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ASSESSMENT OF STAGONOSPORA NODORUM BERK.
DISEASE SEVERITY IN WINTER WHEAT AFTER INOCULATION

Ludvik TVARUZEK, Karel KLEM

Agricultural Research Institute Kroméfiz, co. LTD.,
Havli¢kova 2787, 767 41 KroméFiz, Czech Republic

We assessed different parameters of the reaction of winter wheat to
Stagonospora nodorum Berk. after artificial inoculation in the field.
Previous findings that symptoms on the flag leaf are more closely cor-
related with yield reduction than those on the ear were confirmed. Vis-
ual symptoms of infection were influenced by the mean daily tem-
perature and distribution of precipitation during May-June, i.e the
heading period. High temperatures at inoculation, followed by a steady
decrease, caused a lower infection level. Only yield reduction showed
no significant differences in the parameters tested, between the years
of the experiment. Possibilities of breeding for tolerance to Stagono-
spora nodorum are discussed.

winter wheat; Stagonospora nodorum; symptom exprwsxon yield re-
duction; climatic factors

The occurrence of a Stagonospora nodorum epidemic depends on favour-
able weather conditions for pathogen development. In this agroclimatic re-
gion, it is closely correlated with the amount of precipitation during
May-July (Sird&ek, 1973).

Another factor associated with disease severity is a temperature gradient
(Vaiiov4, Benada, 1988 ). A rising temperature can change not only the
reaction of particular genotypes (Lutz, Bergstrdm, 1986), but also it can
influence the disposition of a variety to diseases (TvaruzZek, 1991a).

We usually need to inoculate the screening plots to establish a high initial
infection. The inoculum is applied at late developmental stages (heading), so
a high number of pycnidiospores fall directly onto the organs of the upper
plant (ears, flag leaves).

It was necessary to study Stagonospora nodorum development under dif-
ferent climatic conditions of experimental years after inoculation. We tried
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to find the parameter best suited for selection and we determined the stability
of visual and productivity traits from year to year and the relationships between
them.

MATERIALS AND METHODS

About 750 winter wheat varieties and breeding lines were tested for their
reaction to Stagonospora nodorum during 1991-1993. The experiment was
established by hand sowing the and seeds were distributed in holes in the
circumference of a circle (20 kernels/1 replicate at a diameter of 3 cm). Va-
rieties were sown in the field (after grain peas as a preceding crop) on 19. 09.
1990, 20. 09. 1991, and 21. 09. 1992. In autumn, a combination of Glean +
+ Quartz was applied in a single treatment to control weeds. The experimen-
tal plots were fertilized with a regeneration dose of nitrogen (30 kg/ha) in
spring, The inoculum, isolate SN-KM 46/93, was prepared following a mo-
dified method of Stagonospora nodorum cultivation on cereal kernels des-
cribed by Tvarizek (1993). The inoculum was applied by spraying at a
final concentration of 6.106 spores per ml. Plots were inoculated at DC 59
and covered with coloured PVC bags to establish good pathogen develop-
ment (TvariZek, 1991b). A control variant was sprayed with Prochloraz
(Sportak 45 EC), 1 1/ha to protect plants from fungal diseases.

Visual symptoms of ear and flag leaf infection were evaluated 7, 14 and
21 days after inoculation following Brénnimann’s scale (1968). We used the
“14thDay-Evaluation“ as the source of data for the subsequent analysis.

After harvest, we assessed the mean grain weight per ear of twenty ran-
domly selected ears for both infected and control variants, and calculated the
reduction of ear productivity caused by the pathogen.

The significance of differences from year to year for the above mentioned
traits was tested, as well as the correlation between visual symptoms of in-
fection and the reduction of productivity.

Each year the weather conditions for the period of May-June were summarized
and their possible influence on disease severity was assessed and discussed.

RESULTS

The values of measurements in individual years were analysed together to
ascertain the “reaction trends from year to year”. Infection symptoms on the
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ear and flag leaf reached the highest mean values in 1992, and the lowest in
1993 (Table I). There were highly significant differences between 1991—
-1992 and 1992-1993 in both visual traits. No significance was found for
mean yield decrease in any of the three years of the experiment.

L Stagonospora nodorum damages of winter wheat in different years of experiment

Mean values Paired t-test differentation
1991 1992 1993 1991 1992 1993

Yield loss [%) 16.3 18.8 22.5 1.07 1.13 2.05
Ear damage [%)] 273 37.0 25.2 3017 | 326 0.50
Leaf damage [%] 23.5 33.9 204 | 272" | 352" 1.64

= signiﬁcantat aoo'

To characterize weather conditions better we assembled data on climatic fac-
tors (mean daily temperature, and precipitation) in Fig. 1. The weather through the
May-June period was relatively dry in 1992. A hot, dry period at the begin-
ning of heading was followed by a prolonged decrease in mean day tempera-
tures and an increase in precipitation at later developmental stages in 1993.
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II. The relationships between ear and flag leaf visual damages and yield reduction.

Correlated traits 1991 1992 1993
Yield reduction: ear symptoms 022" 022" 0.14
flag leaf symptoms 0.32™ 0.39™" 027"

** significant at o 0.01

Correlation coefficients were calculated for relationships between the de-
gree of visual infection and yield reduction (Table II). Correlations between
final yield reduction and infection value of the flag leaf were closer than
between the former parameter and symptoms on the ear. The values of re-
gression coefficients for flag leaf infection and yield reduction varied from
0.14 to 0.24. In other words, a ten-percent increase in flag leaf infection
could be responsible for 1.4-2.4% higher yield loss.

DISCUSSION

Infection symptoms on the flag leaf correlated with final yield reduction
better than those on the ear, although the significance of the correlations in-
creased only in the year with favourable conditions for pathogen develop-
ment. These findings confirmed the experiments conducted by Walther
and Bé6hmer (1992) who found the disease score from the flag leaf being
best correlated with yield reduction.

Visual damages of ears and flag leaves were influenced by specific sea-
sonal conditions. Wainshilbaum and Lipps (1991) noted the most in-
tensive spread of infection at the beginning of heading when the temperature
rose up to 24 °C, but the pathogen was inhibited at 29 °C. The opposite situ-
ation was at later developmental stages, when higher temperatures facilitated
symptom expression. Stress factors can influence tissue ageing and as plant or-
gans grow old, their disposition to infection increases (TvaruzZek, 1991a).

In 1992, visual symptoms were on the average 10% higher than 1991. A
slow increase in mean daily temperature was accompanied by sufficient and
regularly distributed precipitation in the third part of May and the first two
parts of June in 1992.

Only in yield reduction were there no significant differences between the
years. It confirmed our assumptions that tolerance breeding can be effective
because of its relative stability; this was also found by Brénnimann
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(1982). Gilbert and Tekauz (1993) also suggested kernel weight reac-
tion to the disease as a more reliable indicator of genotype performance.
Lower relationships were determined between ear infection and tolerance
(vield reduction) (Rapilly etal., 1988). Our own results supported this finding.
-Leath et al. (1993) pointed to seasonal precipitation as one of the most
important factors for Sepforia diseases severity. We have to take into ac-
count the artificial inoculation specificity, which emphasized our attention
paid also to distribution of precipitation during a short period of inoculation.
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L. TvariuZek, K. Klem (Zemédélsky vyzkumny ustav Kromé¥iz, s.r.o.,
Krometiz, Ceskd republika)

Hodnoceni stupné napadeni pSenice ozimé Stagonospora nodorum Berk.
po inokulaci

V podminkéch umélé infekce v poli jsme u pSenice ozimé hodnotili diisledky na-
padeni houbou Stagonospora nodorum Berk. V prib&hu tii vegetanich ro¢nikid
1991-1993 byly sledovany vizuélni symptomy napadeni na klasech a listech a vy-
nosové redukce po sklizni.

Byly potvrzeny dfiv&jsi poznatky o t&sn&;3i zavislosti mezi stupn&m napadeni pra-
porcového listu a vynosovou redukci v porovnéni s napadenim klasu.

Byly analyzovény vztahy mezi priibhem klimatickych faktorl (primémaé denni
teplota a sraZky) za obdobi kvé&ten aZ erven v jednotlivych letech a meziro&nikova
zména v intenzit& projevil napadeni chorobou. V roce 1992 byly vizudlni pfiznaky
napadeni v primé&ru o 10 % vy33{ neZ v roce 1991. Tento ro¢nik byl charakterizovan
pomalym nardstem prim&mych dennich teplot a pravidelnym rozloZenim sréZek
koncem mé&sice kvétna a v prvnich dvou dekddéch Eervna. Naproti tomu v roce 1993
byly vysoké teploty, které byly v dob& meténi nisledovany dlouhodobym poklesem
prim&mych dennich teplot, disledkem &ehoZ byl nejniZ§i stupeii napadeni v ramci
sledovanych let. Pouze pro vynosovou produktivitu nebyly nalezeny pritkkazné roz-
. dily mezi ro&niky. Je diskutovédna meziro&nikov4 variabilita ve vysledcich polnich
pokusil v podminkach um&lé infekce.

pSenice ozimé; Stagonospora nodorum; ptiznaky napadeni; vynosova redukce; kli-
matické faktory

250



Ochr. Rostl., 30, 1994 (4) : 251-260

DEVELOPMENT OF YELLOW RUST EPIDEMIC
IN A SUSCEPTIBLE WINTER WHEAT VARIETY

Lubomir VECHET

Research Institute for Crop Production — Department of Applied Genetic,
161 06 Praha-Ruzyné, Czech Republic

Winter wheat, cultivar Danubia was attacked by yellow rust (race
Clement) in a different way in each year of a six-year trial. The flag
leaves were the most affected leaves of the plant, with flag and F-1
leaves each having more than 30% of the total infection of the plant.
The share of other leaves was 4 to 14%. More than 50% of all ears were
affected. A high, positive correlation was found between the attack of
whole plants, F-2 leaves and that of the flag leaves. The number of
attacked ears was strongly influenced by the attack of the flag leaves
and somewhat less by the attack of F-2 leaves and of whole plants. The
rate of disease development in different leaf floors was on average
highest in the F-1 and flag leaves; it was dependent strongly on the
daily mean temperature in the period of visible attack of leaves.

yellow rust; epidemic; leaves and ears affection; time; temperature;
winter wheat

As a result of the use of resistant wheat cultivars, the occurrence of Pucci-
nia striiformis Westd. is low in Czech Republic. There is only a light appea-
rance of the disease at 28 monitoring stations of the Central Agricultural
Plant Control Institute during the period of 1976—1983, with practicaly no
rust in 1976, 1979 and 1983 (V&chet, 1987). Only in 1977 the susceptible
Yugoslav cultivars Sava and Zlatnd Dolina were severely attacked. How-
ever, yellow rust still is a plant disease of considerable importance in Europe
(Bartos$ et al,,1991). Spread of the disease is favoured by weather conditi-
ons, mainly rainfall and temperature, especially at the beginning of an epide-
mic (V&chet, 1993).

The aim of the present work was to study the course of yellow rust epide-
mic on different leaves of winter wheat, the influence of time and tempera-
ture on the disease, and the occurrence of affected ears.
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MATERIAL AND METHODS

Small plot trials (size 1 m2, isolation distance 5 m) were set up in Prague-
Ruzyné (mean annual temperature 7.7 °C, mean annual total precipitation
450 mm, elevation 326 m) with four repetitions in the period from 1987 to
1992. The winter wheat cv. Danubia (with translocation 1B/1R) was artifici-
ally inoculated with the yellow rust, race Clement, which overcomes resis-
tance gene Yr9. Five plants of winter wheat in each repetition were
inoculated with urediniospores (Browder, 1971), bedewed and enclosed
in glass cylinders for three days. The infection was disseminated to other
from this inoculated focusplants. The degree of infection of leaves was eva-
luated by a 9-point assessment scale (Coakley etal.,1982). For calculation
of the speed of the spread of the epidemic, the lowest occurrence of 0.2%

-and a latency period of 15 days were choosen. Attacked ears were expressed
in percentage.

" A possible correlation between the time of visible infection of leaves and
average temperature during this period were evaluated. The level of infecti-
on on the whole plants was expressed as cumulative percentage (total of ma-
ximal attack of all leaves). The Gompertz growth model of disease
development rate amended by Berger (1981) was used for analysis of the
epidemic on particular leaf floors:

k = [gompit (v,) — gompit (v,) / (£, — t))]
where: gompit () = —In [-In (y)]

Relations between the course of infection of the flag and other leaves and
infection of ears, and between the rate of disease development, the time of
visible infection and temperature were expressed by correlation coefficient.
The quotient of disease dispersion to be assigned to monitored changes was
expressed by determination coefficient.

RESULTS

The disease level was different in individual years. It was highly and po-
sitively dependent on the number of days from artificial inoculation to the
last evaluation (Table I). The highest initial infection 50.3% was in 1990,
when the daily mean temperature was lowest (13.7 °C) and the latent period
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L Leaves and ears of winter wheat cv. Danubia affected by yellow rust, race Clement

Year A B c F P F-2 F3 F-4 F-5 D E

7.5. | 20.5. 6-7 0 0 03 42 + 4.5
5.6. 100/ o 0.4 36 1.0 + + 9.2
M 176. | 1051] 22 6.8 36 + + " 17.8
2.6 | 10,53 57 6.8 * + + * 213

52 8.7. 11| 278 + 5 " + + s34 | 750
20.4. | 10.5. 7,0 0 42 2.0 1.0 7.2
27.5. 9,0/ o 0 0 4.6 18.5 + 23.1
19858 0.6 | 1052] 22 42 50 + + " 35.5
20.6. 11| 22 42 + + + & 35.5

6 | 276 2| 125 | 420 ‘ + + " 78.6 12.5
1.4 | 115 6,0 02 02 0.4 08
18. 5. 80| o 0 03 36 11.0 149
1989 30. 5. 10,3 . 0.1 0.5 0.4 + + + 15.9
g6 | 1051 22 5.0 338 + + + 25.9
206 | 1053 320 | 380 + + % + 28.7

84 4.7 11,1 + + + + + + 61.9

.
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N Table I continue
L

Year A B c F F-1 F-2 F3 F-4 F-5 D E
104. | 24.5. 10,3 0.5 24.0 22.0 38 + + 50.3
30. 5. 10, 5 1.8 24.0 22.0 + + + 51.6
- 7.6. 10,52 217 4.6 22.0 + + + 92.1
13.6. 10,53 | 9.5 84.5 42.0 + + + 220.8
18.6. 1,1| 90.5 84.5 + + + + 220.8
26. 6. 11,2 + + + + + + 220.8
20 9.7. 1,3 + + - + + + 220.8 97.5
6. 5. 11.6. 10,4 0.2 02 0.4 + + 4 0.8
1991 2.7. 10,54 540 40.0 + + + + 94.4
54 | 9.7 1,2 | 540 + $ + + + 94.4 52.5
1.4, 2.6. 10, 5, 1 0.5 46.0 62.0 480 + % 156.5
1992 22.6. 10,5,4| 995 + + & 3 * 255.5
92 2.7, 1,2 9.5 + § % $ % 255.5 93.3
" ¥ 0.80858

F —flag leaf; + dead leaves; A — date of inoculation; a — the number of days from artificial inoculation to the last evaluation; B — date of evaluation;
C — development stage of plants; D — cumulative percentage of the whole plant affected; E — percentage of attacked ears;
r— correlation coeficint
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was longest (41 days). In other years, the average temperature at the begin-
ning of the epidemic was higher (from 14.7 to 17.7 °C).

The highest level of infection by yellow rust (Table I) was observed in
1990 and 1992, when the cumulative percentage of infection on the whole
plant was 220.8% and 255.5% resp., and more than 90% of the ears were
affected. In contrast, the lowest occurrence was in 1989. The least number of
infected ears was observed in 1988 (12.5%), while in other years more than
50% of the ears were affected.

The flag leaf (F) was most affected (99.5%) in the year of the highest
disease level (1992) and more affected leaf in years 1987, 1990, 1991 than
F-1 one. The F-1 leaf was more affected than the flag leaf in 1988 and 1989
only. In years when infection was low (1987, 1988, 1989), the attack of the
flag leaves was lower (up to 32%) than in years with high disease levels
(more than 90%). The F-1 leaves were being affected slowly, mostly up to
50% of leaf surface. There were differences in the level of infection on F-2
leaves, which were mostly only slightly affected. Infection on F-2 leaves
was higher only in 1990 and 1992 (more than 40%). Other leaves (F-3, F-4
and F-5) were relatively minimally affected. The differences in the attack of
individual leaf floors are demonstrated by their average maximum attack
(Table II). The proportions of the attack of individual leaf floors in the attack
of the whole plant indicated that the flag and F-1 leaves shared each more
than 30%. The share of other leaves was essentially much lower (4-16%).

A high positive correlation was found between the attack of whole plants,
the F-2 leaves and attack of the flag leaves (Table III). The coefficient of
determination showed that the attack of the flag leaves was influenced from
80-88% by the attack of F-2 leaves and of whole plants. A lower dependence
was found between the attack of F-3 leaves, F-1 leaves and flag leaves.

II. Maximum attack (A) of leaves of winter wheat cv. Danubia by yellow rust, race Clement,
and proportion of each leaf floor attack (B) in percentage of total attack of the plants (average
of six years)

Leaves
F F-1 F-2 F-3 F-4 F-5
“A 52.72 42.88 19.17 11.50 1.77 6.00
B 37.57 30.55 13.87 8.19 5.54 4.28

¢ - flag leaf
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IIL. Relationship between maximum of individual leaf floors affected (average of six years),
attack of the whole plant (cummulative percentage), and attack of the flag leaves (F), and
number of ears of winter wheat cv. Danubia affected by yellow rust, race Clement

F-leaves Ear
r R? r R
F leaf - - 0.80589 64.945
F-1 leaf 0.62543 39.116 0.31750 10.945
F-2 leaf 0.89264 79.601 0.69412 48.263
F-3 leaf 0.67461 45.510 0.38373 14.729
Whole plant 0.93960 88.290 0.66092 43.628

r — correlation coefficient; R? — determination coefficient

The number of affected ears was influenced by the attack of the flag lea-
ves and somewhat less by that attack of F-2 leaves and whole plants.

Yellow rust was present (Table IV) longer on the top two leaves (flag and
F-1) than on the lower leaves (F-2, F-3, F-4) which where affected only we-
akly. An exception was 1992, when the lower leaves (F-2, F-3, F-4) were
severely affected.

The disease development rate in individual leaf floors (Table IV) was hig-
hest in the F-1 and flag leaves. A high positive correlation was found betwe-
en the disease development rate in the leaves (during the trial period) and
daily mean temperature in the period of visible attack of leaves.

DISCUSSION

The severity of yellow rust was strongly influenced by the time elapsed
since inoculation of the plants. That means the earlier the artificial inocula-
tion, the higher the severity of the disease. In addition the level of the disease
can be influenced (V&chet, 1993) by the sum of precipitation, the sum of
average daily temperatures, the length of incubation period, and the number
of days with temperatures between 5 and 10 °C in the initial period of deve-
lopment of the epidemic (first incubation period).

At the beginning of the epidemic the severity of the disease was mostly
low, only the year 1990 was exception. Lower temperature during this peri-
od was obviously favourable for subsequent development of yelow rust
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IV. The dependence of Puccinia striiformis, race Clement, development rate (k) on individual
leaf floors (F-flag leaf) of winter wheat cv. Danubia, calculated by the Gompertz model on
daily mean temperature (t) and on the period of visible attack of the disease in days (p), expres-

Leaves
Year
F F-1 F-2 F-3

k 0.39451 0.26627 0.29099 0.23521
1987 t 15.4 14.5 13.1 11.1

) 34 36 27 16

k 0.35127 0.45422 0.29166 0.26411
1988 t 15.1 15.1 11.4 13.2

p 31 36 30 32

k 0.38522 0.40751 0.33349 0.0510
1989 t 14.7 14.7 14.4 10.5

p 36 35 24 2

k 0.40539 0.40086 0.40375 0.26679
1990 t 13.7 13.7 13.5 12.5

p 41 41 36 30

k 0.52476 0.65465 0.12561 -
1991 t 15.5 17.3 1.9 -

p 29 22 19 -

k 0.52988 0.49274 0.51979 0.49660
1992 t 17.7 14.2 14.2 14.2

p 30 30 30 30

k 0.43784 0.44604 0.32778 0.26656

Average r t 0.66788 0.75019 0.69520 0.89877
p -0.52072 -0.80822 0.72045 0.48467

(Vé&chet, 1993). McGregor and Manners (1985) mention that an in-
crease in the temperature between 7 to 20 °C shortened the latent period and
reduced the longevity of sporulating leaves.
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Yellow rust was spreading from the infected plants to other plants in the
period of the first node formation. Sekerkova (1984) came to similar con-
clusions under the conditions of Slovakia.

