikovanymi fytosa-
nitdrnimi poZadavky (upraveno 1995)

Vi

fects the grade, marketability or ultimate use of the
consignment, and which may be subject to control
under relevant quality regulations (CEPM 1996)

contaminating pest: a pest that is accidentally associa-
ted with and carried by a commodity or other article
being moved from one area to another and, in the case
of plants and products, does not infest those plants or
plant products (CEMP 1996)

regulated pest: a quarantine pest or a regulated non-qua-
rantine pest (revised IPPC 1997)

plant pest: — pest
hitch-hiker pest: — contaminating pest

Plant Protection Organization: National Plant Protection
Organization and Regional Plant Protection Organi-
zation

Regional Plant Protection Organization: intergovern-
mental organization with the functions laid down by
Article VIII of IPPC (formerly Plant Protection Orga-
nization “Regional®)

seeds: seeds for planting, not for consumption or proces-
sing (see grain)

certificate: an official document which attests to the phy-
tosanitary status of any consignment affected by phy-
tosanitary regulations

treatment: an officially authorized procedure for the kil-
ling, removing or rendering infertile of pests (FAO
1990)

fruits and vegetables: fresh parts of plants intended for
consumption or processing

parasite: an organism which lives on or in a larger orga-
nism, feeding upon it

parasitoid: an insect parasitic only in its immature sta-
ges, killing its host in the process of its development,
and free living as an adult

lot: a number of units of a single commodity, identifiable
by its homogeneity of composition, origin, etc., for-
ming part of a consignment

pathogen: micro-organism causing disease

PFA: abbreviation for pest free area (new 1995)

introduction potential: likelihood of the introduction of
a pest

suppression: application of phytosanitary measures in an
infested area to reduce pest population and thereby
limit spread (new 1995)

import permit: official document authorizing importati-
on of a commodity in accordance with specified phy-
tosanitary requirements (revised 1995)
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1.85 povoleni dovozu (bioagens): ufedni dokument po-
volujici dovoz bioagens v souladu se specifickymi
pozadavky

1.86 pozastaveni (zasilky): odmitnuti vstupu nebo kon-
trolovany vstup dovaZené zasilky z diivodu nedo-
drzeni fytosanitarnich pfedpist (upraveno 1995)

1.87 pozemek: &ast izemi s vymezenymi hranicemi
v misté produkce rostlin, na niZ je péstovana urcita
komodita (FAO 1990)

1.88 PRA: zkratka pro analyzy rizika Skodlivého orga-
nismu (nové 1995) — analyza rizika Skodlivého or-
ganismu

1.89 prakticky prosté: tyka se zasilky, pozemku nebo
mista produkce prostych Skodlivého organismu nebo
specifického $kodlivého organismu v poétech nebo
mnozstvi presahujicich poéty nebo mnoZstvi, kterd se
oéekavaji od dobré praxe, manipulace ve vyrobé
a obchodovani s komoditou (upraveno 1995)

1.90 predator: pfirozeny nepfitel, ktery kofisti a Zivi se
jinymi Zivo¢isnymi organismy; béhem Zivota usmr-
cuje vice jedinct kofisti

1.91 proces rizika vyskytu: opatieni ke sniZeni rizika za-
vledeni karanténniho $kodlivého organismu (no-
vy 1995)

1.92 produkt pro skladovini: nezpracovany rostlinny
produkt ureny ke konzumaci nebo ke zpracovani,
skladovany v suché formé (zejména zrniny, suché
plody a zeleniny)

1.93 produkt, rostlinny: nezpracovany rostlinny mate-
ridl (vEetné zrnin) a ty zpracované produkty, které
svou povahou nebo zpilisobem zpracovani mohou vy-
tvaret riziko pro $ifeni $kodlivych organismi

1.94 prohla3eni, dodatkové: prohldSeni poZadované
dovazejici zemi, uvadéné v rostlinolékarském osvéd-
&eni, potvrzujici specifické dodatkové uidaje o fyto-
sanitarnim stavu zasilky

