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EFFECT OF PLANT EXTRACTS ON THE GROWTH OF PLANT
PATHOGENIC FUNGI /N VITRO

Jan JIRATKO, Galina VESELA

Research Institute for Plant Production, CS-161 06 Praha 6-Ruzyné, Czechoslovakia

Water and acetone-water extracts from 20 plant species were tested for their effects
on the mycelial growth of Botrytis cinerea Pers., Fusarium solani App. et Wr.,
Rhizoctonia solani Kuehn, and Septoria nodorum Berk. Tomato tops and parsley
seed extracts exhibited the highest antifungal activity. They inhibited the growth
of R. solani completely or almost completely and were highly inhibitory to the
other test fungi. Extracts from dill, parsnip and lentil seeds, tetterwort and marigold
tops, and hop cones were effective against one to three pathogens. In general,
R. solani was the most and F. solani the least sensitive.

Botrytis cinerea Pers.; Fusarium solani App. et Wr.; Rhizoctonia solani Kuehn:
Septoria nodorum Berk.; antifungal activity; plant extracts; botanical fungicides

In view of the well-known negative aspects of synthetic pesticides, more
attention have been recently paid to the pesticides of plant origin including
fungicides.

Several studies on the antimicrobial activity of different plant extracts have
been published (Davidyuk, Beskaravainaya, 1987,
Eggler, 1987; Grewal, Grewal, 1988; Herger,
Klingauf, 1990 etc.). In these experiments, active compounds have not
been isolated and often it is supposed that the mixture of various compounds
could have a higher activity than the most active ingredient itself.

Other authors aimed at testing active principles. Many antifungal compounds
have been isolated from higher plants, e.g. terpenes and terpenoids, especially
saponins (Betz, Schlosser, 1984; Bosshard et al.,, 1987;
Deacon, Mitchel,1985Gennari etal,1987;Lecvy ctal., 1989,
M arston,1988), flavonoids and related compounds (Bisw as etal., 1981;
Pan etal, 1985, Singh etal, 1988; Weidenborner etal, 1990),
polyacetylenes (Bourque etal., 1985)etc.

Most of the extracts and compounds tested were obtained from subtropical
and tropical plants. But native plants of the temperate zone also posess
antifungal activities. These plants could be cultivated on large scale as
a renéwable source of biodegradable, environment-{riendly pesticides.
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The aim of our work was to assess antifungal activity of several water and
acetone-water extracts from cultivated and wild plants grown or growing in
Czechoslovakia.

MATERIALS and METHODS

Plant material - The following plants and their parts were used either fresh
or air-dried:

Achillea millefolium L. (yarrow milfoil) fresh tops
Anethum graveolens L. "Handk’ (dill) dry seeds
Armoracia rusticana G. M. Sch. ’Krenox’ (horse radish) fresh leaves
Artemisia vulgaris L. (mugwort) fresh tops
Chelidonium majus L. (tetterwort) fresh tops
Equisetum arvense L. (common horsetail) dry tops
Glycine soja Sieb. Zucc. ’Aida’ (soybean) dry seeds
Humulus lupulus L. ’Osvaldiv klon &. 72’ (hop) dry cones
Lens esculenta L. ’Lenka’ (lentil) dry seeds
Lupinus polyphyllus Lindl. (Iupin) dry seeds
Lycopersicon esculentum Mill. ’Harzfeuer’ fresh tops or
(tomato) dry tops
Medicago sativa L. ’Pilava’ (lucerne) fresh roots
Mentha x piperita’Multimentha’ (peppermint) dry tops
Pastinaca sativa L. ’Dlouhy bily’ (parsnip) dry seeds
Petroselinum hortense var. crispum Mill. ’Kadefava’ (parsley)  dry seeds
Rumex obtusifolius L. (broad-leaved dock) fresh roots
Salvia officinalis L. ’Krajova’ (garden sage) dry tops
Tagetes patula L. ’OranZovy paprsek’ (marigold) fresh tops
Tanacetum vulgare L. (common tansy) fresh tops
Urtica dioica L. (perennial nettle) fresh tops

In the beginning, fresh plant material was tested. But owing to the
inconvenient extraction procedure, dried material was used later on. Addition
of acetone during the extraction of dry material could also improve extraction
effectiveness.

Pathogens - Strains of Fusarium solani App. et Wr. and Rhizoctonia solani
Kuehn were isolated from soil, strains of Septoria nodorum Berk. from wheat
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at Ruzyné. Botrytis cinerea Pers. strain was isolated from grape vine at the
Viticulture Research Station Karl$tejn.

Extractions - Fresh material was extracted following Grewal and
Grewal (1988). Macerated leaves (200 g) were boiled in 1 liter of water for
30 minutes to destroy plant enzymes. After sieving through a cheese-cloth, the
extract was filtered through a Filtrak filter paper No. 290.

A slightly modified method outlined by Herger and Klingauf
(1990) was used to extract air-dried materials. For a 2% extract, 10 g of
powdered material were mixed with 100 ml of acetone and diluted with water
up to 500 ml 5 minutes later. After 1 hour, the extract was filtered. Extracts were
used within 24 hours after preparation.

Agar plates - To obtain a 1% medium (or 10% in the case of fresh material),
extracts prepared as above were mixed with an equal volume of double strength
Czapek-Dox agar medium. The medium was then sterilized at 0.1 MPa for 20 min
and poured into petri dishes (9 cm diameter).

Inhibition of mycelial growth - Plates were inoculated with discs (5 mm
diameter) of the test fungi, cut out from actively growing cultures on agar plates.
Plates were incubated at room temperature (25, later on 20 °C), and the colony
diameter was recorded daily. Percent inhibition over control in radial growth
three and seven days after inoculation (DAI) was calculated. In general, the
experiments were run in four replicates.

RESULTS and DISCUSSION

Most extracts showed only neglegible or even zero antifungal effects.
Nevertheless, several extracts inhibited fungal growth. This is documented by
selected experimental results presented in Tables [ and II. Only those treatments
are shown, where the efficacy was higher than 40 %.

Of course, antifungal activities were differential. Best results were obtained
in tomato and parsley. It can be seen that extracts from fresh and dry tomato
tops completely or almost completely inhibited growth of R. solani and this
effect persisted seven days at least. These extracts showed also a very
remarkable effect on S. nodorum, while the activities against F. solani and
B. cinerea were moderate. Our results are in conformity with the earlier reports
(Betz, Schlosser, 1984), where similar inhibition was recorded in
different plant pathogens (54 to 100 %). But extracted tomatine was used in
these experiments. Sin g h and P a t h a k (1984) reported on the inhibiting
effect of tomato extracts on spore germination of Ustilago spp. '
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I. Effect of plant extracts on the mycelial growth of Rhizoctonia solani and Fusarium solani

Days after inoculation
Plants 3 7
Colony diameter* Percent Colony diameter* Percent
Extract Control inhibition Extract | Control inhibition
Rhizoctonia solani

A. graveolens - seeds 5.0+0.00 ** 14.2 +0.65 100.0 33.0+1.84 ** 58.4+1.18 47.6
H. lupulus - dry cones 17.5+1.89** | 353352 58.7 58.8+6.83 ** 88.0 +3.25 36.2
L. esculenta - seeds 5.0 +0.00 ** 14.5 = 0.90 100.0 403 £2.01 ** 66.8 =1.71 42.9
L. esculentum - fresh tops 5.0+0.00 ** 33.0 +3.40 100.0 5.0 +0.00** 58.8 +0.59 100.0

- dry tops 65+025* | 215:083 90.9 10.8 +1.85 ** 89.0 +2.20 93.2
P. sativa - seeds 5.0+0.00 ** 14.0 = 0.61 100.0 5.0 +0.00 ** 56.3 +1.08 100.0
P. hortense - seeds 5.0 =0.00 ** 14.5 +0.90 100.0 5.0+0.00 ** 33 +1.85 100.0
T. patula - fresh tops 50+0.00** | 24.8:2.03 100.0 7.7+095** | 400 £2.36 923

Fusarium solani

L. esculentum - fresh tops 28.5+6.42** | 46.6+5.46 43.5 482 £4.36 ** 70.2 +3.43 337

- dry tops 143+144** | 248119 53.0 39.0+0.35 ** 88.5+0.35 59.5
P. hortense - seeds 10.8 +0.96 ** 17.8 = 1.67 54.7 350+1.12 ** 458+1.24 26.5
T. patula - fresh tops 153+548** | 31.8+9.98 61.6 345+ 942* 68.5 +3.49 535

Hold for Table I and II

*mm = S.E.

Figures followed by one or two asterisks are significantly different from the control when tested by means of Student’s ¢ - test (P = 0.05 or

P =0.01 resp.)
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I1. Effect of plant extracts on the mycelial grouwth of and Septoria nodorum and Botrytis cinerea

Days after inoculation

Plants 3 7
Colony diameter Percent Colony diameter Percent
Extract [ Control inhibition Extract 1 Control inhibition
Septoria nodorum

L. esculentum - fresh tops 8.0 = 1.41 ** 32.5+2.83 89.1 13.5 =0.00 ** 56.3 =0.59 83.4

- dry tops 5340022 ** 11.8 +1.02 95.6 13.0 +0.61 ** 47.0 £ 1.06 81.0
P. hortense - seeds 5.0 =0.00 ** 10.8 = 1.50 100.0 12.0 = 1.06 ** 353 x1.08 76.9
T. patula - fresh tops 12.5+5.10 25.8+2.50 63.9 21.0+9.41 445 +2.72 59.5

Botrytis cinerea

C. majus - fresh tops 102 +1.08 ** 283 x2.33 7.7 11.2 £0.22 ** 70.0 = 0.20 90.5
L. esculentum - dry tops 16.8 +1.84 ** 36.5 +2.66 62.5 - - -
P. sativa - seeds 53+022** 183 +0.75 62.5 13.0+0.94 ** 87.0=1.26 90.2
P. hortense - seeds 58 +0.65 ** 16.0 +0.61 92.7 - - -
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Extracts from parsley seeds showed 100% inhibition in mycelial growth of
R. solani and S. nodorum, though in S. nodorum there was a partial loss of
activity at 7 DAI. B. cinerea showed also remarkable reduction in mycelial
growth (more than 90 %), while only low effect on F. solani was detected.
Parsnip seed extract showed a pronounced efficacy against R. solani and
B. cinerea only. Essential oils of Umbelliferae are known to possess antimycotic
activities(Shukla, Tripathi,1987andothers), butwe have not found
any report on the effect of parsley and parsnip seed extracts against plant
pathogenic fungi. Extract from dill seeds showed a striking, but only
short-lasting activity against R. solani. Similarly, antifungal effects of dillseed
oil against Penicillium spp. and Alternaria tenuis were observed by Arora
andPandey (1984).

In the experiments of Grewal and Grewal (1988), marigold
extract showed only low effect on the mycelial growth of 18 fungi including
F. solani (up to 28.9 %), but it was rather effective in our tests, especially
against R. solani. Its effect on F. solani was moderate (61.6 and 53.5 %,
3 and 7 DAI respectively), but higher than reported by the above-mentioned
authors (7.8 %), although insignificant at 3 DAI.

Lupin is known to contain antifungal substances in roots, seeds and even
seedlings(Dorozhkin etal,1985;Ishak etal,1983; Lane etal,
1987). But lupin seed extract was actually ineffective in our experiments.
Regarding other legumes, soybean and lentil seed extracts exhibited high
activities against Alternaria alternata and Aspergillusniger (P andey etal,
1981). We have observed a strong effect of lentil seed extract on the mycelial
growth of R. solani at 3 DAI (100% inhibition), but four days later merely
42.9% inhibition was found. After all, a conspicuous decrease of extract activity
was noted in some other experiments, too. .

Tetterwort possesses antimicrobial, above all antiviral activity(Pfihod a,
1973). In these experiments, extract from tetterwort tops inhibited mycelial
growth of B. cinerea only, but its activity was rather high and persistent in this
case. Hop extract showed a moderate effect on R. solani and a neglegible activity
against other fungi tested.

As to the other plant extracts, no or low inhibitory activity was observed. In
some cases, mycelial growth was even stimulated.

In general, R. solani was the most and F. solani the least sensitive among the
test fungi. S. nodorum showed also a remarkable sensitivity.

Low or missing activity of many extracts does not necessarily mean that the
plants do not contain any antifungal substances. Extraction procedures used in
these experiments destroyed probably a great deal of volatiles and only
thermostable compounds could survive. This was observed by many others
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(Davidyuk, Beskaravainaya,1987;Agarwal etal,1983etc.).
Nevertheless, fungitoxicities of many plant extracts (lemon, Piper betle) were not
affected by autoclaving(A garwal etal,,1983;Dubey, Tripathi,
1987), which also holds true of saponins.