The flag leaves and the leaves below them (F-1) were the most affected
ones. These leaves shared the major part of the total attack of the plants. -
Lower leaf floors were attacked relatively less and some of them were al-
ready dry at evaluation time. Such a different attack of the leaves, apart from
differences in susceptibility and the course of the weather, is apparently in-
terconnected with different infection pressure of the pathogen. Just the flag
and F-1 leaves were markedly exposed to the most intense infection pres-
sure. Jakobs and Kiriswa (1993) reported that the number of sporulating
pustules on the leaves under the flag leaf (F-1, F-2) was lower than on flag
leaves. However, Qayoum and Line (1983) concluded from their study
of the resistance of adult plants to yellow rust at high temperatures that the
flag leaves were more resistant than the lower leaves on the same plant.

Attack of the ears by yellow rust was strongly influenced by the attack of
flag leaves, and somewhat less by attack of the F-2 leaves and/or whole
plants. King (1976) stated that the level of infection of the flag leaf was
most responsible for the loss in yield. The attack of flag leaves was highly
influenced by the attack of F-2 leaves and also by the attack of whole plants.
It may be supposed that the flag leaves are at a stage of higher susceptibility
when the F-2 leaves are maximally attacked.

In contrast to the top leaves, most of the lower leaves dried before the
disease could fully develop; they were thus subjected to a lower infection
pressure. This was demonstrated in 1992, when the plants were inoculated
very early (1. 4.) and the percentage leaf area affected by yellow rust was
major. ,

The development rate of the pathogen was on average highest in the F-1
and flag leaves. It corresponded to a certain daily mean temperature at the
time of visible infection of the other leaves.

It is evident that the development rate is not determined so much by the
period of visible attack, but more by weather conditions, in our case by tem-
perature. |
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Vyvoj epidemie rzi plevové na citlivych odridach p3enice ozimé

PSenice ozim4, odriida Danubia, byla napadena rzi plevovou (rasa Clement) v 3esti
letech pokusi rozdilng. Vétsinou byly nejvice napadeny praporcové listy. Podil na-
padeni praporcovych a F-1 listi na celkovém napadeni rostliny &inil vice nez 30 %.
Podil napadeni ostatnich listd ¢inil 4 az 14 %, piitemZ vétSinou bylo napadeno vic

259



Ochr. RostL, 30, 1994 (4) : 251-260

neZ 50 % klasi. Mezi napadenim celé rostliny, F-2 listil a napadenim praporcovych
listh byla zjistna silnd, kladna zévislost. Rychlost vyvoje napadeni v jednotlivych
listovych patrech byla v primé&ru nejvy3§i na F-1 a praporcovych listech; to zdviselo
pledeviim na prim&mé denni teploté v obdobi viditelného napaden listd.

rez plevové; epidemie; napadené listy; as; teplota; pSenice ozima
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THE EFFECT OF SOME HERBS ON SOIL INFESTATION
WITH CLUBROOT (PLASMODIOPHORA BRASSICAE WOR.)

Jaroslav ROD

Central Checking and Supervising Institute for Agriculture,
78 371 Olomouc, Czech Republic

Eight herbs were screened in a trial conducted in Mitscherlich vessels
for their influence on inactivation of Plasmodiophora brassicae resting
spores. Peppermint and summer savory were most efective while cara-
way showed no action. All three thyme varieties exhibited satisfactory
effects, particularly cv. Mixta. Basil gave the poorest results compared
to other species of the family Laminaceae. Peppermint clone No. 830
had a positive effect on inactivation after two years only, while pepper-
mint clone No. 930, summer savory and all three thyme varieties were
efective after the first vegetation year.

clubroot of crucifers, Plasmodiophora brassicae Wor.; herbs; fore-
crops; resting spore inactivation

The fungus Plasmodiophora brassicae Woronin causes clubroot, a most
serious disease of crucifers. The disease is very difficult to control and it is
necessary to combine various methods to achieve some positive results. One
of the control measures is based on the phenomenon that various crops have
different effects on the inactivation of resting spores of the pathogen in the
soil (MacFarlane, 1952; Tupenevitch, 1963; Tupenevitch,
Sokolova, 1964; Buczacki, 1977, Buczacki et al,, 1980; Robak,
1986). Ellis (1950) found peppermint (Mentha piperita) to have the strong-
est inhibitory action against clubroot. ;

Based on the above knowledge we decided to initiate a trial to verify the
reported properties of peppermint and to screen the potential effects of other
herbs to control clubroot.
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MATERIAL AND METHODS

Mitscherlich vessels of 6 1 in volume were filled with garden soil pre-
viously infested with Plasmodiophora brassicae resting spores (10° spores
per 1 ml soil).

The vessels were sown or planted with the following crops:
~ no crop (fallow),

— Chinese cabbage (Brassica rapa var. pekinensis) cv. Granaat,
— peppermint (Mentha piperita) clone No. 830,

— peppermint (Mentha piperita) clone No. 930,

— thyme (Thymus vulgaris) cv. Mixta,

— thyme (Thymus vulgaris) cv. Lemona,

— thyme (Thymus vulgaris) cv. Aroma,

— summer savory (Satureja hortensis) cv. Pikanta,

— basil (Ocimum basilicum) cv. Ohie

— caraway (Carum carvi) cv. Rekord.

Chinese cabbage is a highly susceptible crop known to produce clubs con-
taining resting spores that infest the soil again. Peppermint, thyme, savory
and basil are herbs of the family Laminaceae (= Labiatae), and caraway is an
aromatic plant belonging to the family Daucaceae (= Umbelliferae). There
were five plants in each vessel and 12 vessels per variant; Chinese cabbage,
basil and caraway were repeatedly sown in May every year starting in 1987.
Other species were planted out and grown over the whole experimental pe-
riod. All Mitscherlich vessels were embedded in the ground on the experi-
mental plot. Four vessels of each variant were picked up 12, 24 and 36
months after initiation of the trial, plants were removed and the soil was sub-
jected to a biotest to assess the degree of infestation with viable resting
spores of P. brassicae. For the biotest the soil was put into trays, sown with
50 seeds of a highly susceptible crop (Chinese cabbage cv. Granaat), and the
trays placed into a growth cabinet kept at of 22 °C under permanent illumi-
nation and high soil moisture (Rod, 1988) for five weeks. The intensity of
infestation was estimated according to a 0—3 score scale. The disease index
was assessed based on the intensity of infestation (Dobson et al.,, 1983).
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RESULTS AND DISCUSSION

The results given in Table I clearly show that soil infestation was decreas-
ing even in the vessels without crops. The initial disease index value (i.e.
76.9) was going down continuously over the period of three years to reach
only 20.0. The reduction of resting spore viability is probably dependent on
the natural suppressivity of the respective soil types (Hsiew, Yang,
1985). There was a similar trend in the DI decrease in the soil planted with
caraway. In case of Chinese cabbage the amount of the viable resting spores

L The effect of some herbs on Plasmodiophora brassicae resting spore inactivation in the soil

Crop Disease index after

1 year 2 years 3 years
Fallow 70.0 f 40.8 cde 20.0 cd
Chinese cabbage cv. Granaat 69.1f 542e 57.7e
Peppermint clone No. 830 5l.4de 83b 33ab
Peppermint clone No. 930 25.3 ab 75b 00a
Basil cv. Ohte 66.1 ef 20.0 be 11.7 be
Summer savory cv. Pikanta 26.8 ab 00a 00a
Thyme cv. Aroma 37.5 bed 1L1b 69b
Thyme cv. Lemona 20.1a 13.3b 69b
Thyme cv. Mixta 30.7 abe 6.7b 0.8 ab
Caraway cv. Rekord 443 cd 35.0 cd 26.7d

Initial Disease Index (DI) after inoculation and before sowing of plants was 90.7
Means within a column followed by the same letter do not differ significantly (P < 0,05)

kept nearly unchanged because this crop was a permanent source of new
spores. All the other crops, i.e. those of the family Laminaceae, contributed
to a considerably faster decrease in the amount of the resting spores as com-
pared with the fallow variant. The strongest effect was found in the variant
with summer savory where the disease index fell to zero during two years of
the vegetation trial. After three years a zero disease index was recorded also
in the variant with peppermint clone No. 930. The other peppermint clone
(No. 830) gave a similarly promising clubroot control with a disease index of
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3.3. The results with peppermint are in agreement with the results of E1lis
(1950). All three thyme varieties also had a surprisingly good effect against
clubroot, particularly cv. Mixta which caused a remarkable reduction in the
disease index to 6.7 and 0.8 after two and three years, respectively. Of the
Laminaceae, basil was the least efective against the pathogen. The pepper-
mint clone No. 830 decreased substantially the disease index only after two
experimental years, while clone No. 930 and the three thyme varieties and
savory were able to reduce the disease index in the first vegetation year.
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Vliv aromatickych plodin
na zamoieni pid houbou Plasmodiophora brassicae Wor.

V polnim nédobovém pokusu byl zjistovén vliv osmi aromatickych plodin p&sto-
vanych po dobu ti{ let na inaktivaci trvalych spor houby Plasmodiophora brassicae
Wor. Jako kontroly byla varianta bez plodin a varianta osévané velmi nichylnym
pekingskym zelim. Na inaktivaci trvalych spor nemé&l 24dny vliv kmin kofenny. Nej-
siln&;3{ inaktivace byla zji5t&na u saturejky zahradni, u které jiZ po dvouletém p&sto-
véni byla plida bez vitdlnich spor. Po tHletém p&stovéni byla plida bez vitilnich spor
u méty pepmé klonu &. 930. Ale i druhy pouZity klon méty pepmé (&. 830) mé&] velmi
dobry G&inek. Velmi dobry G&inek byl zjistén i u viech tii testovanych odriid tymiénu
obecného, zejméne pak u odriidy Mixta. Bazalka pravé (odriida Ohfe) méla z testo-
vanych plodin z ¢eledi Laminaceae nejmensi i¢inek. Klon méty pepmé &. 830 pliso-
bil na inaktivaci trvalych spor aZ po dvouletém, kdeZto klon &. 930, jakoZ i vZechny
tfi odriidy tymiénu obecného a saturejky zahradni jiZ po prvnim roce p&stovéni.

nédorovitost brukvovitych; Plasmodiophora brassicae, aromatické plodiny; pfed- '
plodiny; inaktivace trvalych spor v piidé
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Rezistenz von Kulturpflanzen gegen pflanzenpathogene Viren
Rezistence kulturnich rostlin vii¢i rostlinnym virim
Hartmuth Kegler, Wolfgang Friedt

ISBN 3-334-60433-0, 1993 Gustav Fischer Verlag, Jena, 408 s. Cena 172 DEM

PfedloZend publikace zahmuje nejen Sir${ pfehled o teoretickych genetickych
podkladech rezistence viifi virim, ale i o specifickych znacich rezistence u 63 dru-
hd kulturnich a planych rostlin vii¢i 162 riznym fytovirim. Tabeldrné& jsou zpraco-
vény viechny doposud zndmé geny rezistence viii virim, zejména pak ty, které Ize
Slechtitelsky vyuZit. Kniha je fazena do deviti hlavnich kapitol.

Prvni &ést pojedndvé o obecnych aspektech fenoménu rezistence. Je &len&na na
popis zékladnich vlastnosti virl a mechanismu jejich pfenosu véetné symptomati-
ky. Druhé kapitola pojedndvéa o charakteristice rezistence vii¢i virim. Zahmuje
model rezistence, jeji typy, geny rezistence a toleranci. Nésleduje kapitola o stano-
veni a vy3etfovani stupn& rezistemce, hodnoceni rezistence a vybér vychoziho
Slechtitelského materidlu. V dal3f kapitole jsou uvedeny matematické a statistické
metody hodnoceni rezistence. Posledni dv& kapitoly jsou v&novény-rozpracovéni
podkladid pro rezistentni Slechténi a vyuZiti genové techniky pro ziskéni rezistent-
nich rostlin.

Druh4 &4st knihy pojedndva o Slecht&ni na rezistenci u hospodéfsky dilleZitych
polnich, zahradnich a ovocnych plodin. Z obilovin je vénovéna pozomost Slechténi
na rezistenci vii¢i virim p3enice, jeémene, ovsa, kukufice, ryZe a prosa, u trav viiéi
virim jilku vyvy3eného a srhy fiznatky, u okopanin vii¢i virim bramboru a cukro-
vé fepy, u bobovitych vii¢i virim bobu, s6ji, fazolu, hrachu, lupiny, jetele a vojtZ3ky.

Sméry rezistentniho Slechténi jsou uvedeny také u virli zelenin, technickych plo-
din (tabdk, chmel), u ovocnych dfevin a drobného ovoce. Z listnatych stromi je
vénovéana pozornost topolu zjiSfovanim rezistence vii&i viru mozaiky topolu.

V zévéru knihy jsou uvedeny anglické a némecké ndzvy viri vEetn& jejich mezi-
nérodnich zkratek a v&cny rejstfik. Seznam odbomé literatury je uveden za kaZdou
kapitolou samostatné.

Publikace nalezne uplatn&ni mezi $lechtitelskou a fytopatologickou vefejnosti,
stane se vitanou pomickou nejen pfi fddném studiu na vysokych Skolach zem&dél-
ského zaméfeni, ale i v postgradudlni vyuce.

Ing. Jiti Chod, DrSc.
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THE EFFECT OF SOME CROPS ON INACTIVATION OF
CLUBROOT (PLASMODIOPHORA BRASSICAE WOR.) IN SOILS

Jaroslav ROD, Jozef ROBAK'

Central Checking and Supervising Institute for Agriculture, 78 371 Olomouc,
Czech Republic; ! Vegetable Research Institute, 96-100 Skiemiewice, Poland

The effect of eight different crops on inactivation of resting spore of
Plasmodiophora brassiceae was studied in a 3-years-field-trial. Cara-
way and buckwheat were inefective, while carrots were slight by in-
hibitory. White mustard even increased the amount of viable resting
spores in the soil; rape had a similar effect, provided it had been ploughed
in five weeks after sowing. Oats and oil radish brought about a partial
inactivation, whole perennial ryegrass was the most efective crop.

clubroot; Plasmodiophora brassicae; forecrops; resting spore inactivation

Clubroot, caused by the fungus Plasmodiophora brassicae Woronin, is a
most serious disease of the crucifers in all growing areas. The efficacy of
control measures that have been recommended until present is rather low,
and therefore new methods are being sought to meet the requirements of
higher efficiency as well as ecology. One of the perspective methods is
based on the inactivation of resting spores in the infested soil. There are nu-
merous records on various crops bringing about such inactivation. However,
some of the literature data were contradictary, which led us to the decision to
perform field trials with some of the most frequently cited crops. The trials
were conducted partly in Poland and in the Czech Republic.

MATERIAL AND METHODS

The trials were initiated at the Experimental Station at Svétla Hora
u Bruntilu (North Moravia, 600 m above sea level, mean annual air tempera-
ture 6.2 °C, average annual rainfall 712 mm). Before the trial the experimen-
tal plots (100 sq.m. each) were evenly infested with Plasmodiophora
brassicae spores (pathotype ECD 17/31/31)to give a final concentration of
3 to 5.103 spores per 1 g soil.
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The trial consisted the following variants:

— set no crop, and kept weed-free all year,

— white mustard (Sinapis alba) cv. Zlata, highly susceptible to clubroot
infestation, and permanent source of viable clubroot spores,

— rape (Brassica napus var. oleifera) cv. Silesia, used according to the
method by Bochow and Staercke (1984),

— oil radish (Raphanus sativus var. oleifera) cv. Rauola, exhibiting some
resistance to clubroot,

— oats (Avena sativa) cv. Hermes,

— perennial ryegrass (Lolium perenne) cv. Bala,

— carrot (Daucus carota) cv. Karotina,

- buckwheat (Fagopyrum tataricum), local variety,

— caraway (Carum carvi) cv. Rekord.

Perennial ryegrass was sown at the beginning of the trial and left on the
plot for three years. The annual crops were sown each spring over the experi-
mental period of three years and grown during the whole vegetation period,
except that rape was ploughed under five weeks after sowing, according to
the method published by Bochow and Staercke (1984). These authors
claim that young plant roots induce resting pathogen spores to germinate,
and their developmental cycle is interrupted by the early termination of plant
growth. At the end of each vegetation year, mean soil samples were removed
from each experimental plot and subjected to a biotest under controlled con-
ditions (Rod, 1988) to assess the intensity of clubroot infection. The inten-
sity of soil infestation is expressed by the disease index (DI) which gives
both the percentage of plants bearing visible galls and their size (Dobson
etal., 1983).

RESULTS AND DISCUSSION

The results of the trial, summarized in Table I, clearly show a slight de-
crease in the level of soil infestation with viable resting spores over the
3-year-experimental period, including the variant on fallow. The disease in-
dex went down from the initial value of 90.7 recorded immediately after soil
infestation with clubroot to 71.5, i.e. by 19.2. The rate of decrease in viabil-
ity on fallow is probably dependent on numerous factors. Apart from physi-
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L The influence of different crops on elimination of Plasmodiophora brassicae resting spores

Disease Index after Al DL
Crops decrease
1 year 2 years 3 years after 3 yem'

Fallow plot /no crops 83.5d 7430 71.5¢cd -19.2
White mustard 97.0 ef 99.8d 98.6e +19
Rape 99.3f 98.4d 83.5d ~19
Oil radish 79.2 cd 48.7a 41.2b -49.5
Oats 59.2 be 50.4a 49.3b -41.4
Perennial ryegrass 448a 445a 20.7a =70.0
Carrots 55.2d ©529a 67.7¢ -23.0
Buckwheat 80.3d 89.5¢ 86.9d -3.8
Caraway 91.8ef 929cd 91.2d +0.5

Unitial Disease Index (DI) after inoculation and before sowing of plants was 90.7
Means within a column followed by the same letter do not differ significantly (P < 0,05)

cal and chemical soil properties, an important role may be played by soil
temperature and humidity, and also by natural soil suppressivity — a new
factor that has not yet been defined in detail (Hsiew, Yang, 1985). This
factor could also explain the surprising results of another trial of ours (Rod,
1988), where the disease index decreased by 56.9 during the 3-years-period.

The variant with mustard, a highly susceptible crop (Rod, 1989), showed
no decrease in the amount of viable spores; on the contrary, the disease index
was higher at the end of the 3-year-experiments than before they began.

The disease index went down on the carrot plot, similar to fallow. Carrot
was reported to be efective against clubroot infection by Ellis (1950) and
Ikegami (1985), whilst Buczacki et al. (1980) found it ineffective.

The disease index remained nearly unchanged after 3-years of caraway
and buckwheat. Caraway exhibited a low effect against clubroot infection in
our previous trial (Rod, 1994). However, Ellis (1950) found buckwheat
very good to suppress clubroot.

In the variant with oats the disease index was decreased by 41.4 by the end
of the 3-years-period. A similar effect had been reported previously (Tu-
penevitch, Sokolova, 1964).

Rape was ploughed in five weeks after sowing and the plot remained with-
out a crop for the rest of the vegetation period, our earlier concerms, about
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thus treatment proved to be correct. It should be admitted that the rape plants
incorporated at the recommended age of five weeks may have developed
galls with resting spores in the meantime, and thus increase their concentra-
tion in the soil. Those was confirmed in our trial. Consequently, it seems
very risky to grow such susceptible plant species as catch crops to eliminate
the amount of clubroot resting spores (Rod, Hav e, 1992). Similar to our
findings, Ohlson (1988) also warned against the use of rape and other
highly susceptible crops for such purposes. Unlike the above negative expe-
rience, Harling and Kennedy (1991) reported an excellent action of
rape to control clubroot when incorporated at the age of four weeks, espe-
cially in combination with liming.