1.95 proniknuti (8kodlivého organismu): proniknuti $kod-
livého organismu do uzemi, ve kterém se dosud ne-
vyskytuje nebo neni b&Zné rozsifen a je pod tiedni
kontrolou (nové 1995)

1.96 propusténi (zésilky): opravnéni ke vstupu po cel-
nim odbaveni (nové 1995)

1.97 prosty &eho: oznadeni zasilky, pozemku nebo mista
produkce bez $kodlivych organismi (nebo uréitého
$kodlivého organismu) v poétu nebo mnozstvi zjis-
titelném pouzitim fytosanitarnich postupti (uprave-
no 1995)

1.98 protokol o $kodlivém organismu: doklad poskytu-
jici informace, tykajici se vyskytu nebo nepfitom-
nosti uréitého kodlivého organismu na urgité lokalité
v urcitou dobu, v uréitém tzemi (obyc&ejné stitu), za
popsanych okolnosti

1.99 priihlednost: princip uplatiiovany na mezinarodni
trovni, ktery dava k dispozici fytosanitarni opatfeni
a jejich vyznam (nové FAO 1995 na zéklad& imlu-
vy GATT SPS)

import permit (of a biological control agent): an official
document authorizing importation (of a biological con-
trol agent) in accordance with specified requirements

interception (of a consignment): the refusal or controlled
entry of an imported consignment due to failure to
comply with phytosanitary regulations (revised 1995)

field: a plot of land with defined boundaries within a pla-
ce of production on which a commodity is grown
(FAO 1990)

PRA: abbreviation for pest risk analysis (new 1995) —
pest risk analysis

practically free: of a consignment, field or place of pro-
duction, without pest (or a specific pest) in numbers
or quantities in excess of those that can be expected
to result from, and be consistent with, good culturing
and handling practices employed in the production and
marketing of the commodity (revised 1995)

predator: a natural enemy that preys and feeds on other
animal organisms, more than one of which are killed
during its lifetime

pest risk management: the decision-making process of
reduction the risk of introduction of a quarantine pest
(new 1995)

stored product: unmanufactured plant product intended
for consumption or processing, stored in a dried form
(this includes in particular grain and dried fruits and
vegetables)

plant product: unmanufactured material of plant origin
(including grain) and those manufactured products
that, by their nature or that of their processing, may
create risk for the spread of pests

additional declaration: a statement that is required by
an importing country to be entered on a phytosanitary
certificate and which provides specific additional in-
formation pertinent to the phytosanitary condition of
a consignment

entry (of a pest): movement of a pést into an area where
it is not yet present, or present, but not widely distri-
buted and being officially controlled (new 1995)

release (of a consignment): authorization for entry after
clearance (new 1995)

free from: of a consignment, field or place of production
without pests (or a specific pest) in numbers or quan-
tities, that can be detected by the application of phy-
tosanitary procedures (revised 1995)

pest record: a document providing information concer-
ning the presence/absence of a specific pest at a parti-
cular location at a certain time, within an area (usually
a country) under described circumstances

transparency: the principle of making available, at the
international level, phytosanitary measures and their
rationale (new FAO 1995 on basis of GATT SPS
agreement)
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1.100 priivoz: — zemé, privozni

1.101 priizkum: Gfedni postup, v némz se ve stanoveném
obdobi uréuji charakteristiky populace 8kodlivého or-
ganismu nebo se uréuje vyskyt druhti Skodlivych or-
ganismi v daném tGzemi (FAO 1990, upraveno
podle CEPM 1996)

1.102 priizkum, detekéni: prizkum zaméfeny na zjisté-
ni vyskytu §kodlivych organismi v uréitém tzemi
(upraveno 1995)

1.103 priizkum, monitorovaci: prib&Zny prizkum k ove-
feni charakteristik populace skodlivého organismu
(nové 1995)

1.104 prizkum, vymezovaci: prizkum provddény k ur-
&eni hranic Gzemi, které je povaZovano za zamofené
$kodlivym organismem nebo za prosté $kodlivého
organismu