Several active ingredients (e.g. parthenolide in_common tansy) show low
solubility in water, but they are fairly soluble in " different organic solvents
(Gennari etal., 1987). Such compounds could be scarcely extracted from
fresh plant material, if water was the only extractant. So it will be necessary to
test again some plant materials using different extraction methods.

In conclusion, our preliminary results show there exists a distinct antifungal
activity in a range of plant extracts. Tomato tops and parsley seeds seem to be
especially promising in this respect, and they could be used as a source of
antimycotic substances.
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Vliv rostlinnych extraktd na rust fytopatogennich hub in vitro

Testovali jsme ptisobeni vodnich a acetono-vodnich extrakti ze 20 druhi rostlin na rust
mycelia Botrytis cincrea Pers., Fusarium solani App. et Wr., Rhizoctonia solani Kuehn
a Septoria nodorum Berk. po fech a sedmi dnech kultivace na Czapek-Doxové agaru.
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VétSina extraktld méla jen nepatrné inhibiéni plisobeni, nékteré dokonce riist hub stimu-
lovaly. V tab. I aZ II jsou zachyceny pfipady, kdy bylo inhibi¢ni plisobeni vyrazné
(nad 40%).

Extrakt z naté rajdete zcela nebo témér zcela zastavil riist R. solani, vyrazné& plisobil na
S. nodorum, stfedné na F. solani a B. cinerea. Extrakt ze semen petrZele zahradni
stoprocentné inhiboval rlist R. solania S. nodorum, i kdyZ u S. nodorum G&inek po sedmi
dnech vyrazné& poklesl. Rist mycelia B. cinerea byl redukovén vice neZ 90%.

Extrakt ze semen pastindku setého erazné plsobil na R. solani a B. cinerea, extrakt ze
semen kopru vonného G&nné, ale jen kritkodobé brzdil rist R. solani. U&inng byl téZ
extrakt z nat& aksamitniku rozkladitého, pfedev§im vii&i R. solani. Déle bylo zazna-
menéno urité plisobeni extraktu ze semen olky jedlé na R. solani a vyrazny G¢inek
extraktu z naté& viastovi¢niku vétSiho, ale jen na B. cinerea.

Z testovanych patogenil byla nejcitlivéj$i R. solani, nejméné citlivé F. solani.

Botrytis cinerea Pers ; Eusarium solani App. et Wr.; Rhizoctonia solani Kuehn; Septoria
nodorum Berk.; antifungdln{ pisobeni; rostlinné extrakty; botanické fungicidy

pre
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ESTIMATION OF LARVAL ECLOSION OF THE WINTER MOTH,
OPEROPHTERA BRUMATA L.

Frantisek KOCOUREK, Jana BERANKOVA

Research Institute for Plant Production, 161 06 Praha 6

Temperature requirements for post-diapause development of Operophtera
brumata eggs from Central Bohemia differed among local populations collected
on different host plants. The sums of effective temperatures for the median of
larval eclosion determined at constant temperatures of 12, 15, 18, and 21 °C
fluctuated from 120 to 414 DD and developmental thresholds from 4.6 to 6.5 °C
when the diapause was interrupted during January and February. The sums of
effective temperatures recorded with one population differed in different years.
The duration of the diapause phase was so long that no post-diapause quiescence
phase occured. Diapause development smoothly progressed to post-diapause
development. The longer was the chilling period, the lower sums of effective
temperatures were required for the termination of egg development. The sums of
effective temperatures for the median of larval eclosion in field conditions in
average equalled to 55.3 + 8.4 DD above the threshold of 5.6 °C, in dependence
on the host plant and the year of observation. Sums of effective temperatures for
post-diapause development of O. brumata eggs determined at constant
temperatures cannot be employed to predict larval eclosion in field conditions.

diapause; egg development; phenology; sums of effective temperatures; integrated
pest control

The winter moth, Operophtera brumata is a univoltine polyphagous insect, it
occurs in the whole temperate zone of the northern hemisphere. Adults emerge
in the late autumn or early winter, eggs overwinter, larvae develop during the
spring. Then the pest survives the summer and early autumn in pupal stage.

In Czechoslovakia, the winter moth (WM) is known as a local but significant pest
on fruit trees, in woods and forests (especially on oak). Recently, overpropagation
of WM has also observed in urban ornamental gardens.

In the integrated pest management of orchards, control of WM population is
based on the results of winter surveys of shoots (Erbenov d etal., 1987).
However, the efficacy of both chemical and biological pesticides often is
insufficient. Application timing is one of the causes of such low efficacy.

The optimal control treatments coincide with the peak of eclosion and vary
in different years according to temperature patterns in the winter and early
spring. The post-diapause development of WM eggs is dependent especially on
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environmental temperature (W ylie, 1960). The method of effective
temperature sums appeared to be useful for the prediction of 1arval eclosion. But
temperature characteristics, the thermal constant for post-diapause egg
development and the developmental threshold cannotbe inferred from literature
data. These parameters are subject to clinal variability, vary with different
populations, and especially with the latitude and the elevation of each locality.
Such variability is indicated by differences in the duration of egg development
observed in experiments conducted under constant conditions with eggs of
different winter moth populations from different latitudes(Kozhanchikov,
1950; Kimberling, Miller, 1988, and others).

The aim of this paper was to determine, using WM populations sampled on
various host plants, temperature requirements (effective temperature sum,
developmental threshold) for the post-diapause development of eggs and to
verify their validity in predicting time of larval eclosion in the field.

MATERIAL and METHODS

Mated WM adults were collected on various host plants: in 1987, on sour
cherry trees at Roudnice (November 12 to 18), on beech trees in
Praha-Ruzyn& (November 9 to 29), and on oak trees at Reporyje (November
9 to 18); in 1988, on sour cherry trees at Roudnice and ZehuSice (November
26 - December 3), on beech trees in Praha-Ruzyné (November 13 and 26),
on apple and pear trees in Praha-Ruzyné (November 26), on oak trees (eggs)
at Zbraslav (during November), and in 1989 on beech trees December 16).
Each sample representing 20 to 50 WM pairs was sepaiately placed in
isolators on the trees for eggs laying. The eggs overwintered in an orchard
in Praha-Ruzyné. \

The time necessary for larval eclosion (7)) was determined at constant
temperatures: 12, 15, 18 and 21 °C. Eggs number in experimental variants
ranged from 50 to 400. The time of egg development from the beginning of
the experiment (transfer of the eggs into the thermostat) to larval eclosion
was recorded. Hatching was controlled twice a day. Larvae numbers were
expressed in cumulative egg-hatch percentages and transferred to probits.
For each temperature, the dependence between the development rate
(rr = 1/T) and the probits were determined. To obtain regression expression
of the relationship between r; and hatching course in probits, development
rates for 5, 50, and 95 % egg hatches were calculated for each experimental
variant (temperature) from this regression function. Development rates
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(r;) dependent on temperature were expressed by means of a regression
equation

rr =A0+AI . T

in which T stands for-corresponding constant temperature values. The developmental
threshold (D7) was calculated using the following relationship:

A
Dr-ﬁ

Sums of effective temperatures for 5, 50, and 95 % larval eclosion were
calculated from regression equations for each experimental variant according
to host plants. In 1989, the course of larval eclosion in different populations was
compared at 15 °C. The effect of varying duration of the chilling period on the
course of larval eclosion was examined in 1989 at 12 °C with four populations.
In the field conditions were the eggs sampled two times: on January 13, and on
February 24.

I. Larval eclosion of the winter moth, Operophtera brumata, at constant temperatures (1988 - 1989)

Date of Deve- SET [°C] for hatch
Locality | Year | diapause Host plant lopment percentages
interruption thres hold 5 50 95
Roudnice| 1988 9.2. |sour cherry, appple 6.4 107.5 1498 | 182.8
Ruzyn& | 1989 13.1. |apple, pear 4.6 -3023 | 4142 | 526.1
24.2. |apple, pear 4.6 1339 | 1885 | 231.1
Roudnice| 1989 24.2. |sour cherry 6.1 133.0 1771 211.5
Zehusice | 1989 24.2. |sour cherry 6.1 91.2 1205 | 1433
Ruzyné | 1988 15.1. |beech 53 165.5 193.7 | 211.0
26.1. [beech 53 1436 | 1752 | 206.7
Reporyje | 1988 26.1. |oak 4.2 1705 | 2439 | 301.2
Ruzyné | 1989 13.1. |beech * 6.1 1389 | 2045 | 270.0
24.2. |beech* 6.1 106.5 1510 | 185.7
13.1. |beech ** 45 2370 | 311.7 | 3864
24.2. |beech ** 4.5 153.6 | 199.1 | 234.5
Zbraslav | 1989 24.2. |oak 55 1240 | 169.1 | 215.0

* oviposition on November 13
** oviposition on November 26
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The course of WM larval eclosion in field conditions was monitored in an
orchard in Praha-Ruzyné in 1989-1990. Egg-hatching course in the orchard was
expressed in cumulative percentages in dependence on calendar dates, as well
as in effective temperature sums. It was measured in a standard meteorological
station approx. 2 km from the orchard. Effective temperatures were calculated
from daily mean temperature (Tmin + Tmax)/2 above the developmental
threshold of 5.6 °C. Effective temperature summation was started on January 1.

The sums of effective temperatures (SET) and temperature threshold of WM
eggs development are in Tab. I for different populations. Temperature
characteristics for the diapause development of eggs differed among
populations, years and that they also were dependent on the length of chilling
period. The data do not permit statistical analysis but our conclusions are based
on trends discussed below S’l‘ab. I, Fig. 2). Developmental thresholds fluctuated
in a range from 4.6 to 6.5 °C, effective temperature sums fluctuated in case of
the larval eclosion median from 120 to 414 DD. Differences in SET recorded
among populations collected on different host plants were higher under constant
conditions (Tab. I) than in the field (Tab. II).

II. Larval eclosion of the winter moth in orchard conditions (Ruzyné, 1988 - 1990)

Locality Year | Hostplant | ()%°00 Sf%i-‘ Bt S‘[i:{:j-“
Roudnice 1988 [sourcherry | 84. 49.4 12.4. 58.0
Ruzyné& 1988  |beech 11.4. 33.4 13.4. 36.9
Ruzyné, Reporyje | 1988 |oak 18.4. 44.8 20.4. 59.5
Roudnice 1989  |apple, pear | 283. 473 - -

Ruzyng& 1989  [beech 28.3. 32.6 44, 59.6
Zehusice 1989  |[sourcherry [ 29.3. 483 34. 53.6
Ruzyné 1989 |apple, pear 29.3. 371 44. 59.6
Ruzyng, Zbraslav 1989 [oak 303. | 429 44. 59.6
Ruzyné& 1990  [beech 17.4. 151.5 24.4. 188.6

Larval eclosion curves characterizing the two most numerous winter moth
populations, recorded at four constant temperatures, are presented in Fig. 1. The
data were recorded with all examined populations, all of them showing
consistent trends. Larval eclosion median time decreased with increasing
ambient temperature. In case of the O. brumata population collected on apple
trees, the time decreased from 25 days (at 12 °C) to 10.3 days (at 21 °C).
Post-dipause egg development of WM is significant dependent on temperature.
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Curves characterizing larval eclosion at 12 °C and with varying duration of
the chilling period are presented in Fig. 2. When the chilling period was
discontinued by 42 days earlier (on January 13), the period until the medial of
larval eclosion substantially increased with all populations. SET until the
median of larval eclosion increased by 70 to 90 DD. SET recorded during the
same period in the field was only 10 DD. This shows that chilling period of
diapause was not completed by January 13.

Differences in the course of O. brumata larval eclosion among populations
collected on different host plants and in different years, recorded at 15 °C are
presented in Fig. 3. The period until the median of larval eclosion and the course
of eclosion differed in local populations, both in case of populations collected
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2. Time course of winter moth larval eclosion at 12 °C after different duration of the chilling period.
I. - sampling on January 13, 1989, II. - sampling on February 24, 1989

on different host plants and in case of populations collected on the same host
plant in different years. Larval eclosion in populations collected on sour cherry,
apple, and beech trees occurred much earlier than that in populations collected
on oak trees. Average time until the beginning of eclosion equalled in case of
all populations, the eggs of which were reared at 15 °C for 13.5 days, until the
median of eclosion for 17.9 days, and until the end of larval eclosion to 24.8.
days. Average larval eclosion span of one population at 15 °C was 11.3 days.
Differences from this average value were recorded in case of the population
collected on sour cherry trees in 1989 at Zehusice with the median value being
lower by 25 % and in case of the population collected on oak trees at Ruzyné
in 1989, in dependence on the time of oviposition (Fig. 3). In case of eggs
deposited 13 days after the onset of oviposition, a shift of the median by one

256



A Roudnice, 1988,
sour cherry trees - - - - -
Roudnice, 1989, sour
cherry trees - --- Zehu-
Sice, 1989, sour cherry trees
B: Ruzyné, 1988,
beech trees ------ Ruzyné,
1989, beech trees, ovipo-
sition on November 13,
1988 —. — Ruzyné, 1989,
oviposition on November
26,1988

Ci Reporyje, 1988,
oak trees ------ Zbraslav, 199,
oak trees --. — Ruzyné,
1989, apple and pear trees)
% - cummulative per cenls

h - hours

(%]
100 1

80 4
60 -
40 +

0

20 4!

