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THE DIAGNOSIS OF Phytophthora sp. BY POLYCLONAL
ANTIBODIES — THE SEPARATION AND CHARACTER
OF THE ANTIGEN

Jitina KRATKA, Svétlana SYKOROVA, Blanka KYNEROVA

Research Institute of Crop Production, Department of Mycology, Prague,
Czech Republic

Abstract: Effect of six defined liquid media on growth of Phytophthora (nico-
tianae var. nicotianae, cryptogea, cactorum, cinnamomi) mycelium was determi-
ned, and differences in weight of dry mycelial mats were measured. The antigens
were isolated from the mycelium of individual Phytophthora sp. and protein con-
tents determined. The composition of medium influenced not only growth of the
mycelium, but also quantity and quality of antigen proteins, that were determined
by electrophoresis.

Phytophthora nicotianae var. nicotianae; P. cactorum;, P. cinnamomi;, P. crypto-
gea; media; antigen; proteins; preparation; changes of quality and quantity

Increasing demands on the quality of plant products influenced signifi-
cantly the research and exploitation of immunodiagnostic methods. Antibod-
ies are used at the detection and qualification of intra- and extracellular plant
products and of pathogens.

Making full use of serology in phytopathological mycology is important if
detection of a pathogen in early stage of disease is inexact and difficult with
traditional diagnostic methods. Apart from following the condition of the
plant, immunodiagnostic method are used to evaluate resistance of the host
to the pathogen.

In contrast to phytopathological virology and bacteriology, modern sensi-
tive immunodignostic methods are applied in mycology with better results in
the last decades. This fact is underlined by increasing demands on the spe-
cific diagnostic tools as well as the technical possibilities resulting in sepa-
rating and using of antigens and antibodies, also by increasing claims on the
quality of agricultural products.

During the last ten years several authors have published studies of the pos-
sibility to use polyclonal and monoclonal antibodies in the diagnosis of Phy-
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tophthora sp. in the host plant (Hardham et al. 1986; Keith et al. 1987,
Cuypers, Hahlbrock, 1988; Mohan, 1988, 1989; Richter, Ga-
bler, 1991).

Bielenina et al. (1988) identified species of the genus Phytophthora by
the structure of antigens proteins, separated from the mycelium, and ana-
lysed by electrophoresis. The information was mainly used for systematic
mycology. The attention paid to these pathogens is due not only to their sig-
nificance, but also to the difficulties of using traditional diagnostics methods.

The present work summarizes our research on optimal separation of anti-
gen suitable for obtaining poly¢lonal antibodies for the diagnosis of Phyto-
phtora nicotianae var. nicotianae in tomato.

MATERIAL AND METHODS

Cultivation of Fungi

Mycelia of Phytophthora nicotianae var. nicotianae (PNN), P. cinnamomi
(PCI), P. cactorum (PCA) and P. cryptogea (PCR) were used for preparation
of antigens.

The cultures were isolated and identified by colleagues at various institu-
tions and in our Institute:

PNN — J. Gabler, Institut fiir Phytopathologie, Aschersleben, BDR,

PCA — A. Bielenin, Institut of Pomology and Floriculture,
Skierniewice, Poland,

PCI, PCR - E. Duskov4, Research Institut of Crop Production, Praha,
Czech Republic.

The species were grown on several liquid media:

A. Hohl medium

B. Erwin medium

C. Erwin and Katznelson medium

D. Chee and Newhook medium

E. Cuppet, Vida and Lilly medium

F. Hendrix, Gutman and Wightman medium

These media belong to the group of “chemically defined media for the
cultivation of Phytophthora sp.“ (Ribeiro, 1978). Individual fungi were
cultured on a defined volume of liquid medium at 24-25 °C in Roux’s flasks.
After 21-24 days, the mycelial mats were collected by filtration and cen-
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trifugation (10 000g, 15 min), dried in flowing air at 35 °C and frozen over-
night at —20 °C. The acceptability of the media to culture individual Phyto-
phthora species was evaluated by means of 4-6 replications in which the
weight of dry mycelial mats (mg) was measured.

Preparation of Antigens

a) Mycelial mats were ground with a pestle in a mortar and than extracted
in PBS pH 7,4 (20 ml per gram, at 4 °C, 24 h). After centrifugation
(10 000 g, 15 min) the supernatant was passed through a bacterial filter, con-
centrated (20% polyethyleneglycol) and lyophylized. We denoted these ex-
tracted proteins as “unpurified antigen®.

b) Mycelial mats were ground with a pestle in a mortar and than extracted
in buffer pH 8,8 (25 ml per gram) with PVVP (40mg/ml) according to
Amouzou-Alladaye et al. (1988) (at 4 °C, 24 h). After centrifugation
(10 000 g, 15 min.) the supernatant was ultracentrifuged (35 000 g, 90 min)
and concentrated (20% polyetyleneglycol). The concentrate (1 ml) was dis-
solved in PBS pH 7,4 and lyophylized. We denoted these extracted proteins
as “purified antigen®.

The content of proteins in antigens was determined according to Lawry
etal. (1951).

Separation of Antigen Proteins by Electrophoresis

The purified antigens were used, the starting content of extracted proteins
was aproximately 3 mg per ml.
a) Separation of native proteins

Native protein electrophoresis according to Davis (1964) was used
(modification according to Bielenina et al., 1988). Electophoresis was
carried out on a Desaphor VA instrument (Desaga, Heidelberg, BRD) using
4,6% polyacrylamide stacking gel and 7,7% separating gel in a vertical slab
mold (11 x 25 x 0.15 cm). Electrode buffer was 0,025M Tris and 0,19M
glycin at pH 8,3 (Jones, 1983). The solution of bromphenol blue in elec-
trode buffer (one drop) and saccharose (20% w/v) were added to protein ex-
tracts. 30 ml of extract were placed into wells in the gel. Electrophoresis was
performed for 6 h at 50 mA and max. 200 V at 4 °C. The gels were fixed
30 min in 20% trichloracetic acid, rinsed 15 min in the methanol : acetic
acid : water (25 : 10 : 65), visualised by staining overnight with 0,0375%
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Coomassie Brilliant Blue R 250 in the same solution, destained 2 h with the
solution and rinsed overnight in destilated water.

The REM (relative electrophoretic mobility) values of particular protein
bands (related to the reference zone of bromphenol blue) were defined ac-
cording to formula: REM = (100/M) . x (M = interval between start and col-
oured front — cm, x = interval between start and measured band — cm). The
intensity of colouring bands was expressed on a five-grade increasing scale
(1-5) (1 — trace, very low intensity, 5 — very high intensity of colour) ac-
cording to Sykorova and Hada¢ova (1992).

b) Separation of SDS-dissociated proteins

The extracts of soluble native proteins were mixed 1:3 with disruption
buffer (0,5M Tris HCI pH 6,8 : glycerol 4% : SDS 4% : mercaptoethanol
10%) and boiled in a water bath for 2 min. Vertical discontinuous SDS
polyacrylamide gel electrophoresis was used according to Laemmli
(1970) (30 pul of extract per well, at 50 mA and max. 120 V, at room tem-
perature 5 h). Fixation, staining and destaining were as described for separa-
tion of native proteins.

RESULTS

Cultivation of Fungi

In preliminary experiments we found that media A, B and C were most
suitable for cultivation of PNN, PCI, PCA and PCR. The suitability was de-
termined by the increase of mycelium weight in a defined period. Therefore,
the following results are restricted to the use of media A, B or C for cultiva-
tion of fungi and preparation of antigens from mycelial mats.

We found that media A, B or C differed in their influence on the growth of
mycelium: medium A is suitable for all four species, medium B for PCR and
PCA, medium C for PNN and PCA (Table I).

Proteins of Antigen

Results of electrophoresis on the electrophoretograms (videoprinter — Lu-
cia D — Laboratory Imaging) are defined in Tables II-1V.

When we cultivated the Phyfophthora species on the same medium, we
found these differences in the quality of SDS-dissociated proteins of anti-
gens:
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I. Weight of dry mycelium mats of Phytophthora genus (growth on several liquid media)

L Weight of mycelium [mg] Days (growth on medium)
A B C A B C
P. nicotianae 1,250 700 1140 21 21 21
P. cryptogea 2,960 1560 810 24 24 24
P. cinnamomi 1,800 560 730 22 22 22
P. cactorum 2,450 1,060 1,400 22 22 22

A — Hohl medium (Ribeira, 1978)
B — Erwin medium (Ribeira, 1978)
C — Erwin-Katznels medium (Ribeira, 1978)

— in protein bands with HMW (high molecular weight) between PCI and
PCR, PCA; between PCR and PCA, PCI, PNN (MW standard 92 000Da);
between PCR and PCA, PCN (MW standard 67 000Da);

— in protein bands with LMW (lower molecular weight) between PCA and
PCI, PNN, PCR (MW standard 29 000Da) — Fig. 2, Tables II and III. We
found no differences between all protein bands with medium molecular
weight (MW standard 45 000 Da) (Fig. 2, Tables II and III).

There were distinct differences in quality of native proteins between the

species of Phytophthora (Fig. 1, Table IV).

Media A, B and C influenced both quality and quantity of native proteins
in antigens. We found:

1. Electrophoresis of native
proteins
ci — P. cinnamomi
cr —P. cryptogea
ca— P. cactorum
ni — P. nicotianae var.
nicotianae
a — Hohl medium
b — Erwin medium
¢ — Erwin and Katznelson
medium
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I1. Electrophoresis of SDS dissociated proteins (Phytophthora genus)

Standard PCI PCR
M[kDa]| REM | REM ! REM
A B c A C
11.801 | 2 2 2 | 16564 | 1
14286 | 1 1 1 || 2
15528 | 1 1 1 -
16770 | 1 1 1
18012 | 3 3 3
19255 | 2 2 2
20497 | 1 1 1
92.5 | 21.875 | 22360 | 2 2 2 | 2269 | 1 1
23.602 | 2 2 2 | 24540 | 2 2
26708 | 3 3 3 |263%0 | 1 1
27950 | 2 2 2 | 27607 | 1 1
30435 | 2 2 2 | 30675 | 1 1
32208 | 2 2 2 | 3129 | 1 1
67.0 | 33750 | 34161 | 1 1 1 |[37423 | 1 1
36.646 | 3 3 3 |38650 | 1 1
38509 | 1 1 1 | 40401 | 1 1
4099 | 2 2 2 | 42331 | 2 2
42857 | 2 2 2 |42 | 1 1
44720 | 1 1 1 |a6012| 1 1
45963 | 3 3 2 | 47239 | 2 2
47826 | 3 3 3 | 48466 | 1 1
49689 | 1 1 1 | s092 | 1 1
51553 | 1 1 1
450 | 51.875 | 52795 | 3 3 3 | s2761 | 1 1
57764 | 3 2 3 | 53908 | 2 2
59627 | 2 2 2 | 59509 | 1 1
60.870 | 3 3 3 |e2s77| 1 1
62733 | 1 1 1 |e9325 | 1 1
67.081 | 2 2 2 | e | 1 1
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Table II continue

Standard PCI PCR
M [kDa]| REM REM : REM :
A B C A C
29.0 75.000 | 75.155 2 2 2 75.460 1 1
77.019 1 80.368 1 1
79.503 2 2 2 84.049 1 1
82.609 2 2 2 88.957 1 1
87.578 2 2 2
95.031 1 1 1
21.0 96.341 | 100.000 5 5 5

M — molecular weight (relative)

REM - relative electrophoretic mobility

I — intensity of band colouring according to Sykorovéd and Hadadova (1992), 1-5 scale
(1 — very low intensity, 5 — very high intensity)

PCI — Phytophthora cinnamomi

PCR - Phytophthora cryptogea

— differences between quality of native proteins of antigens prepared from
PCR and PCI (Fig. 1, Table IV),

— quantitative differences between native proteins of antigens prepared from
PCA and PNN and a tendency of qualitative changes (Fig. 1, Table IV).

citorloricalcabEat nil nitni : 2. Electrophoresis of
‘cia . Bici a b ~ dissociated proteins
3 ; : : ci — P. cinnamomi
cr—P. cryptogea
ca - P. cactorum
ni — P. nicotianae var.
nicotianae
a — Hohl medium
b — Erwin medium
¢ — Erwin and Katznelson
medium
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II1. Electrophoresis of SDS dissociated proteins (Phytophthora genus)

Standard PCI PCR
M [kDa] | REM | REM : REM :
A B C A B C
11.733 1 2 10.429 2 2 1
17.901 1 2 2 15.951 1 2 1
19.136 1 2 2 17.178 2 2 1
20.370 1 18.405 2 2 1
21.472 2 3 1
92.5 21.875 | 22.222 1 2 2 25.153 3 3 2
23.457 1 2 2 26.994 1 1 1
26.543 1 3 3 28.834 1 2 1
29.630 1 2 2 31.288 1 1
32.099 1 1 1 33.129 1 1 1
67.0 33.750 | 35.185 1 2 2 34.356 1 1 1
36.420 1 1 2 36.810 1 1 1
38.272 1 2 38.037 1 1 1
40.123 1 1 39.264 1 1 1
41.358 1 1 2 41.104 3 3 2
43.210 2 2 42.331 1 1 1
44.444 1 2 44.172 3 3 2
45.679 2 3 3 46.012 1 1 1
48.148 1 1 2 49.693 1 1 1
51.235 1 2 50.920 2 2 1
45.0 51.875 | 53.086 1 2 2 54.601 2 2 1
56.173 1 1 2 55.828 2 1 1
58.025 1 1 2 59.509 3 3 2
61.111 1 1 1 66.258 1 1 1
61.728 1 2 2 68.098 2 1 1
63.580 1 2 73.620 2 2 1
66.049 1 1
67.901 1 2 2
72.222 1 1
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Table III continue
Standard PCI PCR
M [kDa] | REM | REM = ' REM :

A B C A B C
29.0 75.000 | 75.926 1 1 1 75.460 1 1 1
78.395 1 1 77.914 2 1 1
80.864 1 2 2 80.368 1 1 1
83.951 1 2 2 85.276 1 1 1
88.889 1 1 93.252 1 1 1

95.679 1 1
21.0 96.341 . 99.39 5 5 5

PCA — Phytophthora cactorum
PNN — Phytophthora nicotiane var. nicotiane

We did not record any influence of media on the quality of SDS-dissoci-
ated proteins, though there was a tendency of changes between PCA4 and PC/
(Fig.1, Table IV).

In contrast, the media influenced the quantity of SDS-dissociated protein
bands in all observed antigens (Fig. 2, Tables II and III).

DISCUSSION

The objective to acquire the antibody of high specifity for diagnosis of
PNN in tomato led us to take special care in the preparation and charac-
terization of the proteins (antigen) separated from the mycelium of the
pathogen.

It is well known from the works of many authors that in most cases it is
possible to diagnose only the genus of phytopathogenic fungi with the help
of polyclonal antibodies. Very often there are cross reactions of the antibody
with antigens of other fungi (comprehensive review Dewey et al., 1991).

These were the reasons why we determined the qualities not only of anti-
gens separated from PNN mycelium, but also the qualities of antigens de-
rived from the mycelium of other species of the genus Phyfophthora. The
results prove that with electrophoresis of native proteins it is possible to dif-
ferentiate individual species of the genus Phytophthora. We thus confirmed
the conclusion of Bielenina et al. (1988). It is necessary to emphasize
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IV. Electrophoresis of native proteins (Phytophthora genus)

PCI PCR PCA PNN

A B C A c SEl I RENL I
REM | I |REM | I |REM | 1 |[REM | 1 | REM | 1 AlB|cC AlB]| cC

41290 | 1 (41935 1 33766 1 | 3936| 2 | 3974| 1 [27564| 1 | 1 | 1 |13462| 2

50323 | 1 |47.742| 2 |41558| 1 | 4323| 1 | s321| 1 (33974 1 | 1 | 1 [24359| 1 | 1 | 1
61935 | 1 [s1613| 1 [48052| 1 | 4516| 1 | se10| 1 |[35897| 1 | 2 | 1 |32051) 2 | 2 | 2
69.677| 2 |[53.548| 1 [s50000| 1 | 5548| 2 | s962| 1 |41026| 3 | 1 | 3 37079 1 | 1 | 1
80.645| 1 |61935| 3 |61689| 2 | 5807| 2 | 6603| 1 |42949| 1 | 2 | 1 |38462| 1 | 1 | 1
100.000 | 4 |e66452| 2 [70130| 3 | 6516 2 | 6923 1 |48077) 3 | 1 | 3 |42949| 1 [ 1 | 1
69677 | 3 |81.169| 2 | 69.03| 1 Jl00000| 5 |s52564| 2 | 1 | 2 |47436| 2 | 2 | 2
81290 | 2 |[86364| 1 | 9936]| 5 8974 | 2 | 1 | 2 |s138 | 1 [ 1| 1
82581 | 1 |[94.156| 1 62180 | 2 | 1 | 2 |s4488| 2 | 2 | 2
90323 | 2 [100.000 | 5 67949 2 | 1 | 1 |se410| 2 | 2 | 2
95.484 | 2 70513 2 | 1 | 1 |58974| 1 | 1 | 1
100.000 | S 76282 1 | 1 | 1 |6280]| 3 | 3 | 3

80769 | 1 | 1 | 1 |65385 2,
90.385 | 2 1 |68590| 2 | 2 | 1
92949 | 1 1 |74 2 | 1| 2
100000 S | 4 | 5 |76282| 3 | 3 | 3
82692 1 |1 | 1
86.538 | 1 1
) 88462 | 1 | 2 | 1
92308 2 | 1 | 1
100000 5 | 5 | 5

26~18 - (T) S661 ‘I “1SOY "WY20



Ochr. Rostl., 31, 1995 (2) : 81-92

that individual species of Phytophthora were always grown on the same lig-
uid media, and that the same weight of mycelium was analyzed.

We discovered that the medium influenced the structure and quantity of
proteins in antigens separated from the mycelium of individual species of
Phytophthora genus. That was particularly evident in the evaluation of na-
tive proteins, the structure of which was not affected by electrophoresis. The
results correspond with the informations gained by evaluation of dissociated
proteins. The affected structure does not only allow to evaluate the quality,
but also reflects quantitative differences.

This original knowledge raises the question if the determined differences
will not reflect the immunological abilities of the antigen, if the quantity and
quality of antigen determinants is not influenced. The answer to this ques-
tion must be found so that the standard of polyclonal antibodies which are
being separated can be improved. It is possible to suppose that similar con-
clusions can be reached about the separation of antigens from other phy-
topathological fungi which are diagnosed by polyclonal antibodies.

References

AMOUZOU-ALLADAY, E. - DUNEZ, J. - CLERJEAU, M.: Immunoenzymatic
detection of Phytophthora fragariae in infected strawbery plants. Phytopathology,
78, 1988: 1022-1026.

BIELENINA, A. — JEFFERS, S. J. - WILCOX, W. F. — JONES, A. L.: Separation
by proteins electrophoresis of six species of Phytophthora associated with deciduous
fruit crops. Phytopathology, 78, 1988: 1402—-1408.

CUYPERS, B. - HAHLBROCKS, K.: Immunohistochemical studies of compatible
and incompatible interactions of potato leaves with Phytophthora infestans and of
nonhost response to Phytophthora megasperma. Can. J. Bot, 66, 1988: 700-705.
DAVIS, B. J.: Discs electophoresis. II. Method and application to human serum pro-
teins. Ann. N.Y. Acad. Sci., 1964: 121p.

DEWEY, M. - EVANS, D. - COLEMAN, J. - PRISTLEY, R- HULL, R. -
HORSLEY, D. — HAWES, C.: Antibodies in plant science. Acta Bot. Neerl., 40,
1-27, 1991.

HARDHAM, A. R. — SUZAKI, E. — PERKIN, J. L.: Monoclonal antibodies to
isolate-, species-, and genus-specific components on the surface of zoospores and
cysts of the fungus Phytophthora cinnamomi. Can. J. Bot., 64, 1986: 311-321.
JONES, B. L.: Identifying United States malting barley varieties by electrophoresis
of hordeins and esterase enzymes. In: Biochemical identifications of varieties. Ma-
terials of III. Inter. Symp. ISTA, Leningrad, USSR 1987: 195-199.