1.105 pfedmét, regulovany: jakékoliv rostlina, rostlin-
ny produkt, misto skladovéni, obal, dopravni pro-
stiedek, kontejnér, zemina a jakykoliv jiny
organismus, pfedmét nebo material, na némz miiZe
$kodlivy organismus piezivat nebo pomoci néhoz
se muze §ifit a pro ktery by se mélo vyZadovat fy-
tosanitarni opatfeni, zvlasté v souvislosti s mezi-
narodni pfepravou (upraveno 1995)

1.106 pfemnoZeni, lokalizové: izolovana populace §kod-
livého organismu ned4vno zjiiténd, o niZ se pfed-
poklada, ze pfezije v nejblizsi budoucnosti (nové
1995)

1.107 presadba: — vysadba

1.108 region: uzemi tvofené souhmem statnich izemi ¢len-
skych zemi jedné Regiondlni organizace ochrany
rostlin

1.109 rostliny: Zivé rostliny a jejich ¢ésti vcetné osiv, sad-
by a zarodeéné plazmy (IPPE 1997)

1.110 rostliny k péstovéni: rostliny uréené k dalsimu pés-
tovéni, vysazeni nebo pfesazeni

1.111 rostliny v tkédiiové kultuFe (explantaty): rostliny
v ¢istém aseptickém prostfedi uzaviené v prihledné
nadobé

1.112 RPPO: zkratka Regionalni organizace ochrany rost-
lin

1.113 Fezivo: dfevo podélné roziezané s pfirozené zaob-
lenym povrchem a nebo bez néj s kiirou nebo bez
kry

1.114 seznam $kodlivych organismil hostitele: seznam
$kodlivych organismu, které napadaji uréity rost-
linny druh (CEPM 1996)

1.115 shledat prostym: kontrola zasilky, pozemku nebo
mista produkce s cilem povaZovat je za prosté ur-
¢itého Skodlivého organismu

1.116 sledovéni: ufedni ¢innost, pfi niZ se prizkumem
nebo jinymi postupy shromaZd'uji a eviduji udaje
o vyskytu nebo nepfitomnosti §kodlivého organis-
mu (CEPM 1996) :

transit: — country of transit

survey: an official procedure over a defined period of
time to determine the characteristics of a pest popula-
tion or to determine which species occur in an area
(FAO 1990, modified by CEPM 1996)

detection survey: a survey conducted in an area to deter-
mine if pests are present (revised 1995)

monitoring survey: an ongoing survey to verify the cha-
racteristics of a pest population (new 1995)

delimitting survey: survey conducted to establish the
boundaries of an area considered to be infested by or
free from a pest

regulated article: any plant, plant product, storage pla-
ce, packaging, conveyance, container, soil and any
other organism, object or material capable of harbou-
ring or spreading pests, deemed to require phytosani-
tary measures, particularly where international
transportation is involved (revised IPPC 1997)

outbreak: an isolated pest population, recently detected
and expected to survive for the immediate future (new
1995)

replanting: — planting
region: the combined territories of the member countries
of a Regional Plant Protection Organization

plants: living plants and parts thereof, including seeds
and germplasm (IPPE 1997)

plants for planting: plants intended to remain planted,
to be planted or replanted

plants in tissue culture: plants in a clear aseptic medium
in a closed transparent container

RPPO: abbreviation for Regional Plant Protection Orga-
nization

sawn wood: wood sawn longitudinally, with or without
its natural rounded surface, with or without bark

host pests list: a list of pests that infest a plant species
(CEPM 1996)

find free: to inspect a consignment, field or place of pro-
duction and consider it to be free from a specific pest

surveillance: an official process which collects and re-
cords data on pest occurrence or absence by survey,
monitoring or other procedures (CEPM 1996)
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1.117 standard: na zékladé konsensu stanoveny doku-
ment schvaleny povéfenym orgénem, ktery pro béz-
né a opakované pouziti uréuje pravidla, postupy
nebo vyznaéné rysy ukoni nebo jejich vysledki,
aby se dosahnulo optimalniho stupné souladu v da-
ném kontextu (FAO 1995, na zékladé ISO)