Ochr. Rostl., 28, 1992 (4) : 251-262

100 1
80 -
60 -
40 -

20 -
0
100 -

80
60 -
40 -
20 -

0

M 4% 550 675 gop '

3. I'me course of winter moth larval eclosion at 15 °C. A comparison of different populations

&

257



Ochr. Rostl., 28, 1992 (4) : 251-262

day occured, and the period until the end of larval eclosion was extended by
four days.

The sums of effective temperatures for the eclosion of the first larvae and for
the median of larval eclosion fluctuated from 36.9 to 59.6 DD with a mean of
55.3 £ 8.4 DD. The population collected at Ruzyné on beech trees in 1990 which
reached the median of larval eclosion at a higher sum of effective temperatures
is an exception. The causes might consist in late oviposition immediately
followed by frosts, in a genetic shift associated with a sharp break in the pest
gradation, and in abnormal weather conditions in winter months. Differences in
the timing of larval eclosion among populations collected on different host
plants were higher in 1988 than in 1989 (Tab. II) which also corresponded to
data obtained in laboratory conditions. The order of larval eclosion in field
conditions according to populations collected on different host plants was as
follows: sour cherry, apple and pear, beech, and oak trees.

DISCUSSION

Considerable differences in temperature requirements for egg development
in conditions of constant temperatures were recorded among local O. brumata
populations collected on various host plants in Central Bohemia.

Differences in temperature requirements for O. brumata egg development
among populations originating from different geographical regions were
explained in terms of climatic and phenological differences among these
localities (Kozhanchikov, 1950; Kimberling, Miller,
1988). In general terms, the egg phase is longer in higher nortl >rn latitudes and
the pupa phase is shorter(Kozhanchikov,1950).

We presumed that O. brumata eggs in mid January already had ended their
development in the chilling period of diapause and reached the phase of
post-diapause quiescence. This presumption was not confirmed by the results
obtained. SET required for egg development were markedly dependent on the
timing of the discontinuation of the chilling period. Prolongation of the chilling
period in egg development in January or February resulted in a substantial effect
on the reduction in SET necessary for further development. Therefore, we
suppose that some egg development must have occurred during the chilling
phase, that is at temperatures below the developmental threshold. The phase of
post-diapause quiescence obviously does not occur in O. brumata populations
from Central Bohemia. Diapause egg development in the chilling phase
smoothly passes into post-diapause development. Kimberling,
Miller (1988) also suppose that some developmental processes take place
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in the course of the chilling period (at temperatures below the developmental
threshold) in O. brumata population from Oregon.

It appears that diapause intensity estimated according to the duration of
O. brumata development was very low in Central Bohemia. Similar findings
led Wylie (1960) to a conclusion that O. brumata does not pass a true
diapause in Central Europe. Briggs (1957) reported for O. brumata
populations from Great Britain that their eggs developed continually during the
winter from the time of oviposition. This finding was also conﬁrmed by our
results.

The temperature requirement for post-diapause development of O. brumata
cggs is closely connected with the duration and intensity of the chilling period
(Kimberling, Miller, 1988). SET value for the post-diapause
development increase when the chilling period is artificially shortened. The
increase in SET caused by a longer period preceding the onset of the chilling
period owing to earlier oviposition is less marked. Differences in diapause
development owing to the influence of varying intensity of the chilling period
and differences in the timing of oviposition presumably are the main causes of
SET variability recorded at constant egg rearing temperatures among years in
case of the same populations. Oviposition timing is dependent on the timing of
imago emergence which differs in different years. They are determined by the
duration of the pupal phase which can be lengthened for example by reduced
forage availability for larvae (Kozhanchik ov, 1950), or by the action
of high temperatures during larval development.

The sums of effective temperatures necessary for post-diapause
development of eggs of O. brumata populations from Central Bohemia
established at constant temperatures do not correspond with SET
recorded in the field. SET determined in the field were substantially
lower, the development proceeded at a faster rate. The development rate
may be increased especially by fluctuating temperatures which were
reported to accelerate developmental processes (Kaster,
S howers, 1984). But in case of O. brumata, the cause of lower SET
in the field when compared with laboratory experiments presumably are
different. In the period we recorded SET under constant temperatures
(January, February), egg diapause development in field conditions did
not yet terminate. Thus, we determined SET at constant temperatures
which did not correspond to SET values for the simulation of diapause
development in field conditions.

Low applicability of egg diapause development SET (as determined at
constant temperatures) for predicting the timing of larval eclosion in orchards
was also reported for other moth species (Levine, 1988, Volney,
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Liebhold, 1985). Attempts to devise a model for predicting the timing of
O. brumata larval eclosion in field conditions based on SET determination in
laboratory experiments were unsuccessful. In practical O. brumata control,
sums of effective temperatures established using regression can be employed to
determine the timing of larval eclosion of O. brumata. In conditions of Central
Bohemia, the peak in larval eclosion was recorded at SET 0f55.3 + 8.4 °C above
a threshold of 5.6 °C (recorded from January 1). This sum can be used to estimate
the optimum timing of the treatment to be applied against the pest at the time
of the peak in larval eclosion.
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F. Kocourek, J. Berdnkovd (Vyzkumny istav rostlinné vyroby, Praha-Ruzyné)
Zjisfovani doby lihnuti housenek pid’alky podzimni, Operophtera brumata L.

Cilem préce bylo zjistit u populaci pidalky podzimni z riznych hostitelskych rostlin
teplotni poZadavky (sumu efektivnich teplot, spodni prih vyvoje) pro postdiapauzni
vyvoj vajicek a ovéfit jejich platnost pro pfedpovéd’ terminu lihnuti housenek v pfiro-
zenych podminkéch.

Pokusny material byl ziskdvan sbérem sparenych jedincti pidalky podzimni na bucich,
dubech, jablonich, hru$nich a vi$nich v pribéhu mésici listopad a prosinec.Samice kladly
vaji¢ka v izoldtorech, zavé$enych do korun stromi. Vaji¢ka ze vSech lokalit pfezimovala
v pfirozenych podminkédch v sadu v Ruzyni. Pokusy probihaly v letech 1987 aZ 1989.

Lihnuti housenek bylo zjisfovano v termostatech pfi konstantnich teplotich 12, 15, 18
a 21 °C. Poéty vylihlych housenek byly vyjadfeny v kumulativnich procentech, které
byly pro vypolty pfevedeny na probity. Pro kaZzdou variantu teploty byla zjiSt€na
zavislost mezi rychlosti vyvoje a zjiSténymi probity. Pro kaZdou variantu pokusu podle
hostitelskych rostlin byly vypocteny rychlosti vyvoje a sumy efektivnich teplot pro 5, 50
a 95 % populace vylihlych housenek. Pfi teploté 12 °C byl déle zji§tovan u &tyF populaci
vliv pferuseni chladového obdobi na priibéh Ithnuti housenek.

Pribéh Iihnuti pidalky podzimni v pfirozenych podminkich byl vyjadfen v kumu-
lativnich procesech v zévislosti na kalendédinich datech a v sumdch efektivnich teplot
(SET). Efektivni teploty byly vypocitdny z dennich maxim a minim nad prahem vyvoje
5,6 °C.

Teplotni charakteristiky pro diapauzni vyvoj vaji¢ek naméfené v konstantnich teplo-
tach se zna¢né liSily mezi populacemi i roky sledovani a také v zavislosti na terminu pferuseni
chladového obdobi. Prahy vyvoje kolisaly od 4,6 do 6,5 °C, sumy efektivnich teplot kolisaly
pro medidn lthnuti v rozmezi od 120 do 414 °C. ProdlouZeni chladového obdobi v lednu aZ
tnoru mélo podstatny vliv na zkraceni SET pro vyvoj. Pfedpokldddme, Ze urcity vyvoj vajicek
musel probihat jiZ pfi teplotich pod prahem vyvoje. Obdobi diapauzniho vyvoje vaji¢ek bylo
natolik dlouhé, Ze se obdobi postdiapauzni quiescence nevyskytovalo. Diapauzni vyvoj
pfechazel plynule do vyvoje postdiapauzniho. To jsou pravdépodobné piiciny, pro¢ sumy
efektivnich teplot pro postdiapauzni vyvoj vaji¢ek pidalky podzimni zjist€né v konstantnich
teplotich nejsou vyuZitelné pro pfedpovéd’ lihnuti v pfirodé.

V pfirozenych podminkach se populace podle hostitelskych rostlin lihly v pofadi:
vidn¢, jabloné a hrusnég, buky, duby. SET v pfirodé€ se pohybovaly v priméru 55,3 =
8,4 °C nad prahem 5,6 °C v zdvislosti na hostitelské rostliné a roéniku sledovani.
Uvedenou sumu teplot je moZné vyuZit pro signalizaci terminu oSetfeni v dob€ maxima
Iihnuti housenek pid'alky podzimni. Pfedpovéd’ podle regresniho teplotniho modelu
postdiapauzniho vyvoje vajiek sestaveného z dat naméfenych v piirodé je podstatné
piesnéjsi neZ podle deterministického modelu sestaveného z dat namérenych v laboratofi.

diapauza; vyvoj vajicek; fenologie; sumy efektivnich teplot; integrovand ochrana
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COMPARING SOME BIOLOGICAL AND PHYSIOLOGICAL
DIFFERENCES OF SUSCEPTIBLE AND RESISTANT COMMON
GROUNDSEL (SENECIO VULGARIS L.)

Daniela CHODOVA, Jan MIKULKA

Research Institute for Plant Production, CS-161 06 Praha - Ruzyné, Czechoslovakia

Some biological and physiological differences of atrazin susceptible and atrazin
resistant common groundsel (Senecio vulgaris L.) were compared. Both biotypes
were differentiated by the method of slow fluorescence induction.The resistant
biotype showed ( 4, 7, 10, 14 and 21 days after sowing ) a lower percentage of
germination activity than the susceptible one (the differences were not significant).
However, three, four, five and six weeks after sowing, the resistant biotype had
shorter aboveground parts of plants (significant differences), a lower number of
leaves (significant differences five weeks after sowing), a lower fresh matter of
aboveground parts (significant differences four, five and six weeks after sowing)
and a lower dry matter of aboveground parts (significant differences). The resistant
common groundsel showed, in comparison to the susceptible one, a lower
chloroplast photochemical activity expressed by oxygen production and lower
values of net photosynthesis expressed by carbon dioxide consumption. It is
probable that a deterioration of chloroplasts function in relation to atrazin resistant
common groundsel inhibits the growth and the productivity of the whole plant.

Senecio vulgaris L.; resistance to atrazine; biology; Hill’s reaction; photosynthesis

Weed resistance to herbicides calls for studying population dynamics and
biology of resistant biotypes, because it is necessary to prevent propagatior of
resistant populations. Some results informing about transformations of weed
populations with regard to occurrence of pigweed (Amaranthus retroflexus L.)
and other atrazin resistant weed have been published already (Cifera etal,
1992; Chodoviéd, 1988; Mikulka, 1988, 1991; Chodovi,
Mikulka,1991).

In atrazin resistant weeds there is a mutation in chloroplast gene coding 32 kD
protein designated as Q,. This protein is binding herbicide. As a result of
mutation, protein affinity for atrazin molecule is reduced which causes at least
ten times slower electron transmission in photosystem II than in resistant weed
chloroplasts (H o 1 t, 1990).

Number of authors have studied biological properties of susceptible and
resistant weeds. The majority of results show that susceptible biotypes have
better growth, a higher seed production and a higher competitivity (Ho 1 t,
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1988). However, some results are not explicit and for that reason biological and
physiological differences of both common groundsel biotypes were studied.
This paper presents some biological differences in common groundsel grown
in standard conditions, as well as results of photosynthetic studies - measuring
photochemical activity of chloroplasts (photosystem II) and measuring of CO,
fixation.

MATERIAL and METHODS

Experimental plants - Common groundsel (Senecio vulgaris L.) susceptible
biotype seeds were obtained by collecting plants on experimental plots of the
Research Institute of Plant Production in 1989. Resistant biotype seeds were
collected from resistant common groundsel plants in apple orchard in
Medvédice (Lovosice region) in 1989. In this place, the resistant groundsel was
evidenced in 1988 already.