91



Ochr. Rostl., 31,1995 (2) : 81-92

KEITH, L. W. — JELLISON, J. - AYERS, A. R.: Monoclonal antibodies to glyco-
protein antigen of fungal plant pathogen, Phytophthora megasperma f. sp. glycinea.
Plant Physiol., 85, 1987: 508-515.

LAWRY, H. O. - ROSENBOUGH, N. J. - PARR, A. L.: Protein measurment with
Folin phenol reagent. J. Biol. Chem., 193, 1951: 265-275.

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

MOHAN, S. B.: Evaluation of antisera raised against Phytophthora fragariae for
detecting the red core disease of strawberries by enzyme-linked immunosorbent as-
say (ELISA). Pl. Pathology, 37, 1988: 206-216.

MOHAN, S. B.: Cross reactivity of antiserum raised against Phytophthora fragariae
with other Phytophthora species and its evaluation as a genus- detecting antiserum.
Pl. Pathology, 38, 1989: 152-165.

RIBEIRO, O. K.: A Source Book of the Genus Phytophthora. J. Cramer, Gantner
Verlag, Vaduz 1978: 417p.

RICHTER, J. - GABLER, J.: Nachweis von Phytophthora nicotianae v. Breda de
Haan var. nicotianae in Tomaten mit einem indirekten ELISA. Arch. Phytopathol.
Pflanzenschutz, Berlin, 27, 1991: 193-197.

SYKOROVA, S. - HADACOVA, V.: Methodical notes to the use of esterase isoen-
zymes in characterization of spring barley (Hordeum vulgare) varieties. Sci. Agric.
Bohemoslov., 24, 1992: 15-28.

Received November 28, 1994

Diagnostika Phytophthora sp. pomoci polyklonélnich protilatek
— Priprava a charakteristika antigenu

Byl sledovan vliv 3esti definovanych tekutych médii na rist mycelia houby rodu
Phytophthora (nicotianae var. nicotianae, cinnamomi, cryptogea, cactorum). Rozdi-
ly byly sledovény na véze suSiny mycelia. Antigeny byly izolovany z mycelia jed-
notlivych rodl a v extraktech byl stanoven obsah proteini. Bylo zjiténo, Ze
jednotliva media ovliviiuji nejen riist mycelia, ale také kvalitu a kvantitu proteinii
obsaZenych ve vyextrahovanych antigenech.

Phytophthora nicotianae var. nicotianae; P. cactorum; P. cinnamomi; P. cryptogea;
média; antigen; proteiny; preparace; zmé&na kvality a kvantity

Contact Address:
RNDr. Jifina Kratka, DrSc., Vyzkumny ustav rostlinné vyroby, Dmovska 507,
161 06 Praha 6-Ruzyn&, Ceska republika, tel.: 02/36 08 51, fax: 02/36 52 29
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THE INFLUENCE OF MACROMOLECULAR SUBSTANCES
ON REDUCTION OF VASCULAR WATER CONDUCTANCE
AND PHOTOSYNTHETIC PROCESSES IN LUCERNE

Frantisek PLHAK

Masaryk University, Faculty of Sciences — Department of Plant Physiology
and Anatomy, Brno, Czech Republic

Abstract: Increasing reduction of water conductance caused by dextran macro-
molecules with mol. weight of 75, 500, 2 000 and 5 000—20 000 kDa was evoked
in detached lucerne shoots exposed during 7 h at 560 pmol s'm™ PPFD. Plant
wilting connected with stem and leaf bending occurred after exposure to larger
molecules above 5 000 kDa, while smaller ones caused leaf desiccation without
organ bending. The possible site of vascular plugging by large dextran molecules
were pores in the perforation plates of vessel cells which size was determined up
to 5-10 pm. An increase in water saturation deficit in leaf blades was accompa-
nied by a decrease in chlorophyll content and photosystem 2 activity as well as
by lowering photosynthetic dry matter, total nonstructural saccharides and espe-
cially structural substances increments. The results confirmed that macromolecu-
lar substances produced by pathogens and released into xylem vessels interfere
with water conductance, and can at sufficient concentrations be the main cause
of deleterious processes in plants.

lucerne; vascular wilting; macromolecular substances; xylem vessel plugging;
perforation plates; pore size; water deficit, photosynthetic processes

Water uptake in lucerne plants is very intensive and if it is curtailed a

water deficit arises which leads to remarkable growth depression (P1héak,

1984). A well known cause of water deficit in lucerne is connected with
some pathogens (Verticillium albo-atrum, Corynebacterium insidiosum,

Fusarium oxysporum) which penetrate into the vascular system, with the

symptoms called “vascular wilting “. Characteristic for these diseases are
plant wilting, reduced vigour, leaf yellowing followed by leaf abscission and

plant death (Kiidela, 1970; Peaden, 1984; Andersander et al.,

1991). The water deficit leading to these successive changes is caused by
interference of microorganisms or their metabolites with water movement.
Plugging of xylem vessel lumens and pith chambers by large glycopeptide
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molecules or by gum, suberin, pectin, spores and hyphae produced by patho-
gens were demonstrated (Ries, Strobel, 1972; Alfen, Turner, 1975;
Alfen, Allard-Turner, 1979;Dey, Alfen, 1979;Pennypacker,
Leath, 1986).

The influence of macromolecular polysaccharides produced by Coryne-
bacterium insidiosum on water conductance through lucerne vascular system
was widely studied and demonstrated (Alfen, Turner, 1975; Dey,
Alfen, 1979; Alfen, MacMillan, 1982). Phytotoxic effects of gly-
copeptides on some cell and plant processes were shown by Ries and
Strobel (1972).

The topic of the present paper are the changes in lucerne shoots caused by
a water deficit induced by inhibition of vascular water conductance by
means of inert dextran macromolecules. Changes in that were evaluated in-
clude chlorophyll content, chloroplast activity, total nonstructural saccha-
rides production, structural substances production, and total dry matter
increment. An anatomic study of xylem vessels with to determine the shape
and size of pores in perforation plates is also included.

MATERIAL AND METHODS

Luceme cultivar Pilava was used in our experiments. Plants were grown
in containers (56 x 36 x 8 cm) filled with soil in a growth chamber at
25/18 °C and 50/90% relative humidity during light/dark periods. Average
irradiance reached 560 pmol s-! m-2 PPFD at the top of plants at 30 cm dis-
tance from light panels. Light panels (100 x 150 cm) consist of two sodium
discharge lamps SHC-400W, two mercury discharge lamps RVLX-250W
and eight fluorescent tubes — 60W of daylight.

Shoots, 25-30 cm long, were cut wiht a razor blade at early bud stage. The
cut surface was washed with distilled water and sets of 10 shoots were im-
mediately put in 100 ml polyethylene vessels filled with distilled water or
dextran solutions. Ten replications of each treatment involved together 100
cuttings. After fresh mass determination the shoots were placed for 16 h in
the dark (18 °C and 90-100% relative humidity) to reach water saturation.
Following this dark period the fresh mass was determined again. Sets from
10 control vessels were then dried for dry mass determination. The other sets
were exposured to the above mentioned irradiance for 7 h, and rotated to
avoid irregularities in irradiance. The vessels with plants were weighed
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every hour to determine respiration water loss. After exposure to light, fresh
mass of all sets was determined and the shoots were oven dried at 70 °C.

Four dextrans with molecular weight of 75 kDa D3759, 500 kDa D5251,
2 000 kDa D5376 and 5 000—40 000 kDa D5501 of industrial grades (pur-
chased from SIGMA Chemical Company USA) in the form of water solu-
tions with concentrations of 0.001, 0.005, 0.01, 0.05 and 0.1% (m/v) were
tested. The large difference in molecular size of dextran 5 000 to 40 000 kDa
was diminished passing of its solution through a sieve with 50 pm mesh size.
Fifty three percent of the dextran was thus removed by filtration and the rest
was used and considered as dextran with approximately 5 000 to 20 000 kDa
molecular size. This reduction was taken into account at the preparation of
solutions.

Water saturation deficit (WSD) was determined gravimetrically on basis
of the water content of the tissue. Photosynthetic dry matter increment was
calculated from dry matter percentage differences of plant sets taken before
and after exposure to light (P1hdak, 1981b). Photosynthetic dry matter in-
crement was corrected according to the amount of dextrans taken up by the
shoots with transpiration stream. Total nonstructural saccharides (TNS) con-
tent was estimated colorimetrically after starch hydrolysis in leaves and
stems (P1hak, 1981a, b). Increase in structural substances was determined
from total dry matter and TNS increment difference (P1hak, 1981b).

For the isolation of chloroplasts, 2 g of leaf blades were homogenized in
20 ml of isolation medium (sorbitol 0.4M, HEPES-KOH 0.05M pH 7.5,
NaCl 0.0IM, MgCl, 0.001M, EDTA 0.001M, cystein 0.05%, BSA 0.25%) at
4 °C. The homogenate was centrifuged 10 min. at 250 g, sediment was dis-
carded and chloroplasts were sedimented by a further 10 min. centrifugation
at 2 500 g and resuspended in 1 ml of the same medium. For measuring pho-
tosystem 2 (PS2) activity, 2.9 ml of reaction mixture contained phosphate
buffer 0.05M pH 6.5, sorbitol 0,4M, NaCl 0.01M and potassium ferricyanide
0.01M. Chloroplast suspension of 0,1 ml was added and O, was lowered by
nitrogen bubbling. Oxygen evolution was measured at 1 000 pmol s-'m-2
PPFD at 25 °C by Clark electrode and oxygen monitor (Yellow Spring Ohio
Comp.) Amounts of chlorophyll a and 5 in leaf blades as well as in chloro-
plast suspension were determined in 80% acetone after Amon Sestak,
1971). At least three analyses were made and experimental results were sta-
tistically treated by standard error calculation and differences were evalu-
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ated by #-test method. Electron microscopy was used for observation of per-
foration plates of vessel cells. Transversal lucerne stem cuts were fixed in
3% glutaraldehyde, then dried in stepwise ethanol series and finaly in ace-
tone and liqid CO,. Dried cuts were sprayed by Au in vacuum. Electron mi-
croscop TESLA BS 340 was used for observation and photograhic
documentation at 300 to 6 000 magnification.

RESULTS

75 kDa — Total transpired water during 7h light exposure was highest in
plants placed in distilled water and it decreased in solutions with increasing
dextran concentration. The decrease reached maximally 74% in 0.1% solu-
tions in comparison with the control. After 7 h light the water saturation defi-
cit was 8.0% in the control and increased with maximum dextran
concentration up to 19.5 % (Fig. 1a).

[mg.g™]| WSD la. Transpiration water loss
5000 %] in mg per g f. m. (closed
WSDI 5 circles) and water saturation
deficit in % (open circles)
4000 of detached luceme shoots
415 placed in increasing
3000k concentrations of dextran
o during 7h light exgosure
119 at 560 pmol s m™ PPFD
2000 |-
I s
1000 [
10
0 1 1 1
0 0.01 0.05 0.1 [%)

Dextran (75 kDa) concentration

Dry matter increment reached 180 mg/g (d.m.) in plants placed in distilled
water during light exposure, but with high dextran concentrations it reached
only 17% of the control. The decrease of structural substances increment
was more pronounced at all dextran concentrations than the TNS increment
(Fig. 1b). Error bars for TNS and structural substances increment are omitted
in Figs. 1b, 2b and 3b, where the standard errors were under +2.5% of the
means.
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(mg.g") 1b. Photosynthetic dry matter
200 - increment in mg per g d. m. (solid
line), total nonstructural saccharides
increment (dashed line), and structural
150 - substances increment (dashed and
dotted line) in detached luceme shoots
placed in increasing concentrations
100 |- of dextran during 7h light exposure
50
0 111 1 -?
0 0.1 0.05 0.1 %)
Dextran (75 kDa) concentration

500 kDa — This dextran caused a similar increase in WSD and decrease in
transpiration and photosynthetic processes during 7 h light (Fig. 2a, b).

(mg.g"] |WSD  2a. Transpiration water loss
5000 WsD 4 n mg per g f. m.(closed
120 circles) and water saturation
deficit in % (open circles)
s of detached luceme shoots
15 placed in increasing
30000 concentrations of dextran
during 7h light exposure
10 at 560 pmol s* m™ PPFD
2000 -
45
1 000 <
40
0 | x 1 1
0 0.0! 0.05 0.1 %)

Dextran (500 kDa) concentration

5 00020 000 kDa — When the transpiration medium contained this dex-
tran, water loss was far lover than in control plants, ¢.g. by 79.6%, in the
highest concentration of dextran. In this experiment, WSD reached 3% for
control plants and 22% for plants in the highest dextran concentration. Pho-
tosynthetic DM increment reached 33%, photosynthetic TNS increment 31%
and structural substances increment 15% compared to the control, in the
highest dextran concentration (Fig. 3a, b).
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200 2b. Photosynthetic dry matter
increment in mg per g d. m. (solid
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line), total nonstructural saccharides
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Dextran (500 kDa) concentration

The water saturation deficit in leaf blades was estimated to be 3—4 times
higher than that of the whole everground parts of plants placed in dextran
500 and 2 000 kDa. Dextran with much larger molecule of 2 000 kDa was
here tested insted of dextran 75 kDa, but the results were very similar. This
difference in WSD between leaves and whole shoots was small with solu-
tions of dextran 5 000 to 20 000 kDa (Table I) and showed the site or plant
organ where the dextrans were active in reducing water conductance. Chlo-
rophyll a + b content as well as PS2 activity were not significantly changed
in leaf blades 7h light exposure (data not shown). When light exposure was

[mg.g"] WSD
5 000} 4
420
4000}
115
3000
110 3a. Transpiration water loss
2000} in mg per g f. m. (closed
circles) and water saturation
1° deficit in % (open circles)
1000 - of detached lucerne shoots
Jdo placed in increasing
concentrations of dextran
Troon 0.05 0.1 %) during 7h hgh.tl exgosure
Dextran (5-20 000 k Da) concentration at 560 pmol s™ m™* PPFD
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L. Water saturation deficit in aboveground parts and leaf blades, chlorophyll (a + b) content, chlorophyll a/b ratio and PS2 activity in leaf blades
of lucerne shoots placed in 0.1% dextran solutions with increasing molecular weight after the second (7/17/7 light/dark/light) period of light

exposure at 310 pmol. s m? PPFD. Mean values * s. e. (n = 3). Related to fresh mass of water saturated leaf blades

Molecular WSD [%] Chlorophyll PS2 activity
de:terﬁhtﬂfga] aboveground parts | leaf blades | k‘;‘_’{“(‘z‘;')] albration | [umol Oz h”'mg™! Chi] [mmo:ff); f:)']‘ kg™
Distilled water 9.8+ 0.6" 148+ 0.6" 3.10£0.08" 1.71 £0.013" 4423 033" 192+ 0.15°
500 13.1+£0.7° 537+ 1.7° | 2.89+0.06° 1.68 £0.013 40.5+ 1.20° 12.5+ 0.45°
2000 154+ 1.1° 469+ 23° | 2.79+004° | 1.67+0.014° 42.1+ 130° 16.5 £ 0.60°
500020 000 220+1.8° 268+1.9° | 3.08 £0.08° 1.69 £ 0.010" 43.3+0.30° 17.8+ 0.10°

Means in vertical rows without common letters are significantly different at least at 0.05 level
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3b. Photosynthetic dry matter
increment in mg per g d. m. (solid
line), total nonstructural saccharides
increment (dashed line), and structural
substances increment (dashed and
dotted line) in detached lucerne shoots
placed in increasing concentrations

of dextran during 7h light exposure

(mg.g")
200

150 -

100

0 L 1 1
0 0.01 0.05 0.1 %)
Dextran (5-20 000 k Da)concentration

repeated after 17h darkness, plants placed in dextran solution of 500 and
2 000 kDa showed a significant decrease in chlorophyll content as well as in
PS2 activity. Dextran 5 000—-20 000 kDa did not change the chlorophyll con-
tent even after the second 7h light exposure and PS2 activity was not much
lower. When related to chlorophyll content determined in chloroplasts sus-
pension, the PS2 activity diminished significantly only with dextran
500 kDa (Table I). These changes were connected with higher or lower chlo-
rophyll decrease in leaves of treated plants. Chlorophyll a/b ratio was not
changed by dextran.

DISCUSSION

Inert polysaccharide molecules in the transpiration medium caused an in-
ternal water deficit in detached lucerne shoots. Two types of plant dessica-
tion were observed in our experiments. The first type was caused by dextran
with molecular weight 5 000-20 000 kDa. Vascular plugging with reduction
of water conductance occurred, followed a decrease in turgor and by bending
of stems, petioles and leaf blades (Fig. 4). The possible sites of vascular
plugging are pores in the perforation plates that occur at each end of vessel
member cells, and pores in pith membranes occurring on their lateral walls.
The size of pores in pith membranes are reported to be up to 60 nm (Car-
pita etal., 1979) and can, therefore, be plugged by smaller molecules. We
have estimated the size of pores in perforation plates of vessel member cells
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up to 5-10 pm (Fig. 5). They were very probably plugged by dextran with
5 000-20 000 kDa molecules.

The same type of plant wilting was observed when lucerne shoots were
placed in distilled water without careful washing of cut ends and were then
exposed to light. Microbodies like chloroplasts and calcium oxalate crystals
with a size up to 10-20 pm were detectable in distilled water and could
cause vein plugging. Average vein diameter at the base of a 50 cm high lu-
cerne stem was estimated at 100 pm and was large enough for the entrance
of such microbodies.

The second type of plant desiccation occurred when dextran molecules of
75, 500 and 2 000 kDa were added to the transpiration medium. Without
plant organs bending, there was leaf desiccation connected with leaf meso-
phyll cell shriveling and leaf area reduction (Fig 4). The form of leaf desic-
cation in our results supports the opinions of other authors that such
molecules interfere with normal water transport from leaf veins to the meso-
phyll cells and to their evaporative surface at primary cell walls (Carpita
etal., 1979; Alfen, MacMillan, 1982). This type of wilting showed more

4. Two types of plant
desiccation of lucerne
shoots caused by
dextrans present in
transpiration medium.
Left — control plants
placed in distilled
water, middle — plants
placed in 0.1%
dextran solution of

5 000 to 20 000 kDa,
right — plants placed
in 0.1% dextran
solution of 500 kDa.
Plants were
photographed after 7h

intensive effects on chlorophyll degradation, PS2 activity decrease and on
photosynthetic processes (Table I, Figs. 1-3).

Reduced PS2 activity during water stress in bean leaves was found by Po -
spidilova etal. (1976) andby Gamon and Pearcy (1990) in Vitis cali-
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5. Vascular band with veins (a), veins in detail (b), and two examples of perforation plates (c, d) occurring at each end of vessel cells with different
perforations (pore size up to 5-10 um). Stem cuts were made in upper part of 30 cm high luceme shoot
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Jornica. A decrease of chlorophyll a and b content in lucerne leaves after
eight days of severe water stress was observed by Antolin and Sdn-
chez-Diaz (1993), and in thylacoid membranes of sunflower plants by
Sherri et al. (1993). The chlorophyll a/b ratio was not changed which
agree also with our experiments. The main results of water stress seems to be
a nonreversible reduction in RuBP carboxylase activity (Antolin,
Sdnchez-Diaz, 1993) and in thylacoid membranes (Sherri etal., 1993).
These authors did not observe an electron chain damage due to superoxid
formation. These changes were graduated by outlasting water stress.

WSD has a direct well known effect on stomatal closure, followed by de-
creasing CO, uptake and photosynthetic carboxylation. This was confirmed
in our experiments by the decrease in photosynthetic TNS formation, and
especially by the rate of transformation into plasmatic and skeleton sub-
stances which can be used for growth processes especially in the case of
whole shoots technique (P1hdk, 1981a, b). Of all physiological reactions,
cell expansion as a turgor dependent process is mentioned as being most sen-
sitive to water deficit (Hsiao, Acevedo, 1974). Cell expansion is the
fundament of growth processes.