1.118 standard fytosanitarnich opatfeni, mezinirod-
ni (ISPM): mezinarodni standard zpracovany pod
zé§titou sekretari4tu IPPC ve spolupréci s regional-
nimi organizacemi ochrany rostlin a schvéleny pro-
ceduralnim postupem ve FAO (CEPM 1996)

1.119 standardy, regionalni: standardy ustanovené re-
gionalni organizaci ochrany rostlin jako smérnice
pro &leny této organizace (upraveno IPPC 1997)

1.120 stanice, karanténni: tfedni stanice, v niZ jsou drze-
ny v karanténé rostliny nebo rostlinné produkty
(FAO 1990, upraveno 1995)

1.121 statut $kodlivého organismu (v izemi): sou¢asna
situace a fytosanitarni vyznam uritého Skodlivé-
ho organismu v ur¢itém Gzemi uréené odbornym
posouzenim na zakladé pribézné a historické evi-
dence $kodlivého organismu a jinych informaci

1.122 statni organizace ochrany rostlin: ufedni sluzba
ustanovena vladou k zajisténi funkci vyplyvajicich
z Mezinarodni imluvy o ochrané rostlin (IPPC)
[diive Plant Protection Organisation (National)]

1.123 substrat, péstebni: jakykoliv material, ve kterém
rostou kofeny rostlin nebo material uréeny k tomuto
ucelu

1.124 §iFeni: zvétSovani zemépisného rozsiteni Skodlivé-
ho organismu v n&jakém uzemi (nové 1995)

1.125 Sifeni, potencialni: pravdépodobnost 3ifeni skod-
livého organismu

1.126 test: jiné nez vizudlni Gfedni vySetfeni ke zjiSténi
vyskytu skodlivych organismi nebo jejich uréeni
(FAO 1990)

1.127 \ifad, opravnény: statni organizace ochrany rostlin
nebo jina pravnicka nebo fyzicka osoba povéfena via-
dou zabyvat se zélezitostmi, které vyplyvaji z po-
vinnosti stanovenych rostlinolékafskymi predpisy

1.128 uiFedni: stanoveny, autorizovany nebo vykonany
statni organizaci ochrany rostlin

1.129 usidleni: trvajici usidleni se $kodlivého organismu
v dohledném obdobi po proniknuti do ur&itého tize-
mi (upraveno 1995, dfive usidlen)

1.130 usidleni bioagens, trvalé: trvajici usidleni bioagens
uvnitf izemi v dohledném &asovém obdobi po za-
vedeni

1.131 tizemi: Gfedné stanoveny stat, jeho &4st nebo viech-
ny ¢asti n€kolika stata (upraveno 1995)

1.132 \izemi, karanténni: Gizemi, ve kterém se vyskytu-
je karanténni 8kodlivy organismus a provadi se proti
nému ufedni ochrana (upraveno 1995)

standard: document, established by consensus and appro-
ved by a recognized body, that provides, for common
and repeated use, rules, guidelines or characteristics
for activities or their results, aimed at the achievement
of the optimum degree of order in a given context
(FAO 1995, on basis of ISO)

international Standard for Phytosanitary Measures
(ISPM): an international standard developed under the
auspices of the Secretariat of the IPPC in co-opera-
tion with the RPPOs and endorsed by the procedures
of FAO (CEPM 1996)

regional standards: standards established by a regional
plant protection organization for the guidance of the
members of that organization (revised IPPC 1997)

quarantine station: official station for holding plants or
plant products in quarantine (FAO 1990, revised 1995)

pest status (in an area): present situation and phytosani-
tary significance of a pest in an area as determined by
expert judgement on the basis of current and histori-
cal pest records and other information