Susceptible and resistant biotype was differentiated by the slow fluorescence
inductionmethod(Chodova, Mikulka,1991)on fluorometer SF 30
(Richard Brancker, Canada). Different fluorescence course of susceptible and
resistant groundsel in the presence of atrazin is broughtup in the chapter Results.

Growing plants - Seeds of susceptible and resistant common groundsel were
sown by twenty achenes into containers (18 x 18 cm) filled with top soil. The
plants were grown in climabox Rumed at 18 °C, at 60-80 % humidity and at an
illumination by fluorescentlamps of 12000 Ix. There were always six containers
of cach biotype. The experiment was replicated five times.

Plant analyses - Germinating capacity of plants was established in the
intervals of 4, 7, 10, 14, 21 and 28 days after sowing. The number of sprouted
plants in each container was evaluated. The length of plants and number of
leaves were evaluated three to six weeks after sowing, in the same intervals fresh
and dry matter (at 75 °C) were cvaluated.

Measuring photochemical activity of isolated chloroplasts - Measuring of
this activity is based on polarographic measuring of oxygen production by
electrode of Clark’s type in chloroplasts isolatced from susceptible and resistant
biotype. Isolation of chloroplasts, as well as measuring of photochemical
activity, is described in detail in our paper (K o ¢ o v 4@ etal., 1988). According
to recordings of the registration apparatus and after calculation with respect to
chlorophyll concentration in leaves, the values are expressed as quantity of
oxygen related on unit of chlorophyll content per sec. Photochemical activity
of chloroplasts from groundscl leaves was measured in the presence of atrazin in
concentration of 10? to 10" mol/l a. s. Zeazin DP 50. The herbicide was added
dircetly to chloroplast suspension ag described in our paper (Chod ov a ctal.,
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1989). Leaves of plants in four to five leaves stage were used for measuring.
The experiment was replicated five times.

Measuring net photosynthesis - The fixation of CO, was measured on the
the 4th and Sth leaf of plant four weeks after sowing in susceptible, as well as
in resistant common groundsel. Photosynthesis was measured on the apparatus
LI 6000 (LI COR, USA). Net photosynthesis in pmol CO, per m -8 Was
measured. Irradiation of leaves oscillated between 0 and 1000 pmol per m?.s of
photosynthetically active radiation, the average leaf temperature was 22 - 24 °C.
Every time six susceptible and six resistant plants were measured. Leaf area was
measured after finishing the experiment by leaf area measurer LI 3000 (LI COR,
USA).

Statistical evaluation - The results were evaluated by r-test (Hruby,
Konvicka, 1954). Conclusive ¢ values are valid for P < 0,05.

RESULTS and DISCUSSION

Susceptible and resistant biotypes were distinquished by fluorescence
method. In Fig. 1 is the graph of slow fluorescence induction in atrazin
susceptible and atrazin resistant common groundsel in the presence of atrazin.
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1. Curves of slow fluorescence induction of common groundsel (Senecio vulgaris L.) atrazin resistant
(A) and susceptible (B) after application of 10*mol/ of atrazin ;
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2. Percentage of
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In the presence of atrazin in a concentration of 10 mol/l, the resistant biotype
had growing and decreasing fluorescence phase. In the susceptible biotype
curve, there is not an evident decline of the fluorescence curve: the curve has
a typical fluorescence course, characteristic for inhibition of photosystem II.
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Results informing about germinating power of both biotypes are given in the
Fig. 2. The percentage of germinated plants of susceptible common groundsel
was about 56-81 % of sown seeds and about 48 - 77 % in resistant biotype.
A lower germinating power was found in the resistant groundsel at different
days after the sowing, but the differences were not conclusive.

The susceptible biotype had conclusively higher values of aboveground parts
length four, five and six weeks after sowing than the resistant one (Fig. 3).
Equally in Holt’s experiments (H o 1 t , 1988), the length of resistant common
groundsel was suppressed and reached the values of 40,70 and 90 % of the
resistant groundsel length six, eight and ten weeks after sowing. Holt and
Radosevich (1983) found the same relationship between the length of
biotypes: the ratio of the length of the resistant biotype and the susceptible one
was about 55 to 72 % (three to six weeks after sowing).

4. The number of
8- leaves of susceptible
—e— sus;eptible and resistant common
—O— resistant groundsel (Senecio
wulgaris L.) biotype
(average per plant)

3 "/
3

L 5 6 (weeks |

Susceptible plants had a higher number of leaves three, four, five and six
weeks after sowing, however the differences between biotypes were not
conclusive (Fig. 4). A lower number of leaves was foundby Ho 1t (1988) in
resistant biotype, however, the differences were conclusive only five weeks
after sowing, but not on the other dates (four, six and seven weeks after sowing).

Fresh matter of aboveground parts was higher in susceptible biotype than in
the resistant one (Fig. 5). The differences were conclusive four, five and six
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5. Fresh matter of
aboveground parts
of susceptible and
resistant common
groundsel (Senecio
vulgaris L.) biotype
in mg (average per
plant)

weeks aftersowing. Holt and Go ffner (1985) indicate six weeks after
sowing nearly a double reduction of resistant biotype matter of aboveground
parts when compared to susceptible biotype. In our experiments, this matter

reduction in resistant biotype was about 3,8 times.

(mgl

—9— susceptible

364 —O— resistant

251

151

L

wn
W
o

U=

6 (waeks)

6. Dry matter of
aboveground parts
of susceptible and
resistant common
groundsel (Senecio

vulgaris L.) biotype

in mg (average per
plant)



Ochr. Rostl,, 28, 1992 (4) : 263-272

7. Hill’s reaction acti-
vity in susceptible and
resistant common
groundsel (Senecio
wulgaris L.) biotype
—e—susceptible in mmol O; . kg'lof
—o— resistant chlorophyll . s after
lication of atrazin
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Dry matter was in susceptible biotype higher three, four, five and six weeds
after sowing, the differences were conclusive atall the dates. A higher dry matter
in susceptible groundsel was established by H o 1 t (1990), but he observed dry
matter of the whole plant (aboveground parts and roots). Considering
physiological experiments (photosynthesis), only aboveground parts matter was
observed.

Values of chloroplasts photochemical activity (Hill’s reaction) are given
in the Fig. 7 and that for control also after application of atrazin in
concentrations.

Values of Hill’s reaction activity, that is photochcmxcal activity, expressed by
oxygen production, reach still at 10°mol/l a. s. of atrazin 44 % of the resistant
biotype control. In the susceptible biotype the value of 41 % of the control is
obtained with the atrazin concentration 10° mol/l a. s. (which is 1000 times
lower). Control chloroplasts (without herbicide) show conclusively higher
oxygen production in the susceptible biotype in comparison with the resistant
one (the difference is 66 %). According to H o 1t etal. (1981), the differences
between biotypes with the same ligth intensity allow to presume that in the
resistant biotype there are less active reaction centres with a lower photoactivity.
As a consequence of change of binding relations for triazins in resistant weeds,
oxidation place photosystem II may be changed, so that photochemical electron
transport is less effective.
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8. Net photosynthesis
161 npumol CO;. m2-s1
susceptible and resistant
common groundsel
(Seneio vudgaris 1) in

E —e—susceptible
—o—resistant

121 s
dependance on active
4 quantum irradiance
in umolm?.s’!
a-w
1

100 400 600 1000
quantum irradiance

o4

Values of net photosynthesis are given in Fig. 8 in depcndance on
photosynthetically active radiation.

Susceptible groundsel showed higher values of net photosynthesis expressed
by CO, consumption at all studied radiation intensities. The highest radiation
intensity was optimal. At that intensity, the difference between both biotypes
was the highest. A higher common groundsel photosynthetic capacity by
different light intensities was confirmed by Ho 1t (1988).

In our experiments, susceptible and resistant groundsel from the territory of
the Czech Republic were compared. Susceptible groundsel showed higher
values of examined growth indicators, especially conclusive diffcrences in
plantlength, fresh matter and dry matter of aboveground parts. In the same time,
susceptible groundsel plants have a higher vitality measured by the activity of
photosystem II and by the net photosynthesis .

Results of our experiments confirm the opinion that a degradation of the
function of resistant groundsel chloroplasts is limiting the growtn and the
productivity of the whole plant M ¢ Closkey and Holt, 1990). In
field conditions and in the absence of atrazin, the more vital susceptible biotype
would eliminate the resistant one. The resistant biotype could prevail in the
places, where the susceptible one is present in a relatively low density or where
triazine herbicides are intensively applied (Conard, Radosevich,
1979).
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Srovndni nékterych biologickych a fyziologickych rozdili citlivého
a rezistentniho starc¢eku obecného (Senecio vulgaris L.)

Byly porovnany nékteré biologické a fyziologické rozdily viéi atrazinu citlivého

a rezistentniho staréeku obecného (Senecio vulgaris L.). Oba biotypy byly rozliSeny
metodou pomalé fluorescen¢ni indukce na fluorometru SF 30. V pfitomnosti atrazinu
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(10 mol/l) vykazoval rezistentnf biotyp staréeku obecného nérlistovou a klesajicf fézi
fluorescence. U kfivky citlivého biotypu nebyl zfejmy pokles fluoresceneni kfivky.
Semena citlivého biotypu byla ziskdna sbérem na pozemku VURV, semena biotypu
rezistentniho v jablofiovém sadu v Medvédicich na Lovosicku. V intervalech po vysevu
bylo hodnoceno procento kli&ivosti, délka rostlin, po&et listli, Cerstvd hmotnost a susina
(pfi 75 °C). Za &tyfi tydny po v¥sevu byla hodnocena fotochemick4 aktivita izolovanych
chloroplastii (Hillova reakce) v pfitomnosti 10 a% 10”7 mol/1 atrazinu a bez herbicidu.
Hodnoceni této aktivity jezaloZeno na polarografickém méfeni produkce kysliku elektro-
dou Clarkova typu. Rychlost fotosyntézy byla méfena za &tyfi tfldng po vysevu u &tvrtého
a pétého listu na pfistroji LI 6000, a to spotfebou CO2 v p mol.m™. s,

Ozéfenost listl byla od 0 do 1000 p mol.m 25" fotosynteticky aktivnfho zéfent, teplota
listu 22 aZ 24 °C. Rezistentn{ biotyp vykazoval za 4, 7, 10, 14 a 21 dni po vysevu semen
niZ8i procento kli¢ivosti proti biotypu citlivému (rozdily nepriikazné). Za tfi, &tyfi, pét
a Sest tydnd po vysevu vykazoval rezistentni biotyp niZ${ délku nadzemnich &sti
(prlikazné rozdily), ni2¥f podet listh (prikazny rozdil za pét tydnd), niZ¥{ Zerstvou
hmotnost nadzemnich &4sti (priikazny rozdil za &tyfi, p&t a Sest tydnd) a niZsi hmotnost
suSiny nadzemnich &4sti (prikazné rozdily). Kontrolni chloroplasty (bez herbicidu)
vykézaly priikazné vy38i produkci kysliku u citlivého biotypu proti rezistentnimu o 66 %.
Po pfidani atrazinu byla hodnota Hillovy reakce, vyjddfend produkci kysliku,
u rezistentniho biotypu je3t& pti koncentraci 10 mol/l atrazinu 44 % kontroly. U citlivého
biotypu byla hodnota 41 % kontroly dosaZena pfi koncentraci atrazinu 10" mol/l. Je
pravdépodobné, Ze zhorSeni funkce chloroplastd vii¢i atrazinu rezistentniho stareku
obecného vyvol4v4 inhibici riistu a produktivity celé rostliny.

Senecio vulgaris L.; rezistence vii&i atrazinu; biologie; Hillova reakce; fotosyntéza
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PRIPRAVA SPECIFICKYCH PROTILATEK PRO DETEKCI
BAKTERII ERWINIA AMYLOVORA

Ivan MRAZ

Vyzkumny astav rostlinné vyroby, 161 06 Praha 6 - Ruzyné

Na pfipravu antigenii jsme pouZili izoldty Erwinia amylovora ziskané z hloht
a hrudni z Gzemi Cech. Kriliky jsme injikovali baktériemi bud v Zivém stavu,
nebo baktériemi usmrcenymi teplem, fenolem &i formalinem. Pfi nékterych inji-
kacich jsme pouZili antigen ve smé&si s adjuvans (Al-span-oil, dvousloZkové).
Pouzili jsme riiznych zpisobi injikaci a jejich kombinaci (intravendzni - subku-
tanni, intramuskuldrni - subkuténni) a opakovanou imunizaci. Kazdy imunizac¢ni
cyklus jsme soucasné provadéli na dvou az péti zvitatech. Nejvyssiho titru antiséra
jsme dosahli, kdyz jsme antigen injikovali Zivy. HorSich vysledki jsme dosahli
u antisér vyrobenych proti antigenim usmrcenym formalinem a teplem bez pouziti
adjuvans. Na vysku titru nemél vliv pocet injikaci a celkové mnoZstvi podaného
antigenu. Osvédcila se subkutdnni aplikace antigenu. Nejvyssiho stupné speci-
fi¢nosti jsme dosahli u téch antisér, jejichZ antigen jsme usmrtili formalinem. Horsi
vysledky jsme obdrZeli u antisér, kterd jsme vyrobili proti antigenim Zivym
a usmrcenym fenolem nebo teplem. Pro zvyseni specifi¢nosti byly vhodné intra-
muskuldrni, popfipadé subkutanni injikace, nizky pocet injikaci (2-5) o malych
davkach antigenu (0,1-2,0 ml) a podani celkové mensiho objemu antigenu béhem
celého imuniza¢niho cyklu. PouZiti adjuvans pfi imunizaci specifi¢nost antisér
zvysilo.