Both types of desiccation demonstrated in our model experiments can oc-
cur in lucerne plants in the field. Plant wilting, vigour loss, leaf yellowing,
plant stunting, leaf abscission leading to plant death are mentioned as symp-
toms of “vascular wilting“ (Peaden, 1984; Undersander et al., 1991;
Martin et al., 1993). Spore formation, macromolecular polysacharide pro-
duction and also cell microbodies released from plant cells related to activi-
ties of pathogens can participate in the reduction of vascular water
conductance and cell water status. Factors that increase the water deficit,
such as drought and solar irradiance can therefore make “vascular wilting™
symptoms more severe. Vein plugging and reduction of water conductance is
perhaps also involved in some other plant diseases.
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Utinek makromolekuldrnich substanci na redukci vedeni vody
a na fotosyntetické procesy vojtésky

Ptijem vody vojt&Skou je velmi vysoky a v pfipad& jeho limitace se vytvati vodni
deficit, ktery vede k vyznamné riistové depresi (P1héak, 1984). Znadmou pfi¢inou
vzniku vodniho deficitu je u vojt&sky tzv. cévni vadnuti. Je podminéno proniknutim
n&kterych patogent (Verticillium albo-atrum, Corynebacterium insidiosum, Fusari-
um oxysporum) do cévnich svazkil. Charakteristickymi symptomy jsou vadnuti rost-
lin, sniZen4 Zivotnost, Zloutnuti listd s jejich néslednym opadem a odumfeni rostlin
(Kudela, 1970, Peaden, 1984; Undersander et al., 1991). Ucpani xylémo-
vych cév makromolekulami glykopeptidii ¢i mikrot&lisky gumové, suberinové a pek-
tinové povahy, dale sporami a hyfami produkovanymi patogeny je uvaZovano
a prokazovano ¢etnymi autory (Ries, Strobel, 1972; Alfen, Turner, 1975;
Alfen, Allard-Turner, 1979; Dey, Alfen, 1979, Penypacker, Leath,
1986). Vedle mechanického uéinku byl uvedenymi autory rovnéz studovan fytoto-
xicky u¢inek glykopeptidii produkovanych zejména patogenni bakterii Corynebacte-
rium insidiosum. Cilem nasi prace bylo stanoveni intenzity ovlivnéni fyziologickych
procesii rostlin vojtésky pouze pfi mechanické redukci cévniho vedeni vody. K mo-
delovému navozeni sniZeného vedeni vody bylo pouZito inertnich makromolekul
dextranii o nizné molekulové hmotnosti. Bylo studovano ovlivnéni fotosyntetického
aparatu a fotosyntetickych procesii vojtésky. RovnéZ byly podrobeny anatomické
studii cévni svazky s cilem zobrazeni perforace prepaZek xylémovych cévnich bun&k
jako moZnych mist ucpéni cév.

Rostliny vojtésky odriidy Palava byly péstovany v nddobéch se zeminou v riistové
komofe a k testovani byly pouZity ve fazi dlouZivého ristu. Vzorky odfiznutych
rostlin byly umistény do roztoki se stoupajici koncentraci dextranl a exponovany
7 h pod svételnymi panely s intenzitou radiace 560 pmol m?sec™ toku fotont. Behem
expozice byla sledovéna transpirace, vodni sytostni deficit (VSD) a fotosynteticky
pfiriistek susiny, celkovych nestrukturdlnich sacharidi (TNS) a strukturdlnich latek
(Plhak, 1981a, b), jakoZ i zmé&ny obsahu chlorofylu a fotosystému 2 (PS2).
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Vzriistajici redukce vedeni vody podminéné makromolekulami dextranil s mole-
kulovou hmotnosti 75, 500, 2 000 a 5 000—20 000 kDa se projevila vzriistem vodniho
sytostniho deficitu béhem svételné expozice. Vodni sytostni deficit byl doprovéazen
vadnutim rostlin projevujicim se ohyby lodyh a listii vyvolanymi dextrany s mole-
kulovou hmotnosti nad 5 000 KDa a vysychéanim listii bez ohybu rostlinych organi,
vyvolanym dextrany s mensi molekulovou hmotnosti (obr. 4). Pravdépodobnym mis-
tem ucpani cév vétsimi molekulami dextrant byly péry perforatnich ptepazek xylé-
movych cévnich buné&k, jejichZ velikost byla stanovena elektronovou mikroskopii
5-10 pum (obr. 5). Men3i molekuly dextranii podmitiovaly vysychani listl projevu-
jici se smrskdvanim mezofylovych bunék, coZ souviselo pravdépodobné s omezova-
nim transportu vody z listovych cév do mezofylovych bun&€k ucpanim poéri
v primami bun&éné sténé (Carpita et al., 1979; Alfen, MacMillan, 1982).
Tento typ vysychani listi vykazoval zhoubn&;jsi i¢inky na fotosynteticky aparat a na
fotosyntetické procesy. Vzristajici VSD byl doprovazen snizovanim obsahu chloro-
fylu, aktivity PS2, fotosyntetického pfiriistku susiny, celkovych nestrukturdlnich sa-
charidl a zejména pfirtstku strukturdlnich latek. Vysledky potvrdily, Ze
makromolekulami substance produkované patogeny a uvoliiované do cév sniZuji ve-
deni vody a mohou byt pti dostate¢né koncentraci hlavni pfi¢inou zhoubnych proce-
st v rostlinach. Oba typy redukce toku vody se mohou uplatiiovat také pfi jinych
rostlinnych nemocech a patologickych ptihodach.

vojt&ska; cévni vadnuti; makromolekulamni substance; ucpani xylémovych cév; veli-
kost péril; redukce vody; fotosyntetické procesy
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Doc. RNDr. Frantisek Plhak, CSc., Pfirodovédecka fakulta
Masarykovy univerzity, Kotlaiska 2, 611 37 Bmo, Ceska republika,
tel.: 05/411 295 57, fax: 05/412 166 23
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THE ASSESSMENT OF INJURY
TO WINTER WHEAT CAUSED BY CEREAL LEAF BEETLES,
Oulema spp. (Chrysomelidae, Coleoptera)

Frantisek KOCOUREK, Josef SEDIVY

Research Institute of Plant Production, Prague, Czech Republic

Abstract: A scale (standard measure) to assess under field conditions the degree
of injury to winter wheat plant, by larvae of Oulema melanopus and by O. gal-
laeciana was devised. The quantification of injury makes it possible to test inter-
varietal differences in winter wheat susceptibility to cereal leaf beetles under
field conditions, to forecast yield losses, and to make the assessment of insecti-
cide efficacy more accurate. The relationship between the degree of flag leaf
injury caused by cereal leaf beetles and yield decrease was studied in three-year
field trials, using five varieties. With the same degree of plant injury, differences
in yield reduction were recorded both between varieties and between growing
seasons. When the flag leaf area was reduced by 17%, grain yield decreased
within a range from 1 to 19% and thousand kemnel weight decreased within a
range from 1 to 10% when compared with the uninjured control. Late varieties
showed a higher capability for compensation than early varieties in years with
normal weather. In two out of the three experimental years, this tolerance com-
ponent proved to be more significant than a higher susceptibility of the plants to
injury by Qulema spp. larvae during an early phase of plant ontogenesis. Varietal
differences in tolerance were no correlated with the degree of infestation of a
particular variety by larvae in a particular growing season. Owing to differences
in tolerance of varieties, the yield reduction between the experimental varieties
differed two- to three-fold. Experiments to compare the efficacy of various in-
secticides against Qulema spp. showed high efficacy of pyrethroids when com-
pared with organophosphates. The assessment of insecticide efficacy based on
the rate of larval mortality was less reliable than that based on determination of
leaf injury extent, and on yield increase following insecticide treatment.

varieties; standard measure; injury; compensation; insecticides

In the Czech Republic, two species of cereal leaf beetles cause injury to
winter wheat: Oulema melanopus L. and Oulema gallaeciana (Heyden). For
the last ten years, O. melanopus has prevailed in cereal crops, especially in
warm regions. Economic injury to cereal crops is inflicted by larvae which
show only minute morphological differences between the two species. For
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this reason, information about cereal leaf beetle injury usually concerns a
mixture of the two species. The two cereal leef beetle species are oligo-
phagous and live only on plants of the Poaceae, including any cereal crop.
But the highest losses are usually recorded on winter wheat and spring bar-
ley. After harvest of the cereal crop, the beetles live on wild grasses.

Some 30 years ago, the highest losses caused by cereal leaf beetles were
recorded in regions with extensive cereal crop cultivation in the Balkan re-
gion and in Eastern Europe (Balachowski, 1963). On the territory of the
former USSR (Guslic, Zubkov, 1980), losses in winter wheat was be-
low 9 to 13% of the total yield, with an average at 6%. Miczulski (1987)
estimated the loss in yield in winter wheat in Poland at 11% and only 0,5%
in spring crops. The level of damage caused by cereal leaf beetles in the
Czech Republic varies according to both particular locality and weather con-
ditions. However, they show an increasing trend. On average 4 000 hectares
of cereal crops were annually treated with pesticides against cereal leaf bee-
tles in the Czech Republic in 1986—1989, but as much as 23 767 hectares in
1992 (according to information supplied by the Plant Protection Adminis-
tration of the Central Control and Testing Institute for Agriculture).

Damage and yield losses caused by the cereal leaf beetle can be assessed
either by the number of Oulema adults, eggs, or larvae (Buhl, Schiitte,
1971; Heyer, Wetzel, 1990; Chambon, Laere, 1983), by leaf dam-
age (Kaniuczak, 1994), or by a combination of the two characteristics
(Wetzel et al., 1980). It is necessary to quantify the correlation between
the density of the cereal leaf beetle population and the degree of injury to a
cereal crop, or between the degree of injury to a cereal crop and the level of
yield losses. In the initial phase, it is necessary to quantify injury intensity,
that is to devise an assessment scale (standard measure) enabling a fast de-
termination of the extent of lossing leaf area caused by larval feeding.

Only organophosphate insecticides had been used in chemical protection
of cereal crops against cereal leaf beetles in the Czech Republic until 1990,
but their significance in practical crop protection has gradually decreased.
For this reason pyrethroids, with which no experience with respect to cereal
leaf beetle control had been available until then, were also included in our
experiments.

The aim of the paper was: (1) to devise a scale for fast assessment of in-
jury to winter wheat plants caused by cereal leaf beetle larvae under field
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conditions; (2) using selected winter wheat varieties, to quantify the relation-
ship between plant injury and yield reduction, and (3) use the method of
plant injury assessment to test insecticide efficacy in cereal leaf beetle con-
trol in cereal crops.

MATERIAL AND METHODS

The Scale to Assess the Extent of Plant Injury

In 1989, 500 leaves with varying degrees of injury to leaf area caused by
cereal leaf beetle larvae were collected in a stand of winter wheat cv. Viginta
with a natural cereal leaf beetle population. The collected leaves were di-
vided into five classes according to injury extent. Leaf injury typical of each
class of this scale is illustrated in Fig. 1. A sample consisting of 35 leaves
representing an average leaf injury degree within each particular class was
selected among the leaves of each class. Both the remaining and the missing
(using restituted leaf blade drawings) leaf areas were determined by means
of a planimeter. The relation between the injury degree (D) and the injury
intensity (P), expressed in terms percentage of leaf area reduction , was de-
termined by regression analysis:

In P =0.0046 + 0.7899 x D (r=0.997)

The five class scale to estimate leaf damage (Fig. 1) was used to check the
mean degree of crop injury caused by cereal leaf beetle larve. The scale to
evalute of winter wheat leaf injury caused by the larvae is presented in Table I.

The assessment of the intensity of winter wheat crop injury was done by
sampling. One sample consisted of 100 leaves (usually flag leaves) collected
on 100 tillers (20 consecutive tillers in a row, in five replicates 10 m from
each other). The distance between the sampling sites was shorter in small-
plot experiments. The mean value of the intensity of wheat crop injury was
computed by the formula:

2, ()

N

where: n — plant number within a particular degree
v — percentage of leaf area reduction according to Table I
N —the total number of plants included in the assessment

P=
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A A / 4 1. The scale for evaluation of
i / ! ,’ winter wheat leaf injury
i i ¥ / ' caused by cereal leaf beetle
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The intensity of wheat crop injury was determined in all experiments de-
scribed below.

The Effect of Plant Injury on Yield

The effect of plant injury on yield was studied in small-plot experiments
conducted in Praha-Ruzyné with winter wheat cvs. Regina, Sparta, Viginta,
Zdar, in 1989 to 1991, and Hana in 1991. Each of the varieties was sown in
a separate plot with an area of 40 x 4 m. The forecrop was winter rape in
1989, and winter wheat in 1990 and 1991. Experimental plots were fertilized
with 55 kg of N, 60 kg of P, and 62.5 kg of K per hectare every year. Crop
infestation with cereal leaf beetles was natural.
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I. The scale of winter wheat leaf injury caused by cereal leaf beetle larvae

. Damaged areas [%] Damaged areas [cm2]
Injury degree
mean range mean range

1 2.2 0.1-3.5 0.4 0.1-0.9
2 4.9 3.6-7.7 1.4 1.0-2.3
3 10.7 7.8-17.0 3.1 2.4-4.6
4 23.7 17.1-37.4 6.0 4.7-8.4
5 51.4 37.5-100 10.8 8.8

Within each winter wheat variety, 100 tillers with undamaged flag leaf
(the control) and 100 tillers with the flag leaf injured at degree 4.5 (i.e. on .
average a 17% loss of leaf area) were selected and labelled. After harvest,
the following characters were recorded for each ear: total grain weight (g),
and the weight of 1 000 grains. The data for 80 ears, we used, while the
highest ten and lowest ten values were exluded from the calculation. The
statistical significance of differences was evaluated by means of the analysis
of varience, while the Bartlet test was used to assess group homogenity.

Insecticide Efficacy

Biological efficacy of insecticides was assessed in three small-plot experi-
ments. The 1989 experiment was conducted on the Velké Pfilepy co-opera-
tive farm, in a stand of winter wheat cv. Regina. Plot size equalled 0.01 ha in
each replicate. The experiment consisted of five experimental variants and
two control plots situated on both the left and right side of experimental plots
treated with insecticides. The treatments were applied on May 31; insecti-
cide biological efficacy was evaluated on June 5. The following doses and
insecticide preparations were applied (1/ha): fenitrothion (Metation E 50)
— 2, lambda-cyhalotrin (Karate 5 EC) — 0.125, pyrimifos-methyl
(Pirithion — VUCHT) — 1, supermethrin (VUCHT 424, later registered as
Nerametrin 15 EK) — 0.1, and supermethrin — 0.125. The applications were
carried out using a Pilmet sprayer with a water dose of 400 litres per hectare.

In 1990, two experiments including the same insecticide preparations and
insecticide doses as expressed per hectare were conducted in Praha-Ruzyné.
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One of the two experiments was conducted in a winter wheat cv. Sparta,
while the other was conducted in spring barley cv. Rubin. The insecticides
were applied in both experiments on May 28, and their biological efficacy
evaluated on May 31. Plot size, spraying device and water dose were the
same as in the 1989 experiment. Biological efficacy of the insecticide within
each experimental variant was evaluated according to the numbers of eggs
and larvae, respectively, present on 100 tillers (20 consecutive tillers in a
row, with five replicates). On control plots, eggs and larvae were also
counted immediately before insecticide application. The assessment of in-
jury intensity was carried out according to the scale and method described
above, after the larvae had finished their feeding (at the time of milk ripe-
ness) on winter wheat flag leaves, and, in the case of spring barley, also on
the second leaf from above.

At harvest time, seven partial samples were collected within each variant,
each of them consisting of 20 ears detached from consecutive tillers in a row
(140 ears in total). The partial samples were collected in regular and even
patterns on the entire area of each experimental plot. Grain number per ear
and the weight of 1 000 grains were determined in each sample. Mean values
of the parameters and percentages of either an increase or a decrease, when
compared with the control, were calculated for each variant. Statistical signifi-
cance of differences was evaluated by means of the analysis of variance.

RESULTS

The Effect of Leaf Injury on Yield

The scale designed for to assess the intensity of injury to winter wheat
plants caused by cereal leaf beetle larvae can be used to forecast yield losses,
to determine economic injury thresholds, and to improve methods to evalu-
ated insecticide efficacy.

The results of experiments on the effect of plant injury by cereal leaf bee-
tle larvae on yield are presented in Table II. A decrease by 5% in ear weight,
and a 2% decrease in the weight of one thousand grains are considered to be
the limits of accuracy of the method employed.

When the flag leaf area was reduced by 17%, grain yield decreased within
a range from 5 to 19%. The weight of one thousand grains differed, when
compared with the control, within a range from 1 to 10%, in dependence on
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variety and growing season. The variety Zdar was the least affected variety
in the three growing seasons. A high degree of injury was recorded with
Viginta. The varieties Sparta and Hana showed variable degree of injury in
particular growing seasons below-average in 1989 and 1990, while above-
-average in 1991 (Table II).

II. The weight of grains per ear as collected from either injured or uninjured winter wheat
tillers (the reduction of flag leaf area caused by cereal leaf beetle larvae was 17%)

Ear weight [g] Decrease of
Year Variety tht Barlle-t_test the control
injured control = B= [%]
Sparta 1.49 1.63 0.078" 0.336 8.6
1980 | Viginta 1.75 1.92 0.003"** 0.324 8.9
Regina 1.47 1.55 0.105 0.324 5.2
Zdar 1.79 1.90 0.053" 0.029 58
Sparta 1.73 2.01 0.001*** 0.009 13.9
Viginta 1.78 1.88 0.039"* 0.307 5.3
1990 | Regina 1.89 2.03 0.009*** | 0.123 69
Zdar 1.93 2.08 0.016"* 0.210 72
Hana 1.85 2.14 0.001"** 0.979 13.6
Sparta 1.51 1.60 0.110 0.860 5.6
Viginta 1.41 1.60 0.005"** 0.436 11.8
1991 | Regina 1.12 1.39 0.001*** | 0.001 19.4
Zdar 1.51 1.83 0.001*** 0.833 17.5
Hana 1.77 1.86 0.232 0.665 4.8

*0.1<P>0.05 *t0.05<P> 001, P<0.01

The variety Regina showed the lowest yield decrease (in average 5.5%) in
1989 and 1990, and thus proved to have a high yield-compensating ability.
Medium yield-compensating ability was shown by the cultivars Zdar and
Viginta (on average 7% yield decrease). The greatest yield decreases were
recorded with the varieties Sparta and Hana (on average by 10%). Late va-
ricties (Viginta, Regina) showed greater capability to compensate for inju-
ries than early varieties in the years with normal temperature patterns. The
situation was reversed in 1991. Early varieties (Hana, Sparta) showed
smaller yield reductions than late varieties.
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Delay in the development of cereal leaf beetles occurred in 1991 due to
cold weather in May and June. The peak of larval feeding was recorded as
late as in the phenophases which immedietaly preceded milk maturity in
1991. Both injury and cereal leaf beetle development were atypical; thus the
results obtained in this year cannot be generalized.

Taking into account the results obtained in 1989 and 1990, the relation
between injury intensity (P — percentage of flag leaf area reduction] and
damage level (Q — yield reduction percentage when compared with unin-
jured plants) can be described as follows:

0r=032xP; QM =041xP; Qg=0.58xP

where the indices stand for variety groups, i.e.
T - tolerant

MS- medium susceptible
S - susceptible

Insecticide Efficacy

The results obtained in insecticide application experiments are presented
in Table III. The highest biological efficacy rates were recorded with pyre-
throids (95.2 to 100% larval mortality rates). Somewhat lower efficacy rates
were recorded with pyrimifos-methyl (90.4 to 97.8% larval mortality), and
the lowest with fenitrothion (75.5. to 93.6%).

Markedly different and variable results were obtained when insecticide
efficacy was assessed according to reduction of plant injury. Whereas bio-
logical efficacy of both pyrethroids and pyrimifos-methyl fluctuated within
a wide range from 48.5 to 75.5%, that of fenitrothion was within an even
wider reange, i.e. from 22.5. to 63.5%.