National Plant Protection Organisation (NPPO): offi-
cial service established by a government to discharge
the functions specified by the IPPC [formerly Plant
Protection Organisation (National)]

growing medium: any material in which plant roots are
growing or intended for that purpose

spread: expansion of the geographical distribution of a
pest within an area (new 1995)

spread potential: likelihood of the spread of a pest

test: official examination, other than visual, to determine
if pests are present or to identify pests (FAO 1990)

authority: the National Plant Protection Organization, or
other entity or person officially designated by the go-
vernment to deal with matters arising from the respon-
sibilities set forth in the Code

official: established, authorized or performed by a Natio-
nal Plant Protection Organization

establishment: the perpetuation, for the foreseeable fu-
ture, of a pest with in an area after entry (revised 1995,
formerly established)

establishment (of a biological control agent): the perpe-
tuation, for the foreseeable future, of a biological con-
trol agent within an area after entry

area: an officially defined country, part of a country or
all or parts of several countries (revised 1995)

quarantine area: an area within which a quarantine pest

is present and is being officially controlled (revised
1995)
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1.133 vizemi, ohroZené: Gizemi, ve kterém jsou ekologic-
ky ptiznivé podminky pro usidleni §kodlivého or-
ganismu, jehoz vyskyt v daném uzemi miZe
zpusobit ekonomicky vyznamné ztraty (nové 1995)

1.134 izemi, PRA: izemi PRA, pro které plati analyza
rizika §kodlivého organismu (nové 1995)

1.135 tizemi prosté $kodlivého organismu: tzemi, ve
kterém je v&decky prokézano, Ze se nevyskytuje
uréity Skodlivy organismus a ve kterém, je-li to
vhodné, je tento stav ufedné udrzovany (nové 1995)

1.136 tizemi, regulované: izemi, v némZ se nachézeji
nebo se do n&j dostavaji nebo z néj pochazeji rost-
liny, rostlinné produkty a jiné pfedméty, které jsou
podrobeny fytosanitdrnim opatfenim k zabranéni
zavleéeni a nebo $ifeni karanténnich $kodlivych or-
ganismi (CEPM 1996)

1.137 \izemi se slabym roz3ifenim $kodlivého organis-
mu: izemi, at’ uZ statu, ¢ast statu, nékolik stati nebo
&asti nékolika statd, uréené opravnénym organem,
ve kterém se urdity $kodlivy organismus vyskytuje
v malém mnoZstvi a které je podrobeno uéinnému
dohledu a G¢innym ochrannym nebo eradikaénim
opatfenim (upraveno IPPC 1997)

1.138 tizemi, vymezené: izemi se stanovenym rezimem
uréené NPPO, které mé minimélni nezbytnou roz-
lohu k zabranéni §ifeni Skodlivého organismu
z karanténniho izemi (CEPM 1996)

1.139 vegetaéni obdobi: obdobi roku, ve kterém rostli-
ny v daném uzemi aktivné rostou

1.140 vpad: vyskyt izolované populace §kodlivého or-
ganismu v urdité ¢asti uzemi, na kterém muiZze pfe-
Zit v bezprostfedni budoucnosti, ale nepfedpoklada
se trvalé usidleni

1.141 vstup (zasilky): pfeprava pfes vstupni misto do ur-
¢itého uzemi (nové 1995)

1.142 vyhubeni: pouZiti fytosanitarnich opatieni k vyhu-
beni §kodlivého organismu v daném tizemi (upra-
veno 1995, dfive vyhlazeni)

1.143 vypusténi, inundativni: vypusténi bezobratlové-
ho bioagens v nadmémém poétu z hromadného
chovu s cilem doséhnout rychlého potladeni popu-
lace $kodlivého organismu, aniZ by se nutné do-
séhlo trvalého G¢inku

1.144 vysadba (véetné piesazovani): operace spojena
s umisténim rostlin do péstebniho substritu k za-
jisténi jejich nasledného riistu, reprodukce nebo roz-
mnoZzovani

1.145 vyskyt: fedné oznameny vyskyt piivodniho nebo
zavle¢eného Skodlivého organismu a nebo $kodli-
vého organismu, o némz nebylo Gfedné oznime-
no, ze byl vyhuben (upraveno 1995, dfive occur)