Erwinia amylovora; sérologie; imunizace; antigen; antisérum

K nejobivanéj$im fytopatogennim mikroorganismim patfi druh baktérii
Erwinia amylovora, pivodce spily riZzovitych rostlin. Tento druh se povazuje
za zvI14$t¢ nebezpedného Skodlivého &initele podléhajiciho kontrole a povinné-
mu hubeni.

Po proniknuti patogena na izemi Cech v roce 1986 (K &id ¢ 1a , 1988) bylo
tieba zabezpeclit rychlou metodu identifikace plivodce spaly riizovitych, a to
pomoci diagnostickych antisér vyrobenych proti druhu Erwinia amylovora.

Pro determinaci patogena Erwinia amylovora nalezly $iroké uplatnéni séro-
logické diagnostické metody, nebot izolaty Erwinia amylovora vykazuji rela-
tivné vysoky stupent homogenity a ziskand polyklonalni antiséra jen ve velmi
malém méfitku aglutinuji s jinymi druhy baktérii (Vantomme et al,
1982).
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Skli¢kov4 aglutinadni metoda je nejrychlej3i a zdrovei i pfesnou metodou pro
rutinni determinaci patogena Erwinia amylovora a lze fici, Ze v sou¢asné dobé
viceméné jedin€ uplatiiovanou (K dela, 1990).

MATERIAL a METODY

Priprava antigenil a imunizace kraliki - na pfipravu antigenil k imuni-
zaci krélikill jsme pouZili osm izol4tl Erwinia amylovora (Ea 2201, 208,502,
235, 0802, 531, 6, 72) ze sbirky oddéleni bakteriologie VURV v Praze-Ruzy-
ni. Izoldty pochézely z hlohli a hrudni z lokalit ve stfednich a severnich
Cechéch.

Pfi pfipravé prvni série antigendl jsme pouZili postupu, kter§ popsali
Jermoljev a Pozdé&na (1972). Baktérie jsme usmrtili teplem
(ponechény jednu hodinu ve vodni 14zni o teploté 60 °C) nebo 0,2% roztokem
formaldehydu. V obou piipadech jsme pouZili bakteridlni kulturu o stifi 48
hodin, hustota bakteriflni suspenze &inila 10° CFU/ml (colony forming units, t;.
pocet bakteridlnich bunék tvoficich kolonie v 1 ml). Antigen jsme injikovali ve
smési s adjuvans.

Pfi druhé sérii pfjpravy antigend jsme postupovali podle névodil, které
uvefejnili Calzolari etal (1982) aJermoljev aPozdé&na
(1972). Baktérie jsme pfed injikaci usmrtili teplem.

Antigeny jsme usmrcovali také fenolem (Laroche, Verhoyen,
1986) a formalinem (Dickey etal, 1987, De Boer et al., 1979).
V nékterych pfipadech jsme provadéli aplikaci antigendl v Zivém stavu.

V imuniza¢nim cyklu jsme v jednotlivych variantich apli’-ovali od dvou do
osmi injikaci antigenu, celkové mnoZstvi podaného antigenu a jednoho zvifete
bé&hem imuniza&niho cyklu &inilo 1,4 aZ 14,0 ml, tj. primémé 0,28 aZ 2,80 ml
antigenu na jednu injikaci. KaZd¢ imuniza¢ni cyklus jsme opakovali zpravidla
na dvou aZ péti zvifatech.

Pro zvy3eni titru jsme pfi imunizaci pouZili adjuvanéni techniku, kombinovany
zplsob injikaci a nakonec i opakovanou imunizaci (Regenmortel,
Engelbrecht,1962;Hamann, 1962).

Po skon&eni imunizace jsme krélikiim odebrali krev z udni vény. Pfi vyrob¢
antisér Erwinia amylovora jsme pouZili postup, ktery uvefejniliJermoljev
a Pozdé&na (1972).

Stanoveni titru a specifi¢nosti antiséra - stanoveni titru antisér Erwinia
amylovora jsme providéli kapkovou aglutinaéni metodou. Antigen jsme pouZi-
vali v fedéni 10° CFU/ml.
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U vyrobengch antisér Erwinia amylovora jsme odzkouSeli jejich specifi¢nost
s vybranymi zéstupci téchto baktérif: Erwinia amylovora (Burrill) Winslow, Bucha-
nan, Krumwiede, Rogers et Smith 1920; Erwinia herbicola (Lohnis) Dye 1964;
Pseudomonas syringae pv. syringae van Hall 1902; Xanthomonas campestris
pv. juglandis (Pierce) Dye 1978; Corynebacterium michiganense pv. michi-
ganense (Smith) Dye & Kemp 1977 a Agrobacterium tumefaciens (Smith &
Townsend) Conn 1942. Do pokusil jsme zafadili kontrolni reakce antisér se
sterilni vodou a antigenu se sérem z neimunizovaného krélika.

Zvyseni titru antisér - z prostfedkli doporudovanych pro zv§Seni titru
antiséra jsme pouZili opakovanou imunizaci, adjuvan¢ni techniku imunizace,
kombinovany zpiisob imunizace a delipidizaci jiZ vyrobeného antiséra.

Pfi opakované imunizaci jsme po ukon&eni imuniza¢niho cyklu a ¢dsteném
odbéru krve nechali krilika v klidu a po 8 aZ 12 tydnech jsme jej opét
imunizovali stejnym antigenem. VyuZili jsme pfitom poznatki, které uvidi
napf. Ham ann (1962).

Pfi pouziti adjuvanéni techniky imunizace jsme pfi intramuskuldrnich &i
subkutdnnich injikacich v né€kterych piipadech pouZivali suspenze antigenu
a adjuvans za G&elem pomalejsiho uvoliiovédni antigenu po injikaci. Jako adju-
vancia jsme pouZivali dvousloZkové adjuvans Al-span-oil.

Pfi kombinovanych zplisobech imunizace jsme pfi injikaci antigenu pouZili
kombinace intravenéznich a subkuténnich a intramuskuldrnich a subkutdnnich
injikaci. V pfipad€ subkuténnich a intramuskulérnich injikaci jsme v nékterych
pfipadech pouZili rovnéZ adjuvans.

Pro zvySeni titru a oddéleni balastnich litek obsaZenych ve vyroben§ch
antisérech jsme pouZili metodu delipidizace. Delipidizaci jsme provadély podle
Kése a Krédlové (1971).

Zvyseni specifi¢nosti vyrobenych antisér - pro zvySeni specifi¢nosti antisér
jsme pouZili izolaci gamaglobulind a vysycovéni antisér. Pro zamezeni kiiZo-
vych reakci jsme pak pouZivali fed&ni antisér.

Pfi izolaci gamaglobulinl jsme postupovali podle metody, kterou publikoval
Pozdé&na (1967). Izolované sérové globuliny ve fyziologickém roztoku
jsme odzkouseli na v§3ku titru a specifi¢nost jako normélni antiséra.

Nespecifi¢nost antisér jsme se rovnéZ snaZili odstranit vysycovinim anti-
séra. Vysycovéni proti jednomu antigenu jsme providéli i vicekrdt (doch4-
zelo-li stile ke kfiZzovym reakcim). Reagovalo-li antisérum nespecificky
s vice antigeny, provddéli jsme vysycovéni antiséra postupné proti jednotli-
vym antigeniim.

275



Ochr. Rostl., 28, 1992 (4) : 273-281

Pri fedéni antisér jsme antisérum, které vykazovalo kfiZové reakce, naredili
fyziologickym roztokem na takové fedéni, pfinémzjiZs heterogennimi antigeny
nereagovalo, ale reakce s homolognim antigenem byla naprosto jednoznacné
a zfetelna.

VYSLEDKY a DISKUSE

Nejvyssiho titru jsme dosahli u antisér pfipravenych proti Zivému antigenu.
HorS$ich vysledkii jsme pak dosdhli u antisér vyrobenych proti antigentim
usmrcenym formalinem a teplem (tab.I).

I. Vliv rizné pfipravy antigenu na vysku titru antisér Erwinia amylovora - The effect of different
methods of antigen preparation on the titre value of Erwinia amylovora antisera

Amigenl Pocet vyrobgnfch Titr antisér’
antisér 1-64 128-512 | 1024 -2048
Zivy” 3 0,0* 66,6 33,3
Usmrceny lepf\:m3 13 46,2 46,2 7.7
Usmrceny formalinem® 14 28,4 63,9 7,1
Usmrceny fenolem® 6 50,0 50,0 0,0

* - daje uvedeny v procentech - the data are in per cent

lantigen; 2live; 3bf:al-killf.:d; 4formalive-killed; sphenol-killcd; Shumber of produced antisera;
antiserum titre

Vliv pouzitého adjuvans na vy$ku titru nebyl zcela prikazn§. Dv¢ antiséra
s nejvy3Sim titrem jsme vyrobili bez pouZiti adjuvans, avSak u néasledujicich
sedmi antisér jsme aZ na jednu vyjlmku adjuvans pouilh

Vysledky rovnéz ukdzaly, Ze neni pfima zdvislost mezi po¢tem injikaci a mezi
celkovym mnoZstvim podaného antigenu béhem imunizaéniho cyklu a vySkou
dosazeného titru.

Jako nejvhodnéjsi se osvéd¢il subkutdnni zpiisob aplikace antigenu, nékdy
pak kombinace subkutdnnich a intravenéznich injikaci antigenu.

NejvysSiho stupné specifi¢nosti jsme dosahli u téch antisér, jejichZ antigen
jsme usmrtili formalinem. Hor3i vysledky jsme obdrZeli u antisér, kterd jsme
vyrobili proti antigenu usmrcenému fenolem &i teplem.

Zivy antigen Erwinia amylovora jsme pfi imunizaci pouZili pouze u tfech kralikd.
Vzhledem k malému poc¢tu imunizovanych zvifat v8ak nelze hovofit o priikkaznych
vysledcich. Takto ziskand antiséra vykazovala specifinost pfibliZné na tGrovni
antisér vyrobenych proti antigentim usmrcenym formaldehydem ¢&i teplem.
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Ptehled kiiZzovych reakci viech zkouSenych (31 kusil) antisér Erwinia amylo-
vora s vybranymi baktériemi uvadi tab. II.

I1. Testy specifi¢nosti vyrobenych antisér Erwinia amylovora v koncentrovaném stavu - Specificity
tests of produced antisera of Erwinia amylovora at concentraced state

Reakce antisér s jednotlivymi amigeny2

Antigen! podiet antig & annsileiit?vr:gguj ici
celkem %

pocet (%)
Erwinia herbicola 31 30 96,0
Pseudomonas syringae pv. syringae 31 6 19,2
Xanthomonas campestris pv. juglandis 31 7 22,4
Corynebacterim michiganense pv. michiganense 31 16 51,2
Agrobacterium tumefaciens 31 17 54,4

lantigen; Zantiserum reactions with the different antigens; *total number of antisera; ‘Ea antisera
with positive reactions; Snumber

U dvou antisér s nejlepsi specifi¢nosti jsme pfi injikaci jejich antigenu pouZili
adjuvans. Avsak u nasledujicich deseti antisér s nejvyssi specifi¢nosti nemélo
pouZiti adjuvans na vysku specifi¢nosti vétsi vliv.

Pro zv{y3eni specifi¢nosti byly vyhodnéj$i injikace intramuskuldmi, popfi-
padé subkutinni, niZ3i pocet injikaci (dvé aZ pét) o mensich ddvkach antigenu
a podani celkové mensiho objemu antigenu béhem cel€ho imunizaéniho cyklu.

Laroche a Verhoy en (1986)uvadéji, Ze nejvyssispecifiénosti antiséra
se dosahuje pfi pouZiti supematantu z antigenu usmrceného fenolem. Ke stejnym
vysledkiim dospélii Dicke y et al. (1987), ktefi pro studium antiséra na plotnich
s Ouchterlonyho dvojitou difiizi viibec nedoporucuji antigeny oSetfené teplem.