Yield characters showed a positive reaction following insecticide treat-
ments. When the average injury of flag leaves was within a range from 10 to
17%, yield increased owing to effective insecticide applications by 8 to
15%. In 1990, wheat yield increased by up to 32% following the treatment of
plants with an average flag leaf injury of 14%. In this case, however, the
high yield increase was also the result of the effect of the insecticides on
cereal aphids, particularly Metopholophium dirhodum, which were present
in large numbers. The assessment of insecticide efficacy according to larval
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III. The weight of one thousand grains (WTG) collected from either injured or uninjured winter
wheat tillers

Year | Variety T Flest | Balettost ||t o
injured control = B= (%]
Sparta 35.7 37.5 0.006"*" |  0.736 4.9
1ogo | Viginta 35.1 39.0 0.001""* | 0.198 10.1
Regina 40.7 41.8 0.094" 0.489 26
Zdar 38.7 40.8 0.030"* 0.005 7.5
Sparta 46.7 48.7 0.001"** 0.315 42
Viginta 48.8 49.3 0.146 0.001 1.0
1990 | Regina 432 44.1 0.041** 0.030 2.2
Zdar 49.7 50.5 0.127 0.089 1.7
Hana 47.7 49.4 0.000"** 0.001 3.4
Sparta 427 448 0.002"** 0.895 4.7
Viginta 42.1 43.8 0.003"** 0.068 3.9
1991 | Regina 40.2 40.7 0.557 10.028 12
Zdar 41.1 437 | 0001"** | 0874 5.9
Hana 47.0 48.0 0.088" 0.293 2.1

+4 4

*0.1<P> 0.05"10.05 <P> 0.01; P < 0.01

mortality rates, was less reliable than the assessment based on reduction of
leaf injury.

DISCUSSION

A high proportion of cereal crops in rotations of field crops, and the intro-
duction of new varieties has resulted in increased injuries to cereal crops by
cereal leaf beetles in many regions of Europe. In Western Europe, this dam-
age has increased since the 1970’s (Wetzel et al., 1980), in Poland since
the early 1980°s (Kaniuczak, 1994), and in the Czech Republic since the
late 1980’s. The O. melanopus cereal leaf beetle, after its introductions to
North America from Europe, also caused damage in the U.S.A. and Canada
(Webster, Smith, 1983; Sarazin, 1987). Repeated damage by cereal
leaf beetles induced increased interest in the study of the harmfulness of the
pests and in their control.
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The evalution of the harmfulness of cereal leaf beetles and of the eco-
nomic injury to cereal crops caused by them must be objectivized. The stan-
dards shown in Fig. 1. enable a fast determination of the magnitude of the
.injury to wheat leaves caused by cereal leaf beetles larvae in field condi-
tions. The logarithmic scale corresponds to visual distinguishing capability.
The ranges of the proposed standard classes correspond to practical crop
protection needs, as well as to field resistance testing of cereal varieties. The
standard scale developed by Kaniuczak (1994) for the same purpose has
different class ranges and does not allow a sufficiently distinguishing rate at
low levels of leaf injury. The assessment of the intensity of leaf injury is
important for estimates of economic damage. The assessment of crop injury
according to this character is more accurate than that according to the num-
ber of infested tillers (plants). The degree of leaf injury is also beetles suited
for testing the resistance of winter wheat to cereal leaf beetles, when com-
pared with egg and larvae numbers (Michajlova, 1982).

The population density of cereal leaf beetles (Qulema spp.) can also be
retrospectively inferred from the intensity of crop injury, and economic in-
jury threshold -can be determined in this way as well. One O. gallaeciana
larva can consume 2.8 to 4.0 cm?2 of leaf tissue (Hennecke, 1987), one
O. melanopus larva 2.5 cm? of leaf tissue according to Wetzel et al.
(1980), while 2.5 to 3.5 cm? according to Heyer (1977). According to our
results, a 2.5 to 3.5 cm? loss of winter wheat flag leaf area corresponds to an
8 to 14% decrease in its area. Yield losses can be estimated according to the
reduction of flag leaf area. In our experiments, we supposed the existence of
a linear relationship at least within the injury range from 0 to 17% in terms
of leaf area decrease. A similar linear relationship was obtained by Bigler
(1985) in his studies of injuries to spring wheat by cereal leaf beetles. By
contrast, Wetzel et al. (1980) reported a logarithmic relationship. They
based their calculations on the fact that loss increases are slow at high degree
of injury. Guslic and Zubkov (1980) found a quadratic relationship at
which mild yield increases occurred at low degrees of injury.

Differences were also reported with respect to critical leaf injury values
corresponding to economic injury thresholds. According to our results, a
10% loss of flag leaf area results in a average yield decrease of 3.2 to 5.8%
in winter wheat with a maximum to 11%, in dependence on variety or grow-
ing season. Kaniuczak (1994) also reported that a 10% loss of flag leaf
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area constituted the economic injury threshold. In his experiments, the yield
decreases at this value were an average within a range from 12 to 15%, with
a maximum of 19%, depending on variety or growing season. Data reported
by Wetzel etal. (1980) showed that a 10% loss of flag leaf area resulted in
a yield reduction by approximetaly 7.5%. These authors also reported that
the response of wheat crops was strongly dependent on the phenophases in
which the injury was inflicted. The lower the phenophase at the time of plant
injury, the higher the yield losses (up to 30% at 10% flag leaf injury in phase
8 according to Feekes). According to this finding, late varieties would be
injured in earlier phenophases and show higher yield decreases than early
varieties with the same injury degree. This hypothesis could explain the re-
sults we obtained in the 1991 experiment. But our results obtained in 1989
and 1990 show that late varieties have a higher capability to compensate for
losses caused by cereal leaf beetle larvae on flag leaves. We assume that the
capability for compensation in late varieties is associated with a longer pe-
riod from flowering to ripening. The longer period may have an effect on
energy allocation into grains.

Tolerance as a significant component of resistance is variety-variable in
the relationship between winter wheat and cereal leaf beetles. At least two
separate factors are ivolved:

1. the coincidence of the presence of the pest with a susceptible phenophase
of the plant (plant tolerance is in positive correlation with the earliness of
the variety);

2. the capability of the variety to compensate for leaf area losses (plant tole-
rance is in positive correlation with the lateness of the variety).

In conditions of Central Bohemia, the latter factor manifested itself to a
greater extent in years with a normal temperature course. We assume that the
capability of a variety to compensate for leaf injury is a dominant factor.

The quantification of plant injury caused by cereal leaf beetle larvae
makes it possible to test differences in the susceptibility of various varieties
under field conditions, as well as differences between genotypes in breeding
projects aimed at increasing plant resistance. Significant differences in toler-
ance to injury by cereal leaf beetle larvae were recorded between the varie-
ties. Tolerance is a significant factor in the assessment of resistance to cereal
leaf beetles in winter wheat.
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High efficacy of pyrethroid preparations, when compared with organo-
phosphate pesticides, was proved in experiments in which insecticides were
applied to winter wheat to control cereal leaf beetles, especially when effi-
cacy assessment was based on the degree of crop injury and on yield in-
crease. The causes of lower efficacy of organophosphate insecticides may lie
in their shorter residual toxicity. After chemical control, the yield increase
were higher than would be expected from the estimates based on the degree
of crop injury. ‘
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Hodnoceni poSkozeni p3enice ozimé kohoutky,
Oulema spp. (Chrysomelidae, Coleoptera)

Byla vypracovéna stupnice (etalon) pro hodnoceni stupné& po$kozeni p3enice lar-
vami kohoutka ¢emého (Oulema melanopus) a kohoutka modrého (Qulema lichenis)
v polnich podminkach. Kvantifikace poSkozeni pSenice kohoutky (Oulema spp.)
umoziiuje testovat meziodridové rozdily v nachylnosti odriid v polnich podminkach,
piedpovidat ztraty na vynosech a zpfesnit metody hodnoceni u¢innosti insekticidi.
V tfiletych polnich pokusech byla na p&ti odriidach zjistovéana zévislost mezi stup-
ném poskozeni praporcového listu larvami kohoutki a sniZenim vynosu.

Pfi stejném stupni poskozeni rostlin byly zjistény rozdily ve sniZeni vynosu mezi
odriidami i roéniky. Pfi 17% sniZeni listové plochy praporcového listu se vynos sniZil
vrozmezi od 1 do 19 % a hmotnost tisice zm poklesla v rozmezi od 1 do 10 % proti
neposkozené kontrole. V letech s normalnim priitbéhem pocasi vykazovaly pozdni
odriidy vé&tsi schopnost kompenzace neZ odriidy rané. Ve dvou sledovanych letech
se tato sloZka tolerance uplatnila vyznamnéji neZ zvy3ena citlivost pSenice k posko-
zeni pfi Ziru larev v ¢asné fazi ontogeneze rostliny. Odriidové rozdily v toleranci
nebyly v korelaci se stupném napadeni odriiddy kohoutky v daném roce. Vlivem to-
lerance byly rozdily ve stupni sniZeni vynosu mezi odridami dvou- aZ tfindsobné.

V pokusech s o3etfenim p3enice insekticidy proti kohoutkiim byla prokazéna vy-
sok4 u¢innost pyretroidi proti organofosfatovym piipravkiim. Hodnoceni u€innosti
insekticidl na kohoutky podle mortality larev bylo méné spolehlivé nez hodnoceni
podle stupné poskozeni listu a podle zvy3eni vynosu po oSetfeni.

odridy; etalon; poskozeni, tolerance; insekticidy
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SKODLIVOST STEBLOLAMU (Pseudocercosporella herpotrichoides)
NA PSENICI OZIME

Harmfulness of Eyespot (Pseudocercosporella herpotrichoides)
in Winter Wheat

Ivana POLISENSKA, Marie VANOVA, Jaroslav BENADA

Agricultural Research Institute, Kromé¥iZ, Czech Republic

Abstract: In three successive years, the effects of different fungicides on infec-
tion and grain yield in the susceptible winter wheat variety Branka, and differen-
ces in varietal resistance and their responses to fungicide application were
studied. Among the varieties investigated, Simona, Siria, Torysa and Sida, and
the line KM 1162 (included in the Official Variety Trials in 1994) showed rela-
tively stable and good resistance. The yield increase due to the application of
fungicides was not always explicit. It reached a considerable level in 1994 when
these was a general and heavy infection of the stand after rich rainfalls in May.
In 1993, and particularly in 1992 with lower infection, the application of fungi-
cides decreased the degree of infection, but the yield increase was not significant.
Testing the resistance of various winter wheat varieties to eyespot under field
conditions, as well as trials of fungicidal efficacy against this pathogen have to
be repeated for several years.

winter wheat; eyespot; varietal resistance; chemical control

Abstrakt: Ve tfech po sob& nasledujicich letech byl sledovan vliv aplikace riz-
nych fungicidi na napadeni a vynos ozimé p3enice na nichylné odridé Branka
a dale rozdily v odriidové odolnosti ozimé p3enice a jejich reakce na aplikaci
fungicidi. Z testovanych odriid mély pomé&mé stabilni dobrou odolnost Simona,
Siria, Torysa a Sida a novoslechténi KM 1162, zafazené do zkousek v roce 1994.
Vynosovy efekt pouziti fungicidi nebyl vZdy jednozna¢ny; uplatnil se vyrazn&
v roce 1994, pfi celkov& silném napadeni porostu, ke kterému do$lo po vydat-
nych sraZkach v kvétnu. V roce 1993 a zvlasté v roce 1992 pfi niz8im napadeni
sniZilo sice pouzZiti fungicidi stupefi napadeni, vynos se v3ak pritkkazn& nezvysil.
Testovani odolnosti riznych odriid ozimé p3enice ke stéblolamu v polnich pod-
minkach je nutné opakovat po n&kolik let, stejn& jako pokusy na sledovani iin-
nosti fungicidi proti tomuto patogenu.

p3enice ozima4; stéblolam; odriidova citlivost; chemicka ochrana
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Houba P. herpotrichoides (Fron) Deighton patii spolu s druhy hub rodu
Fusarium mezi nejduleZitéjsi patogeny pat stébel, kam dale fadime napf. Ga-
eumannomyces graminis a Rhizoctonia solani. Ty jsou v naSich podminkach
rovnéZ oblas identifikovany, ale vyskytuji se fid¢eji. Vysoka Skodlivost
P. herpotrichoides zistava i pfes pokles intenzity hnojeni a zavadéni novych
odrid a je tedy Zadouci efektivni ochrana.

Nejcastéji pouzivanymi fungicidy k potladeni stéblolamu jsou benomyl,
carbendazim, prochloraz, flusilazol a smé&sné fungicidy. Jak v zahrani¢i
(Kingetal, 1985;Cavelier etal., 1985), takiunis (Benada, Vano-
vé, 1988) byla zjisténa jeho rezistence vii¢i benomylu. Nebezpeli rezisten-
ce hrozi i u pomé&me novych ltek, jako je prochloraz (Birchmore et al,,
1986; Cavelier etal., 1992).

Cilem nasi prace bylo zji$téni u¢innosti pfipravki s riznymi u¢innymi lat-
kami pouzivanymi proti P. herpotrichoides a reakce riznych odrid ozimé
pSenice na napadeni timto patogenem.

MATERIAL A METODA

Polni pokusy byly zaloZeny v KroméfiZi ve tiech po sob& nasledujicich
letech 1992, 1993 a 1994. MnozZstvi sraZek na pokusném misté ve sledova-
ném obdobi je uvedeno na obr. 1. Roky 1992 a 1993 byly celkové teplejsi
a sussi, rok 1994 byl teplejsi a vlhéi, pficemz v mésicich duben a kvéten
byly sraZky siln€¢ nadnormalni (obr. 1). Pidnim typem je zde degradovana

1207 (mm) i 1. Srazky ve sledovaném
B obdobi a jejich srovnani
1001 1962 s dlouhodobym primé&-
[ 1933 : rem — Rainfalls in the
80 1994 : period investigated and
- their comparison to
604 : a long-term mean
40

FRATEALES

Gnor  bfezen duben kvdten
February March  April May June July
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&ernozem. Velikost parcelek byla 10 m?, zplisob uspot4d4ni &tyt opakovani
byl volen s ohledem na statistickou metodu zpracovéni vysledki. Pokus na
i¢innost fungicidu byl zpracovan analyzou variance, pokus na ov&feni odrii-
dové citlivosti f-testem pro nezavislé promé&nné. Napadeni stéblolamem bylo
hodnoceno podle stupnice uvedené v tab. I (Benada et al., 1981). Pro ur&e-
ni ristové faze byla pouZivana stupnice podle Zadokse (Zadoks et al.,

1974). Mira celkového napadeni porostu je uddvdna indexem napadeni (B e-

nada,Vatova, 1984):

kde: ng,n

13 Bgy V3 =

(n, +2n, + 3n,)

i[%] =

x 100 %

3(ny+n, +n,+ny)

pocet stébel, jejichZ napadeni je hodnoceno stupném 0, 1, 2

nebo 3 [z kaZdé parcely bylo hodnoceno 100 rostlin (do faze

metani), pak 100 stébel]

I. Stupnice k hodnoceni rozsahu napadeni P. herpotrichoides (A — hodnoceni ve fazi 29-61,
B - hodnoceni od faze 61) — A scoring scale for P. herpotrichoide infection (A — evaluation at
the growth stages 29—61, B — evaluation from the growth stage 61)

Stupei!

Hodnoceni

Evaluation

0

bazalni &ast rostliny bez pfiznakl posko-
zeni, podzemni &dst rostliny svétla aZz bila
méné neZ polovina odnoZzi jedné rostliny
ma typické svétle hnédé podlouhlé skvmy
na bazélni &asti vn&jsi listové pochvy

vice neZz polovina odnoZi jedné rostliny
ma typické svétle hn&dé podlouhlé skvmy
na bazalni &dsti vn&jsi listové pochvy

basal parts of plants without symptoms of
injury, underground parts are lightto white
less than a half of tillers of the plant

show brownish spots on basal parts of
outer leaf sheaths

more than a half of tillers of the plant
show brownish spots on basal parts of’
outer leaf sheats

stéblo bez priznaki poskozeni

pochvy spodnich listd s pfiznaky posko-
zeni, stéblo po odstranéni listové pochvy
napadeno maximalné do 1/4 obvodu

stéblo po odstranéni listové pochvy siln&
napadeno v rozsahu 1/4-1/2 obvodu

stéblo po odstranéni listové pochvy po
celém obvodu pokryto skvmami

stems without symptoms of injury

low leaf sheaths with symptoms of injury,
after removing leaf sheaths stems are
infected max. up to 1/4 of the stem
cicumference

after removing leaf sheaths, stems are
highly infected up to 1/4-1/2 of the
stem circumference

after removing leaf sheaths, stems are
covered by spots on the whole stem
circumference

ldegree
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Utinnost fungicidd

Ve vsech letech byl pokus zaloZen s odridou Branka. Pfedplodinou byla
vZdy obilnina, a to postupné od roku 1992 je€men jarni, pSenice 0zima a jec-
men ozimy. P3enice byla vyseta 24. 9. 1991, 17. 9. 1992 a 14. 9. 1993. Par-
celky byly uspofddany do dvou bloki A a B, kazdy blok byl statisticky
zpracovavan samostatné. Aplikované fungicidy a jejich u¢inné latky jsou
uvedeny v tab. II.

II. Aplikované fungicidy - Fungicides applied

Nizev! Utinna latka? [g.I'!] |Davka? [ha!] Vyrobce?

Alto Combi cyproconazol 120 0,51 Sandoz AG, CH

420 SC carbendazim 300

Bavistin carbendazim 50% 0,3 kg BASF AG, D

Benlate benomyl 50% 0,3 kg Du Pont Conoco Technologies, F

Cerelux flusilazol 160 0,81 Du Pont Conoco Technologies, F
tridemorph 350

CR 21 289 prochloraz 320 1,251 Schering AG, D
fluquinconazol 100

Fundazol 50 WP | benomyl 50% 0,3 kg Chemolimpex, H

Sportak 45 EC prochloraz 450 11 Schering AG, D

Sportak Alpha | prochloraz 300 1,51 Schering AG, D
carbendazim 80

Sportak Prisma | prochloraz 400 1,251
flunquinconazol 100 Schering AG, D

Alert flusilazol 125 11 Du Pont Conoco Technologies, F
carbendazim 250

lname; Zeffective agent; 3rate; 4producer

Odrudova odolnost

Terminy vysevi i pfedplodiny jsou totoZné s pfedchozim pokusem. Zkou-
$ené odridy a novoslechténi jsou uvedeny ve vysledcich. Celkem bylo sle-
dovano 19 odriid ozimé pSenice a n¢ktera perspektivni novoslechténi.
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VYSLEDKY
Utinnost fungicidd

Vysledky z roku 1992 jsou uvedeny v tab. III. Po po&ite¢nim pom&m
vysokém napadeni se rozvoj choroby téméf zastavil. Pfi druhém hodnoceni
(8. 6.) byl pak index napadeni kontrol zhruba na stejné trovni jako koncem
mé&sice dubna. K jeho naristu doslo az b&hem dozrivani. Ve f4zi plné zralos-
ti byl index napadeni u kontrol 69 a 74 %. Tento pozdni nistup rozvoje in-
fekce byl sice aplikaci fungicidli potladen u viech oSetfenych variant, ale
prikazny vynosovy efekt nebyl zjistén.