1.146 vyskyt, nevyznamny: zjidténi ojedinélého vysky-
tu Skodlivého organismu v uréitém tzemi, o némz
se piedpoklada, Ze nepfezije

XIL

endangered area: an area where ecological factors fa-
vour the establishment of a pest whose presence in
the area will result in economically important loss (new
1995)

PRA area: area in relation to which a pest risk analysis is
conducted (new 1995)

pest free area: an area in which a specific pest does not
occur as demonstrated by scientific evidence and in
which, where appropriate, this condition is being of-
ficially maintained (new 1995)

regulated area: an area into which, within which and/or
from which plants, plant products and other regulated
articles are subjected to phytosanitary measures in
order to prevent the introduction and/or spread of qua-
rantine pests (CEPM 1996)

area of low pest prevalence: An area, whether all of a
country, part of a country, or all or parts of several
countries, as identified by the authorities, in which a
specific pest occurs at low levels and which is subject
to effective surveillance, control or eradication mea-
sures (revised IPPC 1997)

controlled area: a regulated area which an NPPO has
determined to be the minimum area necessary to pre-
vent spread of a pest from a quarantine area (CEPM
1996)

growing season: period of the year when plants will acti-
vely grow in an area

incursion: the occurrence of an isolated population of a
pest in an area where it may survive into the immedi-
ate future but is not expected to establish

entry (of a consignment): movement through a point of
entry into an area (new 1995)

eradication: application of phytosanitary measures ef-
fect to eliminate a pest from an area (revised 1995,
formerly eradicate)

inundative release: the release of overwhelming num-
bers of a mass-produced, invertebrate biological con-
trol agent in the expectation of achieving a rapid
reduction of a pest population without necessarily
achieving continuing impact

planting (including replanting): any operation for the pla-
cing of plants in a growing medium to ensure their
subsequent growth, reproduction or propagation

occurrence: the presence in an area of a pest officially
reported to be indigenous or introduced and/or not
officially reported to have been eradicated (revised
1995, formerly occur)

non-actionable occurrence: a detection of a pest in an

area as an individual occurrence, not expected to sur-
vive
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1.147 vyskyt, p¥irozeny: soudast ekosystému nebo vy-
bér z divoce zijici populace nepozménéné umély-
mi zasahy

1.148 zabranéni Sifeni: aplikace fytosanitarnich opatie-
ni v zamofeném zemi a jeho okoli k zabran&ni $i-
feni kodlivého organismu (nové 1995)

1.149 zadrZeni: drzeni zasilky pod ifednim dohledem nebo
omezeni z fytosanitdrnich diivodi (upraveno 1995)

1.150 zachyceni ($kodlivého organismu): zjiténi kodli-
vého organismu béhem prohlidky dovaZené zasilky

1.151 zdkaz: fytosanitatni pfedpis zakazujici dovoz nebo
pfevoz uréitych 8kodlivych organismii nebo komo-
dit (upraveno 1995)

1.152 zérode&na plazma: rostliny uréené k pouZiti ve
Slechtitelsky nebo v udrZovacich programech

1.153 zésilka: ur¢ité mnozstvi rostlin, rostlinnych pro-
duktii a nebo jinych pfedméti podléhajicich fytosa-
nitarnim opatfenim, které se pfevaZeji z jedné zems
do druhé, a na které je vystaveno jedno fytosani-
tarni osvédéeni; zésilka mize byt sloZena z jedné
nebo vice partii

1.154 zemé, priivozni: zem&, kterou prochazi zasilka rost-
lin, rostlinnych produktii nebo jinych regulovanych
predméti, aniz by byla skladovéana, rozd&lena nebo
jeji baleni bylo zménéno, bez vystaveni kontami-
naci $kodlivych organismi v doty&né zemi (FAO
1990, zmé&néno CEPM 1996)