Titr antisér jsme se snaZili zvy$ovat opakovanou imunizaci kréliki, pouZitim
adjuvan¢ni techniky, kombinovanymi zpuisoby injikace a delipidizaci jiZ vyro-
beného antiséra. Pfi pouZiti opakované imunizace, adjuvanéni techniky
a kombinovanych injikaci antigenu se nidm na rozdil od nékterych autorli
(Hamann,1962; Regenmortel, Engelbrecht,b 1962)Z%idny
z téchto prostfedkil pro zvyseni titru antiséra neosvédcil.

De Boer etal (1979)uviddéji, Ze vysSiho titru se dosdhne pfi pouZiti Zivého
nebo fixovaného antigenu (aZ 1:16 384), zatimco pfi pouZiti antigenu usmrceného
teplem se dosahuje titru 1:256 a méné. Déle uvadéji, Ze neni patrny rozdil v titru pfi
pouZiti intramuskuldrnich nebo intravenéznich injikaci zvI43( a pii jejich vzdjemné
kombinaci. Rozdil v G¢inku antigenu Zivého a fixovaného glutaraldehydem je zanedba-
telny, piipadné rozdily v titru jsou diny senzitivitou kraliki.
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Pti delipidizaci antisér byla situace poné€kud jini. Po prvni delipidizaci se
u Sesti z osmi antisér titr zv§3il, a to dosti podstatné. Po druhé a tfeti delipidizaci
byly vysledky jiZ riiznorod&jsi. Titr n&€kterych antisér se zvy§il nebo zilistal na
stejné Grovni, u n&€kterfch antisér doSlo dokonce k poklesu titru (tab. III).
Ziskané vysledky lze shrnout tak, Ze maximélni efektivnost delipidizace anti-
séra se projevi po prvni delipidizaci, v§sledky po druhé a t¥eti delipidizaci jiZ
nejsou tak jednoznalné.

I11. Porovnén titru antisér Erwinia amylovora pfed delipidizaci a po ni - Comparison of the titres
of Erwinia amylovora before and after delipidization

Titr antiséra®
Antisérum' | Antigen’ pred delipidizact’
delipidizacf‘ L 1L I
31 Ea 531 512 1024 128 128
32 Ea 531 128 1024 - -
11 Ea 531 128 128 128 1024
23 Ea 502 32 256 64 128
29 Ea 6 256 128 128 1024
27 Eaé6 64 1024 512 512
24 Ea 0802 512 1024 64 2048
25. Ea 0802 128 1024 1024 1024

- dal&{ delipidizace nebyla provédéna - no other delipidization was made
lantiserum; antigen; “antiserum titre; “before delipidization; Safter delipidization

‘Blankov a Klebanov (1961) doporutuji jednu hodinu pfed
krvicenim krélika aplikovat do u3ni vény injekci heparinu, ¢imZ se sniZi obsah
cholesterolu a betalipoproteind. To jsou létky, které zplisobuji zakaleni antisér.
Ciré antiséra pak dévaji lepsi sérologické reakce, zejména pfi pouZiti kapkové
nebo krouZkové reakce (Bojarskij, 1964).

U jiZz vyrobenych antisér Erwinia amylovora jsme se snaZili zvy3it jejich
specifi®nost vysycovdnim a izolaci gamaglobulindi. K zamezeni kiiZovych
reakci jsme pouZili také fedéni antisér.

Pfi vysycovéni antisér jsme sice odstranili kitZové reakoe antiséra, aviak po vysyceni
u nich velice znatelné poklesl titr (tab. IV). Vzhledem k velké &asové niro¢nosti
a pracnosti jsme tento zplisob zvySovéni specifi¢nosti nepouZivali ve vétSim méfitku.

Kabat (1958)aKabat a Mayer (1965)uvidéji, Ze ani vpraveni
vysoce purifikovaného antigenu nezabrani vytvofeni protilitky pouze proti této
bilkoviné. Odstranéni téchto ,,cizorodych“ protildtek provddéji vysycovanim.
Uviadéji viak, Ze vysycovédni je zna&né€ zdlouhavé, musi se ¢asto né€kolikrit
opakovat, zvy3uje riziko infikace antiséra a sniZuje jeho mnoZstvi.
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IV. Titr antisér Erwinia amylovora pfed vysycenim a po ném - The titres of Erwinia amylovora
antisera before and after absorption

) ; Titr antiséra® Podet vysycovanych cykhi u heterogeunich antigend”
Auntisérum h ;

vys;')z:dnfma vy sr;,o conl® 250 6 95;'9 Pss Xcj Agt Cmm
Ea 14 512 16 2 3 0 0 1 1
Ea1s 256 16 2 1 0 0 1 1
Ea 20 512 32 3 1 0 0 1 2
Ea22 512 16 2 2 0 1 2 1
Ea 24 512 16 2 2 0 1 2 8
Ea 26 256 32 2 1 0 0 1 4

0 nedochézelo ke kiiZovym reakcim - no cross reactions
antiserum; Zantiserum titre; 3before antiserum absorption; 4after antiserum absorption; Shumber of
absorption cycles in heterogeneous antigens

Plati pro tabulku IV a V - Holds for Table IV and V:

Eh 2406 = E. herbicola 2406; Eh 9/19 = E. herbicola 9/79; Pss = Pseudomonas syringae pv.
syringae; Xcj = Xanthomonas campestris pv. juglandis; Agt = Agrobacterium tumefaciens.; Cmm
= Corynebacterium michiganense pv. michiganense, Ea M269 = Enterobacter agglomerans M269

V. Specifi¢nost antisér Erwinia amylovora pfed izolaci gamaglobulinii a po ni - Specifity of Erwinia
amylovora antisera before and after gammaglobulin isolation

5 Titr antiséra pfi reakci s heterogennimi antigeny*

Antisérum’ Antigen2 sgﬁms Eh P . . . : . Ei
' 2406 ss Xcj Agt | Cmm M269
23 Ea 502 A 256 512 256 256 8 16 16
B 256 256 4 16 2 - 8 8
26 Fa6 A 512 16 - - - - -
B 512 32 4 64 2 4 64
33 Ea 531 A 512 64 4 2 1 16 8
B 512 4 1 2 2 8 8
34 Ea 531 A 128 4 32 32 2 32 4
B 64 16 16 4 1 32 4

- titr nezjidfov4n - titr not determined
A = pfed izolaci gamaglobulinu - before gammaglobulin isolation
B = po izolaci gamaglobulinu - after gammaglobulin isolation
antiserum; “antigen; “As titre at reaction with homologous Ag; “antiserum titre at reaction with
heterogeneous antigens
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Naproti tomu fedéni antisér jako zplisob zamezeni kfizovych reakci antisér
bylo velice rychlé a osvéd¢ilo se ndm i v praxi. Kabat (1958)aKabat
a Mayer (1965)uvadéji, Ze fedéni antiséra je rozSifend metoda pro zvySeni
specifi¢nosti antiséra. Vyhodou je jeji jednoduchost. Spravnéjsi je vSak metoda
stanoveni optimalniho pomé&ru antigenu a antiséra. Je viak tfeba ddvat pozor na
kiizové reakce.

Pfi izolaci gamaglobulinii jako dal§iho z prostfedkil pro zv§Seni specifi¢nosti
antiséra jsme zjistili, Ze titr antiséra po izolaci IgG se pfi reakci s homolognim
antigenem v jednom pfipadé€ ze étyf sniZil, v ostatnich tfech pfipadech ziistal na
stejné drovni. V 50,0 % pfipadi se po izolaci IgG specifi¢nost antisér zvysila
a v 16,6 % pripadu se specifi¢nost antisér nezménila (tab.V).

Izolaci gamaglobulinii za i¢elem zvySeni specifi¢nosti antiséra doporucuji
napf. Ve k e n etal. (1962). Uvadéji, Ze je vhodné pouZivat k s€rologickym
reakcim globulinové frakce, aby bylo moZné se vyhnout nespecifickym
reakcim, které se objevuji pfi pouZiti kompletniho antiséra.
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Mrdz I. (Research Institute for Crop Production, Praha 6 - Ruzyné)
Preparation of specific antibodies for detection of Erwinia amylovora bacteria

Isolates of Erwinia amylovora obtained from hawthorns and pear-trees from the
territory of Bohemia were used for antigen preparation. Rabbits were injected either with
live bacteria or with heat-, phenol- or formaldehyde-killed bacteria. A mixture of antigen
and adjuvant (Al-span-gil, two-component) was used in some injections. Antigen density
of injections was 10® or 10° CFU/ml. Different injection techniques and their
combinations (intravenous - subcutaneous, intramuscular - subcutaneous) and repeated
immunization were used. Each immunization cycle was applied simultaneously to 2-5
animals. Blood collection and antiserum production followed the methods described by
Jermoljev and Pozdé&na (1972). A drop agglutination method was used to
determine the titre of Erwinia amylovora antiserum. The highest titre was recorded at
injection of live antigen. Worse results were obtained in antisera against formaldehyde-
and heat-killed antigens. No adjuvant was used for immunization. There was not a direct
relationship between the number of injections and the titre value. Neither was there
a direct relationship between the total amount of antigen administered during
immunization and the titre value. Subcutaneous implantation of antigen or the
combination of subcutaneous and intravenous injections were found to be efficient.
Intramuscular injections and the combination of intramuscular and subcutaneous
injections were less efficient. Delipidization enabled to increase the titre of produced
antisera. Delipidization was made three times. The first delipidization gave the best
results of titre increase. The highest rate of specificity was obtained in those antisera
which contained formaline-killed antigens. Worse results were recorded in those antisera,
the antigen of which was implanted in live from, and as phenol- or heat-killed ones.
Intramuscular, and/or subcutaneous injection, low number of injections (2-5) with small
doses of antigen (0.1-2.0 ml) and administration of a smaller volume of antigen in the
course of the whole immunization cycle were efficient to increase specificity. The use
of adjuvants atimmunization increased antiserum specificity. The specificity of produced
antisera was increased by saturation and by gammaglobulinisolation. Some antisera were
diluted to prevent cross reactions.

Erwinia amylovora, serology; immunization; antigen; antiserum
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ZAHAJUJETE RESENf NOVEHO
VYZKUMNEHO UKOLU?

Potom budete zcela jisté potiebovat nejnovéjsi doméci | zahraniéni informace
o stavu védy a vjzkumu v oblasti, kterou se zabyvite.

Ustav védeckotechnickfch informaci pro zem&délstvi,
oddéleni informaénich systémd Vdm nabiz:

Rederse z mezindrodnfho informaéniho systému AGRIS. Béze dat AGRIS
obsahuje témé&f 2 000 000 zéznami z oblasti zem&délstvi, potravinistvi a lesnictvi
s retrospektivou od roku 1975.

Retrospektivni reSerSe jsou zpracovévéiny z kompaktnich diskd. Pfi formulaci
dotazu mohou byt kromé& tematického zamé&feni zohlednény i dalsf specifické
poZadavky uZivatele (jazyk dokumentu, autor, zemé& plivodu ap.). Doba dodén{
rederSe je jeden tyden po obdrZeni objedndvky. V piipadé zdjmu se uZivatel miZe
zpracovan{ zG&astnit osobn& a upfesifovat v prlibéhu vyhledévéni svilj dotaz.
ReserSe jsou doddvény tist€né nebo na disketdch.

Priib&Zné relerSe jsou zpracovdvdny na zdklad€ trvalé objedndvky a peclivé
odladéného dotazu. Na poZddani uZivatell je moZné provddét v zadédni potfebné
zmény. ReserSe jsou doddvény uZivatelim jednou mési¢né v tist&né formé.

ReserSe ze zahrani¢nich bazi dat. Nabizime zpracovéni -etrospektivnich
reder3{ z vice neZ 500 béz{ dat, uloZenych v databdzovych centrech v Evrop& i v USA.
Databdzovd centra zpfistupiiuji dokumentografické i faktografické informace,
statistické a ekonomické Gdaje a informace o zahrani¢nich firmédch. ReSerSe jsou
dodévény tist€né nebo na disketdch.

Veskeré informace Vdm poskytne a Va3e objednédvky pfijme:

Ustav védeckotechnickych informac{ pro zemé&d@lstvi
oddéleni informa&nich systém{
120 56 Praha 2, Slezsk4 7
(metro A, stanice ndm. Miru)

tel.: 25 14 21, 25 74 75, 25 75 41/274, 276, 340
fax: 2570 90
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TECHNICKA REPA AKO ZDROJ NAKAZY PLESNE REPY
(PERONOSPORA FARINOSAFR. f. sp BEATE) PRE PRIAME VYSEVY
SEMENACKY CUKROVE] REPY

Agdta FARGASOVA, Vit BOINANSKY !