For this reason oil radish was included in our trials. It belongs to clubroot
host crops (family Brassicaceae), but it had been found resistant in our pre-
vious experiments (Rod, 1989). Apart from this, oil radish can be grown on
large acreages both for feeding cattle and green manuring, and the cultural
practices are rather easy. It resembles mustard in many aspects, and from a
practical point of view it is a better catch crop to control P. brassicae spores
than e.g. Japanese radishes, swede or resistant kale as recommended by
Yamagashi etal. (1985) and Ikegami (1985).

Perennial ryegrass was the most efective to decrease the disease index (i.e.
by 70.0). It is well-known that clubroot attacks root hairs of perennial rye-
grass although it does not belong to the family Brassicaceae, but roots do not
get infected and no resting spores are formed (MacFarlane, 1952). Asa
result, perennial ryegrass serves as a typical catch crop due to the imperfect
development of the pathogen. Although it stimulates germination of resting
spore in the soil, is not a source of new resting spores. This potential capa-
bility of perennial ryegrass was reported many decades ago by
MacFarlane (1952) but it has not yet been introduced into practice.
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Vliv nékterych plodin na ozdravéni pud od Plasmodiophora brassicae Wor.

V polnim pokuse byl zji¥tovan vliv osmi plodin na inaktivaci trvalych spor Plas-
modiophora brassicae pii jejich tfiletém p&stovani. Na inaktivaci spor nemé&] Zadny
vliv kmin kofenny, pohanka tatarsk a jen velmi maly vliv mé&la mrkev obecn4. Hof-
¢ice bila dokonce podet vitdlnich trvalych spor v piidé zvySovala a tim prodluZovala
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dobu zamofeni pidy nadorovitosti. Podobné pilisobila i fepka olejn4, a to i v piipadg,
Ze byla zaordvéna jiZ p&t tydnd po vysevu. I v tomto pfipad® do3lo ke zvy3eni kon-
centrace vitdlnich trvalych spor v zamofené piid&. Inaktivaci spor viak zpiisoboval
oves sety a zejména fedkev olejnd. Nejsiln&jsi uéinek v tomto smé&ru ale byl zjistén
u jilku vytrvalého.

nadorovitost brukvovitych; Plasmodiophora brassicae Wor.; pfedplodiny; inaktivace
trvalych spor v piidé
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EFFECT OF PLANT EXTRACTS ON BLUE MOLD
OF CITRUS FRUIT (PENICILLIUM ITALICUM WEHMER)
AND GRAY MOLD (BOTRYTIS CINEREA PERS.)

Jan JIRATKO

Research Institute of Plant Production, 161 06 Praha 6-Ruzyné, Czech Republic

Methanol-water extract from Impatiens balsamina L. inhibited the
growth of Penicillium italicum Wehmer mycelium on agar plates. But
if wounded and extract-treated lemon fruits were inoculated, the results
were inconsistent. Acetone-water extracts from parsley seed and to-
mato tops reduced the growth of lesions on detached leaves of bean
(Phaseolus vulgaris L.) inoculated with Botrytis cinerea Pers. 24 h af-
ter the treatment with the extracts. Both these extracts, as well as similar
extracts from parsnip seed and cinnamon prevented the development of le-
sions completely when the leaves were inoculated 72 h after the treatment.

Botrytis cinerea Pers.; Penicillium italicum Wehmer, Impatiens bal-
samina L.; Lycopersicon esculentum Mill.; Pastinaca sativa L., Petro-
selinum hortense var. crispum Mill.; Cinnamomum sp.; Citrus limon
Burm. f.; Phaseolus vulgaris L.; plant extracts; plant fungicides; tomatine

Several authors studied the activity of plant extracts against Penicillium
spp. and Botrytis cinerea Pers. E.g. Armifiana et al. (1984) found that
water-alkohol extract of Clematis vitalba L. strongly inhibited growth of
Penicillium spp. Oils of calamus, dillseed and anise were effective against
Penicillium digitatum (Pers.: Fr.) Sacc. and P. italicum Wehmer when
tested in vitro (Arora, Pandey, 1984; Shukla, Tripathi, 1987).
Methanol extract of Zizyphus nummularia (Brm. f.) Wight et Arm. leaves
showed some effect against Penicillium spp. in a modified filter paper test
(Kumar, Chaudhan, 1991). Antifungal activities against penicillia
were also observed in the extracts of Inula dysenterica L., Echinochloa crus-
galli (L.) Beauv., Artemisia caerulescens Willd., Helichrysum spp., and
wheat Marchetal,, 1991; Tomas - Barberanetal, 1990; Spendley,
Ride, 1984).

Substances inhibiting growth of B. cinerea in vitro were found in stinging
nettle rhizomes or pea roots (Broekaert et al.,, 1989; Schenk et al.,
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1991). Extracts of Ecballium elaterium (L.) A. Rich fruits prevented infec-
tion of cucumber fruits and cabbage leaves when applied prior to inoculation
with B. cinerea (Bar - Nun, Mayer, 1990). Steam distillation product
of Thujopsis dolobrata (L.) Sieb. Zucc. prevented decay of peaches caused
by B. cinerea (Sholberg, Shimizu, 1991) and the use of grapefruit seed
extract was a success in the control of gray mold in table grapes (Esterio
etal, 1992).

In our laboratory, we studied the effect of several plant and spices extracts
on the mycelial growth of both above-mentioned pathogens on agar plates
(Jiratko,Vesel4, 1992; Jirdtko, unpublished). Some promising results
encouraged us to test the most effective extracts for control of blue mold of
lemons and gray mold on detached bean leaves.

MATERIALS AND METHODS

Cultures

Penicillium italicum Wehmer (CITOO-2/92) was isolated from lemon
(Citrus limon Burm. f.) fruits of unknown origin. Botrytis cinerea Pers. iso-
late (PHAKZ-3/92) was obtained from pods of pole beans (Phaseolus vul-
garis L.) var. Iregifenér. Both pathogens were maintained on Czapek-Dox
agar medium at 10 °C in the dark and transferred periodically to fresh agar.

Materials for extractions

Tomato (Lycopersicon esculentum Mill. cv. Harzfeuer) plants were grown
in a glasshouse in pots and the tops were harvested at the appearence of the
first small green fruits. mpatiens balsamina L. was grown in the field and
harvested at full bloom. Seeds of parsley (Petroselinum hortense var. cris-
pum Mill. var. Kadefava) and parsnip (Pastinaca sativa L. var. Dlouhy bily)
were supplied by “Moravoseed“ company and spices (cinnamon — Cin-
namomum sp., cloves — Caryophyllus aromaticus L.) were obtained from a
local market. Redroot pigweed (Amaranthus retroflexus L.) tops were cut in
a beet field at Ruzyné.

Extracts

A slightly modified extraction procedure outlined by Herger and
"Klingauf (1990) was used. For a 2% extract, 10 g of powdered air-dried
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material were mixed with 100 ml of acetone or methanol and diluted with
water up to 500 ml 5 minutes later. After 1 hour, the extract was filtered.
These extracts were used both to prepare agar plates and to treat lemon fruits
and bean leaves always within 24 hours after preparation. Crude and purified
tomatine were extracted following the method described by K u hn et al.
(1947 —cit. Betz, Schldsser, 1984)

In vitro experiments with P. italicum

To prepare agar plates, extracts were mixed with an equal volume of dou-
ble strength Czapek-Dox agar medium. The mixture was then sterilized at
0.1 MPa for 20 min and poured into Petri dishes (9 cm diameter). Shallow
pits (5 mm diameter) were cut in the centre of each plate and a drop (50 pl)
of spore suspension (103 conidia per ml) was placed in each pit. Plates were
then incubated at 25 °C and the colony diameter was recorded daily for two
weeks and percent inhibition in radial growth was calculated. Extracts were
prepared from parsnip (seed, root), parsley (seed), balsamine, cinnamon,
cloves, redroot pigweed (tops), and tomato (tops). Experiments were re-
peated three times in four replicates and the differences between treatments
were tested by means of Student’s f-test.

Experiments with P. italicum on lemons

Lemon fruits obtained from a local market were surface sterilized with
96% ethanol (5 s), then washed in distilled water. After they became dry,
they were punctured at equatorial region with scissors (3 punctures per fruit)
and then dipped for 5 seconds in methanol-water extracts. Next day, the
wounds were inoculated with a spore suspension (10° spores per ml) and
placed in a jam jar with a layer of wet filter paper on the bottom. The jars
were kept at 15 °C and the diameter of decayed area (in mm) was measured
daily. The experiments were run in six replicates.

Experiments with B. cinerea on bean leaves

Dwarf beans (Phaseolus vulgaris L. cv. Valja) were grown in pots in a
glasshouse. First trifoliate leaves were used in our experiments. Individual
leaflets of the trifoliate leaf were detached, surface sterilized with 96% etha-
nol (5 s) and then washed in distilled water. Dry leaflets were injured with a
needle near the midrib and immediately dipped for 5 seconds in 2% acetone-
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-water plant extracts. Afterwards they were put on the brim of small Petri
dish (6cm diameter) filled with distilled water, so that the petioles were un-
der the water surface. These small Petri dishes (without lids) were placed in
larger ones with a layer of wet filter paper on the bottom. Closed dishes were
kept in a growth chamber at 25 °C and a photoperiod 12 h. 24 or 72 h after
the treatment, the wounds were inoculated with a drop of spore suspension
(104 spores per ml, 20 pl of Triton B added to 100 ml of the suspension). In
the controls, a drop of distilled water, or a drop of water plus surfactant were
used. Lesion diameter was recorded at regular 24h intervals. Five replicate
tests were done in two series of experiments. The differences from control
were tested by analysis of variance and the least significant differences were
calculated.

RESULTS

Blue mold of citrus fruit

Several acetone-water or methanol-water plant extracts were tested for
their effect on P. italicum growth on agar plates (see above). Crude and pu-
rified tomatine extracted from tomato were also tested. But the effect of
these extracts was only neglegible, if any. The only exception was balsamine
(Table I). Methanol-water balsamine extract completely inhibited the growth
of P. italicum mycelium three days and almost completely (inhibition 96%)
five days after the inoculation of plates. Its effect persisted two weeks at
least; while the control plates were overgrown within five or six days after
inoculation, rather small colonies were formed on plates containing bal-
samine extract during two weeks.

L. Effect of Impatiens balsamina extract on P. italicum mycelial growth in vitro

Colony diameter (mm * SE)
Doy 3 5 7 14
inoculation
Control 18.5+1.08 88.0 £2.35 - -
Extract 0.0" £0.00 3.5 £0.56 6.8+ 1.63 32.3+2.25

Figures followed by asterisks are significantly different from the control when tested by means
of Student’s t-test (P = 0.01)

276



Ochr. Rostl., 30, 1994 (4) : 273-282

For tests on lemon fruits, balsamine and tomato extracts were selected.
(Although tomato had no significant effect on P. italicum in vitro, we could
not exclude it would possess some activity when applied to living tissues as
tomatine is known to induce resistance to fungal pathogens). And, in addi-
tion, tomato growing presents no problem and repeated harvests of green
mass are possible.) But the results of our experiments were inconclusive.
Various types of lemons of different origin were used in repeated tests (usu-
ally it was not possible to identify cultivars) and the effect of plant extracts
(mainly balsamine extract) seemed to depend on the type of fruit. If lemons
with a thick peel were used, a remarkable reduction of decayed area was
observed. On the contrary, the extracts had no apparent effect on blue mold
of thin-peel lemon types. Perhaps an interdependence may be presumed be-
tween the effect of plant extracts and the natural resistance of lemon fruits to
blue mold.

Gray mold

In our laboratory, acetone-water or methanol-water extracts of parsley and
parsnip seed, tomato tops and cinnamon showed some inhibitory effect on B.
cinerea mycelial growth in vitro. E.g. tomato extract reduced the radial
growth of B. cinerea mycelium by 62—-78%, parsley seed cxtract by 93%,
parsnip seed extract by 62%, cinnamon extract by 85-100% (Jiratko,
Veseld, 1992, Jiratko, unpublished). For this reason they were selected
for in vivo experiments.

If the detached bean leaflets were inoculated with plant extracts 24 hours
after the treatment, only parsley seed and tomato extracts exhibited some
significant effect on lesion development (Table II). Seven days after inocu-
lation, the inhibition of the radial growth of lesions reached 97 and 87%,
respectively. Later on, the lesions did not increase any more and the tissue
dried out, while control leaflets decayed completely within 11 days after in-
oculation. Triton added to the inoculum had no effect on lesion develop-
ment. '

In contradistinction to the inoculation 24 h after the treatment, lesion
growth was much slower in the controls if the leaflets were inoculated
two days later. Eight days after inoculation, the average lesion diameter
was about 13 mm, in comparison with 35 mm on leaflets inoculated 24 h
after the treatment. Nevertheless, control leaflets were completely decayed
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II. Efffect of plant extracts on B. cinerea infection of detached bean leaves (Inoculation 24 h

after treatment)
Days after inoculation
Srastment lesion inhibition | lesion inhibition
' diameter (%] diameter [%]
ol (Cs=0) [mm] (Cs=0)
C 5.6+1.04 - 35.0+3.46 -
Cs 6.2+3.14 - 33.8+4.31 ”
:’P?t:'ze’;;udm hortense) 0.410.36 9.5 1.0£0.57 97.0
2’}’00173:;?@ esculentum | 26£0:54 58.1 444036 87.0
o e 5.6+ 1.61 97 | 33.0%460 24
;‘;’,‘},’,‘,’am,m) 7.0 4 1.65 -129 | 256432 243
LSDo,05 293 17.10
LSDg0) % 3.98 23.23

C = control inoculated with spore suspension without surfactant
C, = control inoculated with spore suspension plus surfactant

15 days after inoculation. But what was the most remarkable fact: no lesions
appeared on leaflets treated with any of the four extracts tested (Table III).
Most of these treated leaflets were still dark green and some of them formed
even rootlets at the end of petioles when the experiment was discontinued.

DISCUSSION

Blue mold of citrus fruit

Effect of different plant extracts on Penicillium italicum in vitro was dem-
-onstrated by different authors, some of them are mentioned above. As far as
we know, balsamine extract has not been tested. Our in-vifro experiments
with this material were encouraging, but they were not supported by tests on
infected lemon fruits. Studies with different citrus (lemon) cultivars may re-
veal interactions between the effect of balsamine (or another plant) extract
and the resistance to blue mold, which could be useful in this disease control.
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after treatment)
Days after inoculation
: 15
4 lesion inhibition lesion inhibition
diameter (%] diameter [%]
[mm] (Cs=0) [mm] (Cs=0)

c 13.0 £2.51 ” 1d. .
Cs 12.8+3.01 ~ Ld. -
Parsley seed ’
(Petroselinum hortense) | 0-0%0-00 100.0 0.0 +0.00 100.0
Tomato tops
(Lycopersicon esculentum)| -0 0-00 100.0 0.0+ 0.00 100.0
Cinnamon
(Cinnamomum sp.) 0.0 £0.00 100.0 0.0+ 0.00 100.0
Parsnip seed
(Pastinocd sitiva) 0.0+0.00 100.0 0.0+ 0.00 100.0
LSDo,05 1.19
LSDo 01 1.62

C = control inoculated with spore suspension without surfactant
C, = control inoculated with spore suspension plus surfactant
l.d. = leaves completely decayed

But as blue mold of citrus fruit is no serious problem in this country, we
decided to discontinue this project.

Gray mold

Gray mold is one of the most common rots inflicting often heavy losses of
fruit and vegetables in the field as well as in storage. The use of fungicides
of plant origin, which might be more biodegradable, is appealing. Materials
tested in our laboratory for their toxicity to B. cinerea have not been reported
to act against this fungus, with the exception of tomatine (Verhoff, Liem,
1975).

In spite of the fact that we succeeded in reducing B. cinerea infection of
bean leaves, the effect of plant extracts (or of the metabolites they contain)
seems to be rather questionable. We should expect the effect of plant extracts
would be more conspicuous if the interval between the application of the

279



Ochr. Rostl., 30, 1994 (4) : 273-282

extract and the following infection by the pathogen was shorter. On the con-
trary, we observed a much more expressive effect if the leaflets were inocu-
lated after 72 h, in comparison with the 24h interval. This observation is
difficult to explain if we suppose plant metabolites will degrade rather rap-
idly on the leaf surface. This discrepancy can be elucidated if the plant ex-
tracts (or metabolites) act as elicitors of induced resistance.

Such resistance could be conditioned by an accelerated healing of treated
wounds or by forming stress metabolites, e.g. phytoalexins. Bean is known
to accumulate a number of phytoalexins such as phaseollin, phaseollidin,
phaseollin isoflavane, coumestrol, kievitone etc. (Elnaghy, Heitefuss,
1976). At least some of them are accumulated in sufficiently high concentra-
tions to stop the growth of B. cinerea (Garcia-Arenal etal, 1978).

- The hypothesis on the possible role of phytoalexins may be supported by
the results of another series of our experiments (not shown here) in which
older and presumably more resistant bean leaves were used. Lesion develop-
ment was a little slower in the controls, and all above-mentioned extracts
fully prevented their incidence, even if the inoculation followed 24 h after
the application of extracts. It is known that the age of tissue has an effect on
‘phytoalexin formation, fully developed tissues accumulating the phytoalex-
ins more readily.

Indirect antifungal activity of plant exuacts consisting in a favourable ef-
fect on the disease resistance is also well-known. E.g. Milsana, an extract
from Reynoutria sachalinensis (F. Schmidt) Nakai used in the control of
powdery mildews in Germany, possesses a distinct physiological activity
and assists the plant to resist disease attacks (Herger et al., 1989).
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Rostlinné extrakty proti modré hnilob& citrusi (Penicillium italicum Wehmer)
a proti plisni Sedé (Botrytis cinerea Pers.)

V pokusech in vitro brzdil metanolo-vodni extrakt z Impatiens balsamina neymén&
14 dni riist mycelia Penicillium italicum Wehmer na agaru. Zatimco v kontrole byly
Petriho misky o primé&ru 90 mm pokryty myceliem patogena do p&ti dni, na plotnich
obsahujicich extrakt se po 14 dnech vytvofily kolonie o priiméru jen asi 32 mm.
JestliZe viak byly extraktem oSetfeny poran&né citrony a poté inokulovéany P. itali-
cum, byly vysledky nekonzistentni a extrakt inhiboval Sifeni hniloby pouze v n&kte-
rych pfipadech (u plodi s tlustou kiirou). Podobné plisobil téZ extrakt z nat& rajéete,
i kdyZ ten nemél na riist houby in vitro Zddny vyznamny vliv.

Na zéklad pfedb&nych laboratornich pokusfl, v nichZ projevovaly inhibiéni ak-
tivitu vlii Botrytis cinerea Pers. acetono-vodni nebo metanolo-vodni extrakty z na-
Zek petrZele zahradni a pastiniku setého, nat® rajéete a skofice, se testovala Ginnost
t&chto extraktli proti plisni $edé na odd&lenych listech fazolu obecného. Poran&né
listy byly o3etfeny 2% extrakty a inokulovany 24 nebo 72 h po oSetfeni suspenzi spor
patogena. Pfi inokulaci 24 h po o3etfeni extrakty z naZek petrZele a z naté& rajete
vyznamn& brzdily vyvoj 1ézi (po sedmi dnech dosahovala inhibice radidlniho riistu
1ézi 97, resp. 87 %), zatimco extrakty z naZek pastindku a skofice nemély vyznamny
vliv na infekci plisni. JestliZe viak byly listy inokulovany aZ 72 h po o3etfeni, zabré-
nily viechny &tyfi testované extrakty vzniku 1ézi nejméné 15 dnd po imokulaci, kdy
kontrolni listy jiZ zcela podlehly hnilobé&.