1.155 zemé pilivodu: tyka se zésilky rostlin, zemé, ve které
byly rostliny péstovény; tyka se zasilky rostlinnych
produktii, zemé& v niZ byly p&stovany rostliny, ze
kterych jsou odvozeny doty&né rostlinné produk-
ty; tykéd se regulovanych predmétd, zemé, v niz
regulované pfedméty byly poprvé vystaveny zamo-
feni Skodlivymi organismy (FAO 1990, zm&néno
CEMP 1996)

1.156 zemé, reexportujici: zemg, do které byla zésilka
rostlin, rostlinnych produktii nebo jinych predmé-
t podléhajicich fytosanitdrnim opatfenim doveze-
na a ve které byla skladovana, rozdélena, pfebalena
nebo jinak vystavenou moznosti zamokeni $kodli-
vymi organismy pfed vyvozem do teti zem& (FAO
1990, zménéno CEPM 1996)

1.157 zhodnocenf rizika $kodlivého organismu: urdeni
zda Skodlivy organismus je karanténni a zhodno-
ceni potencialu jeho zavlegeni (nové 1995)

1.158 z6na, chranéna: izemi se zvlaitnim reZimem vy-
mezené NPPO jako minimalni Gzemi nutné pro
uc¢innou ochranu ohroZeného tizemi (FAO 1990,
opomenuto v rdmci FAO 1995, nové upraveno
CEPM 1996)

1.159 z6na, oddé&lujici: izemi, ve kterém se urgity $kod-
livy organismus nevyskytuje nebo se proti nému
ifedné provadi ochrana — bud’ uzavir4, nebo pfilé-
hé k zamofenému tzemi, nebo k tizemi prostému
$kodlivého organismu a provadgji se v ném fytosa-
nitérni opatfeni proti Sifeni

1.160 zrniny: zriny uréené ke zpracovani nebo konzu-
maci, nikoliv k p&stovéni (viz osivo a sadba)

naturally occurring: a component of any ecosystem or a
selection from a wild population, not altered by artifi-
cial means

containment: the application of phytosanitary measures
in and around an infested area to prevent spread of
the pest (new 1995)

detention: feeping a consignment in official custody or
confinement for phytosanitary reason (revised 1995)

interception (of a pest): the detection of the pest during
inspection of an imported consignment

prohibition: a phytosanitary regulation forbidding the
importation or movement of specified pests or com-
modities (revised 1995)

germplasm: plants intended for use in breeding or con-
servation programmes

consignment: a quantity of plants, plant products and/or
other regulated articles being moved from one coun-
try to another and covered by a single phytosanitary
certificate (a consignment may be composed of one
or more lots)

country of transit: country through which a consignment
of plants, plant products or other regulated articles
passes, and without being stored, split up or having
its packaging changed, without being exposed to con-
tamination by pests in that country (FAO 1990, modi-
fied by CEPM 1996)

country of origin: of a consignment of plants, country
where the plants were grown; of a consignment of
plants products, country where the plants from which
the plant products are derived were grown; of other
regulated articles, country where the regulated artic-
les were first exposed to contamination by pests (FAO
1990, modified by CEPM 1996)

country of re-export: country into which a consignment
of plants, plant products or other regulated articles has
been imported, and was stored; split up, had its pa-
ckaging changed or was otherwise exposed to conta-
mination by pests prior to export to a third country
(FAO 1990, modified by CEPM 1996)

pest risk assessment: determination of whether a pest is
a quarantine pest and evaluation of its introduction
potential (new 1995)

protected area: a regulated area which an NPPO has de-
termined to be the minimum area necessary for the
effective protection of an endangered area (FAO 1990,
omitted from FAO 1995, new concept from CEPM
1996)

buffer zone: an area in which a specific pest does not
occur or is officially controlled, that either encloses
or is adjacent to an infested area or a pest-free area

and in which phytosanitary measures are taken to pre-
vent spread of the pest (CEPM 1996)

grain: seeds intended for processing or consumption and
not for planting (see seeds)

XIII
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immediate vicinity

import permit

import permit (of a biological control agent)
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interception (of a pest)

intermediate quarantine
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fytosanitarni postup

fytosanitirni pfredpis
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