Chemickotechnologickd fakulta STU, Radlinského 9, 812 37 Bratislava;
1Ustav experimentdlnej fytopatolégie a entomolégie SAV, 900 28 Ivanka pri Dunaji

Po zavedeni novej technolégie pestovania semena cukrovej repy z letnych pria-
mych v§sevov semena sa na Slovensku objavil silnej¥{ v{skyt plesne repy. V préci
s zhodnotené pozorovania vplyvu porastov technickej repy na vyskyt patogéna
v susediacich a vzdialenejdich porastoch semenadiek. Technickd repa mézZe byl
v jesennom obdobi zdrojom konidif rozn4Zanych vetrom a zdrojom oospér rozné-
Zanfch veternymi eréziami. Vzdjomnd vzdialenosf pozemkov semenadiek
a technickej repy je podfa ziskangch vysledkov menej vyznamné neZ poloha
semenacky z pohlfadu smeru prevlddajicich vetrov. Porasty semenaciek umiestne-
né mimo smeru prevlddajiceho vetra mali v priemere 4,80 % napadnutych rastlin.
Pri porastoch umiestnenych intermedifrne to bolo 8,05 %. Porasty umiestnené od
technickej repy v smere prevlidajiceho vetra mali v priemere 13,66 % napadnu-
tych rastlin. V rémci preventivnych opatreni sa odportida dodrZiavaf osevné postu-
Py, zohladiioval smer prevlidajiceho vetra a umiestiioval semenaky &m dalej
od porastov technickej repy.

repa semena&ka; Peronospora farinosa; intenzita vyskytu; vzah technickej repy
k semenadkim '

Zavedenim novej technolégie pestovania semena cukrovej repy z priamych
vysevov semenalick (Bojfiansky etal,1983; Bojliansk §, 1990)
vznikd na Slovenska problém vyskytu a Skodlivosti plesne repy, ktory pri
tradi¢nej technol6gii pestovania semena sa takmer nevyskytol, alebo len ojedi-
nele vo vePmi miernom, ekonomicky nevyznamnom rozsahu.

Huba Peronospora farinosa (Fr.) f. sp. betae Ryf. nenachddza na porastoch
technickej cukrovej repy v klimatickych podmienkach juhozédpadného
Slovenska najvhodnejSie podmienky. Na repe Zije v mdlo vyraznej forme,
v listoch vytvéra sifondlne mycélium. Cez prieduchy vyrastaji konidioféry
s bohatou tvorbou konidii, ktorfmi sa potas vegeticie roziruje. Zivo-
taschopnost konidii s €asom a v menej priazniv§ch podmienkach r¢chle kles4.
Najviac sa ich tvori pri teplotich 8 aZ 10 °C a relativnej vlhkosti 90 aZ 100 %. Ich
kli¢ivost m4 optimum pri 4 a% 10 °C a najviac infekcif vznik4 pri teplotdch 7 aZ 15 °C
a dostato&nej vlhkosti aZ tvorbe vodného filmu na povrchurastiny(By ford,
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1968). Takéto podmienky byvaji ndjme v neskorSej jeseni a na jar. V odumie-
rajicich listoch sa tvoria oospéry ako d’ali zdroj nikazy. V tejto forme huba
preZiva nevhodné, ndjme zimné obdobie. UZ slab§imi vetrami sa m6Zu konidie
dostaf do zna¢nej vzdialenosti. Veternou eréziou sa roznasaji aj gufovité,
hrubostenné oospéry. Ich prenos vetrom je mozny bud’ v &istej forme (najma
pri konididch), alebo st nesené s pédou a v poéde (najméd oospéry). Velky
vyznam zbytkom repy v pdde a v nich vznikajicim oospéram pri rozSirovani
plesne repy pripisuje v Holandskuvan der S p ek (1964)a vo Svédsku
Bjorling a Mo6llerstrom (1964).

1. Konidioféry vyrastajiice z prieduchu
listu a konidie huby P. farinosa f.
sp. betae (zvacéSenie 2000x) - Coni-
diophores growing out from the leaf
stoma and coaidia of the fungus P. far:-
nosa f. sp. betae (magnification 2000x)

V na$ej predchddzajicej prici(FargaSovd, Bojiansky, 1992)
sme zhodnotili vplyv teploty a zriZok na dynamiku a intenzitu vyskytu plesne
repy v porastoch semenalky cukrovej repy z priamych vysevov. Rozbor
jednotlivych faktorov ukazal, Ze intenzitu vyskytov v jednotlivych rokoch
vyrazne ovplyviiuje hibka mrazov v zimnom obdobi, vi&sie mnoZstvo zrdzok
a vysSia vlhkosf ovzdu$ia v mesiacoch marec aZ méj, ako aj kompletnost
porastu. Kazdy zuvedenych faktorov sa do urcitej miery podiefa na vzniknutych
situdcidch, ale rozdiely v intenzite v§yskytov na jednotlivych lokalitich boli pri
naSich sledovaniach tak velké, Ze pri zohPadneni horeuvedenych faktorov sme
nemohli vysvetlifrozdielnu intenzitu vyskytov plesne repy na priestorove vePmi
blizkych lokalitich.
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MATERIAL a METODY

Podrla zdznamov z vyhodnocovania intenzity vyskytov plesne repy v jednotli-
vych rokoch a porastoch semenaciek cukrovej repy z priamych vysevov [meto-
dika je uvedend v prici FargaSovd aBojfiansky (1992)] sme si
s agrondmom prisluného Semendrskeho Stitneho majetku (SSM) v Tmnave,
Slddkovitove, Kvetoslavove, Topol¢anoch a Holi¢i z hospodirskych mép
zakreslili vzdjomné polohy porastov technickej repy a semenadiek v jesennom
obdobi prislu§ného roku. Sti¢asne agroném na nacrtku vyznadil smer prevla-
dajtceho vetra. Ziskané tidaje o jednotlivych lokalitich z vegetaénych rokov
1988 az 1990 sme zostavili do tabulky podlPa vzdialenosti semenaciek od
technickej repy s vyznalenim vyskytu plesne v percentich a podfa smeru
prevladajticeho vetra. Pri vzdialenosti porastov sme vypocditali priemery vysky-
tov plesne repy v semenackéach vzdialenych od porastov technickej repy do 1000,
od 1000 do 2000 a nad 2000 m. Pri smere vetra sme vypocitali priemery vyskytov
plesne repy na semenackdch umiestnenych od technickej repy mimo smeru
prevlddajiceho vetra, v smere vetra a v intermedidrnej polohe.

VYSLEDKY

Zoznam spracovanych lokalit zo sledovanych rokov v poradi podrFa
zvia&lujlcej sa vzdialenosti porastov technickej cukrovej repy s uvedenim smeru
prevliddajiceho vetra a intenzity vyskytu plesne repy na semenackéich je uvede-
ny v tab. I a preukaznostrozdielov v tab. II. _

Zhodnotenie vzdialenosti semenaciek od technickej repy a intenzita vyskytov
plesne repy ukazuje, Ze niet vyraznej3ej koreldcie. Nie vZdy plati, Ze ¢im si
porasty semenaciek bliZ3ie k technickej repe ako potencidlneho zdroja nikazy,
tym sa silnejSie vyskyty choroby. Napr. porast semenacky na hospodarstve
Zlaty Klas bol hned’ vedFa technickej repy a predsa bol vyskyt plesne velmi
slaby (<1 %). Ako vidie(z tab. I, semenacka nebola svojou polohou k technickej
repe v smere prevlidajiceho vetra. TieZby sme mohli povedat, Ze technickédrepa
bola v dobrom zdravotnom stave s vePmi slabym alebo Ziadnym zdrojom
ndkazy. Na druhej strane na hospodérstve 9. méj pri vzdialenosti semenacky
od technickej repy len 200 m, bol vyskyt plesne repy 23,7 %. Na hospo-
darstve Verké UFany bol v semena&ke 13,0% v§skyt plesne. Hospodérstvo
malo porasty technickej repy vzdialené 3800, 4000 a 4800 m a semenacka
bola mimo smeru prevlddajticich vetrov. Nie je v8ak vylicené, Ze niektoré
susedné hospodarstvo malo technicki repu bliZSie a v smere prevladajiceho
vetra, ktord mohla byf zdrojom nédkazy. Zdrojom ndkazy mdéZe byf aj
veternd erézia z pozemkov, kde bola repa pred dvoma-troma rokmi.
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I. Vzdialenosti porastov semenatick cukrovej repy z priamych visevov od porastov techmickej repy, smer vetra a napadautie porastov g
plesiiou repy v rokoch 1988 a2 1990 na jedaotlivych lokalitsch - The distance of the direct sown sugar-beet sced stands from the industrial |

sugar-beet stands, wind directions and infestation of stands with beet downy mildew im the yoars 1988 - 1990 at differeat localities E
Lokalital | V: Smec | Vyskyl' |Priomer’|  Lokata  |Vadialmos!| Smer | Vyskyt | Priemer | &
3 . S
[m] vetra [%] jm] vetra [%] -
[~ Ziaty Klas 10 T <1,00 Blatad 1100 | ++ §
Prilohy 10 + 8,00 Blatné ++ 8,00 Y
9. mj 200 ++ | 2375 Prilohy 1200 - 1,00 5
Zabinec 400 x <1,00 Spadince + 3,75 5
9. méj 500 . 9,75 KruSovce 1500 -| 1075 8
Spadince - 11,75 Pusté Ulany ++ 2,75
Prilohy ++ | 2500 |11,37 9. mfj 1,50 |8,05
9. méj 750 + 3,50 | +33,28| Spatince ++ | 3500 | +3243
Zlaty Klas - 3,50 Prilohy - 1,00
Blatnd ++ 1,75 Cierna Voda 1 ++ | 1500
Zadn4 Hora 800 ++ | 4525 Kogity 1800 ++ 6,75
Blatn& = 6,25 Cierna Voda - 1,00
Lé¢ny Dvor ++ 7,50 Neméice ++ 9,25
|_Spadince 1000 - | 1125 Koty 2000 - | 350
Bojn4 2200 - 3,75 Krufovce ++ 9,25
Blatné 2300 % 3,75 Spacince 3000 ++ | 13,50
Spacince 2500 ++ | 2050 Velké Ulany 3800 - | 13,00
Blatn4 ++ 6,00 (8,52 Babi Dol 4000 + | 2350 |852
Blatnd - 1,00 | +£3.2,43] Kopliansky Kus - 525 | 32,17
Nemé&ice - 1,00 Nad Potokom 4200 s 1,75

-= nepfcvlidajﬁci - beyond the dominant; + = intermedidmy - intermediary; + + = prevlddajéci - in the dominat

1loc:nlity; 2distance; 3wind direction; 4occurrence of downy mildew; mean
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I1. Preukaznost rozdiclov ¢-testom pri viskyte plesne repy v zévisloti od vzdialenosti pozemkov -
- Significance of ¢-test differences at beet downy mildew in dependence on stand distances
Priemerné vzdialenosf' [m] 1100 - 2000 2200 - 4200
10-1100 - -
1100 - 2000 , -
= nepreukazné - nonsignificant
mean distance

III. Vpyv smeru prevlddajicich vetrov na vy§skyt plesne repy v porastoch semenadiek repy z pria-
mych v{sevov v rokov 1988 aZ 1990 - Influence of the dominant wind direction of the occurrence
of sugar-beet downy mildew in the direct sown sugar beet seed stands in the years 1988 - 1990

Prlemerny
Umestnenie porastov’ Pocet lokalit® | Vzdialenost’ [m] vgskyt plesne

repy [%]
Mimo smeru prevlidajtceho vetra” 19 10 - 4200 4,80+3.1,23
Intermedidme’ 5 10 - 4000 8,05 +3.4,02
V smere prevl4dajéceho vetra* 16 200-3000 | 13,66 +3.2,81

Yocation of stands; 7‘beyond the dominant wind direction; mtermedury, in the dominant wind
direction; *number of localities; ®distance; 'mean occurrence of downy mildew

Oospdry si méZu zachovat Zivotaschopnost po niekofko rokov. Pgiamo ideflne
sa prejavuje vplyv technickej repy na semenacku na hospodérstve Spacince, kde
so vzrastajtcou vzdialenosfou v smere prevlidajiceho vetra klesla sila vyskytu
choroby. Pri vzdialenosti 1500 m to bolo 35,0 %, pri 2500 m 20,5 % a pri
vzdialenosti 3000 m to bolo uZ len 13,5 %.