Vy33i G&innost extraktd pfi inokulaci v del$im Easovém terminu po jejich apli-
kaci se zd4 naznadovat, Ze tyto extrakty nejspiSe piisobi jako elicitory indukované
rezistence a jejich pfimé antifungélni aktivita, jak se projevila in vitro, zfejmé& nema
vyznamny omezujici vliv na infekci Zivych pletiv plisni Sedou.

Botrytis cinerea Pers.; Penicillium italicum Wehmer, Impatiens balsamina L.; Ly-
copersicon esculentum Mill.; Pastinaca sativa L.; Petroselinum hortense var. cris-
pum Mill.; Cinnamomum sp.; Citrus limon Bur. f.; Phaseolus vulgaris L.; rostlinné
extrakty; rostlinné fungicidy
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THE MONITORING OF THE PHENOLOGY AND POPULATION
DYNAMICS OF THE PEAR PSYLLA (PSYLLA PYRIL.)

Jana BERANKOVA, Frantitek KOCOUREK

Research Institute of Plant Production — Division of Phytomedicine,
161 06 Praha 6-Ruzyné, Czech Republic

A method of Psylla pyri monitoring was devised on the basis of three-
-year observations of P. pyri phenology and population dynamics in an
untreated orchard situated in Central Bohemia. The dates of occurrence
monitoring and the timing of selective insecticide applications can be
determined according to degree day values summed from January 1
above the development threshold of 2.6 °C. The peak in the occurrence
of eggs of the first generation was at 200 dd, while that of the second
generation at 650 dd. A method suitable for the determination of P. pyri
occurrence density on twigs and on leaf rosettes is described. The
method can be utilized in integrated pest management systems in pear
orchards.

pear psylla; methods of monitoring; selective insecticides

Up to now, three psyllid species have been reported to cause damage on
pear trees in Central Europe: Psylla pyri L., Psylla pyrisuga Forgjer, and
Psylla pyricola Forster. According to our observations, Psylla pyri is the
most serious pest among the above psyllid species in Bohemia. Psylla
pyrisuga incidence and harmfulness rates have been smaller. Psylla pyricola
has not been recently found in intensive pear orchards in Bohemia. Psylla
pyri was also reported to be the most serious psyllid pest in pear orchards in
Yugoslavia (Grbic, Grbic, 1987).

Since 1990, Psylla pyri has been spreading at many localities in pear or-
chards in Bohemia, and a steep increase in its population density has been
recorded. The system of pear psyllid control by means of classical insecti-
cides, i.e. organophosphates and pyrethroids, has failed to show satisfactory
results at some localities in recent years. Psylla pyri populations resistant to
a wide range of insecticides have developed at a very fast rate. Insufficient
efficacy of classical insecticides used against Psylla pyri was also reported
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by Ciglar and Baric (1992). Damage and losses on pear trees at locali-
ties with resistant P. pyri populations have been steeply increasing recently,
and pest control treatments have become inefficient. Pear tree cultivation has
become unprofitable at such localities.

Integrated Pest Management system appears to be promissing in psyllid
control in pear orchards. This system is based on the utilization of selective
insecticides which are not harmful to natural psyllid predators. To determine
optimum timing of selective insecticide applications, it is necessary to de-
vise a suitable method of psyllid occurrence monitoring.

The aim of this paper was to develop a method of P. pyri occurrence
monitoring which would be suitable for the application of selective insecti-
cides and, using the method proposed, to monitor the phenology and popula-
tion dynamics of P. pyri in conditions of Central Bohemia.

MATERIAL AND METHODS

The experiments described in this paper were conducted at Doksany in an
untreated pear orchard comprising several pear varieties among which Ma-
dame Verté, Bartlett, and Conference prevailed. The area of the orchard was
five hectares. Classical pesticide preparations were applied in the orchard
until 1992. Pesticide applications against psyllids became inefficient in the
orchard in the 1990-1992 growing seasons. The last Ultracid 40 WP treat-
ment was applied in the orchard in 1992. In that year, the experiments were
conducted at an untreated control plot with an area of about one hectare. The -
application of pesticides of this type was discontinued, and only selective
pesticide preparations against psyllids were applied in some parts of the or-
chard in the 1993—-1994 growing seasons. The untreated control plot on
which the experiments were conducted in those years had an area of 3.5 hec-
tares.

To monitor the occurrence of Psylla pyri, three methods were used which
in total represented our original method of the monitoring of the population
dynamics of psyllids on pear trees. To monitor egg and nymph presence on
pear trees, two methods were used. One of them was used in spring from bud
sprouting until the development of leaf rosettes. It consisted in sampling
twigs collected at random in diagonal direction within the orchard. One sam-
ple contained 25 twigs with a length of 20 cm each. The presence of eggs and
nymphae was monitored under a stereomicroscope on twigs with a total

284



Ochr. Rostl., 30, 1994 (4) : 283-292

length of 5 m. The occurrence rates of eggs and nymphae are expressed as
mean values per meter of twigs in this paper.

The other method consisted in collecting samples comprising 25 leaf ro-
settes taken at random on several trees randomly selected within the pear
orchard. This method was employed to monitor the presence of eggs and
nymphae from the date of full leaf development until fruit harvest. The oc-
currence rates of eggs and nymphae are expressed in this paper as mean val-
ues per leaf and fruit. Shaking-down was used to determine the occurrence
rates of psyllid adults. A Steiner mechanical shaking-down device with an
area of 0.25 m? and with 1-m-long cone ending in a polyethylene sample
container was used. Collected psyllids were killed and thereafter monitored
under a stereomicroscope. One partial sample comprised adults shaken down
from 50 branches on 50 different trees which were evenly distributed at the
experimental plot. The samples were collected in one-week intervals. Sam-
ples were not collected under unfavourable weather conditions.

The method of effective temperature summation was used to assess Psylla
pyri phenology. Degree day values above the lower development threshold
of 2.6 °C were summed from January 1 until the dates of each sampling. The
value of the lower development threshold was determined for egg develop-
ment of the first Psylla pyri generation in laboratory conditions (Ko-
courek, Krupi¢kova — unpublished results). A similar threshold value
of 2.5 °C for the development of the whole Psylla pyri generation were cal-
culated from the data of Bonnemaison and Missonnier (1956).

RESULTS AND DISCUSSION

Psylla pyri has three generations per year in Bohemia. Adults of the over-
wintering generation lay eggs very early in the spring — in early March, often
before bud sprouting (Fig. 1). Oviposition peak is dependent on temperature
course pattern; it can occur at any time in March or April. Females of the
overwintering generation lay most of their eggs in all years before the onset
of blossoming. The emergence of nymphae on twigs occurred in some years
(1992 and 1993) even before the onset of blossoming and thus nymph devel-
opment mostly took place on buds. In 1994, nymph emergence occurred as
late as at the beginning of blossoming. Nymphae of the first generation de-
veloped for a long period on leaf rosettes and young fruits in that year. The
damage on young fruits caused by psyllids was the highest in that year.
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No) 1. Abundance of Psylla pyri
eggs and nymphae at the locality
150+ of Doksany
1204
A-1992; B- 1993; C - 1994
80+ eggs — solid line
60+ nymphae — broken line
Left scale: No. — mean number
30+ of individuals per meter of twig
Right scale: No. — mean number
of individuals per leaf and fruit

The development of the second generation took place in the second half of
May and in June. Oviposition peak occurred between May 20 (in 1993) and
June 3 (in 1992 and 1994). The development of the third generation took
place in July and in August. Oviposition within this generation was very pro-
longed without a marked peak. The abundance of the third generation was
very low; most nymphae did not complete their development. Due to preda-
tion, eggs were consistently more numerous in the population than nymphae
(Fig. 1).

The marked decrease in the frequency of nymphae of the third generation
and also minimum damage caused by this generation on pear trees were the
result of a high abundance of predators, especially of Orius and Anthocoris
bugs, chrysopids and coccinellids. A similar situation was recorded on plots
treated with selective insecticides (Kocourek, Berdnkov4,in press).
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Ciglar and Baric (1992) also reported a substantial decrease in psyllid
population density in the summer season on plots treated with selective in-
secticides. The regulation of psyllid population by natural predators both on
the untreated control plot and on plots treated with selective insecticides oc-
curred within the third generation in the summer season. By contrast, no de-
crease in psyllid population in the summer season was recorded on plots
treated with pyrethroids in the spring (Ciglar, Baric, 1992). Anthocorid
bugs are the most significant natural enemies of psyllids on pear trees
(Madsen, 1961; Fields, Beirne, 1973; Solomon et al., 1989), to-
gether with parasitic Hymenoptera (Armand etal., 1992; Lyoussoufi et
al., 1992), especially Trechnites psyllae (Ruschka).

The population density of the first two generations of Psylla pyri was very
high at the experimental locality in all years, similarly like the damage on
pear trees and fruits. The number of eggs of the first generation was within a
range from 130 to 160 eggs per meter of twigs in 1992 and 1994. The num-
ber of eggs of the second generation was within a range from 3 to 9 eggs per
leaf and fruit. The mean number of nymphae of the second generation was
maximally 5.5 individuals per leaf and fruit in 1992. The number of nym-
phae of the second generation was lower than the number of eggs by more
than 50% in 1993 and 1994, reaching in average 1.7 nymphae per leaf and
fruit. The peak in the occurrence of nymphae of the second generation was
recorded in June in all the experimental years. Nymphae of the second gen-
eration cause the most severe damage in pear orchards within this period.
For this reason it is necessary to prevent harmful occurrence of nymphae of
the first and of the second generations. Our investigations showed that even
the presence of 1.7 nymphae of the second generation per leaf and fruit was
high above the damage threshold and that such a high occurrence rate could
not be tolerated in commercial pear orchards.

The occurrence density of Psylla pyri adults considerably varied both in
the course of a particular growing season and in all the experimental years
(Fig. 2). The three peaks corresponding to the development of three genera-
tions within a year were not sufficiently clear-cut. The occurrence of adults
of the second and the third generations overlapped. The peak in the occur-
rence of adults was recorded in the third generation in 1992 and 1993 when
150 to 180 individuals were collected following a single shaking-down sam-
pling from 50 branches. In 1994, the highest occurrence rate of adults was
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No. 2. Abundance of Psylla pyri
2 A adults at the locality of Doksany
”%4:%1— G A S g
No. — mean numbers of adults in
hundreds of individuals obtained

3] 8 by shaking down 50 branches

7-
6=
54
4-
34
24
1+

B s T e I'7 Tg |'g Idate

recorded in the second generation when up to 830 individuals were collected

from 50 branches. However, the method of the determination of the number

of adults by means of shaking-down is not suitable for the determination of

Psylla pyri occurrence density. The shaking-down method is used with

P. pyricola for the determination of its damage threshold and for the regula- .
tion of protective treatment applications in the winter and spring seasons

(Anonymus, 1991). It is advisable to combine the shaking-down method

with the estimation of the number of natural psyllid enemies.

Permanent presence of Psylla pyri adults throughout the year indicates
that reproduction does not occur, in a part of population, immediately after
development completion. Some adults of the second generation showed mor-
phologically distinct diapausing forms. Oviposition in late August and in
September was recorded in a small part of P. pyri population. This indicates
the possibility of the development of a partial fourth generation. The propor-
tion of individuals entering diapause gradually increases in subsequent gen-
erations. Polymorphism occurs in the life cycle in Psylla pyri populations; it
is dependent on diapause induction. A similar polymorphism in the life cycle
was also observed with Psylla pyricola (Oldfield, 1970).
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When egg abundance in the first two generations was plotted against time
expressed in degree days (Fig. 3), egg occurrence peaks were recorded at the
same degree day values in all the three experimental years. The first clear-
cut peak in the first generation appeared between 200 and 230 dd. The first
clear-cut peak in the second generation corresponded to the value of 650 dd.
The dates corresponding to these values are optimum dates for the determi-
nation of Psylla pyri abundance. Abundances exceeding damage threshold
are recorded on these dates, ovicides should be applied immediately. Oil
preparations are to be preferred among ovicides against the first generation,
while fenoxicarb is preferable among ovicides against the second generation.
If P. pyri occurrence density is lower than the damage threshold on the
above mentioned dates, egg counting is to be repeated twice in one-week
intervals. The tentative mean damage threshold value recommended by us to
pear tree growers in the Czech Republic equals 0.1 egg per leaf and fruit for
the second P. pyri generation.

No. 3. Abundance of Psylla pyri
eggs and nymphae on degree
20+ day scale at the locality of
16 Doksany. Degree days above the
124 development threshold of 2.6 °C
é were summed from January 1
4 1992 — solid line; 1993 —

broken line; 1994 — dotted line
0 — eggs; N — nymphae
Left scale: No. — mean number

N of individuals per meter of twig;
20+ F/ -8 Right scale: No. — mean
16 4

number of individuals per leaf
and fruit :

dr'ee
500 1000 1500 2000 2 Odgg

For P. pyricola, the mean value of 0.3 nympha per leaf is considered to be
the damage threshold (Burts, 1980). Among selective insecticides, a good
efficacy against psyllids was recorded with insect growth regulators
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(Scheurer etal.,, 1975; Ciglar, Baric, 1992). According to our hith-
erto unpublished results, the optimum timing for ovicides and larvicides,
such as chitin synthesis inhibitors (diflubenzuron, teflubenzuron), is at the
beginning of mass nymphae hatching which occurs in the first generation at
the end of the blossoming period. The optimum treatment timing for larvi-
cides in the second generation is consistent with a degree day value of 176
dd, starting from the date on which maximum egg occurrence density was
recorded. The period of 176 dd corresponds to the period of egg develop-
ment in laboratory conditions (Kocourek, Krupi¢kova — unpublished
results). In natural conditions, higher numbers of nymphae occurred after the
value of 200 dd had been reached following the peak in egg occurrence den-
sity (Fig. 3). &

Data presented in Fig. 3 can be used for estimating degree day value on
the basis of differences between egg frequency peaks in the first and in the
second generations. Mean degree day value determined on the basis of ob-
servations recorded in field conditions amounts to 450 + 20 °C (above the
development threshold of 2.6 °C). Data reported by Bonnemaison and
Missonnier (1956) indicate a value of 453.4 dd (above development thre-
shold of 2.5 °C) for Psylla pyri development in laboratory conditions.

The method of the summation of effective temperatures is very suitable
with Psylla pyri for the determination of the dates of P. pyri occurrence
monitoring, as well as for the determination of the timing of selective insec-
ticide preparation applications. From the viewpoint of practical control of
Psylla pyri on pear trees, the counting of P. pyri eggs and nymphae of the
first generation on twigs and the counting of eggs and nymphae of the second
generation on leaf rosettes with fruits, using the methods described in this
paper, as on dates determined by means of effective temperature summation,
are of great significance.
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Monitorovini fenologie a popula¢ni dynamiky mery skvrnité, Psylla pyri L.

Metoda monitorovani psylla pyri byla vyvinuta na zdkladé t¥iletého sledovéni fe-
nologie a popula¢ni dynamiky v neo$etfovaném sadu ve stfednich Cechach. Terminy
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kontrol vyskytu mer a terminy oSetfeni selektivnimi insekticidy se uréuji podle sumy
efektivnich teplot pfi prahu vyvoje 2,6 °C. Vrchol vyskytu vaji¢ek prvni generace
byl pti hodnot# sumy efektivnich teplot 200 °C, u druhé generace pfi hodnot& 650 °C.
Je popséna metoda zjistovéni intenzity vyskytu Psylla pyri na letorostech a listovych
rigicich. Metoda je vyuZiteln4 v integrované ochrané sadi.

mera skvmnitd; metody monitorovéni; selektivni insekticidy
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THE OCCURRENCE OF CONTARINIA TRITICI AND
SITODIPLOSIS MOSELLANA ON SELECTED WHEAT VARIETIES
(DIPTERA, CECIDOMYIDAE)

Josef SEDIVY

Research Institute of Crop Production, Dmovskd 507, 161 06 Praha 6-Ruzyné,
Czech Republic

In 1989 to 1992 the occurrence of larvae of the lemon wheat blossom
midge (Contarinia tritici Kirby) (CT) and the orange wheat blossom
midge (Sitodiplosis mosellana Géhin) (SM) was studied. Over the four
years of study the occurrence of larvae of the former species (CT) was
much higher than that of the latter (SM). The percentage representation
of CT larvae varied between 80 and 100%, the rest were the larvae of
SM. Their representation in the total number of larvae decreased from
8.5 to 2.2 during the four years of study. The annual mean wheat ear
infestation with midge larvae varied between 37 and 41%. In the four
years of study the highest infestation was found in 1989 in the winter
wheat variety Slavia (98% of ears containing midge larvae). In that
year, no midge larvae were found in the ears of the wheat varieties
Sparta and Mephisto. The midge larvae occurred in wheat ears with
different intensity in particular varieties. However, the susceptibility
or resistance of wheat varieties can only be evaluated according to the
degree of infestation of their ears with midge larvae in field tests lasting
several years. The larvae of both midge species were found in spikelets
all along the ear length. The largest group of CT larvae (30 in number)
per spikelet was found in the Mephisto variety. Individual analyses of
wheat ears, made in 1989, 1991 and 1992, revealed the presence of
50% of the larvae in the lower part of ears up to the level of the 12th
spikelet. In 1990 an anomalous occurrence of larvae was observed.
More than a half of the total number of larvae were found in the upper
part of wheat ears, particularly in the 11th to 16th spikelets. An excep-
tion was provided by the late-heading wheat variety Jara, in which over
60% of the larvae were found at the bases of ears in the range between
_ the 1st and the 6th spikelets. The number of florets per spikelet and the
number of grains developed from them varied throughout years. In the
remaining varieties under study, the grains in the 2nd and 3rd floret
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were mostly infested. The number of damaged grains was in accor-
dance with the mentioned distribution and frequency of midge larvae
in wheat spikelets.

Contarinia tritici, Sitodiplosis mosellana; ear infestation; distribution
and frequency of larvae; wheat

In Europe, the lemon wheat blossom midge (Contarinia tritici Kirby)
(CT), and the orange wheat blossom midge (Sitodiplosis mossellana Géhin),
(SM) are the pests of winter and spring wheat, overcrowding in several year
cycles. They cause economic losses, especially in cereal production regions
where wheat crops account for a high percentage of the array of cultivated
crops. Basedow and Schiitte (1982) state, that the optimum conditions
for reproduction of the wheat midges are created when wheat stands amount
to over 40% in crop rotation. Besides favourable ecological conditions for
the development of midge larvae and a suitable phenophase of the host plant
during oviposition, the economically important occurrence of the midges is
affected by the spectrum of cultivated winter and spring wheat varieties. In
their experiments lasting seven years, Basedow and Schiitte (1974)
found that some of the wheat varieties were susceptible and others relatively
resistant to wheat midge infestation on the long-term average.

It is difficult to determine the damage caused by the wheat midges as their -
larvae develop hidden in spikelets and their number can only be determined
by analysing individual ears or by the number of larvae captured in plastic
vessels placed in wheat stands. Using these methods, Basedow and
Schiitte (1973) assessed the economic level of the damage at over 30 lar-
vae per ear. Skuhravy and Skuhrava (1979) state that the economic
threshold for 20% loss in yield is 400 larvae per 30 ears, i.e. 13.3 larvae per ear.

The objective of this study was to find out, during four years in one local-
ity with limited crop rotation, the year-to-year variation in the occurrence
and population density of wheat midge larvae and degree of infestation of
eight winter and spring wheat varieties most frequently cultivated in the
Czech Republic. The study also involved the species representation of the
wheat midges, distribution and frequency of their larvae in ears, joint ear
infestation, and degree of damage to wheat grains caused by the midge larvae.
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MATERIAL AND METHODS

The experiments were conducted in 1989 through 1992 in Prague-Ruzyng.
In the experimental field, wheat plots alternated with those sown with horse
beans and a cereal-legume mixture (oats and vetch at a 1:2 ratio). The ex-
aminations involved eight wheat varieties grown in this country, viz. winter
wheat varieties Hana, Regina, Slavia, Sparta, Zdar, and spring wheat varieties
Jara and Mephisto. The wheat varieties were grown in plots 6 by 1 m in size.