I1I. Uginek fungicidl na P. herpotrichoides odriida Branka, rok 1992 [po&éteni hodnoceni
napadeni (27. 4., ristova faze 30-31) 34,3 %] — Effects of fungicides on P. herpotrichoides,
Branka variety, 1992 [the first evaluation (27. 04., GS 30-31) 34.3%)]

o Fungic.i 4 ) l:d:x napadem: F/‘,): V)"n(f;s" [::;:o:;e
(datum aplikace”) s M P [t.ha™]
(r.f.65-69) | (r.f.91) [%[
neosetfena kontrola’ 28 69 5,13 0
Sportak Alpha (4. 5.) 16 35 5,22 +1,6
A | sportak Alpha (14. 5.) 17 33 4,78 6,9
Sportak 45 EC (4. 5.) 22 52 4,80 -6,5
Alert (4. 5.) 14 32 5,18 +0,9
neoSetfend kontrola 36 74 499 0
Alert 11 + Tilt 0,51 (1.6.) 33 5,19 +4,0
B | Bavistin (4.5.) 20 45 5,14 +3,0
Fundazol (4. 5.) 26 60 5,13 +2,8
Cerelux (4. 5.) 17 55 4,86 -2,5
Benlate (4. 5.) 26 54 5,53 +10,8

'block; 2fungicide; Jinfection index; “yield; 5yield difference; %date of application; Tuntreated
control

Vysledky z roku 1993 jsou v tab. IV. V dubnu (14. 4.) bylo napadeni o0 10 %
vy$$i nez v roce 1992. Pfi druhém hodnoceni (7. 6.) ziistalo napadeni na
stejné rovni jako v dubnu a vyraznéji stouplo az v ervenci. Po asném
oSetfeni (14. 4.) bylo zjisténo sniZeni napadeni po aplikaci Alertu, Benlate
a Bavistinu. Vynosové diference viak byly ve viech pfipadech neprikazné.
Pozdé&jsi osetfeni ovlivnilo index napadeni méné a vyrazn&jsi rozdil v napa-
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IV. Utinek fungicidd na P. herpotrichoides, odrida Branka, rok 1993 [po&ate&ni hodnoceni
napadeni (22. 4., ristova faze 29) 44.5 %] — Effects of fungicides on P. herpotrichoides, Bran-
ka variety, 1993 [the first evaluation (22. 04., GS 29) 44.5%)]

Blok' Fungicid® 6 l::ex mpadm;[lv;] vy“‘fsl‘ ?ryl'f::::xc’e
(datum aplikace”) e vl [t.ha™"] (%]
(r.f.65-69) | (r.f.91)
neodetfens kontrola’ 44 71 6,10 0
Sportak 45 EC (14. 4.) 28 36 6,27 +2,7
Sportak Alpha (14. 4.) 17 28 6,40 +5,0
Alert (14. 4.) 6 20 6,44 +5,6
& Fundazol (14. 4.) 30 ' 36 6,36 +4,3
Bavistin (14. 4.) 6 32 6,06 -0,7
Benlate (14. 4.) 4 35 6,16 +1,0
Sportak 45 EC (7. 5.) 39 50 5,89 -3,4
Sportak Alpha (7. 5.) 23 49 6,45 +5,8
neodetfend kontrola 69 71 6,19 0
Alert (7. 5.) 13 27 6,84 +10,5*
Fundazol (7. 5.) 24 44 6,47 +4,5
p | Bavistin(7.5) 23 36 6,48 +4,7
Benlate (7. 5.) 23 31 6,50 +5,1
Sportak Prisma (7. 5.) 33 36 6,59 +6,5
Cerelux (7. 5.) 47 45 6,55 +5,9
Tilt CB (7. 5.) 18 40 6,60 +6,6
Alto 420 (7. 5.) 34 36 6,71 +8,5*

* statisticky pritkaznd diference pfi — difference significant at P = 0.05
For 1 to 7 see Table III

deni byl jen mezi Alertem a ostatnimi pfipravky. Ke statisticky prikaznému
zvy$eni vynosu do$lo po aplikaci Alertu a Alto combi 420 SC.

Prib&h napadeni v roce 1994 (tab. V) byl odlidny od pfedchozich let.
V polovin€ dubna bylo napadeni nizké (11 %), a podstatné stouplo aZ po sil-
nych destich ve tfeti dekadé dubna a v kvétnu. V obou mésicich byly srazky
siln€ nad 50letym normalem. Pfi hodnoceni v poloviné &ervna bylo zji$téno,
Ze doslo ke zna¢nému naristu procenta infikovanych stébel, a také velikost
skvrn byla zna¢ni. V3echny pouzité fungicidy podstatn€ sniZily napadeni.
Mira sniZeni napadeni odpovida ve vétSiné pfipadi vynosové diferenci proti
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V. Ukinek fungicidi na P. herpotrichoides, odriida Branka, rok 1994 [po&iteéni hodnoceni
napadeni (18. 4., ristova faze 31) 10,7 %) — Effects of fungicides on P. herpotrichoides, Bran-
ka variety, 1994 [the first evaluation (18. 04., GS 31) 10.7%)]

Blok! Fungic.id2 ; Index napadeni3[%] V)"no_z;"‘ Diferesnce
(datum aplikace®) 8.6. (r. f. 65-69) [tha™] vynosu” [%]

neoetfend kontrola’ 74 8,25 0
Sportak 45 EC (31. 3.) 32 8,83 +7,1*

A Sportak Alpha (19. 4.) 16 8,88 +7,7*
Alert (19. 4.) 20 9,13 +10,7**
CR 21 289 (19. 4.) 32 8,79 +6,6*
Bavistin (19. 4.) 64 8,20 -0,6
neosetfend kontrola 75 8.46 0

B CR 21289 (10.5.) 57 8,97 +6,1*
Tango (10. 5.) 64 8,55 +1,0
Alert (10. 5.) 39 9,15 +8,1%*

* statisticky priikazna diference pfi — difference significant at P = 0.05
** statisticky prilkazna diference pfi — difference significant at P = 0.01

For 1 to 7 see Table III

neosetfené kontrole. U Alertu i Tanga je pfi vynosovém hodnoceni tfeba brét
v uvahu i jejich u¢inek na listové choroby. Bavistin vynos zrna ve srovnani
s neoSetfenou kontrolou prikkazn€ neovlivnil, coZ by mélo byt pfedmétem
dal8iho sledovani.

Odrudova citlivost

V roce 1992 (tab. VI) se celkova uroveil napadeni na dané lokalité pohy-
bovala mezi 24 aZ 46 %. Z daného souboru odrid se jako nejodolngjsi jevily
Regina, Simona a Torysa. Aplikace Benlate sniZila index napadeni u vSech
odrid. Vyrazné kladny vynosovy efekt se projevil pouze u nejvice napadené
odridy Branka a u odriidy Vega, u péti odrid byl vynos priikazné sniZen.

V nasledujicim roce (tab. VII) se mezi tfemi nejméné napadeny mi odrida-
mi opét objevily Simona a Torysa, pfibyla nové zafazend odrida Siria (tehdy
jako novoslechténi ST 265). Vynos nebyl po aplikaci fungicidu prikazng€
zvy$en u Zadné odrudy.

V roce 1994 (tab. VIII) bylo zafazeno do pokusu 14 odriid, nejméng napa-
dené byly Siria, novoslechténi KM 1162, Simona, Sida a Asta. Aplikace fun-
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VI. Napadeni stéblolamem (vyjddfeni indexem) né&kterych odriid ozimé p3enice a vliv ofetfeni
Benlate na napadeni a vynos zrna, rok 1992 [aplikace Benlate 4. 5. (riistové faze 32) a 21. 5.
(ristova faze 39)] — Eyespot infection (expressed by the index) in some winter wheat varieties
and effects of Benlate treatment on infection and grain yield, 1992 [Benlate application 04. 05.
(GS 32) and 21. 05. (GS 39)]

Index napadeniz[%] Diference
odrida’ | 6. 5. 1992 217, Vynos® [t.ha”] vynosu'
(r.f.32) (r.£.91) [%]
K K B K B B

Branka 43 85 54 3,88 5,53 +42,5*
Vega 42 70 23 4,41 5,06 +14,6*
Torysa 47 62 32 5,44 5,75 +5,9
Livia 36 71 35 5,72 5,67 -0,9
Sida 45 71 40 6,69 6,21 -7,3¢
Samanta 40 70 34 5,99 5,45 -8,9*
Simona 33 63 35 6,83 6,20 -9,3*
Regina 24 62 26 6,07 5,38 -20,7*
Barbara 35 72 31 6,16 5,62 —8,8*
Sofia 35 80 43 5,48 5,17 -5,6
Blava 46 77 35 6,20 5,83 -6,0

K = neosetiena kontrola — untreated control
B = ofetfeno Benlate — Benlate application

lvariety; Zinfection index; Jyield; yield difference

gicidu pfinesla zajimavé vysledky z hlediska vynosovych diferenci. Vynos
byl prikkazné€ zvy$en u vétsiny zafazenych odrid, nejvice u Asty po aplikaci
Alertu (0 36 %) a po aplikaci CR 21 289 u téZe odridy o 26 %, pfi¢emz Asta

patfila ke stfedn€ napadenym odriddm. U Torysy, kterd byla napadena ob-
dobné jako Asta, nedoslo po aplikaci fungicidi k Zddnému zvy$eni vynosu.

DISKUSE

Ukazuje se, Ze rozdily mezi u¢inkem jednotlivych fungicidi i mezi odol-
nosti jednotlivych odriid jsou tim vétsi, im vé&tsi je napadeni patogenem
v daném roce. Pfi nizkém i stfednim napadeni nelze v polnich podminkich
sledovat efektivitu pouZiti fungicidi.
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VII. Napadeni stéblolamem (vyjddfeni indexem) n&kterych odriid ozimé pienice a vliv o¥etfeni
Sportakem alpha na napadeni a vynos zrna, rok 1993 [aplikace fungicidu 9.4. (ristové fize 25)]
— Eyespot infection (expressed by the index) in some winter wheat varieties and effects of
Sportak alpha treatment on infection and grain yield, 1993 [fungicide application 09. 04.
(GS 25)]

Index napm:leni2 [%] N a Diferemie
Odrida' | 3.6, (r.£. 69) 7.7. (r.£. 85) ot Vy;z,;u
K S K S K S S
Sida 25 9 67 16 7,23 7,44 +2,9
Samanta 43 12 66 22 6,45 6,87 +6,6
Siria 19 5 61 9 6,46 6,63 +2,7
Simona 16 6 42 18 5,61 5,58 -0,7
Barbara 33 14 62 23 6,17 7,17 +16,3
Regia 36 9 56 18 6,03 6,57 +9,1
Blava 34 8 70 10 6,18 6,70 +8,4
Torysa 18 7 47 11 6,31 6,69 +6,0

K = neoSetiend kontrola — untreated control
S = oSetieno Sportakem alpha — Sportak alpha application

For 1 to 4 see Table VI

I kdyZ v roce 1994 byl v dob& odnoZovani porost napaden pouze slabg, tj.
tak, Ze v provoznich podminkach by jej nebylo nutné o3etfit, doslo nisledng
za pfiznivych podminek k nastupu choroby, kterd zpiisobila vynosovou ztra-
tu. Z toho tedy plyne nutnost &astéjsich prohlidek porosti v kritickém obdo-
bi, aby bylo mozné rozhodnout o efektivni aplikaci fungicidi. Rozhodujici
se jevi pfedev8im mnozZstvi sraZek. Jestlize béhem jarni vegetace srazky
v n€kterém mésici vyrazné piekro¢i normal, zvlasté kdyZ nadnormélni sraz-
ky nasleduji ve dvou mé&sicich po sob& (rok 1994), je tieba provést kontrolu
napadeni stéblolamem a piipadné provést o$etfeni. DuleZité se jevi mésice
duben, kvéten a prvni polovina ervna.

V piedjafi hrozi nejvétsi nebezpedi stéblolamu (v kombinaci s plisni snéz-
nou) po poklesu teploty na hranici mrazuvzdomosti s nislednymi teplotami
0-5 °C, kdy jesté pSenice neroste.

Na rozdil od velmi dobrého u¢inku Bavistinu na aroveri napadeni v roce
1993 se v nasledujicim roce tento fungicid uplatnil na napadeni pouze slabg,
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VIII. Napadeni stéblolamem (vyjadfeni indexem) n&kterych odriid ozimé p3enice a vliv ofetfe-
ni Alertem a CR 21 289 na napadeni a vynos, rok 1994. Aplikace fungicidi 21. 4. (ristova fize
31) - Eyespot infection (expressed by the index) in some winter wheat varieties and effects of
Alert and CR 21 289 treatments on infection and grain yield, 1994. Fungicide application 21.
04. (GS 31)

Index napadeni2[%)] .3 1 Diference
Odrida' | 2y 4, 9.6. el ol vynosu® [%]
K K CR Alert K CR Alert CR Alert
Barbara 26 93 26 33 9,26 10,69 | 10,55 | +15,5%| +13,4*
Sida 17 45 14 7 6,89 848 | X +23,0¢| X
Samanta 10 68 16 12 6,88 802 | X +16,5*| X
Siria 8 29 11 12 8,55 943 | X +10,3*| X
Simona 8 38 6 1 8,33 9,75 | X +17,1*| X
Bruta 6 68 14 2 7,50 9,15 | X +22,0*| X
BR 1897 5 61 32 7 7,71 8,79 | 890 [ +13,9%| +15,4*
BR 614 12 64 17 5 6,63 7,20 7,17 | +8,5 | +8,1
Asta 13 48 17 2 6,32 7,92 8,58 | +25,4* +35,9*
Mona 10 66 25 4 6,73 7,30 7,23 +8,5 +7,5
Blava 12 75 30 14 7,88 8,51 896 | +81 | +13,7
Torysa 7 51 27 21 8,87 8,91 875 | +0,4 | -1,33
KM 1162 7 36 25 4 7,93 8,52 8,03 +7,5 | +1,23
UH 466 14 80 20 6 6,63 7,95 7,89 | +19,9*% | +19,0*

K = neoSetfend kontrola — untreated control
CR = oetfeno CR 21 289 — treated with CR 21 289
A = ofetfeno Alertem — treated with Alert
X = mechanicky poskozené parcely, nebylo mozné vynosové hodnotit — it was impossible to
evaluate the yield in mechanically damaged plots
* statisticky priikazna diference pfi — difference significant at P = 0.05

For 1 to 4 see Table VII
vliv na vynos se neprojevil. Vzhledem k tomu, Ze vynosové nebylo mozné

tento fungicid v roce 1992 a 1993 pro celkové nizkou droveil napadeni hod-
notit, bude nutné zafazovat jej do pokusi opakované v pfistich letech.
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V nejnovéjdich pracich Jones, 1994) se uvazuje, Ze fungicidy jako bio-
logicky aktivni latky mohou mit kladny nebo ziporny vliv na vynos, i kdyZ
piislu$né choroby nejsou pfitomny.

Z pokust na odridovou citlivost se ukazuje, Ze n€které odrudy i pfi rela-
tivné niZ§im napadeni mohou byt siln¢ po$kozeny stéblolamem a mit sniZe-
ny vynos. Bude tfeba také provéfovat odriidovou citlivost pSenice na riizné
fungicidy v riznych terminech aplikace.
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napravit Easté nepfesnosti uvadéné v nasi odborné literatufe.
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barevnych tabuli.
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Zavazné objednavky zasilejte na adresu:

Ustav zem&d&lskych a potravinafskych informaci
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CHEMICKA OCHRANA PROTI PADLI TRAVNIMU
_(Erysiphe graminis £. sp. tritici )
V RANYCH FAZICH VYVOJE PSENICE OZIME

Chemical Control of Powdery mildew
(Erysiphe graminis f. sp. tritici)
at Early Growth Stages of Winter Wheat

Ludvik TVARUZEK, Karel KLEM

Agricultural Research Institute Kromé¥iz, Co. Ltd., Kromé¥iz, Czech Republic

Abstract: The development of powdery mildew infection and its progress across
the layers of leaves were studied in a trial with one autumn and two spring dates
of fungicide application in winter wheat. With autumn application the powdery
mildew epidemic came late and at a lower initial level of infection; this lower
level persisted through out the vegetation period. That was also expressed in low
values of the ADPC parameter. With the first spring application, the development
of the disease was stopped already before reaching the highest level of infection.
With the later spring treatment, the initial degree of infection was higher, which
was expressed in increasing the ADPC parameter as compared to the earlier ap-
plications. Both spring treatments effectively reduced the infection and no con-
siderable increase was observed during the rest of the vegetation period. Further,
the significance of differences in infection between the individual treated vari-
ants and the untreated control at various dates of scoring, and the progress of the
disease across the layers of leaves were compared. The insignificant effect of
fungicide treatment on grain yield, and the effects of different dates of applica-
tion on the development of the epidemic are discussed.

winter wheat; powdery mildew; chemical control; autumn and spring application

Abstrakt: V pokuse s jednim podzimnim a dvéma jarnimi terminy aplikace fun-
gicidl v ozimé p3enici byl sledovéan vyvoj napadeni padlim travnim a jeho postup
po listovych patrech. Bylo zjiténo, Ze podzimni aplikace fungicidi se projevila
opozdénim néstupu epidemie padli a niZ3i po&ate¢ni trovni napadeni. NiZ3i tiro-
veil napadeni se u variant s podzimnim o3etfenim udrZovala po cely zbytek ve-
getace. To se projevilo rovnéZ na nizkych hodnotach parametru ADPC. Pfi &asné
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jamni aplikaci fungicidu byl rozvoj choroby zastaven jest& pfed dosaZenim nej-
vy$8ich hodnot napadeni. Pfi pozdnim jarnim o3etfeni byl jiZ vychozi stupeii
napadeni vy33i, coZ se projevilo i zvy$enim parametru ADPC proti pfedchozim
aplikacim. Efekt obou jarnich o3etfeni na redukci napadeni byl velmi dobry a ve
zbyvajici &asti vegetace jiz nedoslo k jeho vyrazné&j$imu nariistu. V préci je dale
srovnavana pritkaznost rozdill v napadeni mezi jednotlivymi o3etfenymi varian-
tami a neo3etfenou kontrolou pfi riiznych terminech hodnoceni a postup choroby
po listovych patrech. Nepritkaznost vlivu fungicidniho o3etfeni na vynos a vliv
rozdilnych termini aplikace na vyvoj epidemie jsou dale diskutovény.

pSenice ozim4; padli travni; chemick4 ochrana; podzimni a jarni aplikace

Padli travni (E. graminis f. sp. tritici Marchal) je houbovou chorobou
s pravidelnym vyskytem na zna¢né &asti ploch ozimé pSenice. Rozvinuté
$lechténi s vyuzitim rasové specifické odolnosti k padli travnimu piinasi
uspokojivé vysledky, av$ak nizky pocet geni odolnosti, vyuZitych u pésto-
vanych odrud, a intenzivni zpisoby pé&stovani (zejména vysoka droveii hno-
jeni) vedou k selekci virulentnich patotypi v lokalnich populacich pivodce
choroby. Pfenos a $ifeni konidii v&trem do znaénych vzdalenosti pak pfispi-
va k rychlému piekonani odolnosti v rozsdhlych oblastech.

Hospodamost pouziti fungicidi a s tim souvisejici stanoveni nezbytnosti
a optimélniho terminu aplikace je vedle Slechténi na odolnost jednou ze zi-
kladnich otazek pro sniZovani ndkladovych poloZek péstitele. Pfes pravidel-
ny kaZzdoro¢ni vyskyt padli na pSenici vSak jeho intenzita a s tim i $kodlivost
v jednotlivych letech zna¢né& kolisa. Dosavadni vysoky podil ploch o3etfova-
nych proti padli vypovida o pau$alnim pfistupu k tomuto zasahu.

V nékterych mirnéj$ich klimatickych oblastech byl zaznamenan prikkazny
vliv podzimniho napadeni padlim travnim u p$enice na redukci né¢kterych
vyznamnych vynosotvornych prvki (Bowen et al., 1991). Tento rany vys-
kyt patogena je zdrojem inokula pro rozvoj epidemie v jarnim obdobi a je
ovlivnén predeviim vysokymi teplotami v mésici fijnu (Yarham et al.,,
1971).

Podzim roku 1993 byl charakteristicky velmi dobrymi podminkami pro
vyvoj ozimi, jakoZz i padli travniho (vysoky stupeii napadeni prvniho listu).