The representation of midge species and the degree of ear infestation were
assessed according to the number of midge larvae per 100 wheat ears on the
main tillers of each variety. The ears on the main tillers were selected as
being most suitable for the examinations as, they account according to
Tieze (1970), for 18-22% the yields of wheat grain. The ears were placed
singly in polythene bags and the number of larvae was determined after 24
hours. Each year the examinations were made prior to the milky ripeness
stage. Individual analyses of 50 ears of each variety were used to determine
joint infestation, the size of larval groups per spikelet, distribution and fre-
quency of midge larvae in the ears, and to assess the damage to individual
grains in the spikelets. The spikelets were counted starting at ear base and
proceeding towards its tip. In each ear 20 spikelets were evaluated. The ter-
minal spikelets, varying from 1 to 5 in number according to variety, were not
evaluated, as the grains in them are often underdeveloped. The symptoms of
damage to the grains were classified as follows: 1. grain developed; 2. grain
haif the normal size or deformed 3. grain destroyed, only its rudiment dls-
cemible.

RESULTS

Representation of midge species in ears

Each year, the number of larval CT was dlstmctly higher in all wheat va-
rieties under study than that of larval SM. Of the total number of larvae ex-
amined, CT accounted for 80—100% and SM for the rest. Joint infestation of
wheat ears with the larvae of the two species was found in all winter wheat
varieties in at least two of the four years of study. The ears of the spring
wheat varieties were jointly infested only in the case of the variety Jara. In
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L Species representation of Contarinia tritici (CT) and Sitodiplosis mossellana (SM) in
wheat ears .

1989 1990 1991 1992
Varieties

CT:M CT:SM CT:SM CT:SM
Hana 97:3 88:12 97:2 99:1
Tiona 97:3 100:0 99:.1 99:1
Regina 95:5 95:5 94:6 97:3
Slavia 87:13 86:14 89:11 98:2
Sparta _ 100:0 91:9 95:5
Zdar i 91:9 94:6 97:3 96:4
Jara 80:20 100:0 97:3 99:1
Mephisto 100:0 100: 0 100:0

some years only the larvae of CT were found in the ears. This was in 1990 in
the winter wheat varieties Ilona and Sparta and in spring varieties Jara and
Mephisto. Cases of higher occurrence of the larvae of SM were rare and their
numbers amounted to at most 20% of the total number of midge larvae in
wheat ears, e.g. in the variety Jara in 1989. During the four years of study,
the mean representation of the larvae of SM in the eight wheat varieties un-
der study decreased from 8.5 to 2.2% (Table I).

Degree of ear infestation

The degree of ear infestation with wheat midge larvae varied from year to
year and was considerably different in successive years. The mean infesta-
tion of the wheat varieties under study was highest in 1989, amounting to
41%. In the other years of study the degree of infestation varied between 37
and 40%. The lowest percentage infestation of ears was found in the varie-
ties Mephisto (less than 24%) and Sparta (less than 28% of ears). The highest
infestation was observed in the ears of the variety Slavia (98% in 1989) and
Jara (71% in 1990). The difference in ear infestation after the four years of
study was 16% in the varieties Hana and Zdar. The highest degree of vari-
ation in ear infestation with midge larvae was observed in the Slavia variety,
amounting to as much as 68% over the four years. In the remaining wheat varie-
ties the difference in ear infestation varied between 26 and 35% (Table II).
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IL Percentages of wheat ears infested with flower midges in 1989 to 1992

Varieties 1989 1990 1991 1992
Hana 51 . 1] 64 49
Tlona 44 10 43 41
Regina 29 16 31 42
Slavia 98 59 31 30
Sparta 8 28 16
Zdar 42 61 58 s8
Jara 64 7 44 51
Mephisto 18 24 24

The larvae of CT develop on developing wheat grain, mostly in groups.
The larvae of SM have been found singly as a rule, rarely by twos, only once
there were three larvae on one grain. The number of larvae per developing
grain varied considerably in the eight wheat varieties under study as well as
in successive years. The largest group of larvae per spikelet was observed in
the spring variety Mephisto (30 larvae). Smaller groups were found in the
winter variety Ilona (28 larvae). The groups of larvae found in the remaining
varieties under study are given in Table III.

IIL. Maximum number of midge larvae per spikelet

Varieties 1989 1990 1991 1992
Hana 10 20 18 15
Tlona 22 7 28 26
Regina 12 2 16 15
Slavia 17 15 : 21 17
Sparta 5 10 14 5
Zdar 9 18 . 10
Jara | 13 16 14 10
Mephisto 6 12 30 8

Distribution and frequency of larvae in wheat ears

In all years of study, midge larvae were found all along the ear length. In
1989, 1991 and 1992, 50% of the larvae occurred in the basal parts of the
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ears on the st to 12th spikelets. The distribution and frequency of midge
larvae differed in particular wheat varieties (Table IV). In the years of study
the midges were on the wing in the period between heading and flowering of
wheat. An anomalous occurrence of midge larvae was observed in 1990. In
that year the midges were on the wing at the end of the flowering period of
most of the wheat varieties under study. The distribution and frequency of
midge larvae in wheat ears was different from that in the three years men-
tioned above. Most larvae were observed in the upper half of ears. The num-
bers of larvae and their frequencies predominated in the 11th to 16th spikelets

IV. Distribution of midge larvae in wheat and destroyed wheat grains

Spicke- Varieties
lets | Hana | Nona | Regina | Slavia | Sparta | Zdar | Jara |Mephisto
1 56 11 17 10 5 16 4 23
2 34 7 50 0 12
3 8 19 20 2 10 2 1
"4 17 13 10 51 16
5 7 10 1 14 2 10 )
6 17 9 8 10 1 12 1
7 12 10 7 26 37 8 37 1
8 6 3 9 7 47 7 | 48 ;
9 6 7 6 1 9 22 9 2
10 33 5 7 6 4 12 4
1 1 7 4 3 6 1
12 65 12 12 3 2 7 2
13 3 6 3 3 1 26 1
14 64 6 14 8 2 16 2
15 2 7 10 2 9 2
16 13 15 6 3 16 5
17 17 12 13 2 9 2 1
18 22 7 10 5 4
19 4 3 10 1 1 26 1
20 2 24 8 4 1 33 1 2

2
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400 dn I Distribution of Contarinia
tritici (CT) and Sitodiplosis
mossellana (SM) larvae in wheat
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0 4 8 12 % 2 %
spikelets
with moderate differences between the varieties. An exception was provided
by the late-flowering variety Jara, in which over 60% of the larvae were
found in the 1st to 6th spikelets. The mean number distribution of CT and SM
larvae in the ears is shown in Fig. 1. The different distribution of the larvae
in the ears of the Jara variety and partly also Regina variety forms the gentle
slope of the curve in Fig. 1 in the range of the 1st to 7th spikelets.

Grains damaged by larvae

The number of florets in ears and that of grains developed from them
showed year-to-year variation. In 1989, half of the varieties under study
were found to develop grains largely from the 2nd and 3rd florets of
a spikelet. These varieties included Ilona (66.3%), Regina (76%), Slavia
(83%) and Zdar (80%). The winter wheat variety Sparta showed the highest
percentage representation of grains developed from the 1st and 2nd florets
(84%). In the variety Hana, 86% of grains developed from the 3rd and 4th
florets. A predominance of grains developed from these florets was also
found in the spring varieties Mephisto (86%) and Jara (91%).

Due to the great variability in the development of grains from various flo-
rets, only approximative data on floret preference by midge larvae in 1989,
1991 and 1992 are presented here. In the varieties Regina and Mephisto the
larvae most frequently occurred in the 1st floret. Developing grains in the
2nd floret were most frequently infested in the varieties Hana, Ilona and
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Zdar. In the varieties Sparta, Slavia and Jara, midge larvae were most fre-
quently found in developing grains of the 3rd floret.

The least grains were damaged or destroyed by midge larvae in the spring
variety Mephisto (6.4%) and in the winter variety Sparta (14.4%). The most
grains were damaged or destroyed in the winter variety Hana (45.6%) and in
the spring variety Jara (38,8%). The degree of damage to the other wheat
varieties varied between 15.3 and 29% (Table V).

V. Percentages of damaged and destroyed wheat grains

Damaged and destroied grains
Varieties 1 2 3 243
n % n % n % n %

Hana 564 | 543 314 | 30.2 | 160 | 15.4 | 474 | 45.6
Tlona 1003 | 84.5 7 6.0 1 9.3 | 183 15.3
Regina 1085 | 8.6 22 1.7 19 | 146 | 212 16.3
Slavia 758 | 67.4 | 206 | 18.3 80 | 7.1 | 286 | 25.4
Sparta 996 85.5 134 1.5 34 2.9 168 14.4
Zdar 709 | 77.6 | 137 | 13.6 | 157 | 15.6 | 294 | 29.3
Jara 651 | 620 346 | 330 56 5.3 | 402 | 388

Mephisto 941 93.5 49 4.8 16 1.6 65 6.4

1 = grain developed, 2 = grain half the normal size or deformed, 3 = grain destroied

The number of damaged and destroyed grains was in agreement with the
spikelet preference mentioned in the section on the distribution and fre-
quency of larvae in wheat ears. In the varieties Hana, Ilona, Regina and
Zdar, 50% damaged or destroyed grains were found in the basal half of the -
ears up to the level of the 12th spikelet. In the remaining varieties Slavia,
Sparta and in the spring varieties Jara and Mephisto, 50% damaged or de-
stroyed grains were found up to the 8th spikelet in the basal half of the ears.

DISCUSSION AND SUMMARY

In experiments lasting four years and conducted at a locality where wheat
was growing at one- or two-year intervals, the species representation of
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wheat midge larvae changed: the occurrence of SM larvae in the ears of the
eight wheat varieties under study decreased from an average of 8.5% in 1989
to 2.2% in 1992. Evidence was obtained confirming the findings reported by
Basedow and Gellich (1982) about the decisive influence of at least
two key factors for the population density of wheat midges to decrease or to
increase. According to our results, the combination of these factors must act
over several successive years, otherwise the midge population density shows
but little variation. In our four-year experiments, with three years favourable
for the development of the midges, the mean infestation varied within the
range of mere 4%.

The decrease in the occurrence of SM larvae created conditions for de-
creased damage by midge larvae to wheat, as according to Basedow,
Schiitte (1973) and Bayon (1983) SM is more detrimental than CT7, the
damage caused by the latter being partly compensated for by the wheat
plants when the infestation is weak. The degree of this compensation de-
pends on the wheat variety.

The larvae of CT and SM occur in the spikelets all along the ear length.
Over the three years of study the distribution and frequency of the larvae
were higher in the basal parts of the ears. This observation confirms the data
reported by Basedow and Gellich (1975) on the dependence of the oc-
currence of larvae in the basal parts of wheat ears on the condition of the ears
favouring midge oviposition. In our study, the year 1990 was exceptional in
the fact that the numbers and frequency of midge larvae were observed in the
upper parts of wheat ears. This difference was due to variable coincidence of
phenophases of wheat ears suitable for oviposition. In 1990, midge females
ready for oviposition did not occur until the end of the flowering period of
most wheat varieties under study. In that year, higher numbers of midge lar-
vae in the lower parts of ears were found only in the late-heading spring
variety Jara.

The number of florets and grains in spikelets varied in successive years as
well as in different wheat varieties. The preference of the midges for ovipo-
sition in certain florets in spikelets cannot be used for assessing differences
in infestation of wheat varieties with midges. The occurrence of damaged or
destroyed grains per wheat ear was in accordance with the observed distribu-
tion and frequency of midge larvae in the ears.
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It was possible to evaluate the differential infestation of wheat varieties
with midge larvae from the point of view of their different susceptibility or
resistance only after the period of four years. One-year observations were
insufficient for this purpose as the obtained results were considerably variable.
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Vyskyt plodomorky p3eni¢né (Contarinia tritici Kirby) a plodomorky plevové
(Sitodiplosis mosellana Géhin) na vybranych odrudach pSenice

V letech 1989 aZ 1992 byl na jednom stanovisti se sniZzenym stfidanim plodin
sledovéan vyskyt larev plodomorky p3eniéné (Contarinia tritici Kirby) a plodomorky
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plevové (Sitodiplosis mosellana Géhin). Pokusy byly uskuten&ny na kolekci osmi
odriid ozimych a jamich p3enic, které jsou v CR nejéast&ji p&stoviny. Ve &tyfech
letech pozorovéni vyskyt larev plodomorky p3eniéné vysoce pfevy3oval vyskyt la-
rev plodomorky plevové. Procento zastoupeni larev plodomorky pSeni¢né se pohy-
bovalo v rozmezi 80 aZz 100 %, zbytek tvofily larvy plodomorky plevové.
Zastoupeni plodomorky plevové v celkovém po¢tu larev b&€hem &ty rokl pokleslo
z 8,5 % na 2,2 %. Vy33i zastoupeni larev plodomorky plevové (aZ 20 %) bylo v n&-
kterych letech zjist&no na odriidich Jara a Slavia.

Prim&mé ro&ni napadenf klasii se pohybovalo v rozmezi 37 aZ 41 %. Nejvy3ssi
napadeni b&hem &tyF rokil bylo zjisténo v roce 1989 na ozimé odrid€ Slavia (98 %
klasl s larvami). Ve stejném roce nebyly larvy plodomorek zjistény na odriidéch
Sparta a Mephisto. Intenzita vyskytu larev v klasech jednotlivych odrid byla rozdil-
né. Nejvice larev plodomorky p3eni¢né bylo zjisténo v klasech odriidy Ilona a Hana,
nejméné v klasech odriidy Sparta. Larvy plodomorky plevové v n€kterych letech ne-
byly zjistény v klasech odriid Ilona, Sparta, Jara a Mephisto. Néchylnost a odolnost
odrid p3enice Ize hodnotit pouze podle viceletych hodnoceni stupn& napadeni klast.

Larvy obou druhii plodomorek byly zji¥teny v kldscich po celé délce klasl. Nej-
vy33i polet larev plodomorky p3eni®né na kldsek byl zjiSt&n na odriid® Mephisto (30
larev). V letech 1989, 1991 a 1992 bylo pfi individudlnich rozborech klast zjisténo
50 % larev v dolni &4sti klasu do vy3e 12. kldsku. Let plodomorek v t&chto letech
probihal v obdob{ od pofatku meténi do zagatku kv&tu. Anomalni vyskyt larev byl
zjistén v roce 1990, kdy let plodomorek probihal koncem kvétu v&Siny odrid pSeni-
ce. Vice neZ polovina z celkového poétu larev byla zjisténa v horni poloving klasu,
zvlast€ v 11. aZ 16. klasku. Vyjimku tvofila pozd& metajici odriida Jara, u niZ bylo
vice neZ 60 % larev zjisténo na bézi kldsku, v rozmez{ 1. aZ 6. kldsku.

Pocet kvitkll v kldsku a z nich vzniklych zm se u odriid v priib&hu rokl ménil. Na
odriiddch Mephisto a Regina se larvy vyskytovaly nejCastéji na 1. kvitku. Zma
z 2. kvitku byla nejéastgji napadena na odriiddch Hana, Ilona a Zdar. U zbyvajicich
odrid byly napadeny pfevaZn& zdklady zma na 2. a 3. kvitku. V priib&hu &ty rokd
pozorovéni bylo nejméné& zm po3kozeno na odriidich Mephisto (6,4 %) a Sparta
(14,4 %). Nejvice zm bylo poSkozeno na odrid2 Hana (45,6 %). Pocet poskozenych
zdkladil zr a dorlistajicich zm byl v souladu s uvedenou distribuci a frekvenci larev
v klascich.

Contarinia tritici, Sitodiplosis mosellana; napadeni klash; distribuce; frekvence;
p3enice.
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THE GRAPEVINE BUDS COLD HARDINESS IN JUVENILE PLANTS

Marta HUBACKOVA

Institute of Plant Production — Research Station of Viticulture,
267 18 Karlstejn, Czech Republic

The cold hardiness of buds of grafted grapevine plants and seedlings
from 1-year of age till the end- of the juvenile stadium was determined
in programmed freezing boxes. We found that the cold hardiness of
buds increases with their age. The mean difference in cold hardiness
between buds from 1 and 12 years (adult) old grafted plants of three
cultivars (Riesling rhine, Miller-Thurgau and Portugais blue) was
47.3%. The mean difference between buds from 1 and 4 years old seed-
lings of these cultivars was 31%. The difference between one-year and
four-years old plants was in seedlings of Riesling cultivar 37.1%, in
Miiller-Thurgau 18.5% and in Portugais blue 36.5%.

grapevine; buds; juvenile stadium; cold hardiness

Separate plant organs, different plants, but also tissues of different age of
one species differ in their character and degree of cold hardiness. Younger
plants are damaged more by winter frosts than older ones (Larcher,
Mair, 1969 —cit. Larcher, 1988; Salaj et al., 1984).

The data which define winter frost damage in adult plants are much better
known than those for younger plants. However, knowledge of the cold har-
diness of buds from juvenile plants is important in plant breeding aimed at
higher survival. The objective of the present study was to determine the cold
hardiness of buds from differently old plants in juvenile stadium in grapevine.

MATERIAL AND METHODS

We determined the cold hardiness of buds from

— 1yearold and 12 years old (adult) plants(they had been grafted on Kober
5 BB), in the 1989-1990 and 1990-1991 winters,

— 1,2 and 3 years old seedling in the 1989-1990 winter, and 2, 3, and 4 years
old seedling in the 1990-1991 winter.
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Plants of the cultivars Riesling rhine, Miiller-Thurgau and Portugais blue
were used, and seedlings originated from free pollination of these three cul-
tivars. Canes were collected monthly (December, January, February) in each
winter. The samples were stored outside in a shaded location for a few hours
until the freezing tests were conducted. The determination of cold hardiness
of the buds was carried out at the temperatures of —16, —~19 and -22 °C for
20 hours in programmable freezing boxes. The cooling and warming rates
were 3 °C per hour. The level of cold hardiness was derived from results of
survival tests. Buds were considered burst and to have survived when the
margin of the first leaf separated from the swollen bud on one bud cuttings.

The canes of each age (except those 1 year old) were cut from plants
grown at the vineyard of the Research Station of Viticulture, Karlstejn. The
canes of one-year old grafted plants were cut from plants at the grapevine
nursery at Karlstejn. Twelve cane each with twelve buds from the base (144

‘buds) were tested at each temperature and at each sampling term. We also
tested the same number of buds in each variant of one-year plants, but had to
use more canes because many of them had fewer than twelve buds.

RESULTS

The mean cold hardiness of buds of one-year grafted plants was lower
than in adult plants (12 years) in all three cultivars and in both winters. The
difference in cold hardiness between one-year old and adult plant was 50— -

. 60% in the cultivars Miiller-Thurgau and Porgugais blue in both winters; in
Rieseling rhine the difference was 47.8% in the winter 19891990 and 0.4%
in 1990-1991 (Table I). The percentages of burst buds in Table I, are trans-
formed on control variants of each cultivar in which buds had not been ex-
posed to frost stress. In this way we eliminated from calculation ot the mean
hardiness value those buds which were dead before frost stress. This was
mainly important in one-year old plants, in which the number of dead buds
before frost stress of each sampling term, was relatively high. .

We also determined the cold hardiness of buds from one-, two-, three- and
four-year old seedling of Riesling rhine, Miiller-Thurgau and Portugais blue.
Their mean hardiness increased with age. Only in Miiller-Thurgau was the
cold hardiness of buds of four-year old plants about 9% lower than that of
three-year old plants (Table II).

306



Ochr. Rostl., 30, 1994 (4) : 305-309

1. Mean percentages of burst buds in 1 and 2 year old grafted grapevine plants after frost stress
in progemmed freezing boxes in the winters 19891990 and 1990-1991 (transformed on the
control variant without stress)

Age of Frost stress [°C]
Winter Cultivar plants

[year] -16 -19 -22 x
Riesling rhine 1 64.2 27.7 20 313
12 98.7 809 57.8 7.1
1989~ | Maller-Thurgau 1 49.9 39.1 2.5 30.5
1% 12 99.7 90.2 53.8 813
Portugais blue 1 362 12.6 0.0 16.3
12 91.9 90.4 61.7 813
Riesling rhine 1 100.9 99.5 56.0 85.5
12 92.6 886 76.7 85.9
1990- | Maller-Thurgau 1 346 362 19.1 30.0
= 12 94.4 94.9 68.6 86.0
Portugais blue 1 41.4 457 14.1 33.7
12 | 1044 106.1 8L 97.3

The mean level of cold hardiness of buds from all one-year old seedlings
was 43.1%, in two-year old ones it was higher by 15.3%, in three-year old
ones a further 13% higher than in those two years old, but the mean for four-
year old seedlings was only 2.7% higher than in three-year old ones. How-
ever, there was a greater difference between seedlings of different age of
Miiller-Thurgau than between such seedlings of the other two cultivars.

DISCUSSION

The results of two winters showed differences in cold hardiness of grape-
vine buds in the first few years of the plants. While the values of hardiness
were and will be different in individual winters, the increasing cold hardi-
ness of buds with age is evident and important at least with the conventional
technology of plants cultivation. Beside that, the transplantation of two-year
old plants to the vineyard may retard development of the periderm and de-
crease the cold hardiness of buds in winter (Hub4d&kova, 1982). The
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il Mean percentages of burst buds in grapevine seedlings of different age after frost stress at
-16, ~19 and -22 °C (from six sampling ters, i.e. three sampling terms in each of the 1989 to
1990 and 1990-1991 winters; transformed on the control variant without stress

Cultivar Age of Frost stress [°C]

plants [year] -16 -19 22 "

1 66.4 35.0 10.2 37.2

Riesling thine 2 78.0 78.7 28.0 61.6
3 90.8 71.4 56.8 73.0

4 83.8 92.8 46.2 74.3

1 77.4 48.6 13.5 46.5

Maller-Thurgau 2 76.3 68.0 36.6 60.3
3 91.4 85.5 46.0 743

4 86.8 76.7 31.5 65.0

1 78.7 389 19.5 45.7

Portugais blue ‘ 2 68.2 59.9 32.1 53.4
3 80.6 79.8 40.3 66.9

4 89.1 94.6 65.2 82.3

x of all cultivars: 1 year old = 43.1; 2 years old = 58.4; 3 years old = 71.4; 4 yeah old =74.1

biological and ecological reasons for the development of cold hardiness of
buds during ontogenis was not studied in this work, but its results may be
used to test the cold hardiness of young and very young plants of grapevine
and thus assist in breeding for higher col hardiness.
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M. Hubdékova (Vyzkumny ustav rostlinné vyroby — Vyzkumnad stanice vina¥skd,
Karlstejn, Ceskd republika)

Tolerance pupeni révy vinné vidi zimnim mrazim u rostlin v juvenilnim stadiu

V prici jsou uvedeny prim&mé hodnoty tolerance vii¢i zimnim mrazim
u pupenil tfi odnid révy vinné (Ryzlink rynsky, Miiller-Thurgau a Portugal-
ské modr¢) naStépovanych na podnoZi Kober 5 BB a nachizejicich se ve
véku 1 a 12 let (tab. I) a prim&mé hodnoty tolerance u rostlin pochdzejicich
z volného opyleni stejnych odrid ve véku 1, 2, 3 a 4 roky (tab. II). Uroveit
tolerance pupenti vii¢i zimnim mraziim byla odvozena z podilu vyraSenych
pupenii na jednopupenovych fizcich po tfech mrazovych stresech v fizeném
prostfedi mrazicich komor v zim& 1989-1990 a 1990-1991, vidy ve tfech
terminech (prosinec, leden, inor). Zjistili jsme, Ze tolerance pupenil se v ob-
dobi pfed nastupem plodnosti zvy$uje s v€kem kefi. Prim&ma4 droveii tole-
rance pupenii u jednoletych $t€povanych rostlin &inila v dvouletém priméru
u odriidy Ryzlink rynsky 58,4 %, Miiller-Thurgau 30,3 % a Portugalské mo-
dré 25 %, zatim co u dospé&lych 12letych rostlin u odriidy Ryzlink rynsky
82,5 %, Miiller-Thurgau 83,7 % a Portugalské modré 89,3 % (tab. I). Hla-
dina priimémé tolerance pupenii rostlin z volného opyleni u tfi sledovanych
odriid byla u jednoletych rostlin 43,1 %, u dvouletych 58,4 %, u tfiletych
71,4 % a u Ctyfletych 74,1 % (tab. II). Mezi rostlinami rozdilného v&ku byly
vétsi rozdily u odridy Miiller-Thurgau neZ u dal$ich dvou odriid.

réva vinnd; pupeny; juvenilni stadium; tolerance vii¢i mraziim
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REZISTENCE CESKYCH A SLOVENSKYCH ODRUD
A NOVOSLECHTENI{ PSENICE OZIME
K PADLf TRAVNIMU V DOSPELOSTI

Markéta FORMANOVA, Josef SEBESTA
Vyzkumny tistav rostlinné vyroby, 161 06 Praha 6-Ruzyné 507

V pokusech Odriidové zkudebny SKZUZ v Sedleci byly v roce 1991
sledovény rozdily v napadeni padlim travnim na list® a v klase 33
a v roce 1993 26 odriid a novoSlechténi pSenice ozimé. Rozdily mezi
genotypy byly stanoveny vypo&tem plochy pod kiivkou rozvoje cho-
roby. V obou letech mé&ly nejmensi intenzitu napadeni odriidy Viginta,
Ilona a Vlada a novoSlecht&ni SO 7953. V roce 1993 byla navic méalo
napadena odriidda Blava. Odriidy Viginta a Vlada a novo3lecht&ni
SO 7953 nemaji major geny rezistence, Ize tedy pfedpokladat, Ze rezis-
tence k padli travnimu je fizena minor geny. V roce 1993 byla ve srov-
néni s rokem 1991 mén& napadena odriida Zdar a Danubia. Vyrazn&j$i
zvy3eni napadeni listd i klas bylo v roce 1993 ve srovnén{ s rokem
1991 zjidtEno u odriidy Senta. V obou letech nebyla prokézéna pfima
zavislost mezi napadenim listl a klasu dané odrlidy. NEkteré genotypy
se silnym napadenim listd mé&ly slab& napadeny klas a naopak. Z uve-
deného vyplyva nutnost sledovat napadeni listd i klasu. Mezi genoty-
Py, u kterych byly ve fizi semena¢kil identifikovény stejné nebo Zadné
major geny rezistence, byly &asto zjist€ny statisticky vyznamné kvan-
titativni rozdily v odolnosti v dospé&losti.

padli travni; Erysiphe graminis £. sp. tritici, pSenice ozima4; rezistence
v dospélosti

Slechténi na odolnost k padli travnimu (Erysiphe graminis DC £. sp. tritici
Marchal) je v sou€asné dob& zamé&feno pfedevsim na odolnost fizenou jed-
nim nebo n€kolika mélo major geny rezistence. Ta je viak ¢asto b&hem krat-
ké doby (1 aZ 3 let) pfekondna. Odolnost novo$lechténi je n€kdy pfekonina
jiZz v prib&hu zkouseni (HaniSova et al., 1989).

Problém rychlého piekondni by mohlo vyfesit Slechténi na kvantitativni
odolnost fizenou minor geny rezistence, piipadné minor geny spolu s major
geny, ktera se vétSinou projevuje v pokroéilej$ich riistovych fazich (rezisten-
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ce v dosp&losti). Slechtni na tento typ rezistence je ve srovnani se $lechté-
nim na rezistenci kvalitativni (oligogenni) mnohem obtiZn&;$i. Problémem je
jiZ odpovidajici stanoveni kvantitativnich rozdili v napadeni u sledovanych
materidli.

Cilem nasi prace bylo stanovit pomoci metody, kterou rozpracovala For-
manova (1992), kvantitativni rozdily v adultivni rezistenci odnid a novo-
Slechténi zafazenych do stitnich odridovych zkousek v letech 1991 a 1993.

MATERIAL A METODY

V pokusech odriidové zkudebny v Sedleci bylo v roce 1991 sledovdno na-
padeni u 33 odnid a v roce 1993 u 26 odriid a novoslechténi pSenice ozimé
padlim travnim. Sledované odriidy a novoslechténi byly zafazeny do stit-
nich odridovych zkousek.

Vyskyt padli travniho byl ptirozeny. U populace patogena byla na zdkladé
reakce testovaciho sortimentu zjisténa virulence ke geniim rezistence Pm 1,
Pm 2, Pm 3a, Pm 3b, Pm 3c, Pm 4b, Pm 5, Pm 6, Pm 7, Pm 8 a mlk a ke
kombinaci genll Pm 2 + 6 a avirulence ke genu Pm 4b a ke kombinaci genti
Pm 1+ 2 + 9.K testovani byl pouZit soubor diferencia&nich odriid; Axmin-
ster, Ulka, Asosan, Chul, Sonora, Khapli, Wh Ml, Hope/Regina, Timgalen,
Transec, Salzmiinde 14/44, Normandie, Kenya Civet (Hanusova, 1992).
Pokusy byly zaloZeny ve &tyfech opakovanich, kaZda odriida byla vyseta na
parcelce o rozloze 15 m2. V tydennich intervalech byla hodnocena intenzita
napadeni prvniho listu pod listem praporcovym a klasu u 20 ndhodng& vybra-
nych rostlin z parcelky. Prvni hodnoceni bylo provddéno v dob& objeveni
prvnich loZisek padli travniho na sledovaném listu. K hodnoceni list byla
pouZita stupnice 1 aZ 50 % (James, 1971) a k hodnoceni klasii stupnice
1az30 % (Bennett, 1981b). Stupnice byly podle potfeby modifikovany.
V pfipadé, Ze intenzita napadent listl byla niZsi neZ 1 % byla pouZita stupni-
ce: jedno loZisko padli travniho = 0,2 % napadené plochy listu, dv& loZiska
= 0,4 %, tfi loZiska = 0,6 %, Ctyfi loZiska =0, 8 % a pét loZisek =1 % (D a-
amen, Jorritsma, 1990).

Z prumé&rnych hodnot intenzity napadeni byla vypod&tena pro list a klas
dané odriidy plocha pod kfivkou rozvoje choroby (ADPC =, Area Under
Disease Progress Curve®):
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n
ADPC = Y [(x;, 1 +%)/2]. (4, +1
=1

kde: x; -procento napadené plochy pfi i-tém hodnoceni v &ase #;
(Shaner, Finney, 1977)

Statisticky vyznamné rozdily v ADPC mezi odriidami byly zji$tény analy-
zou rozptylu a Tukey testem.

Udaje o major genovém zaloZeni kvalitativni rezistence sledovanych ge-
notypt byly uvedeny v pracich. Hanu$ova, Barto§ (1993b,c) aLutz
etal. (1992).

VYSLEDKY A DISKUSE

Rozdily v hodnotédch plochy pod kiivkou rozvoje padli travniho na listech
a v klase testovanych genotypi pSenice a jejich statistickd vyznamnost je
uvedena v tab. IaIL.

Vysledky ukazuji, Ze vzdjemné rozdily mezi jednotlivymi genotypy zjis-
téné na zdkladé ADPC na listé v jednotlivych letech nezaznamenaly vyrazné
zmény. Mezi genotypy s nejmensi intenzitou napadeni patfily v obou letech
SO 7953, Viginta, Ilona a Vlada. V roce 1993 byla navic milo napadena
odriida Blava. Vzhledem k tomu, Ze u odriid Viginta a Vlada a u novoslech-
téni SO 7953 nebyl zjistén Zddny major gen rezistence, lze pfedpokladat, Ze
rezistence k padi travnimu je fizena minor geny. V roce 1993 byla ve srov-
nani s rokem 1991 méné napadena odriida Zdar a Danubia.

Rozdily mezi genotypy v napadeni klasti ukazuji v jednotlivych letech na
vétsi vykyvy ve srovndni s rozdily v napadeni listii. Slabsi napadeni bylo v
roce 1993 ve srovnani s rokem 1991 zaznamenano pfedevsim u odridy Ko-
Sutka, kterd ackoli byla nejsilnéji napadena na listech, byla v klase druhd
nejméné napadend. Pokud se zam&fime na odriidy s nizkym napadenim listii,
byly v roce 1993 ve srovnéni s ostatnimi odriidami v klase mén& napadeny
odriidy Viginta a Ilona a novoSlechténi SO 7953 neZ v roce 1991.

Vyrazngj$i zvySeni napadeni listi i klasu bylo v roce 1993 ve srovnini
s rokem 1991 u odriidy Senta.

Bylo zisténo, Ze odridy se stejnymi major geny rezistence nebo odridy
bez major geni rezistence se mohou v hodnotich ADPC vyrazné liit. Napfi-
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L Hodnoty plochy pod kfivkou rozvoje padli travniho (ADPC) na listech odrild a novoslechtZni
ozimé pienice zafazenych do stétnich odridovych zkousek v letech 1991 a 1993 — The values
of area under disease progress curve (ADPC) on leaves in cultivars and advanced lines of

winter wheat included into the state cultivar trials in 1991 and 1993

314

e g ik YADPC P=0,05 VADPC P=0,05

1991 1993

$0 2392 0,00 -

HE 3575 0,00 =

UH 139 1,06 a u

S0 7953 ~ 1,22 ab 3,31 a

Branka Pm 4b, 8 1,32 abe =

Viginta - 1,59 abe 3,71 ab

Ritmo - 3,83 ab

Blava 1,80 abc 4,41 abc

Iona PmS5 1,48 abc 4,60 abc

Zdar Pm4b, 5 4,95 efghi 4,74 abed

Vlada - 1,49 abe 5,47 abede

Danubia Pm3$, 8 5,00 fghi 5,62 abcde

Simona Pm 2, 4b 2,46 abcdef 5,69 abede

$0928 L 1,78 abe 5,85 abcde

ST 265 Pm26,4b | 1,87 abc 6,69 bedef

BR 1522 2,27 abed g

UH MI 61 2,73 abcdefg -

Agra Pm26 2,77 abedefg -

Vega 4,74 defghi 6,94 bedef

Selekta Pm 4b, 8 3,30 abcdefgh 8,28 bedefg

Livia Pm8 2,36 abede 8,42 bedefg

Torysa Pm26 2,30 abed 8,76 bedefg

Samanta 4,68 defghi 9,21 bedefg

ST 50 3,18 abedefgh 9,87 bedefgh

Estica = 10,35 cdefgh

Hana = 3,01 abedefg 10,67 cdefg
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Pokr. tab. I - Table I contiue

YADPC P=0,05 VADPC P=0,05

Odrdda’ Gen®
1991 1993

Sofia Pm2,458 | 3,776 bedefgh 11,06 defgh
Butin 571 hij 11,52 efgh
Regina Pm5 7,73 j 12,97 fgh
Iris Pm5,8 6,50 ij 13,59 gh
SO 6454 5,74 , hj | -
UH 682 5,80 hij -
Senta Pm8 3,94 cdefghi 13,66 gh
Sparta Pm2,4b,8 513 ghij 14,20 gh
Ko#ttka - 5,12 ghij 15,68 h

Hodnoty oznatené stejnym pismenem nejsou podle Tukey testu na hladin& vyznamnosti
P =0.05 statisticky vyznamn& odlifné — Values followed by the same letter are not
significantly different at P = 0.05 according to Tukey’s test

- = bez major genu rezistence — without major gene of resistance

Ivariety; 2gene

klad odrida Ilona méla v obou letech hodnotu ADPC statisticky vyznamng
niz8i (P = 0,05) nez odrida Regina, pifitom obé& odriidy maji stejny pfekona-
ny gen rezistence Pm 5. Podobné odriida Ko$utka byla statisticky vyznam-
né vice napadena neZ odridy Viginta a Vlada a novo$lechténi SO 7953
a SO 928, uvedené odriidy a novoslechténi nemaji major gen rezistence.

QOdriidy bez major genu rezistence mohou byt méné napadeny neZ odriidy
s jednim nebo vice pfekonanymi major geny rezistence. Napiiklad odrida
Viginta a novoSlechténi SO 7953 (bez major genu rezistence) byly statistic-
ky vyznamn& mén€ napadeny neZ odriida Regina (s genem rezistence Pm 5),
odrida Iris (geny Pm 5, 8) a neZ odniida Sparta (geny Pm 2, 4b, 8). Stejné tak
i odridy s jednim genem rezistence (napf. Ilona - gen Pm 5) mohou mit sta-
tisticky vyznamné niZ$i hodnotu ADPC neZ odridy se dvéma geny rezisten-
ce, z nichZ jeden je shodny s genem prvné jmenované odriidy (Iris a Danubia
-Pm 5, 8).
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I1. Hodnoty plochy pod kfivkou rozvoje padli travniho (ADPC) na klasech odrid a novoslech-
téni ozimé pienice zafazenych do stétnich odriidovych zkousek v letech 1991 a 1993 — The
values of area under disease progress curve (ADPC) on ears in cultivars and advanced lines of
winter wheat included into the state cultivar trials in 1991 and 1993 :

Gen ADPC P=0,05 ADPC P=0,05
Odrida
1991 1993

S0 2392 0 -

HE 3575 0 -

UH 139 1,14 abc -

UH 682 2,04 abed =

UH MI 61 2,10 abcd -

Branka Pm 4b, 8 2,85 abcde -

Ilona“ PmS 3,12 abcde 1,26 a
Ko#titka - 5,55 abedef 2,02 ab
Vlada - 2,31 abed 2,06 ab
ST 50 | 2,88 abcde 230 ab
SO 7953 - 6,48 def 3,00 ab
Vega 2,49 abed 3,26 ab
Viginta - 573 abcdef 3,36 ab
ST 265 Pm2, 6, 4b 0,87 ab 3,48 ab
Iris Pm5, 8 6,00 cdef 4,16 ab
Samanta 6,36 def 4,64 ab
BR 1522 534 abcdef -

Agra Pm26 5,61 abcdef -

Livia Pm8 9,84 f 4,98 ab
Zdar Pm 4b, 5 1,95 abed 5,18 ab
Blava ' 6,87 def 5,25 ab
Butin 3,21 abcde 6,26 ab
Regina Pms 2,85 abcde 6,48 ab
S0928 - 6,18 def 6,66 ab
Torysa Pm26 2,19 abed 7,22 ab
Danubia Pm 5,8 7,59 ef 10,10 ab
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Pokr. tab. II - Table II contiue

Gen ADPC P=0,05 ADPC P =0,05
Odriida
1991 1993
Selekta Pm 4b, 8 3,81 abcde 10,54 ab
Ritmo - 11,38 ab
Sofia Pm 2, 4b, 8 4,20 abcde 15,44 abc
Sparta Pm 2, 4b, 8 5,85 bedef 23,76 abcd
Simona Pm 2, 4b 3,48 abcde 26,66 bed
Hana - 6,06 cdef 26,72 bed
Senta Pm8 2,67 abcde 37,60 cd
Estica - 41,26 d
SO 6454 17,04 g -

Hodnoty ozna¥ené stejnym pismenem nejsou podle Tukey testu na hladin& vyznamnosti
P = 0,05 statisticky vyznamné odli§né — Values followed by the same letter are not
significantly different at P = 0.05 according to Tukey’s test

— = bez major genu rezistence — without major gene of resistance

Uvedena zji$téni potvrzuji zavéry, které publikovala Bennettova (1981a,
b), Ze odridy pSenice se shodnymi geny rezistence identifikovanymi ve fizi
kli¢nich rostlin se mohou liit kvantitativni rezistenci v dospé&losti. Lze pfed-
pokladat, Ze sledované genotypy maji odli¥né genetické pozadi fidici kvanti-
tativni projev rezistence. Z uvedeného vyplyva nutnost sledovat nejen piiso-
beni major geni rezistence na projev rezistence psenice k padli travnimu, ale
také vliv genetického pozadi, které major geny rezistence doprovazi a po
pfekonini major genli miiZe riznou mérou ovlivnit priib&h choroby.