" U odridy Danubia, pouzité v tomto pokuse, se pohybovalo napadeni mezi
10-15 % listové plochy. Tento stav vedl k mys$lence ovéfit vliv podzimniho
napadeni na rozvoj choroby v jarnim obdobi.
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MATERIAL A METODY

Polni pokus byl zaloZen a nasledné hodnocen v letech 1993 a 1994. Odri-
da ozimé p3enice Danubia, kterd se v minulych letech projevovala nachyl-
nou reakci k padli travnimu, byla vyseta v agrotechnickém terminu 15. 9.
1993 na pozemcich tehdejsiho Vyzkumného ustavu obilnaiského Kroméfiz.
Pokus byl zaloZen metodou zndhodnénych dilcii do parcel 10 m? pti vysevku
4,5 mil. kli¢ivych zrn. Pfedplodinou byla ozima fepka, pfedsetova davka du-
siku byla 50 kg/ha ve form& NPK. V prib&hu vegetace bylo provedeno pfi-
hnojeni 30 kg N na 1 ha (LAV).

Byly vytvofeny tyto pokusné varianty, kazda ve ¢tyfech opakovanich:
. kontrola — bez o$etfeni fungicidem
. podzimni aplikace fungicidu Folicur Plus (DC 21) 3. 11. 1993
. podzimni aplikace fungicidu Alert (DC 21) 3. 11. 1993
. ¢asna jarni aplikace fungicidu Folicur Plus (DC 31) 26. 4. 1994
. ¢asnd jarni aplikace fungicidu Alert (DC 31) 26. 4. 1994
. pozdni jarni aplikace fungicidu Folicur Plus (DC 39-49) 16. 5. 1994
. pozdni jarni aplikace fungicidu Alert (DC 39-49) 16. 5. 1994

Fungicid Folicur Plus 375 EC (vyrobce fa Bayer) s uinnymi latkami te-
buconazol 250 g/l + triadimenol 125 g/l byl aplikovan v davce 0,75 1/ha,
fungicid Alert (vyrobce fa Du Pont) s u¢innymi latkami flusilazol 125 g/l +
+ carbendazim 250 g/l v davce 1 1/ha.

Hodnoceni napadeni porostu bylo provddéno v jarnim obdobi aZ do mlé&-
né zralosti, vZdy v rozmezi 10—-15 dnii. Celkem bylo provedeno $est hodno-
ceni. Hodnoceni bylo provadéno vZdy na nejvyssich 2—4 listovych patrech.
Pro 4krat 20 rostlin bylo u daného listového patra stanoveno procento listové
plochy pokryté koloniemi patogena za pouziti diferencialni stupnice (V&-
chet, 1991).

Vysledky byly statististicky zpracovany analyzou variance s naslednym
testovanim Tukeyovym testem. K srovnani vyvoje napadeni variant pokusu
po celou dobu vegetace byl vypoéten parametr plochy pod kfivkou vyvoje
choroby (area under a disease progress curve — ADPC) podle vzorce:

NN BN e

ADPC = ((x,,, +x) /2) . (t;,,— 1))

kde: x,,, - % napadeni listové plochy v &ase t;,,
Xi - % napadeni listové plochy v &ase ¢
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Pro stanoveni postupu padli do vys$ich listovych pater v £ase byl vytvofen
parametr T pfedstavujici dobu ve dnech, za kterou dosdhne vy$3i listové pat-
ro hodnoty napadeni listu niZ§iho.

T= (xq, 0 / x(n-l-l.tm)) =)

kde: A —% napadent listové plochy padlim na listovém patfe n v Case ¢;
X(m+1,ti+1)  —% napadent list plochy padlim na listovém patfe n+1 v ase #;+1

VYSLEDKY

Potatek epidemie padli travniho po podzimni aplikaci fungicidi byl cha-
rakterizovan piiblizn€¢ polovi¢ni drovni napadeni proti kontrolni varianté
(obr. 1). Hladina napadeni kolem 1 % listové plochy se u o$etfenych variant
udrZzovala az do poloviny kvétna, kdy do$lo k rychlému rozvoji choroby.
Vzhledem k opoZdéni nistupu a nizké po&atedni irovni napadeni v$ak ani
v obdobi vrcholu kfivky prib&hu choroby nedosahlo napadeni polovi¢ni
urovné¢ pruméru kontroly. V zivéru vegetace byl zaznamenin maly pokles
napadeni, ovlivnény pomalym postupem padli do vy3$8ich listovych pater
a rychlym Zloutnutim a odumirdnim niZ$ich listl, které se projevilo zejména
pfi poslednim hodnoceni.

7% napadent listové plochy’ 8- }ontrola’

5.
i -4=— Folicur Plus
4 / e Alert
- 7 194 of leaf surface
34 / /\7‘ covered by the
] -— 4 pathogen
/

I} S

154, 264 1L 5. 27, 5. 8.6. 24.6.

1. Vyvoj napadeni padlim travnim po podzimni aplikaci fungicidi (3. 11.) — E. graminis deve-
lopment after autumn application of fungicides (3. 11.)
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Pfi aplikaci fungicidd 26. 4. (obr. 2) byl rozvoj choroby zastaven jest&
pfed dosaZenim nejvy3sich hodnot napadeni. Utinek tohoto osetfeni zajistil
nizkou uroveii napadeni po cely zbytek vegetace. K mensimu nénistu doslo
aZ v obdobi kveteni.

—S8- 1ontrola’
-==— Folicur Plus

- Alert
194 of leaf surface
covered by the

gathogen
control

1% napodeni listové plochy

| \’/\\

15. 4, 26. 4. 11.5. 27. 5. 8.6. 24.6.

2. Vyvoj napadeni padlim travnim po &asné jarni aplikaci fungicidd (26. 4.) — E. graminis
development after early spring application of fungicides (26. 4.)

Ve vlivu obou fungicidi na priib&h choroby nebyl zjistén vyznamné&jsi
rozdil. Pfi oSetfeni fungicidy v pozd&j$im terminu (16. 5.) byl vychozi stu-
peii napadeni pfi aplikaci vy$8i (obr. 3), pfesto v8ak byl efekt obou pfipravkii
spolehlivy. Vzhledem k tomu, Ze v terminech hodnoceni, mezi kterymi byl
proveden postiik, byla hodnocena stejna listova patra, je zfejmy velmi dobry
kurativni u¢inek.

5' % napadeni listové plochy' —#8- \ontrola’

: ///’-\‘\ ~+=— Folicur Plus
4. - Alert

: '9% of leaf surface
34 covered by the

i pathogen
- \\/ /\ zconml

0

15. 4. 26. 4. 11. 5. 27. 5. 8.6. 24.6.

2. Vyvoj napadeni padlim travnim po pozdni jarni aplikaci fungicidd (16. 5.) — E. graminis
development after early spring application of fungicides (16. 5.)
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V tab. I jsou Tukeyovym testem nasledného testovani srovnany rozdily
pruimérii napadeni v jednotlivych variantich ke kontrole. Charakteristické
jsou zmény v prikaznosti u podzimni aplikace. Pfi prvnim hodnoceni jsou
rozdily proti kontrole vysoce prikazné, pfi druhém hodnoceni jen prikkazné.
U dalsich hodnoceni poklesly rozdily pod hranici prikkaznosti, aviak pohy-
bovaly se jiZ cely zbytek vegetace v blizkosti priikkazné hladiny. U jarnich
oSetfeni byly ve v8ech hodnocenich po aplikaci zjistény rozdily proti kontro-
le nad hranici pritkaznosti. Pfitom vy33i rozdily byly zaznamenany u pfi-
pravku Folicur Plus. Rozdily v napadeni pfi srovndni jarni a podzimni
aplikace byly neprikazné.

I. Pritkkaznost rozdilii v napadeni padlim travnim proti neosetfené kontrole hodnocené Tukeyo-
vym testem nésledného testovani analyzy rozptylu - Differences in powdery mildew severity as
compared to untreated control variant based on Tukey test of ANOVA values

Termin Folicur | Alert | Folicur | Alert | Folicur | Alert Limit Limit
hodnoceni' | 3.11. | 3.11. | 26.4. | 25.4. | 16.5. | 16.5. | 95% | 99%
15. 4. 1,747 | 1,45 0,93 1,12
28. 4. 1,48+ | 1,49" 1,27 1,54
11.5. 1,57 1,89 | 2,56 | 2,16" 2,09 2,47
27.8. 1,88 2,63 | 446" | 3,657 | 443" | 388" | 2,68 3,14
8.6. 2,03 | 245" | 2,957 | 2,03° | 3,747 | 3,657 | 2,44 2,85
24. 6. 2,18 1.5 | 286" | 242" |35 | 26 | 219 2,56

! date of assessment
i pritkaznost pro - significant at P = 0.05 (P = 0.01)

Pro porovnani prib&hu choroby za celé jamni vegetaéni obdobi byly vy-
po¢teny hodnoty faktoru ADPC (plocha pod kfivkou vyvoje choroby)
(obr. 4). V3echny varianty oetfeni vykazovaly vyrazné niZ§i hodnoty tohoto
faktoru proti kontrole. Nejniz$i uroveii byla zjiSténa pfi odetfeni Folicurem
Plus 26. 4. Obecné byl efekt podzimniho o$etfeni a prvniho jarniho o$etfeni
na vy$i tohoto faktoru pfiblizn€ shodny. U pfipravku Alert aplikovaného na
podzim byl zjisté€n vy33i efekt na faktor ADPC nezZ pfi jarnim oSetfeni. Na-
opak u piipravku Folicur Plus je vy$si efekt jarni aplikace.

Pro stanoveni postupu padli do vys$8ich listovych pater bylo pouZito po-
mocné¢ho parametru 7, jehoZ hodnoty pfedstavuji dobu ve dnech, za kterou
dosahne vy33i listové patro hodnoty napadeni listu niz§iho (tab. II). Vyznam-
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vinos?|tha”| ['®

14

-10

ert 16. 5.

4. Hodnoty parametru
ADPC a vynos
jednotlivych variant —
Values of ADPC
parameter and yield
in individual variants

lcontrol; Zyield

né jsou zejména zmény v urovni parametru mezi druhym a ¢tvrtym hodnoce-
nim. Zatimco u kontrolni varianty byl zpo€atku postup choroby do vy38iho
patra rychly, v dal§im obdobi se podstatné zpomalil. Naopak u variant s pod-
zimnim o$etfenim fungicidy byl po¢ate¢ni pomaly postup pozdé&ji urychlen.
Priiméma rychlost vyvoje z celého obdobi vegetace se u podzimnich aplika-
ci neli$ila vyrazné od kontroly. U podzimni aplikace byla zjist€éna pon€kud
niz$i rychlost vyvoje u pfipravku Alert. Naopak u jarnich aplikaci byl vy-
znamng&jsi efekt pfipravku Folicur Plus.

II. Hodnoty parametru T pro rozdilnd obdobi a listova patra u jednotlivych variant - 7-parame-
ter values for different developmental periods and layers of leaves in experimental variants

Listova patra a obdobi V}"voje2
Varianta' F4-F3 F3-F2 F2-F1 FI-F | Primer’
15. 4-28. 4.1 28.4-11.5. | 11.5.-27.5. | 27.5.—-8.6.
Kontrola® 12,3 9,7 20,9 18,4 15,3
Folicur Plus 3. 11. 10,9 12,3 9,8 18,0 12,8
Alert 3. 11. 13,7 17,9 9,1 16,5 14,3
Folicur Plus 26. 4. 85,0 11,1 7,6 29,0
Alert 26. 4. 45,8 12,6 10,9 20,4
Folicur Plus 16. 5. 150,0 8,3 45,1
Alert 16.5. 85,1 17,7 31,2

variant; “different layers of leaves and developmental periods; 3control; 4average
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Vynosové vysledky jsou zachyceny na obr. 4. Rozdil ve vynosu proti ne-
oSetfené kontrole byl u viech variant neprikkazny.

DISKUSE

Vliv ¢asného napadeni padlim travnim u ozimé p3enice na n&€které vyno-
sotvorné prvky sledovali Everts a Leath (1992) v podminkich Severni
Karoliny. Pfitom bylo zji$t&no, Ze napadeni v ranych fizich miZe vyvolat
obranné reakce napadenych rostlin, projevujici se napfiiklad zvySenou tvor-
bou odnozi. Toto zvysené odnoZovani vy&erpava rezervni latky, ¢ehoz du-
sledkem je slab3i vyvoj odnoZi a naslednd niZ8i tvorba zrna v pfepoltu na
odnoZ. V nasich podminkach chladn&jsi zimy a jejiho ¢asn&jSiho nistupu je
v8ak délka vyvoje podzimniho napadeni kratsi, a proto byl vynosovy efekt
podzimni aplikace fungicidi i v roce s vysokou urovni napadeni padlim ne-
prikazny.

Yarham et al. (1971) soudi, Ze vysoké teploty v mésici fijnu urychluji
vyvoj rostlin i padli. Jak uvadéji ddle Daamen et al. (1992), existuje pozi-
tivni korelace vyskytu padli v mé&sici kvétnu s primémymi teplotami v me-
sici fijnu a s primémymi teplotami za obdobi mé&sicl prosinec aZ bfezen.
Z téchto udajt vyplyva, Ze podzimni napadeni miiZze mit do znané miry vliv
na pozdé&jsi rozvoj epidemie. Tim je moZné vysvétlit efekt podzimni aplikace
fungicidi na priib&h napadeni padlim prakticky po cely zbytek vegetace.

Soucasné je v8ak nutné uvaZovat o perzistenci u¢innych latek v rostlinich
az do jamiho obdobi. Tischner a Hoffmann (1987) sledovali koncen-
traci u€inné latky triadimenol v rostlinich ozimého je¢mene po namofeni
osiva. Pritom bylo zjisténo, Ze nizkymi teplotami bylo odbourdvani triadi-
menolu zastaveno, zatimco piijem zabrzdén nebyl. Vysoké koncentrace tria-
dimenolu se pak udrzovaly b&¢hem vegetaéniho klidu a k odbouravani doslo
az se zaCitkem vegetace. Stejny efekt akumulace u¢inné latky az do jarniho
obdobi je moZné piedpokladat i pfi podzimni aplikaci fungicidu postfikem.
Obecné je tedy opozdéni nastupu epidemie a niz8i po¢ate¢ni uroveii napade-
ni po podzimni aplikaci mozné vysvétlovat jednak zbytkovym plsobenim
pfipravki, jednak niZ$im zdrojem infekce zpusobenym redukci podzimniho
napadeni, které miZe v pocatku epidemie hrat nezanedbatelnou ulohu.

Filkuka (1989) srovnaval u¢innost triazolovych a morfolinovych fungi-
cidd na padli travni. Nejvy$8i uéinnosti bylo dosaZeno u pfipravku Folicur
Plus s u€innymi latkami tebuconazol a triadimenol. Naopak méné uspokoji-
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vych vysledki bylo dosaZeno u u¢inné latky flusilazol. I pfes tyto vysledky
byla u¢innost pfipravku Folicur Plus a Alert v naSich pokusech srovnatelna.
Utinek flusilazolu je u ptipravku Alert pravdépodobné zesilovan kombinaci
s carbendazimem. Napf. Helmchen a Brandt (1984) zjistili dobry u¢i-
nek carbendazimu i na padli. Vy3$i efekt Alertu pfi podzimni aplikaci na
uroveii faktoru ADPC neZ pfi jarnim o$etfeni je moZné vysvétlit delsi perzis-
tenci pfipravku, av$ak niZ8im, zejména kurativnim efektem. Naopak vy3$si
efekt jarni aplikace u piipravku Folicur Plus potvrzuje udaje, které publiko-
vali Kaspers et al. (1987), Ze kombinaci tebuconazolu s triadimenolem je
mozZné podstatné zlep$it nejen poatedni ucinek, ale také délku plisobeni.

NiZ8i stupeii napadeni i v pozdg&jsich fazich, kdy jiZ pisobeni fungicidu po
podzimni aplikaci klesa, 1ze v naSem pfipad¢ vysvétlit pfedevs$im vlivem po-
¢asi, zejména nadprimérnymi sriZkami a niZ$imi teplotami v m&sici kvétnu,
nevhodnymi pro vyvoj epidemie.

Jak uvadi Benada (1975), nejsou viechny listy pSenice a jeCmene stejné
odolné k padli. Zpravidla prvni dva aZ tfi listy byvaji siln€¢ nichylné. BEhem
sloupkovani se projevuje na nové se tvoficich listech polni odolnost. Tento
typ odolnosti je ovliviiovdn ontogenetickym stavem hostitelské rostliny
a vnéj§imi podminkami, pfedevsim stanovi§tém, intenzitou svétla, vyZivou,
destovymi srazkami apod. Také Aust a Mo gk (1978) ve dvouletych poku-
sech se Sifenim padli travniho v listovych patrech zjistili, Ze s pfibyvajicim
stafim je¢mene a vy$8im listovym patrem se po&et kupek na cm? listové plo-
chy sniZzoval. Vy$e uvedené skute¢nosti jsou pravdépodobné daldim fakto-
rem, zpusobujicim relativni pokles napadeni v pozdnich vyvojovych fazich.

V praxi neni mozné pfedevsim z ekonomickych divodi uvazovat o uplat-
néni podzimni aplikace fungicidi. Hlavni trend chemické ochrany bude
sméfovat pfedevsim k cilené ochrané v obdobi nejvy33i Skodlivosti. Piesto
v8ak studium vyvoje napadeni po podzimnim oSetfeni fungicidy umozZiiuje
zpfesnéni pohledu na vyznam ¢asného vyskytu choroby a u¢innost fungicidu
v del3im Casovém obdobi.
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NOVY SKLENIKOVY SKUDCE Helicoverpa armigera
(Noctuidae, Lepidoptera)

A New Glasshouse Pest, Helicoverpa armigera
(Noctuidae, Lepidoptera)

Jaroslav MAREK, Miloslava NAVRATILOVA

Control Checking and Testing Institute of Agriculture, Bmo, Czech Republic

Abstract: In late summer of 1994 the occurrence of the migrant boll worm, Heli-
coverpa armigera Hb., an otherwise rarely occurring species in the country, was
recorded in glasshouses of AS Jizni Morava, Tvrdonice, South Moravia. Cater-
pillars of H. armigera infested camation flowers and fed on all flower parts.
Their resulting damage was not significant. After mid-September, young cater-
pillars were found on the leaves of tomatoes, the older caterpillars bored into the
fruits and damaged whole ripening bunches of tomato fruits as well as the plant
stems. The damaged fruits were subject to a secondary attack with fungal dis-
eases. The highest damage level was 5 % and since biological means were used
to protect the crop the caterpillars were destroyed mechanically.

Helicoverpa armigera; occurrence; glasshouses; carnations; tomatoes; damage

Abstrakt: V pozdnim 1ét& roku 1994 byl ve sklenicich podniku AS JiZzni Morava
v Tvrdonicich zaznamenan vyskyt jinak v nasich podminkach fidce se vyskytu-
jici mury ¢emopasky bavlnikové, Helicoverpa armigera Hb. - (syn. Heliothis
obsoleta, H. armigera, Chloridea obsoleta). Housenky H. armigera byly zjiitény
koncem srpna 1994 ve sklenicich na karafiatech, u nichZ poskozovaly kvéty vy-
Ziranim v3ech kvé&tnich &asti. Stupeii poSkozeni nebyl vyrazny. V druhé poloving
zafi 1994 byly mladé housenky miiry nachazeny na listech rajéat, pozdéji hou-
senky provrtavaly plody, délaly si v plodech komiirky, byly schopny poskodit
celé vijany s dozravajicimi plody, pfipadné napadaly lodyhy rajéete. Poskozené
plody byly sekunddmé napadiany houbovymi onemocnénimi. V nejvice napade-
ném skleniku rajéat bylo poskozeni plodii mirou H. armigera zhruba do 5 %.
Vzhledem k biologické ochrang a opylovadiim byly housenky likvidovany me-
chanicky.

Helicoverpa armigera; vyskyt, skleniky; karafiaty; raj¢ata; poskozeni
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V pozdnim 1ét¢ roku 1994 byl ve sklenicich podniku AS JiZni Morava
v Tvrdonicich zaznamen4n vyskyt jinak v naSich podminkich fidce se vys-
kytujici miry &ernopésky bavinikové — Helicoverpa armigera Hb. (syn. He-
liothis obsoleta, H. armigera, Chloridea obsoleta).