Poznatki o genetickém zaloZeni rezistence pSenice k padli travnimu v do-
spélosti je stale velmi mélo (Heun, Geiger, 1989), pfedpoklada se piede-
v$im minor genové fizeni s aditivnim G&inkem, ale nevylutuje se ani
oligogenni fizeni (Geiger, Heun, 1989). Snaha oddélit piisobeni major
geni od minor genii rezistence vede k velkému zjednoduseni skute€nosti.
Lze pfedpokladat, Ze uvedené systémy jsou v nejriiznéjsich vzdjemnych in-
terakcich. Jak ukazuji vysledky vyzkumu autorii Nass et al. (1981), major
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IIL. Zm&ny v fazeni odrild a novoilecht®ni p¥enice ozimé podle plochy pod kfivkou rozvoje
padli travniho (ADPC) na list& a v klase v roce 1991 — Changes in ranking of cultivars and
advaced lines of winter wheat according to area under disease progress curve of powdery mil-
dew (ADPC) on leaves and ears in 1991

List Klas
Gen odriida ADPC odriida ADPC
Pm2,6 UH 139 1,29 ST 265 0,87
- SO 7953 1,50 UH 139 1,14
Pm4b, 8 Branka 1,98 Zdar 1,95
- Vlada 2,47 UH 682 2,04
- Viginta 2,70 UH MI 61 2,10
PmS$S Ilona 2,73 Torysa 2,19
- 50928 3,47 Vilada 2,31
Pm2, 6, 4b | ST 265 3,54 Vega 2,49
Blava 3,87 Senta 2,67
- BR 1522 5.61 Branka 2,85
Pm8 Livia 5,70 Regina 2,85
Pm2, 6 Torysa 6,27 ST 50 2,88
Pm 2, 4b Simona 6,51 llona 3,12
Pm2 6 Agra 7,86 Butin 3,21
Pm& UH MI 61 8,58 Simona 3,48
- Hana 9,96 Selekta 3,81
ST 50 10,20 Sofia 4,20
Pm4b, 8 Selekta 12,21 BR 1522 5,34
Pm2, 4b, 8 | Sofia 15,09 Kotitka 5,55
Pm8 Senta 17,22 Agra 5,61
Samanta 24,78 Viginta 573
Vega 24,90 Sparta 5,85
Pm4b, 5 Zdar 25,17 Iris 6,00
PmsS, 8 Danubia 25,26 Hana 6,06
- Kofitka 26,61 SO 928 6,18
Pm2, 4b, 8 | Sparta 29,94 Samanta 6,36
Butin 33,39 SO 7953 6,48
SO 6454 33,69 Blava 6,87
Pm2, 45 UH 682 34,17 Danubia 7,59
Pm35, 8 Iris 42,03 Livia 9,84
PmS Regina 60,15 SO 6454 17,04

— = bez major genu rezistence — without major gen of resistance
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IV. Zmény v fazeni odriid a novoslecht®ni plenice ozimé podle plochy pod kfivkou rozvoje
padli travniho (ADPC) na list& a v klase v roce 1993 — Changes in ranking of cultivars and
advaced lines of winter wheat according to area under disease progress curve of powdery mil-
dew(ADPC) on leaves and ears in 1993

List Klas
Gen odrdds | ADPC : odrdds | ADPC
& 507953 | 13,14 lons | 126
- Vigints | 13,93 Kokitka | 2,02

Blava | 1995 ‘ Viads 2,06
Ritmo | 21,89 ‘ sTSo  [230
Pms Tlona 22,74 " ‘/ 507953 | 3,00
g Viads {31,59 Vega 3.26
Pm4b, 5 Zdar | 32,88 ¢ Vigina | 3,36
PmS, 8 Danubia | 33,46 (/ ST265 | 3.48
& 50928 | 34,05 O " ! Iris 416
Pm2, 45 Simona | 35,36 X V‘Q\ Samanta | 4,64
Vega | 50,68 ' ‘ Livia 498
Pm2, 64 |ST265 | 51,65 ",\‘\'7 Zdar 518
Pm3 Livia | 71,43 7 R Blava 525
Pm4b, 8 Selekta | 71,96 v ' \V Butin 6.26
Pm2,6 Torysa | 84,98 \‘ ‘\\' Regina | 6,48
Samanta | 92,47 NS s098 | 666
STS0 | 104,10 // S Toysa | 7.22
Estica | 110,67 J Danubia | 10,10
- Hana | 119,78 ( Selekta | 10,54
Butin | 134,83 N\ Ritmo | 11,38
Pm2, 45,8 |sofia |137.83 4\ Sofia 15,44
Pms Regina | 169,40 \‘ Sparta 23,76
Pm5, 8 Tris 187,48 Simona | 26,66
Pms Senta | 189,80 A Hia | 2672
Pm2, 4,8 |Spara |[21933 [~ Senta 37,60
- Koditks | 247,24 | Estica 41,26

— = bez major genu rezistence — without major gen of resistance

padli travnimu mohou v z4vislosti na genotypu patogena plisobit jak kvalita-
tivng, tak i kvantitativng. Autofi prokazali rezidudlni efekt genii Pm 3a a Pm
4b. Uvedené geny byly po pfekonéni patogenem schopné omezovat intenzitu
napadeni a ndrist choroby. Mira rezidudlniho efektu je zdvisla na genotypu
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patogena. Martin a Elling-boe (1976) zistily, Ze plisobeni genu Pm 4
na omezeni vyvoje sekundarni hyfy je rizné v zavislosti na izoldtu Erysiphe
graminis £. sp. tritici.

Piehled zmén v pofadi genotypi podle hodnot ADPC na list& a v klase, jak
je zachycuji tab. III a IV, ukazuje, Ze nizk4 intenzita napadeni listd nemusi
nutn€ korespondovat s nizkym napadenim klasii, a naopak. Rozdily v napa-
deni list a klasii zjistila také Bennettova (1981 ), kterd se domniv4, Ze
genetické fizeni rezistence listli a klasu dané odriidy miiZe byt na sob& nezi-
vislé. Autorka nezjistila souvislost mezi napadenim klasu a vyskou rostliny,
coZ potvrzuji i naSe nepublikovana pozorovapi. Silné napadeni klasu miZe
zpisobit zhorSeni kvality zrna a sniZit vynos, a proto je pfi vyb&ru vhodného
Slechtitelského materidlu nutné napadeni klasu sledovat.

Zjisténé rozdily v napadeni odriid jsou ovlivnény podminkami daného po-
kusu a jsou proto pouze orientadni, jejich upfesnéni by vyZadovalo viceleté
pokusy na vice lokalitich, pfi nichZ by bylo moZné porovnat plisobeni popu-
laci patogena s riiznou virulenci a agresivitou. Lze pfedpoklddat, Ze tak jako
se populace patogena mezi lokalitami a roky méni ve virulenci, mohou se
ménit i v agresivité, coZ ovliviiuje vysledny projev kvantitativni rezistence.
MozZnost adaptace Erysiphe graminis f. sp. hordei k polygenni rezistenci je&-
mene potvrzuji Newton, Gurk (1991)aNewton (1992).

Podékovani

Autofi by radi vyjadfili pod€kovéni a vd&&nost vedeni Odriidové zkuSebny-
SKZUZ v Sedlci za umoZnéni hodnoceni testovaného sortimentu p3enic.
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Doflo 8. 3. 1994

Formanovd M., Sebesta J. (Research Institute of Crop Production,
Praha - Ruzyné, Czech Republic)

Adult plant resistance to powdery mildew of Czech and Slovak cultivars
and advanced lines of winter wheat

In 1991 and 1993, the adult plant resistance to powdery mildew (Erysiphe
graminis £. sp. tritici Marchal) of 35 Czech and Slovak cultivars and advanced lines
of winter wheat in the state cultivar trials was under natural infection evaluated. The
disease severity was assessed weekly on the first leaf under the flag leaf and on ears.
Twenty tillers per plot were examined. The primary data were processed by the
method of ,,Area Under Disease Progress Curve“ (ADPC).
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In the both years a high level of adult plant resistance was found in cultivars
Viginta, Ilona and Vlada, and in line SO 7953; in 1993 also in cultivar Blava. The
cultivars Viginta and Vlada and line SO 7953 do not carry any major resistance
gene, suggesting that their adult plant resistance is probably controlled by minor
genes. Cultivars Zdar and Danubia were more resistant in 1993 than in 1991, while
Senta was less resistant in 1993 than in 1991.

Quantitative differences between cultivars having the same identified major re-
sistance genes were found in both leaves and ears (Tables I and II). For example,
cultivars Ilona and Regina both carry gene Pm 3, but the level of leaf adult plant
resistance of Ilona is significantly higher than that of Regina.

The results confirm that cultivar ranking for adult plant resistance of leaves and
ears need not necessarily correspond. Amongst the genotypes included in this study
it was possible to identify those susceptible (or resistant) on both organs, suscepti-
ble on leaves but resistant on ears and resistant on leaves but susceptible on ears
(Tables III and IV). For resistance breeding it seems to be necessary to evaluate
powdery mildew development on leaves and ears of winter wheat separately.

However, the differences in adult plant resistance in the winter wheat genotypes
tested here are likely to depend on the conditions of the trial, especially on the
pathogenicity (virulence and aggressiveness) of the mildew population. Therefore,
the results can differ at other locations or in other years.

powdery mildew; Erysiphe graminis f. sp. tritici, winter wheat; adult plant resis-
tance :
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Z VEDECKEHO ZIVOTA

13. Cesk4 a slovenské konference o ochrané rostlin v Praze

Na Fakult& t€lesné vychovy a sportu Karlovy univerzity v Praze se ve dnech
12. aZ 15. z4fi 1994 konala 13. &eské a slovenskd konference o ochran# rostlin.
Hlavnim organizitorem v&decké konference pracovniki rostlinolékaiského vyzku-
mu, kontroly a zkuSebnictvi, kterd Gisp&in& navézala na tradici &eskoslovenskych
konferenci o ochrané rostlin, byl Odbor rostlinolékafstvi Vyzkumného tstavu rost-
linné vyroby Praha-Ruzyng&. Spoluorganizétory konference byla Katedra ochrany
rostlin Vysoké Zkoly zem&dé&lské Praha-Suchdol a Katedra ochrany rostlin Vysoké
Skoly poInohospodarské Nitra. Konference se zii¢astnilo témé&f 200 pracovnikd,
z toho 34 ze Slovenské republiky a 15 vyznamnych v&deckych pracovniki ze za-
hrani¢i. V rdmci védecké konference o ochrané rostlin prob&hlo i Stfedoevropské
kolokvium o 3arce Svestky. O vysledcich tohoto kolokvia budeme informovat ve
zvlastnim pfisp&vku.

Konferenci zahéjil feditel Vyzkumného tstavu rostlinné vyroby v Praze-Ruzyni
doc. ing. Véaclav Kiidela, DrSc. Uvodnf referét o soutasném stavu rostlinolékaf-
ského vyzkumu v Ceské republice a jeho tikolech v nejbliz8im obdobi pfednesl ing.
J. Polék, DrSc. Za Slovenskou republiku informoval prof. ing. J. Prasli¢ka, CSc.,
o vyzkumu v oblasti ochrany rostlin na Vysoké 3kole poInohospodarské Nitra.

Na tvodni referaty navéazaly piisp&vky zahrani¢nich &astnikd pfednesené na
plenarnim zasedani. Dr. W. M. Dowler (USA) informoval o vysledcich fytopato-
logického vyzkumu na Clemsonové univerzité. Dr. Y. Y. Zhou (Cina) referovala
o hlavnich chorobach a Skiidcich jabloiiovych sadil provincie Shaanxi a pfibliZila
u¢astnikiim problémy &inského ovocnéfstvi a ochrany sadd. Prof. K. Naumann
(Né&mecko) informoval o vyvoji diagnostickych metod fytopatogennich bakterii
a trendech molekuldrnich metod diagnostiky. Pisp&vek na téma teorie a praxe bio-
logické ochrany proti hmyzim $kidcim ve sklenicich pfednesl dr. J. M. Rabass
(Francie). Prof. E. Niemczyk (Polsko) informoval o integrované ochran& v ovoc-
nych sadech v Polsku a prof. K. Manka spolu s dr. M. Mafikovou (Polsko)
referovali o ochrannych opatfenich proti houbovym chorobdm lesli vysizenych na
omé piid€ v Polsku. Dalsi G€astnik z Polska, prof. K. Adamczewski, seznidmil
ucastniky konference se souasnym stavem polského zemé&délstvi a ochranou ze-
mé&délskych kultur proti plevelim. Prof. J. Richter (Némecko) zhodnotil soutas-
nou situaci a problémy praktické diagnostiky rostlinnych viri s diirazem na
vyzkum a uplatn&ni imunologickych metod. V poslednim pfehledném referétu in-
formoval dr. P. E. Bondarenko (Ukrajina) o vyskytu a vysledcich vyzkumu vi-
rovych chorob ovocnych dfevin v Ukrajinské republice.
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Jedndn{ 13. Eeské a slovenské konference 0 ochrané rostlin pokratovalo v sek-
cich, kde byly pfedneseny plivodni vysledky &eskych a slovenskych specialistil.

V sekcich virologické (garant ing. J. Chod, DrSc.) a bakteriologické (garant
ing. B. Koko3kovd) bylo prezentovéno 24 referétll, na kolokviu o 3arce devét
referéti a osm posteril s virologickou tematikou.

Pét referathi bylo zamé&feno na sérologickou problematiku, pfedevsim na uplatng-
ni monoklonélnich protilatek v diagnostice viri a jejich kmenil a na vyuZiti modi-
fikaci ELISA v diagnostice virlt brambor. THi referdty obsahovaly vysledky
vyzkumu molekuldmi diagnostiky potyviril, viru mozaiky vojt&sky a viroidu viete-
novitosti hliz bramboru. Vysledky diagnostiky hospodafsky vyznamnych vir
ovocnych dfevin, zelenin, okrasnych rostlin, bramboru, luskovin a drobného ovoce
pomoci metody ELISA byly prezentovény v Sesti pfisp&vcich. Tfi pfednaSky se
zabyvaly problematikou odolnosti hospodéfskych rostlin proti rostlinnym virim
a dv& obsahovaly vysledky vyzkumu pfenosu rhizoménie cukrovky piidou a hou-
bou Polymyxa betae. V dalich referdtech byly prezentovény nové nalezy rostlin-
nych vird v Ceské republice (virus mozaiky pyru, rozsifeni nepovirll na maliniku,
ostruZiniku a jahodniku), vyskyt n&kterych rostlinnych viril v povrchovych vodédch
a vysledky vyzkumu pfenosu viru mozaiky vojt&3ky semenem a pylem. N&které se
zjisténych nepoviri jsou karantenni a jejich nélez v CR zpiisobuje problémy v me-
zindrodnim obchodu.

Vysledky vyzkumu fytopatogennich bakterif byly prezentovany ve &tyfech pted-
- néSkéch a ve tfech posterech. Prisp&vky byly zaméfeny na vyzkum spély riZovi-
tych rostlin, sérologickou diagnostiku plivodce a signalizaci vyskytu choroby, déle
na selekci antagonistll pivodce spély a vyuZiti bakterii Erwinia herbicola v biolo-
gické ochrané proti této chorobg. V dalsich referdtech byly prezentovény vysledky
vyzkumu bakteridlnich patogeni rajéete a pouZiti bakterii a kvasinek v biologické -
ochrané& osiva ozimé pSenice.

V mykologické sekci (garant RNDr. J. Krdtké4, DrSc.) bylo pfedneseno 29 re-
ferat a prezentovano osm posterll. Referéty i postery se zabyvaly vysledky myko-
logického vyzkumu zaméfeného na studium patogenity hub, etiologii chorob,
rezistenci rostlin k mykopatogenim, biologickou ochranu proti houbovym choro-
bém, citlivost fytopatogennich hub k pesticidim a na vyuZiti novych metod pfi

testovani ndchylnosti rostlin k chorobam. ;

 Predm&tem vyzkumu byly rzi (rez pSenién4 a ovesn4), fada ptispévki byla v&no-
véna vyzkumu hub rodd Fusarium a Phytophthora, problematice virulence padli
travniho, Erysiphe graminis a odolnosti obilnin vii¢i n¥mu. V jednotlivych refera-
tech byly prezentovany vysledky vyzkumu odolnosti rostlin vii&i Bremia lactucae,
Pseudoperenospora cubensis, Pyrenophora teres, Septoria nodorum a Mycosphae-
rella pinodes. Nechybély ani vysledky vyzkumu nédorovitosti (Plasmodiophora
brassicae) a ndmele (Claviceps purpurea).
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V biologické ochrané rostlin proti fytopatogennim houbdm byly pfedneseny vy-
sledky vyzkumu pouZiti rostlinnych extraktil, bioagens Mentha piperita a preparati
Trichonitrin a Polyversum.

Ze skladby pfedneseného souboru referatl a posteril vyplyva, Ze se zamé&feni
vyzkumu v poslednich letech soustfed'uje pfedeviim na studium pfi¢in onemocng-
ni, genetickych mechanismi rezistence k chorobém, na vyuZiti novych diagnostic-
kych metod a ziskévéni G&innych bioagens pro biologickou ochranu. PfevaZujici
zamé&feni referatd odraZelo celoevropské trendy vyzkumu ve fytopatologické my-
kologii a v mnoha pfipadech i zku3Senosti pfednd3ejicich, ziskané pfi pobytu na za-
hrani&nich pracovistich v poslednich pé&ti letech.

V sekci entomologie (garant RNDr. ing. F. Kocourek, CSc.) bylo pfedneseno
celkem 24 referati a prezentovano sedm posteril. Z 31 pfisp&vki bylo nejvice s te-
matikou novych metod monitorovani, novych moZnosti biologické ochrany a dil-
&ich podkladd pro zavadéni systémi integrované ochrany s Zivo&isnymi Skidci.
Téma chemické ochrany proti $kidciim bylo prezentovéno pouze v jednom pfi-
pad&.

Nejvice pfisp&vki bylo v&novano Skiidciim obilovin, sadil, révy vinné a chmele.
Celkem péti referdty byla zastoupena problematika skladiStnich Skiidct. Podle sku-
pin $kiidci pfevaZoval z4jem vyzkumu o msice, Skodlivé motyly a roztote. Nejvice
novych poznatki bylo pfedneseno v rdmci referédtil o biologickém boji, které Ize
&lenit do tH okruhll. Prvni okruh zahmoval zkuSenosti z praktické ochrany proti
$kodlivym rozto&lm v sadech, révé vinné a skladech pomoci dravych rozto&. Do
druhého okruhu je moZné zafadit problematiku vyzkumu pfirozenych antagonistl
jako regulatorti kidcii a do tfetiho vyzkum vyuZiti bioagens jako prostfedki
ochrany ve sklenicich a ve vytrvalych kulturach.

V sekci herbologie (garant ing. J. Mikulka, CSc.) bylo pfedneseno 15 referati
a prezentovano 12 posteri. Referdty pojednavajici obecn& o problematice plevelil
tvofily jednu vyznamnou skupinu sekce herbologie. DilleZité referédty byly zamé&fe-
ny na problematiku regulace pleveld, na vyvoj novych herbicid a moZnosti jejich
uplatnéni v zem&dé&lstvi vEetn& nové aplikaéni techniky. Konkrétn& bylo navrZeno
hubeni pleveld v kukufici, obilninich, leguminézich a zjistovén dlouhodoby ¢&i-
nek herbicidu Gallant super a sulfonylmo&oviny na pyr plazivy. Uplatnily se zde
zku$enosti n&kterych firem (napf. Du Pont a Cyanamid) s novymi pfipravky a byly
navrZzeny moznosti mechanického hubeni plevell v obilninidch. Byl sledovén vliv
ochrany rostlin v souboru agrotechnickych opatfeni u je¢mene jarniho a pSenice
ozimé.