Pokud je nAm znidmo, $kodlivy vyskyt na naSem Gzemi nebyl dosud zazna-
menan.

H. armigera je kosmopolitnim druhem, vyskytuje se v tropickych a sub-
tropickych oblastech na celém svété, kde je obdvanym $kiiddcem mnoha kul-
turnich rostlin; nejv&tsi $kody pilisobi na kukufici a baviniku (housenkdm se
v Americe fika ;,boll worm®).

H. armigera je typickym migrantem (taznym druhem). Do stfedni Evropy
obdas zaléta z oblasti kolem Stfedozemniho mofe, podobné jako fada dal3ich
druhii motyla (napf. babocka bodldkov4, babo¢ka admirdl, lisaj smrtihlav,
lisaj svlacovy a miira gamma). Objevuje se nepravideln& v zdvislosti na
prub&hu polasi v oblastech trvalého vyskytu i na trase migraci a v zdvislosti
na popula¢ni hustoté. Prvni &esky udaj o nalezu tii housenek na kvétech ka-
rafiati koupenych na prazském trhu pochdzi z roku 1911 (Sterneck,
1929); Bergmann (1954) uvadi téZ ndlez jedné housenky na rajéatech na
zahradce v okoli Ceské Lipy v roce 1937. Prvni vyskyt na Moravé publiko-
val teprve relativné nedavno Stary (1965) z Hodonina a Mikulova. Nalet

1. Housenka H. armigera na plodu rajéete — 2. Housenka H. armigera (celkovy pohled) -
A caterpillar of H. armigera on tomato fruit A caterpillar of H. armigera (general view)
Fota R. Hrabék
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dospélcii v Cechdch a na Moravé v poslednich 32 letech dokl4daji i dilovky
do svételnych lapa&t v Praze-Ruzyni a v Brné-Cernych polich. Zatimco
v Praze byl v této dobé zaznamenan pouze jediny kus v roce 1969 (Novak,
tstni sd&leni), v Bmg bylo zachyceno v lapiku UKZUZ po jednom dospé&lci
v letech 1979, 1982, 1983, 1987 a 1991, po tfech exemplafich v letech 1990
a 1993 a pét kusii v roce 1994. V3echny tlovky pochizeji ze zafi a fijna.

V poslednich letech je vyskyt H. armigera u nas Castéj$i, v roce 1994 byl
na jizni Moravé od konce 1éta do podzimu misty hojny (vlastni pozorovani
i ustni sdé¢leni moravskych lepidopterologt). Dospélci se u nis objevuji
zpravidla koncem kvétna a v ¢ervnu, sami¢ky kladou vaji¢ka na nejriizné;si
rostliny, housenky se Zivi nejradéji kvéty a nezralymi plody, zejména v pos-
lednich dvou instarech. Pii vé&tsi popula¢ni hustoté, pfipadné v laboratornim
chovu byl &asto pozorovan kanibalismus — vétsi a silnéj$i housenky napadly
a sezraly housenky mensi. Od konce srpna do fijna se objevuji dospélci dalsi
generace, kteifi bud’ odlétaji zpét k jihu, nebo s pfichodem chladného pocasi
u nas hynou. Pfezimovani ve volné pfirod¢ u nas nebylo pozorovano a neni
ani pravdépodobné, v oblastech trvalého vyskytu pfezimuje ve stadiu kukly.

Druh tedy vytvofi u nas ve volné piirod€ jednu generaci, ve skleniku pfi
¢asném ndletu (koncem kvétna) by snad mohl vytvofit i dv& generace. V nej-
teplejsich oblastech vyskytu bylo pozorovano az pét generaci za rok (Tri-
pathi, Singh, 1993). V teplych sklenicich v nasich podminkach by mohl
vyvoj pokratovat neru$ené po cely rok, tedy i v prib&¢hu zimy, jak ukazuje
na$ sklenikovy chov: Z housenck pfinesenych v fijnu 1994 z Tvrdonic se
v druhé polovin¢ prosince lihli dospélci, ktefi byli vypusténi ve skleniku do
izolatoru na mladé rostliny raj¢at. Zacatkem ledna 1995 byla zjisténa vaji¢-
ka, kratce potom i prvni housenky. Vyvoj housenek probihal do konce uno-
ra, kdy se objevily prvni kukly. Teplota ve skleniku kolisala v rozmezi 10 az
30 °C, délka svételného dne nebyla regulovana. Nejsou viak zatim zpravy
0 pozorovani podobného kontinudlniho vyvoje H. armigera v provoznich
podminkach na naSem Gzemi.

V polnich podminkach u nds nedochazi ke $kodam, ve skleniku v$ak, jak
ukazuje vyskyt v Tvrdonicich, ke $kodlivému napadeni vyjime&né€ dojit mi-
Ze. Housenky H. armigera byly zjiStény koncem srpna 1994 na karafiatech
(materidl odebrany pracovniky Spravy ochrany rostlin Brno), kde po3kozo-
valy kvéty vyZiranim v8ech kvétnich &asti. Stupeii poskozeni nebyl vyrazny.
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V druhé poloving zafi 1994 byly mladé housenky miry nachizeny na lis-
tech rajéat, pozdgji housenky provrtavaly plody, délaly si v plodech komiir-
ky, byly schopny poskodit celé vijany s dozrdvajicimi plody, pfipadné
napadaly lodyhy raj¢ete. Poskozené plody byly sekunddrné napadany hou-
bovymi onemocnénimi.

V nejvice napadeném skleniku rajéat bylo poskozeni plodi mirou H. ar-
migera zhruba do 5 %. V tomto skleniku, stejné jako v celém sklenikovém
arealu AS JiZzni Morava v Tvrdonicich, byla ochrana zelenin proti Zivolis-
nym $kiidciim provadéna biologicky po celou dobu vegetace pouZitim anta-
gonistickych bioagens.

S ohledem na introdukovana bioagens a opylovate a pom&mé nevelky
rozsah poskozeni byla k likvidaci zvolena metoda mechanického vysbirani.
V tomto pifipadé by postfik razantnimi pfipravky ani nebyl dostate¢né efek-
tivni, zejména ve fazi, kdy housenka je zcela zavrtana v plodu. Podle literar-
nich udaji by bylo mozZné pouzit k ochrané proti housenkdm H. armigera
pfipravek na bazi Bacillus thuringiensis ssp. kurstaki —HD1 (Anony mus,
1989).

V teplejsich oblastech, odkud k nim migruje, je tato mira obdvanym
$kidcem, proti kterému jsou velmi intenzivné vyuZivany insekticidy. Jde
o Skudce vysoce rezistentniho proti riznym insekticidim, napf. pyrethroi-
dim, endosulfanu (Gunning, Easton, 1994; Forrester et al., 1993).
Byla zaregistrovana i rezistence vici pfipravkim na bazi B. thuringiensis
(Tabashnik, 1994). V oblastech nejvice zasaZenych timto $kiidcem jsou
hled4ny zpisoby zabranéni dal$imu zvy$ovani urovné rezistence H. armige-
ra rotaci chemickych pfipravku nepfibuznych skupin, pfipadné zavaddénim
biologické ochrany introdukovanim pfirozenych nepidtel (Vandenberg,
Cock, 1993;Jacobson, Kring, 1994).

Potrva-li trend k pozvolnému oteplovani, zejména v letnich m&sicich, bu-
‘de realné potitat s ¢ast&jdimi invazemi H. armigera do nasich zemé&pisnych
Sifek. Nelze vylou¢it ani dovoz vaji¢ek a mladych housenek na kvétech ka-
rafiati nebo jinych rostlin, hlavnim zdrojem pfipadného dalsiho $kodlivého
vyskytu u nas bude v3ak, s ohledem na charakter druhu, aktivni migrace do-
spélci. Pokud v8ak nedojde k napadeni siln€j$§imu, neZ bylo pozorovano
v Tvrdonicich, domnivame se, Ze chemick4 ochrana v naSich podminkach je
zbyte&na, stali sbér a ni¢eni housenek. V piipad¢ siln€j$iho napadeni by by-
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lo moZné vyuZit biologického pfipravku na bazi Bacillus thuringiensis ssp.
kurstaki.
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RECENZE

Slovensko-latinsko-anglicko-nemecko-francizko-Cesky slovnik
Nédzvy rastlin

PhDr. Lubica Sedlarova

Piestany, VURV 1995. Cena vrdtane DPH + postovné 150 Sk.

Vyskumny tstav rastlinnej vyroby PieStany, oddelenie VTI, ma vybudovani
$pecializovanu bazu s nazvy rastlin na PC (systém Micro COS/SIS) slovnikového
typu, na zaklade ¢oho vydal Siest-jazy¢ny slovnik. Slovnik obsahuje 777 terminov
vybranych pol'nohospodarskych plodin (obilnin, krmovin, strukovin, okopanin,
olejnin), ale tieZ nazvy zahradnych plodin, ovocnych drevin, nzvy rastlin lik a pa-
sienkov, burin, lie¢ivych rastlin a kvetov. Publikicia bola lektorovana poprednym
botanikom RNDr. Vladimirov Rehdkom, CSc., z Vysokej 8koly polnohospodarske;j
v Nitre. PouZit4 terminolégia je uzko prepojena na kédovnik genetickych zdrojov
EVIGEZ. V zoznamu pouZitej literatiry st uvedené najvyznamnej3ie pramene pri
pouziti cudzojazy&nych terminolégii. Ceské terminolégia vychadza z Dostélovej
Novej kvéteny CSSR a z Velkého kI'i¢a na uréovanie vy3sich rastlin. Slovnik vd'a-
ka svojej uprave a vybaveniu registrami najde uplatnenie vo vyskume, v zahrani¢-
no-obchodnej Cinnosti, na 3kolé4ch, v prekladatel'skej a timo&nickej ¢innosti a pod.
Na trhu nie je a ani v minulosti nebol vydany slovnik takéhoto zamerania. Pripra-
vuje sa i druhd verzia: &esko-latinsko-anglicko-nemecko-franctizsko-slovensky
slovnik.

Slovnik distribuuje Vyskumny tstav rastlinnej vyroby, oddelenie VTI, Brati-
slavska cesta 122, 921 68 Piestany.

Doc. Ing. Jozef Huszdr, DrSc.
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SOUCASNY VYSKYT CIZiCH EXPANZIVNiICH DRUHU ROSTLIN
V ZELEZNICNICH UZLECH CESKE REPUBLIKY

Occurrence of Alien Expansive Plant Species
at Railway Junctions of the Czech Republic

Viadimir JEHLIK

Institute of Botany, Academy of Sciences, Prithonice, Czech Republic

Abstract: In the years 1968—1994, adventive plants including alien expansive
weeds were monitored at 22 important railway junctions of the Czech Republic
(Fig. 1). The most significant results of this research were: 1. In total, 135 adven-
tive plant species were found, 25 of them (= 18.5%) are alien expansive weeds
(sensuJehlik, Hejny, 1993-1994). The significance of railway freight trans-
port for the introduction of alien weeds into the territory of the Czech Republic
has hereby been confirmed. 2. As in the foregoing time period,the most important
source of diaspores of new weeds from the imported agricultural raw materials
are the cereals (especially wheat and maize), to a lesser extent the oil crops (es-
pecially soya beans and sunflower). 3. Most of the newly introduced weeds —
with respect to the main routes of adventive plants, as defined before (Jehlik,
Hejny, 1974) — are found concentrated along the Elbe and the Pannonian
routes, whereas on the Eastern route the species are receding. 4. In the Czech
Republic, the expansion of the species Kochia scoparia (particularly subsp. sco-
paria), Panicum miliaceum s.1. (incl. subsp. agricolum), Ambrosia artemisiifolia,
Erigeron annuus (predominantly as subsp. annuus), Iva xanthiifolia, Setaria
macrocarpa and Panicum dichotomiflorum s. 1. is still continuing. 5. For the fu-
ture a continuing spread of suboceanically to Central European disposed alien
expansive weeds (with predominance of American species), and a simultaneous
recession of some continentally disposed “eastern“ species is to be expected in
the territory of the Czech Republic.

alien expansive plant species; railway junctions; distribution; prognosis of
spreading; Czech Republic

Abstrakt: V letech 1968-1994 byly monitorovany adventivni rostliny v&etné
cizich expanzivnich plevelii na 22 vyznamnych Zelezni¢nich nadraZich ve vybra-
nych Zelezniénich uzlech v Ceské republice (obr. 1). Celkem bylo zjist&no 135

149



Ochr. Rostl., 31, 1995 (2) : 149-160

druhil adventivnich rostlin, z nichZ 25 (18,5 %) patfilo mezi cizi expanzivni ple-
vele. Byl tak potvrzen vyznam nakladni Zelezniéni dopravy pro zavlékani cizich
plevel do CR. Jako zdroje diaspor cizich pleveli se uplatiiuji i nadale ptedevsim
obiloviny a olejniny. V sou¢asné dob& se §ifi, pokud se tye hlavnich migraénich
cest adventivnich rostlin, zejména druhy cesty labské a panonské, zatimco druhy
cesty vychodni viceméné ustupuji. V CR déle pokraduje expanze druhii Kochia
scoparia (zejména v subsp. scoparia), Panicum miliaceum s.1. (incl. subsp. agri-
colum), Ambrosia artemisiifolia, Erigeron annuus (pfevaZné& v subsp. annuus),
Iva xanthiifolia, Setaria macrocarpa, Panicum dichotomiflorum s.1. Z prognos-
tického hlediska 1ze v budoucnu o&ekavat jednak dal3i Sifeni suboceansky a stie-
doevropsky ladénych cizich expanzivnich pleveli (pfevaZuji druhy americké),
jednak dalsi ustup nékterych kontinentaln& ladénych ,,vychodnich* druhi.

cizi expanzivni druhy rostlin; Zelezni¢ni uzly; roz8ifeni; prognéza $ifeni; Ceska
republika
Abychom poznali $ifeni cizich expanzivnich pleveli (pod termin ,,cizi ex-
panzivni plevel“ zahrnujeme vechny cizi nebezpedné plevele v&etné tzv.
karanténnich, které byly uZ dfive uvedeny v pfislu§nych normativnich pfed-
pisech), bylo provadéno monitorovani adventivni flory ve 22 Zelezni¢nich
uzlech, roztrougenych difuzné na izemi Ceské republiky. Vysledky tohoto
monitorovani za rok 1993 shrnul pfehledné Jehlik (1994). PfedloZena stu-
die se opira jednak o citovany rukopis, jednak o nepublikované udaje z te-
rénniho vyzkumu.

MATERIAL A METODY

V terénu byla studovana adventivni flora pfileZitostn¢ od roku 1968 a sou-
visle v letech 1993 a 1994 na 22 vyznamnych Zelezni¢nich nidraZich ve vy-
branych Zelezniénich uzlech v Ceské republice (obr. 1). Vysledky byly
vyhodnoceny na zdklad€ srovnani s domaci a zahraniéni specidlni a agrobo-
tanickou literaturou (zejména Reed, 1971; Nikitin, 1983). Rostliny byly
sbirany a kritické taxony studovany a determinovany. Pravé z adventivnich
rostlin, coZ jsou v historické dob& na ur€itém uzemi zavlelené, zplanélé ne-
bo zdomacnélé rostliny ciziho piivodu, pochézeji vétsinou také nové expan-
zivni plevele. RozliSujeme jednak druhy vné&j$i neboli externi karantény
(EK), jednak druhy vnitini neboli interni karantény (IK). Mezi druhy vné&;jsi
karantény zafazujeme cizi expanzivni plevele, které se dosud rozsifuji z nej-
vétsi Easti mimo zemé&délské pidy, tzn. Ze se chovaji pfevazné jako nové cizi
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ruderdlni rostliny. Pokud se za¢inaji vyraznéji uplatfiovat jako nové plevele
na zem&dé€lskych piidach a postupné se uspé$né zadletiuji mezi druhou gamni-
turu aktudlnich ,domdcich“ pleveld, fadime je uZ mezi druhy vnitini karan-
tény Jehlik, Hejny, in prep.).

Zelezniéni nadraZi s monitorovanou cizi plevelovou flérou se nalézaji
v planirnim (6 lokalit) a kolinnim (16 lokalit) stupni, od nadmofské vysky
146 m (Usti n. Labem zépad) aZ do 430 m (Havligkiiv Brod). Dale uvadim
pfehled vybranych dopravnich lokalit s nadmofskou vyskou (m) a letopoc-
tem, k némuz se udaje vztahuji (tab. I). Cislovani v zhlavi tab. I je shodné
s dale uvedenym ¢&islovanim 22 dopravnich lokalit:

Cechy
1  Ceska Lipa, hlavni nadrai ca250m 1984, 1993, 1994
2 Ceské Budgjovice, sefad’ovaci 395m 1968, 1972, 1976, 1986, 1993, 1994
nadraZi
3 Havlickiv Brod, hlavni nadrazi ca 430 m 1973, 1993, 1994
4 Chomutov, hlavni nadrazi ca350m 1972, 1993, 1994
5 Chomutov, sefad’ovaci nadraZi 352 m 1972, 1993, 1994
6 Kolin, sefad'ovaci nadrazi ca200m 1968, 1971, 1972, 1974, 1976, 1984,
1987, 1991, 1992, 1993, 1994
7 Louny, hlavni nédrazi 175 m 1975, 1993, 1994
8 Lovosice-jih, sefadovaci nadrazi 155m 1976, 1981, 1987, 1991, 1993, 1994
9 Plzeii-Koterov, sefad’ovaci nadraZi ca 320 m 1972, 1976, 1986, 1993, 1994
10 Praha-Vr3ovice, sefad’ovaci ca230m 1968, 1975, 1979, 1987, 1989, 1990,
nadrazi 1991, 1992, 1994
11  Usti nad Labem-zapad 146 m 1974, 1982, 1987, 1991, 1992, 1993, 1994

Morava a Slezsko
12 Brno-Malomeéfice, sefad’'ovaci ca2l0m 1991, 1993, 1994

nadraZi
13 Breclav, nadrazi ca 160 m 1973, 1981, 1993, 1994
14  Frydek-Mistek, nadrazi 295 m 1993, 1994
15 Hodonin, hlavni nadrazi ca 180 m 1973, 1978, 1993, 1994
16 Hranice na Moravé, hlavni naddraZi 275 m 1973, 1975, 1993, 1994
17 Olomouc, levé a pravé 215m 1973, 1993, 1994
prednéddraZi (smér Praha)
18 Prerov, sefad’ovaci nadraZzi 207 m 1973, 1993, 1994
19 Suchdol nad Odrou, nadrazi 255m 1973, 1993, 1994
20 Sumperk, nadraZi 315m 1973, 1993, 1994
21 Zabieh na Moravé, hlavni nddraZzi 285 m 1973, 1993, 1994
22 Znojmo, nadrazi ca260m 1973, 1993, 1994
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Dopravni lokality — Zelezni¢ni nadraZi — byly vybriny pro monitorovani
novych expanzivnich pleveli v Ceské republice zim&mé&. Ve vnitrozem-
ském staté, jakym je pravé CR, je realizovan dovoz vétsiny zem&d&lskych
surovin, se kterymi jsou zavlékany také diaspory adventivnich rostlin, a tedy
i cizich expanzivnich pleveli pravé prostfednictvim Zelezni¢niho transportu.
Z toho diivodu patii kolejist¢ vétsich Zelezni¢nich nidrazi, zejména nadrazi
sefad’ovacich, ndkladovych a pfekladovych, a také $irsi okoli nddraZnich
skladu a sil k nejvice frekventovanym stanovistim adventivnich rostlin,
popt. i cizich expanzivnich pleveli. Vyzkum druhového sloZeni adventivni
flory vétsich Zelezni¢nich nadrazi za urcité ¢asové obdobi nam po vyhodno-
ceni poskytne dobrou pfedstavu o konstituovani aktudlni adventivni flory
a jeji postupujici naturalizaci. Na zakladé biologickych a ekologickych
vlastnosti adventivnich druhti v novych podminkich lze prognézovat, byt
jen s uritou pravdépodobnosti, chovani téchto druhii v budoucnosti a postu-
pujici zdomictiovani a expanzi téch nejagresivnéjsich. Cizi expanzivni ple-
vele mohou v budoucnosti vyrazné sniZit irodnost zemédélskych pid
v nékterych uzemich.