Druhy tematicky okruh fe$il otazky rezistence pleveld vii¢i herbicidim véetn&
biologie vyznamnych plevelil: jeZatky kuii nohy, starku obecného, lipnice ro&ni
a rdesna ble$niku. Vyznam problematiky podtrhuje zna&né zapleveleni naSich poli
rezistentnimi plevely véetn& vyznamnych zasob semen plevelil v pide.

325



Ochr. Rostl,, 30, 1994 (4) : 323-326

Autofi také sledovali interakce herbicidid napt. v kombinaci s DAM 390, inter-
akce mezi kapalnymi hnojivy, pesticidy a $kodlivymi &initeli. Byla zpracovéna
probitovéa analyza na poéitatich IBM PC. S

V sekci herbologie byly také pfedneseny vyznamné pfisp&vky o vyvoji tolerance
pupent révy vinné viiéi mrazim a o G&inku hlinikového stresu na riistové procesy
jetmene.

Souhrny v3ech referitil a posteril prezentovanych na 13. &eské a slovenské kon-
ferenci o ochrané rostlin byly publikovény v &eském nebo slovenském a anglickém
jazyce ve sborniku referatil z této konference, ktery vy3el tiskem. ObdrZeli jej
viichni i¢astnici konference. Pro dalsi zdjemce z fad odborné vefejnosti je v ome-
zeném poétu k dispozici na Odboru rostlinolékatstvi VURV Praha-Ruzyn&. ReZijni
cena jednoho vytisku je 200 K&.

Konference byla sponzorovéna firmami Du Pont Conoco CS s. r. 0., Cyanamid
CR s. 1. 0., Korax s. r. 0., Schroller Pharma Praque Ltd. a Dynatech Laboratories
S.T. 0.

13. &esk4 a slovenskd konference prob&hla v tviiréi atmosféfe a za vysoké Giasti
odbomiki v jednotlivych sekcich.

Ing. Jaroslav Polédk, DrSc.
predseda organizalniho vyboru konference
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Zpréva o mezindrodnim semind¥i v Poznani

Ve dnech 13. a2 15. z4Hi tohoto roku zorganizovali pracovnici Ustavu rostlinné
genetiky Poznai, ktery je soutésti Polské akadenmie véd, mezindrodni seminaf pod
nézvem: ,,Cereals — Pathogens and Stress Factors Interaction. Progress to Ecologi-
cal Agriculture®. Za timto pom&mé& rozsshlym zéhlavim se skryvé snaha pofadateli
postihout co nej¥ir$f okruh faktorli, plisobicich negativn& na riist a vyvoj obilovin.
Ptedsedajici Dr. Jerzy Chelkowski ve své pfedmluvé poukézal na extrémni né-
riist cen vstupll do vyroby obilovin, potfebnych k pokryti cen hnojiv a pesticidii pro
udrZeni vysoké produkce zma. Potfeba hledéni novych a vice ,,proekologickych*
technologif v zem&d&lstvi a tomu odpovidajicich lechtitelskych metod miZe byt
isp&3n4 jen za Siroké kooperace v&dci riiznych oblasti vyzkumu, ¢emuZ mé&l pravé
tento semindf napomoci.

Do Poznané pficestovalo sedm desitek aktivnich iastnikl seminéfe z 10 evrop-
skych zemi a z Kanady. Profesor A. H. Teich z Kanady, otevfel svym vystoupenim
jednéni sekce ,,Ekologie patogenil a interakce s hostitelskymi rostlinami*. Pfednesl
komplexn& pojaty pfehled vyuZiti ekologickych principli ochrany obilovin. Pro ni$
vyzkum byla zajimava napiiklad informace o antagonistické aktivit& vybranych klo-
ni bakterif rodu Pseudomonas proti Tilletia caries, jejiZz vyskyt byl po oSetfeni osiv
nebo kli¢nich rostlin bakteridlni suspenzi redukovén o 50 aZ 65 %. MoZnosti vyuZiti
odriidovych smési jako retardantu epidemii n&€kterych houbovych chorob obilovin
jsou omezeny jejich obecné niZ8imi vynosy a z toho ditvodu také tyto nejsou kanad-
skymi farméfi p&stovany.

Dr. E. Arseniuk se ve svém vystoupeni zaméfil na vyznam tritikale z pohledu
patogennich interakci riiznych houbovych chorob. PaséZovani pSeniénych a Zitnych
fyziologickych forem pfirozenou cestou na hybridnich genotypech tritikale mizZe
zpiisobit jejich adaptaci pro nisledné (k¥iZové) infekce vSech tii hostitelskych druhd.

Jednéni v sekci genetiky a Slechtitelskych aspektd reakce obilovin k chorobdm
a stresovym podminkam zah4jil dr. A. Mesterhazy pfehledem novych vysledki
v selekci pSenice na odolnost k fuzériim. Pfes vyrazné Gsp&chy s tvorbou rezisten-
tnich genotypil (napf. odriida p3enice ozimé Bence) je skepticky k moZnostem selek-
ce pomoci reakce kalusll na médiich s toxiny a efektivit® této metody. Pii ochran&
proti fuzériim postfikem fungicidem Folicur 250 EC (4. 1. tebuconazol + triadime-
nol), ktery patfi k nejiginn&j¥im, byly zjiStény zajimavé vysledky z pohledu obsahu
toxinl v zmné&; zatimco u citlivé odriidy neklesl ani po postfiku obsah toxint, u rezis-
tentnich genotypi klesal vysoce vyznamné témé&f k nulovym hodnotim.

I dal3i dvé& vystoupeni v rdmci této sekce pfednesly pracovnice z Gistavu v Szege-
du. Na zé4kladé& tolerance k plidni acidit® bylo sestaveno nésledujici pofadi druhii
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obilovin: Zito > oves > proso > p3enice obecna > jeémen > pSenice tvrda. Nejvyznam-
né&j$imi Skddci pSenice ozimé v Mad'arsku jsou Qulema melanopus L. (kohoutek &er-
ny) a Rhopalosiphum padi L. (m3ice stfemchovéd). V mnohaletych pokusech
v podminkdch umé&lé infekce se jako rezistentni ukézala odriida GK Zombor. Rovn&Z
byly prokézény vynosové rozdily v reakci na napadeni, svédéici o pfiznacich tole-
rance. Stupeii poskozeni praporcovych listl kohoutky byl pritkkazn& niZ3i u genotypl
s pfitomnosti trichomi na listech.

V sekci Molekulérni aspekty reakce obilovin k patogeniim a stresiim prostfedi za-
méfil svou pozomost kolektiv dr. Arseniuka na specifickou reakci polymeréiz
k identifikaci DNA izolatll Septoria tritici a Stagonospora spp. a jejich vzéjemné
rozliSeni. Rozdily, pfipisované geografickému piivodu, nebo piivodu hostitelského
genotypu nebyly touto cestou potvrzeny v rdmci polskych izolatl S. nodorum a ani
izraelsky izolat se od nich pritkkazn& neodliSoval.

V rémci rozséhlé prezentace posteril byla fada z nich v&€novéna problematice vys-
kytu rodu Fusarium na obilovinich, vztahiim mezi intenzitou napadeni klasi a obsa-
hem mykotoxinii a vliviim jednotlivych toxinil na vynosovou redukci. Dr. 8. Eged
adr. A.Srobarova, CSc., hodnotili vyvoj Fusarium nivale u pSenice ozimé v pri-
b&hu jeji ontogeneze a zjistili, Ze rostliny s pfiznaky plisn& sn&Zné dosahovaly pro-
duktivitou a zdravotnim stavem v dob& metéini podobnych hodnot jako rostliny
zdravé. U napadenych rostlin penetrovalo F. nivale po 4. kolénko, zatimco F. gra-
minearum a F. culmorum dosahovaly aZ klasového vietene.

Genetice oQolnosﬁ &eskych a slovenskych odriid p3enice ke rzim se v&novali
pracovnici VURV Praha-Ruzyn& pod vedenim ing. P. Barto3e, DrSc., ke rzi
travni u mad’arskych odriid dr. M. Csész ze Szegedu.

Do skupiny posterii, vénovanych aspektiim napadeni Stagonospora nodorum
Berk., pfislusi i prace ze Zem&d&lského vyzkumného tistavu KrométiZ, s.r.o., je-
jichZ cilem bylo vytvofeni faktoru, s jehoZ pomoci je moZné sloudeni jak vizuélni,
tak vynosové reakce genotypil pSenice ozimé.

Ing. Ludvik TvariZek
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CRYPHONECTRIA PARASITICA (MURRILL) BARR

Synonyma: Endothia parasitica (Murrill) P. J. & H. W. Anderson

Rakovina kastanovniku

Ndrodni ndzvy: anglicky - Chestnut blight, Chestnut canker; némecky — Kastanienkrebs;
francouzsky — Chancre de 1’écorce du chataignier; §panélsky — Chancro del
castano

1. Pfiznaky napadeni vétvi 2. Priznaky napadenti starSich vétvi

Hostitelé: Castanea spp., zv1asté Castanea dentata, Castanea sativa, Quercus spp., Acer
spp., Carya ovata, Castanopsis spp., Rhus typhina.

Geografické rozsireni: Rakovina kaStanovniku pochdzi z Ddlného vychodu. V sou-
Casnosti je rozifena v jihovychodni Asii - Cina, Indie, Japonsko, Severni a Jizni Korea,
Tchaj-wan; Severni Americe, severni Africe - Tunisko a v Evropé - Belgie, Francie,
Itilie, Mad'arsko, Rakousko, jiZzni ¢dst Ruska véetn& asijské ¢dsti, Recko, SRN, Slo-
vensko, Spanélsko, Svycarsko, Turecko a byvald Jugosldvie. V CR dosud nezjisténa.

Epidemiologie: Vstupni branou pro infekci jsou poranéni kiry. Uvniti hostitele houba
vytvari charakteristické Zlutavé véjitovité mycelium, které prorustd spodni ¢dst kiiry
a kambidlni pletivo. Postupné napadd i vrstvy bélového dieva a je pficinou rychlého
odumfeni stromi. RozmnoZovaci stadia houby se vytvireji na hladkém kmeni a vétvich.
Peritécia se vytvdreji ve skupinkdch béhem celého roku, masové se tvoii na podzim.
Obsahuji mnozZstvi viecek, ze kterych se ve vlhku uvoliuji askospéry. Vyrazné Cerve-
nooranzové pyknidy jsou uloZeny v oranZovych stromatech a za vlhkého pocasi se z nich
uvoliuji konidie spolu se slizovitou hmotou v podobé dlouhych pentlicovych ttvari.
Mycelium v zaschlé ktife maze prezit vice nez 10 mésicti a houba miiZe preZivat i sapro-
fyticky na listnatych stromech mimo okruh hlavnich hostiteli.

Hospodarsky vyznam: V USA od pocitku tohoto stoleti do roku 1950 tato houba vyhubila
kastanovnik Castanea dentata a zpusobila $kody presahujici 100 miliard dolart. V Evropé je



nebezpec¢nd zvldsté pro kasStanovnik sety, znamend v3ak potencidlni nebezpeci i pro dalsi
listnace.

Zpusoby zavlékani: Houba se §ifi Zivymi hostitelskymi rostlinami (sazenice, rouby,
fizky), dievem a klirou hostitelskych rostlin. Riziko pfenosu plody a semeny je malé.
Zvysené riziko predstavuji necistoty v osivu, zvlasté zbytky kury a vétvicky. Konidie
(pyknospdry) a askospory jsou na krat$i vzddlenosti Sifeny vétrem a des§tém, na delsi
vzddlenosti ptdky, hmyzem a ¢lovékem.

Determinace: Prvni pfiznaky jsou nahle zezZloutlé nebo zhnédlé listy. Usychani za¢ina
na vrcholu koruny. RozmnoZovaci orgdny se vytvaieji na kmeni a vétvich ve vrcholu
koruny, odkud se postupné §iii smérem dold. Nejcastéji se vyskytuji v ranach. Po infekci
se vytvareji 1éze na kiife. Hladk4 kura Cervend, coZ ostie kontrastuje, zvldsté na mladych
vétvich, s normdlné olivové zelenou barvou kury. Na starSich vétvich je zména barvy
méné zietelnd. Na hladkém kmeni a vétvich se objevuji podélné trhliny, kiira je zaCerve-
nald s trhlinkami, postupné se vzdouvd a praskd, pozdéji se odlupuje a objevuje se pod
ni Zlutavé véjifovité podhoubi, pii pomalej$im pribéhu infekce se vytvadfi kalus. Pod
rakovinnymi ranami se v krdtkém Case tvoii adventivni vyhony. Slizovitd hmota z pyk-

nidii zasychd a vytvaii typické Zlutooranzové az Cervenavé hnédé ruzkovité puchyiky

velikosti Spendlikové hlavicky. Peritécia ve stromatech jsou hruskovitého tvaru se
Stthlym krékem, shromdZdénd ve skupinkdch po 10 aZ 20 (obr. a). Pfi starSich infekcich
pokryvaji stromata kmen v délce 1 aZ 1,5 m po celém obvodu. Askospéry jsou hyalinni,
dvoubunécné, velikosti 9 x 4,5 um (obr. b). Konidie jsou vypuzoviny ve zlutavych
pentlicich, jsou podlouhlé, vdlcovité, rovné nebo mirné prohnuté, na konci zaokrouhlené,
velikosti 2 - 3,5 x 1,5 pum (obr. ¢). Za vlhka se vytvdieji gelovité shluky, za sucha
razkovité ttvary.

RozmnoZovaci stadia:

a - peritécium

b - viecko s askospdérami

¢ - konidie

d - pyknidy na kiife stromu
kastanu ‘

Rozsiteni ve Slovenské republice

Text: T. Razicka a V. Jancarik; Foto: G. Juhdsova
Vyddni sponzoruje: SCHERING CS s. r. 0. Brno
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PHTHORIMAEA OPERCULELLA (ZELLER)

Synonyma: Gnorimoschema operculella Zeller; Gelechia operculella Zeller

Makadlovka bramborova

Ndrodni nazvy: anglicky — Potato tuber moth, Tobacco split worm; némecky — Kartof-
felmotte; francouzsky — Teigne de la pomme de terre; Spanélsky — pollilla tina,
palomilla de la patata

| 1K 0.' '.

1. Housenky, kukla a motyl makadlovky 2. Napadené hlizy brambor

Hostitelé: Kulturni plodiny - brambory, rajce, tabdk, baklazan a paprika; okrasné rostliny
a plevele - Datura sp., Hyoscyamus sp., Physalis sp. a dalsi druhy celedi Solanaceae.

V CR zjisténa opakované na hlizdich v dovezenych zisilkdch brambor. V porostech
brambor zjiSténa nebyla.

Geografické rozsifeni: Aredl Skiidce je omezen na teplé oblasti a je priblizné ohranicen
prumérnou roéni teplotou 10 °C. Makadlovka pochdzi ze Stiedni a Jizni Ameriky; zde
je rozsitena ve vSech statech. Odtud byla zavlecena do USA, jizni ¢asti Evropy (Portu-
galsko, Spanélsko, Francie, Itdlie, byvald Jugosldvie, Albdnie, Bulharsko, Recko, Malta,
jizni ¢dst Ruska), severni a jizni Afriky, na Stfedni vychod a do jizni i jihovychodni Asie
(Afganistan, Pdkistdn, Indie, Vietnam, Thajsko, Cina, Japonsko, Mald Asie), ddle do
Austrilie, na Novy Zéland a Tichomoiské ostrovy. V CR se nevyskytuje.

Bionomie: Makadlovka bramborova v polnich podminkdch prezimuje ve 4. instaru
housenky nebo jako kukla. Dospélci se v pfirodé vyskytuji od kvétna do konce fijna.
Létaji rano a vecer, pres den se zdrzuji na spodni strané listi. Samice kladou vajicka po
jednom az tfech kusech na spodni stranu listi hostitele, na hlizy brambor (zejména do
ocek a jinych prohlubenin) a na plody rajcat. Ve skladech kladou vajicka téZ na pytle.
Housenky se Zivi pletivem listi nebo duzninou hliz ¢i plodti. Béhem ristu se Ctyfikrat
svlékaji. Po dvou az tfech tydnech ziru se kukli, nejcastéji na bdzi fapiki listli nebo
v povrchové vrstve pudy, ve skladech na povrchu nebo uvnitf hliz brambor, na pytlich



v

celkem 150 az 200 vajicek. Minimdlni teplota pro preziti makadlovky je 4 °C. Pii
teplotdch 3 az 6 °C béhem dvou mésict dospélci a mladsi housenky hynou, preZiva pouze
30 az 50 % housenek 4. instaru a kukel. Housenky 4. instaru a kukly jsou schopné preZzit
kratkodobé ptisobenti teploty, pfi niZ namrzaji hlizy brambor. Vyvoj jedné generace trvd
pii teplotdch 20 az 27 °C 28 az 30 dnii, pii teplotich 8 az19 °C 120 az 165 dni. Skidce
nemd diapauzu (v Austrdlii se za rok vyviji az 13 generaci). Ve skladech pii minimdlni
teploté 8 a7 10 °C probihd vyvoj makadlovky nepfetrZité. V CR nejsou ve volné piirodé
podminky pro preziti druhu. Pfechodné muzZe makadlovka pfeZit po zavleceni do skle-
nikd a skladi s teplotami vy$$imi nez 8 °C.

Hospodarsky vyznam: Makadlovka bramborova $kodi v teplych oblastech. Poskozuje
listy a hlizy brambor, listy baklaZdnu a tabdku, listy a plody rajcat i papriky. Ve skladech
dochdzi ke Skoddm pfi teplotich 10 °C a vysSich. V polnich podminkdch se miiZe
makadlovka roz§ifit a Skodit v oblastech, v nichZ pocet dnti v roce s primérnou teplotou
10 °C a vyssi je vétsi nez 150 a s teplotou 15 °C a vyssi vétsi nez 120.

v v

Zpusob zavlékani: Makadlovka bramborovd se na vétsi vzddlenosti $ifi transportem
rostlinnych produktli, které napadd, zejména bramborami a Cerstvymi rajcaty nebo
paprikami, v nichZ se miiZe vyskytovat ve viech vyvojovych stadiich..

Determinace: Skiidce se zjiituje prohlidkou porostl hostitelskych rostlin, pii jejich
sklizni, poskliziiové manipulaci i béhem skladovdni. V mezindrodnim obchodu se
makadlovka zji$fuje pfedevsim na hlizdch pfevdzenych brambor. Pfiznakem napadeni
listt jsou podkopy, v nichZ Zije housenka. Hlizy brambor mohou byt napadeny jiz na poli
nebo ve skladech. Napadené hlizy maji svrastélou slupku, pod niZ jsou v duZniné
vyhryzané chodby o priméru 2 azZ 3 mm, vyplnéné trusem, ktery je ¢dstecné vyhrnuty
zhlizy. Ve skladech lze zjistit vSechna vyvojovd stadia Sktidce. Kromé vizudlni prohlidky
1ze vyskyt makadlovky zjistit feromonovymi lapdky.

Dospélec makadlovky bramborové md hnédosedd, svétle a tmaveé skvrnitd predni kiidla,
zadni kiidla Sedd se Zlutavé zbarvenymi tidsnémi (rozpéti 12 az 17 mm). Vajicka jsou
bélavd, pozdéji hnédd, ovalného tvaru o velikosti cca 0,5 mm. Housenky jsou zpocdtku
Sedobilé, pozdéji rizové, nazloutlé nebo nazelenalé, s tmaveé hnédou az ¢ernou hlavou
a Cernymi hrudnimi nozkami 12 aZz 14 mm dlouhymi. Kukla je hnédd, zapfedend
v Sedostiibfitém zdmotku, velikosti 5 az 7 mm.

2. ¢lanek s i
< 3. &lanek 9. &lének a Ladeciek kukly mm?e
l \—4 £ 10. &lanek b - zadecek kukly samice
¢ - chetotaxie 2., 3., 9. a 10.
‘6’ 5 Clanku zadecku housenky
9 o4
\ \
7
A 7
C

Text: J. Potocek; Foto: J. Potoc¢ek
Vyddni sponzoruje: SCHERING CS s. r. 0. Brno
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