Botanickou nomenklaturu adventivnich rostlin a cizich pleveli uvadim
vétsinou bez autorskych zkratek, které si mize ¢tenaf vyhledat ve specidlni
literatufe (Tutin et al., 1964-1980; Gleason, 1958 aj.).

VYSLEDKY A DISKUSE

Nejvyznamn&j$imi zdroji diaspor, ovlivilujicimi zavlékdni cizich plevela
na vyznamna Zelezniéni nadrazi v dopravnich uzlech Ceské republiky, jsou
nepochybné i v sou€asné dob¢ Zelezniéni transporty zahrani¢niho konzumni-
ho i1 krmného obili a olejnin. Na zaklad€ provenience dovazenych obilovin
a olejnin lze predpokladat, Ze se na uizemi CR uplatituje v souasné dobé
zejména fenomén labské cesty adventivnich rostlin a dale téZ fenomén cesty
panonské (Jehlik, Hejny, 1974; Jehlik, 1993). Téméf viibec se v pos-
lednich letech nedovaZeji suroviny z uzemi byvalého SSSR, coz dobie zr-
cadli vysledky provadéného monitorovani na Zelezni¢nich nadrazich.
Z typickych ,,vychodnich“ druhii nebyly zi$t€ny s vyjimkou druhu Salsola
collina Pallas (Hodonin, Bfeclav) Zddné vyznamnéjsi botanické nilezy. Na
vétsing Zelezni¢nich nadrazi nékteré ,,vychodni“ plevele a adventivni rostli-
ny pouze pietrvavaji, Casto jen jako ,relikty” z minulého obdobi.
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v L Piehled soutasného vyskytu cizich expanzivnich pleveli na n&kterych vyznamnych Zelezni¢nich nadraZich ve vybranych Zelezni¥nich uzlech
v Ceské republice (1-11: Cechy, 12—22: Morava a Slezsko) — Survey of the recent occurrence of alien expansive weeds at some important railway
stations in chosen railway junctions of the Czech Republic (1-11: Bohemia, 12—22: Moravia and Silesia)
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V letech 1968 aZ 1994 bylo zjisténo na 22 Zelezni¢nich nadrazich 135 dru-
hi adventivnich rostlin, z nichZ 25 patfi do garnitury cizich expanzivnich
pleveli v Ceské a Slovenské republice (Jehlik, Hejny, 1993-1994)
(tab. II). Pokud se ty&e pivodniho roz$ifeni, pfevazuji mezi druhy, které by-
ly monitorovany na 22 Zelezni¢nich nidrazich, druhy americké, a to zejména
severoamerické (cf. Reed, 1971). Ze 135 druhi patfi 54 druhy (40 %) k to-
muto geografickému elementu. Z nich 13 naleZi do kategorie cizich expan-
zivnich plevell, popf. tzv. karanténnich pleveli. VétSina z nich patii mezi
plevele vnitini karantény. Timto zafazenim je zdiraznén jejich negativni vy-
znam s ohledem na chovéni na obd&lavanych pidach v CR.

IL. Seznam cizich expanzivnich plevelil na izemi Ceské a Slovenské republiky (Jehlik, Hej-
ny, 1993-1994) a jeho srovnani s vyskytem t&chto druhll na vyznamnych Zelezni¢nich nddra-
%ich ve vybranych Zelezniénich uzlech v Ceské republice — A list of alien expansive weeds in
the territories of the Czech and Slovak Republic (Jehlik, Hejny, 1993-1994) and its com-
parison with the occurrence of these species at important railway stations in the chosen railway
junctions in the Czech Republic

Vadeokéimenowsons! | N | enich nicrich CF (06
1. Abutilon theophrasti Med. IK 18
2. Acroptilon repens (L.) DC. EK 5
3. Alopecurus myosuroides Huds. IK -
4. Amarathus albus L. IK 55
5. Amaranthus blitoides S. Watson IK 18
6. Amarathus powellii S. Watson IK 86
7. Amarathus viridis L. EK -
8. Ambrosia artemisiifolia L. IK 59
9. Ambrosia trifida L. EK 5
10. Artemisia annua L. IK -
11. Artemisia verlotiorum Lamotte IK -
12. Bunias orientalis L. IK 36
13. Cannabis ruderalis Janisch. IK -
14. Chenopodium pumilio R. Br. EK 5
15. Commelina communis L. EK -
16. Consolt.'da orientalis (Gay) IK _—
Schrédinger
17. Cuscuta campestris Yuncker IK 14
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; NavrZeny druh Vyskyt druhu na vybranych
1
Viodeckemnotexon karantény? | Zeleznicnich nadrazich CR (%)
18. Cuncuta epithymum (L.) L K
var. trifolii Babington in Wheeler o
19. Eleusine indica (L.) Gaertn. EK -
20. Erigeron annuus (L.) Pers. IK 50
21. Helianthus annuus L. (s.s.) EK 5
22. Hirschfeldia incana (L. in Jusl.) EK 4
Lagreze-Fossat
23. Iva xanthiifolia Nutt. IK 45
24. Kochia scoparia (L.) Schrader s.1. IK 86
25. Lactuca tatarica (L.) C. A. Meyer EK 9
26. Orobanche cumana Wallr. IK -
27. Orobanche minor Sm. IK -
28. Orobanche ramosa L. IK -
29. Oxalis debilis Humb., Bonpl. K
et Kunth 2}
30. Oxalis latifolia Humb., Bonpl. K
et Kunth -
31. Oxybaphus nyctagineus (Michaux)
EK 9
Sweet
32. Panicum capillare L. s.1. EK 23
33. Panicum dichotomiflorum EK 14
Michaux s.1.
34. Panicum miliceum L. s.1. incl. K 68
subsp. agricolum Scholz et Mikolas
35. Rumex patientia L. IK 18
36. Rumex triangulivalvis (Danser)
Rech. fil. Bk 18
37. Setaria macrocarpa Lucznik K 23
(= S. faberi auct.)
38. Sisymbrium volgense Bieb. ex E. EK 36
Fourn.
39. Sorghum halepense (L.) Pers. IK 18
40. Veronica filiformis Smith IK -

IK = vnitini karanténa — internal quarantine; EK = vn&;jsi karanténa — external quarantine

1

railway stations of the Czech Republic (%)

scientific taxon name; 2proposxed kind of quarantine;

3occurrence of the species at the chosen
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Déle uvadim procento zastoupeni americkych druhi cizich expanzivnich
plevelii na 22 Zelezniénich nidrazich v CR (22 = 100 %):

86 % Amaranthus powellii 18 % Amaranthus blitoides
59 % Ambrosia artemisiifolia 18 % Rumex triangulivalvis
55 % Amaranthus albus 14 % Cuscuta campestris
50 % Erigeron annuus 14 % Panicum dichotomiflorum s.1.
(v&tSinou v subsp. annuus) 9 % Oxybaphus nyctagineus
45 % Iva xanthiifolia 5 % Ambrosia trifida
- 23 % Panicum capillare s.1. 5 % Helianthus annuus s.s.

V tomto seznamu nejsou zahrnuty druhy, které k ndm mohou pfichizet
s americkym zboZim, av8ak jejichZ primarni aredl je situovén jinam, napf. do
vychodni a jihovychodni Asie (napf. 23 % Setaria macrocarpa). Lze konsta-
tovat, Ze cizi expanzivni plevele pfedevsim ze severovychodu USA prodéla-
vaji v CR postupnou naturalizaci i mimo lokality na tzv. labské cesté (Jeh-
lik, 1993).

Ve srovnani s témito adventivy je pocet ,,vychodnich” pleveld (Nikitin,
1983), z nichZ n&které patii mezi typické ,,Zelezni¢ni“ rostliny (Jehlik,
1981), ve svém $ifeni viceméné stagnujici.

Déle uvadim procento zastoupeni téchto druhii (pfevdzné z izemi byvalé-
ho SSSR) cizich expanzivnich plevelii na 22 Zelezni¢nich nadrazich v CR
(22 =100 %):

36 % Bunias orientalis 36 % Sisymbrium volgense
36 % Kochia scoparia 9% Lactuca tatarica
subsp. densiflora 5 % Acroptilon repens

Zde v3ak nejsou zahrnuty druhy, které k nAm mohou pfichidzet mimo vy-
chodni cestu ¢astéji i s americkym zboZim, popf. tzv. panonskou cestou také
z jihovychodni panonské Evropy a z Balkdnu (napf. 68 % Panicum milia-
ceum s.1. incl. subsp. agricolum, 59 % Ambrosia artemisiifolia, 45 % Iva
xanthiifolia). Ve srovnani s americkymi druhy je $ifeni typickych vychod-
nich plevelii v Ceské republice vyrazné brzdéno relativné subocednskou po-
lohou stiedni Evropy, a tedy i CR. Vét$ina kontinentalnich a subkontinen-
talnich adventivnich druhi z vychodu je ve svém $ifeni na zdpad vyrazng
limitovana klimatickymi poméry (Je hlik, 1989).

Fenomén panonské cesty adventivi (Je hlik, Hejny, 1974) se projevu-
Jje vyrazn€ piedevsim v niZinich Slovenské republiky. Proti labskym a vy-
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chodnim migrantim jsou druhy migrantu panonského jen malo specifické.
Vétsinou se jednd o druhy polyhemerochorni, z nichZ mnohé jsou spoleéné
jak pro vychodni, tak popf. i pro labskou cestu adventivii.

Ze 135 druhi adventivnich rostlin, zjiSt¢nych na 22 vybranych Zelezni¢-
nich nadrazich, patfi 25 druhti mezi cizi expanzivni plevele. Déle je uvadim
podle frekvence vyskytu na zkoumanych dopravnich lokalitich (22 = 100 %):

86 % Amaranthus powellii 18 % Abutilon theophrasti
86 % Kochia scoparia s.. 18 % Amaranthus blitoides
68 % Panicum miliaceum s.1. 18 % Rumex patientia
(incl. subsp. agricolum) 18 % Rumex triangulivalvis
59 % Ambrosia artemisiifolia 18 % Sorghum halepense
55 % Amaranthus albus 14 % Cuscuta campestris
50 % Erigeron annuus 14 % Panicum dichotomiflorum s.1.
(vétSinou subsp. annuus) 9 % Lactuca tatarica
45 % Iva xanthiifolia 9 % Oxybaphus nyctagineus
36 % Bunias orientalis 9 % Acroptilon repens
36 % Sisymbrium volgense 5 % Ambrosia trifida
23 % Panicum capillare s.1. 5 % Chenopodium pumilio
23 % Setaria macrocarpa 5 % Consolida orientalis
(=S. faberi auct.) 5 % Helianthus annuus (s.s.)

Z uvedeného piehledu vyplyvé, 2¢ v CR dile pokraduje expanze druhi
Kochia scoparia (zejména v subsp. scoparia), Panicum miliaceum s.1. (incl.
subsp. agricolum), Ambrosia artemisiifolia, Erigeron annuus (pfevazng
v subsp. annuus), Iva xanthiifolia, Setaria macrocarpa, Panicum densiflo-
rum s.1. Udaje o frekvenci dalsich expanzivnich pleveli jsou velmi piibliZng
podobné s poméry frekvence na ostatnich, tzn. neZelezni¢nich synantropnich
stanovistich. Na Zelezni¢nich nadraZich vyrazné pfevazuji druhy vnitini ka-
rantény, které nalezneme, i kdyZ n&kdy jen spofe, v CR a SR také na obd&l4-
vanych pudach. Nékteré druhy cizich expanzivnich pleveli se nemohou na
Zelezni¢nich nadraZich diky své ekologii viibec vyskytovat, coZ se tyka ze-
jména sklenikovych pleveli Oxalis debilis a O. latifolia, v omezené mife
parazitickych pleveli Cuscuta epithymum var. trifolii a rodu Orobanche,
a take luCniho plevele Veronica filiformis.

Z prognostického hlediska Ize o&ek4vat na izemi Ceské republiky jednak
dalsi Sifeni subocednsky az stfedoevropsky ladénych cizich expanzivnich
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pleveli (podle ptivodu pfevaZuji druhy americké), jednak dalsi astup nekte-
rych kontinentalné ladénych ,,vychodnich“ druhi. To je zapfi¢inéno nejen
klimaticky, popf. biologicky, ale téZ podminkami ekonomicko-geograficky-
mi (Jehlik, 1989). '

Podékovani

Za finan¢ni podporu pfi vyzkumu rozifeni cizich expanzivnich pleveli ve vybra-
nych Zelezniénich uzlech Ceské republiky v letech 1993 aZ 1994 d€kuji Ministerstvu
zemé&d&lstvi Ceské republiky v Praze.
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TROGODERMA GRANARIUM EVERTS

Synonyma: Trogoderma khapra (Arrow)

Rusnik skladiStni

Narodni nazvy: anglicky — khapra beetle, némecky — Khaprakiifer, francouzsky —
dermeste (trogoderme) des grains

1. Brouk koZojeda 2. Poskozena zrna psenice

Napadané substraty: KoZojed skladistni na rozdil od vétSiny koZojedu se Zivi rostlin-
nym substratem. Larvy poskozuji rizné komodity, hlavné obiloviny, ryZi, ale i luSténiny,
kopru, ofechy, mouku, otruby, kli¢ky, slad, pokrutiny, osivo zeleniny, téstoviny, sudené
ovoce. Larvy vyssich ristovych stupiit mohou poskozovat cela zma, kdezto larvy
prvniho stupné se Zivi na Glomcich zrm nebo mechanicky poskozenych zrnech.

Geografické rozsireni: Rudnik skladi$tni pochézi z jizni Indie. Do zemi mimého pasma
je zavlékan s importovanymi surovinami ze zemi tropického a subtropického pasma.
Nevyskytuje se v Kanadg, Jizni Americe, Australii.

Bionomie: Samice klade béhem Zivota aZ 130 vaji¢ek. Zivotnost brouki je cca 10 aZ
20 dni. Vyvoj od vajicka po imago trva 25-30 dni (pii 35 °C) az 310 dni (pfi 21 °C).
Optimalni teplota je 30-37 °C, limitni teploty pro Gsp&$ny vyvoj jsou 24 a 41 °C.
V piipadé nepiiznivych podminek mohou larvy prejit do diapauzy, v niZ vydrzi bez
potravy nékolik mésicti az rokl. Imaga nelétaji. Larvy pteZiji i na substratech o relativni
vlhkosti 2 %.

Hospodarsky vyznam: Vyznamny $kidce skladovanych obilovin, olejnin, sladu a kop-
ry v tropickych oblastech. Plisobi velké $kody poZerem, na skladovanych obilovinach,
miize byt pfi¢inou ohniska zahfevu. V CR byl n&kolikrat zjitén v importovaném zbo?,
nejéastéji na olejnatych semenech. Jeho aklimatizace v naSich podminkach zatim nebyla
zjisténa.



Zpusoby zavlékani: Rizné importované komodity (viz vycet substratil) dovaZzené
zvlasteé z tropickych a subtropickych oblasti.

Determinace: Brouk plose ovalny, 1,5 aZz 3 mm velky. Hlava a §tit hnédoc¢erny, krovky
pokryté jemnymi hnédorezavymi chloupky, které tvoii nezietelné skvmy, ojedinéle
s bilymi chloupky. Chloupky na krovkach byvaji Casto odfené. Samice je svétleji
zbarvena a vétsi neZ samec. Tykadla s 11 ¢lanky jsou zakon¢ena volnou 3—4 ¢lankovou
pali¢kou. Vaji¢ka jsou bila, 0,7 mm dlouhd, s jednim koncem zaoblenym a druhym
Spi¢atym. Larva je Zlutobila aZ Zlutohnéda, az 4,5 mm dlouh4, silné ochlupena, na konci
téla s dlouhym chvostkem chlupii. Kukla samicky je cca 6 mm velka, kukla samecka je
mensi. RozliSovaci znak pfibuzného rodu Anthrenus: §tit a krovky nejsou pokryty
chloupky jako u rodu Trogoderma, ale Supinkami.

a — tykadlo samce, b — tykadlo
samice, ¢ — larva

(a, b podle H. Hintona,

c podle J. BartoSe a P. Vernera)

Text: Z. Kugerova; Foto: M. Kaftan



ORYZAEPHILUS SURINAMENSIS (L.)

Synonyma: Silvanus sp.
Lesak skladiStni

Narodni nazvy: anglicky — sawtoothed grain beetle, némecky — Getreideschmalkéfer,
francouzsky — silvain, cucujide dentelé des grains

1. Brouk lesaka skladidtniho 2. Poskozené téstoviny

Napadané substraty: Tento druh poskozuje $irokou kalu importovanych i skladova-
nych substrati — obili, ryzi, slad, obilni smési (miisli), kroupy, mouku, té€stoviny, pecivo,
susené ovoce, tapioku, araSidy, ofechy, kopru, tabak, cukr, kandovany cukr, kofeni,
drogy.

Geografické rozsifeni: Kosmopolitni druh. V CR se vyskytuje na skladovanych sub-
stratech 1 v provozech potravinarského primyslu.

Bionomie: Dospélci maji velkou Zivotnost (az ti1 roky) a vydrzi dlouho bez potravy
(40 az 70 dni v zavislosti na teploté). Samicka klade vajicka jednotlivé nebo ve
skupinach na substrat nebo do jeho blizkosti a naklade béhem Zivota az 375 vajicek.
Lesak se uspésné rozmnozuje v rozmezi teplot 18 az 37,5 °C. Minimalni relativni vlhkost
vzduchu, pii které se jesté rozmnozuje, je 10 %. Cely vyvoj od vajicka po dospélce trva
20 (pti optimu 31 az 35 °C, 65 az 90% r. v.) az 100 dni (18 °C, 80% r. v.). V naSich
podminkach ma tento $klidce 2 aZ 3 generace ro¢né, ve vytapénych provozech az
7 generaci. Je vysoce adaptabilni, odolny vici chladu 1 nizkym vlhkostem vzduchu.

Hospodarsky vyznam: Brouci i larvy plisobi hmotnostni a jakostni $kody na skladova-
nych komoditach. Rychleji se mnoZi na zrmech mechanicky poskozenych nebo primamé
napadenych jinymi Skudci (vyvijejicimi se uvnitf zrma — napi. pilous, korovnik).
Z napadenych provozl se mohou Sifit s potravinarskymi vyrobky do domacnosti. Na
skladovanych obilovinach mohou byt pfi¢inou ohniska zahievu.



Zpusoby zavlékani: Lesak skladidtni miize byt zavlékan v nejriznéjsich komoditéch,
hlavné ze subtropickych a tropickych oblasti. Mala velikost a schopnost pronikat do
nepatmych $térbin umoZziuje kontaminovat i balené komodity a rovnéZ snadno zamofit
prazdné kontejnery a dopravni prostredky.

Determinace: Brouk je tmavohnédy, plochy, 2,5 aZ 3,5 mm velky. Stit ma na kazdé
strané Sest vyraznych zubi a na dorzalni strané tfi podéIna Zebra. Tykadla jsou ukon¢ena
volnou tfi¢lankovou palickou. Samec ma na vnitini strané stehna zadniho paru nohou
zietelny Spicaty zoubek. Vajicko je bilé, lesklé, cca 0,85 mm dlouhé (tfikrat delsi nez
Sir8i). Larva je podlouhla, Zlutobild, s tmavsi hlavou a dvéma tmavsimi skvrmami na
hibetni strané ¢lanki. Délka asi 2,5 mm. Kukla je velika cca 2,5 mm a ma $tit rovnéz se
Sesti zuby na kazdé strané. RozliSovaci znak od ptibuzného druhu O. mercator — spanky
tak dlouhé jako oko (u O. mercator spanky zaSpicatélé, kratsi nez 1/2 délky oka).

O. surinamensis: a — spanky
O. surinamensis (nahofe),
spanky O. mercator (dole)
b —larva

(a podle H. Weidnera,

b podle D. Halsteada)

Text: Z. Ku€erova; Foto: M. Kaftan
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