IV. Preukaznost rozdielov -testom pri vyskyte plesne repy v zévislosti od prevlfdajéceho smeru
vetra - Significance of r-test differences at beet downy mildew in dependence on dominant wind
direction

Smer vetra Intermediimy! Neprevlidajéci’
Prevl4dajici’ - T
Intermedidmy -

- = nepreukazné - non significant; + = preukazné - significant
ind direction; 2intcrmedim-y; 3beyond the dominant; 4in the dominant
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Zhodnotenie vplyvu prevlddajiceho smeru vetra od porastov technickej repy
na vyskyt plesne repy v semenackich je uvedené v tab. III, v ktorej sii z tohto
hPadiska spracované v§skyty choroby z lokalit uvedenych v tab. I. Preukaznost
rozdielov je uvedend v tab. IV. Ukazuje sa, Ze porasty semenacdiek umiestnené
od technickych riep v smere prevladajiceho vetra si viacej napadané plesiiou
ako porasty mimo smeru prevlidajiiceho vetra. Smer prevlddajiceho vetra sa
uplatiiuje aj pri va&Sich vzdialenostiach ako 3000 m, o je pochopitelné, ak si
uvedomime, Ze hmotnosf konidii a oospér patogéna je nepatrni a preto mézu
byf uZ slabym vetrom uni$ané aj na vicSie aZ velké vzdialenosti. DdleZité je,
aby sa kridtko po transporte vytvorili vhodné podmienky pre ich vykli¢enie
a infekciu, t. j. vodny film na liste, alebo alespoii vysoka vzdusni vihkost po
dobu 6 aZ 10 hodin a teplota pod 20°C(By for d, 1968).

DISKUSIA

O epidemiolégii choroby rozhoduje zvycajne vela faktorov a nie je Fahké
vystihnif tie najvyznamnej$ie z nich, ktoré rozhoduji o infekcii, vyvoji pato-
géna a jeho hospodérskej Skodlivosti. Nami ziskané a zhodnotené tidaje a ich
konfrontdcia s doteraj§imi literirnymi tddajmi ukazuji, Ze vedla intenzity
mrazov v zimnom obdobi (FargaSova, Bojfiansky, 1992),
vlhkosti a tepl6t, ako aj svetelnej intenzity v jarnom obdobi (Russell,
Barford,1971)jevyznamnym faktorom aj prevladajici smer vetra vanici
v jesennom a jarnom obdobi od porastov technickej repy k semenackdm a aj
vzdialenosf porastov semenaciek od porastov technickej repy, ktord méze byf
viac alebo menej vyznamnym zdrojom ndkazy. Zo ziskanych ¢iselnych podkla-
dov moZno predpokladaf, Ze vzdialenostzdroja nikazy (technickej repy) zohra-
va mensiu Glohu neZ prevladdajici smer vetra. Transport a primarne infekcie
zoosp6r m6Zu zohrdvatvyznamnejsiu dlohu preto, Ze po transporte méZu dlh§iu
dobu vy¢kat na vhodné podmienky (ddZd’, rosa a k tomu vhodné teploty) na
liste, k§m Zivotaschopné konidie potrebuji vhodné podmienky ihned’, alebo
kritko po transporte. O rozSirovani ndkazy P. farinosa vetrom, hmyzom,
vtictvom, zverinou, niradim, dopravnymi prostriedkami, ¢im sa méZe preniest
Zi&ie mnoZstvo nikazy na vicSie vzdialenosti, uvazujiajBenc a Lapar

1960).

Ke(g’k oospdry vydrZia v pdde aj viacej rokov, m6Ze pestovatel zniZif vyskyt
plesne repy v semenackach z priamych vysevov dodrZiavanim osevnych postu-
pov (aspoii §tvorroény, lepsie patroény odstup semenacky od technickej repy),
vyhybat sa umiestneniu semenacky do blizkosti porastov technickej repy, a to
najmi vtedy, ak by mala byf semenaka umiestnend v smere prevlidajiceho
vetra.
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Doflo diia 29. 7. 1991

A. Fargasova, V. Bojriansky (Department of Environmental Sciences of the Slovak
Technical University, Bratislava; Institute of Experimental Phytopathology
and Entomology of the Slovak Academy of Sciences, Ivanka pri Dunaji,
Czechoslovakia)

Industrial sugar-beet crops as a source of sugar-beet downy mildew
(Peronospora farinosa f. sp. betae) for summer direct sown
of sugar-beet seed crops

Introduction of the new sugar beet seed cultivation technology by direct summer
sowning of seed caused stronger occurrence of sugar-beet downy mildew in south-west
Slovakia. The authors followed up with the previous paper (FargaSovi,
B o j i a n s k ¥,1992), evaluate the observations relating the influence of the sugar-beet
industrial stands in the neighbouring and remote sugar-beet stands on occurrence of
pathogen. This work were obtained on 22 yards of five Seed State Farms. Besides
intensity of incidences of sugar-beet downy mildew on the individually observed
localities also the influence of distance of sugar-beet seed crop from the sugar-beet
industrial crops, and the position of sugar-beet seed crop to winds as dominated direction
from the sugar-beet industrial crop or crops was evaluated.

The results obtained in three year observations (1988, 1989, 1990) are given in two
tables represent the localization of the seed and industrial sugar-beet crops. The
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sugar-beetindustrial crop can be a source of conidia delivered by winds in autumn season
and a source of oospores delivered by wind erosions in spring season. The mutual distance
of the sugar-beet seed and industrial stands is less important than the position of
sugar-beet seed stands from the view of the wind dominant direction. The ‘conidia and
oospores of downy mildew are nota source of infection for new locality of summer direct
sown sugar-beet seed crop if they are not transmitted from older host plant of sugar-beet
industrial crops.

The sugar-beet seed stands out of the winds dominant direction have had in average
4.80 % of infested plants. The seed stands in intermediary position to the winds dominant
direction have had in average 8.05 %f of infected plants, and the seed stands localized
to industrial stands in winds dominant direction have had in average 13.66 % of infected
plants. In the frame of prevention measures it is recommended to keep the crop rotation,
to considerate the winds predominated direction and to localize the seed crops asor far
from the industrial crops as possible.

sugar-beet; Peronospora farinosa; occurrence intensity; relationship between sugar-beet
industrial and seed crops

290



Ochr. Rostl,, 28, 1992 (3) : 291-.98

VPLYV MINERALNE] VYZIVY NA VYSKYT PLESNE REPY
(PERONOSPORA FARINOSAFR. f, sp. BETAE BYF.)
V PRIAMYCH VYSEVOCH SEMENACIEK CUKROVE] REPY

Vit BOJINANSKY, Agdta FARGASOVA', Jin KRALOVIC

Ustav experimentdlnej fytopatolégie a entomolégie SAV, 900 28 Ivanka pri Dunaji;
lChemickotechnologicka’ fakulta STU, Radlinského 9, 812 37 Bratislava

Vyhodnotil sa vplyv hnojenia cukrovej repy dusikom, fosforom a draslikom na
vyskyt plesne repy v poli¢kovom pokuse a tieZ pddnych z4sob draslika, fosforu
a horé¢ika na 50 lokalitich juhozipadného Slovenska v rokoch 1987 aZ 1990.
Ziskané vysledky z poli¢kového pokusu uk4zali, Ze individulne hnojenie cukrovej
repy draslikom, dusikom a fosforom pozitivne, ale Statisticky nepreukazne
podmienilo silnejsi vyskyt plesne repy. Hnojenie draslik + dusik zvysilo vyskyty
Statisticky preukazne a hnojenie draslik + dusik + fosfor Statisticky vyso-
kopreukazne. Vyskyt plesne repy na cukrovej repe, ktor4 sa pestovala pri pédnych
zdsob4ch 103 aZ 263 mg K na 1 kg, resp. 18 aZ 71 mg P na 1 kg v porovnani pri
pbdnych zdsobich 265 aZ 527 mg K na 1 kg, resp. 72 aZ 171 mg P na 1 kg bol
Statisticky preukazne, resp. vysokopreukazne zvy3eny. Vy3Sie podne z4soby horéi-
ka preukazne neovplyvnili intenzitu v§skytu choroby.

Pernospora farinosa; semenacka cukrovej repy; vplyv minerélnej vyZivy

Novi technolégia pestovania kultiirnej rastliny spravidla prindSa niektoré
problémy v agrotechnike, v cchrane i pri zbere. Potvrdzuji to vysledky pri
pestovani semena cukrovej repy z priamych vysevov (Bojiansky,
1990), pri ktorych rastliny po vzideni z augustového vysevu ostévaji celd zimu
na poli. Menia sa podmienky pestovania, a to priaznivo pre vyskyt plesne repy.
Chladnej3ie a vlhkejSie podasie jesene a jari je vhodnejSie pre tvorbu konidii,
a tym pre infekény proces huby, neZ teplejSie a suchSie pocasie neskore;j jari,
leta a zaciatku jesene pri pestovani sadzaciek a technickej repy.

Farga3ovd a Bojiansky (1992 a, b)zhodnotili vplyv teploty,
zrdZok, zdroja ndkazy a smeru vetra na vyskyt plesne repy. Poukdzali na
déleZitost t§chto faktorov v epidemiol6gii choroby.

V literatiire sa venuje pomeme mélo pric vplyvu minerdlnej vyZivy na vyskyt
patogénov v porovnani s ostatnymi faktormi. Vieobecne sa konStatuje, Ze
prehnojenie rastlin dusikom zniZuje odolnost rastlin vo¢i $kodlivym &initeFom.
Tiito skuto¢nost pri vyskyte plesne repy potvrdzuji By ford (1967)a Byford,
Hull (1967). KréPovi&¢ (1988)a Kr4fovié, Subikovi (1989),
venuji pozomosf vyZive rastlin draslikom vo vzfahu k patogénom.
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V préci uvddzame v¥sledky o vplyve hnojenia cukrovej repy dusikom, draslikom
fosforom a vplyve p&dnej zsoby draslika, fosforu, hor¢ika a pH p6dy na vysky
plesne repy v porastoch semenaciek z priamych vysevov semena.

MATERIAL a METODY

Malopoli¢kovy hnojirsky pokus sme zaloZili v jesennom obdobi 1988 ns
pieso&nato-hlinitej p6de s pH/KCl 7,5, s p6dnou zdsobou 19 mg fosforu, 113 mg
draslika a 150 mg hor¢ika na 1 kg. Pred v§sevom semena cukrovej repy cv
Intera (19. 8. 1988) sme na pokusni plochu zapravili do p6dy 500 g vysuSenéhc
humusu, ziskaného z listov silne napadnutych plesiiou repy, pozbieranych nz
jar 1988 za predpokladu, Ze to méZe zvy$if zamorenost pozemku patogénom
Pokus mal Sesf variantov hnojenia s troma opakovaniami (tab. I). Politkc
o rozmeroch 200 x 500 cm malo osem riadkov repy pri medziriadkovej vzdia-
lenosti 25 cm. Medzi poli¢kami bola vzdialenost 100 cm. Repu sme vyjednotil,
v okt6bri na vzdialenost 4 aZ 8 cm. V jesennom a jarnom obdobi sme hodnotil;
dynamiku vyskytu plesne na jednotlivych variantoch. Koncom jesene (15. 11.)
a na jar (3. 4. 1989) sme zaznad¢ili poCet rastlin na kaZdom opakovani variantov
hnojenia.

Vyskyty plesne repy sme vyhodnotili tieZ na pofnych porastoch semenadiek
cukrovej repy z priamych vysevov Semendrskeho Stitneho majetku (SsM]
Trnava, Slddkovi¢ovo, Kvetoslavov, TopoF¢any a Holi¢ v rokoch 1987 az 1990
Agrochemické laboratéria robia SSM ka%dé tri roky rozbory Zivin v ich pédach.
Semenacky sa pestovali pri p6dnych zdsobédch Zivin (P, K, Mg), ktoré uvddzame
v tab. III. Celkove sa vyhodnocovala p6dna zdsoba Zivin a intenzita v{skytu
plesne repy na 50 pozemkoch. Metodika vyhodnocovania plesne repy je uvede-
nd v prici autorovFargaSovd aBojiansky (1992a). Vyhodnotil;
sme vzfahy medzi p6dnymi zdsobami Zivin (P, K, Mg) a vyskytom intenzity
plesne repy.

VYSLEDKY

V tab. I uvéddzame Gdaje o polte napadnutych riep plesiiou repy v jednotli-
vych variantoch hnojenia zaznadenych v poli¢kovom pokuse. Pri porovnédvani
priemerného napadnutia rastlin cukrovej repy plesiiou medzi kontrolou
a variantami hnojenia sa ukéizalo, Ze sa pri jednozloZkovom hnojeni najvy3Sie
napadnutie zaznacilo na variante hnojenia draslikom. Bolo v3ak 3tatisticky
nepreukazné vodi kontrole. Z preukaznosti napadnutia rozdielov medzi
variantami hnojenia (tab. II) vyplyva, Ze sa vysokopreukazné rozdiely
v napadnuti zaznalili medzi variantami hnojenia E (N + P + K) a kontrolou,
dusikom, fosforom, dusikom a draslikom a preukazné rozdiely medzi kontrolou
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a hnojenim dusikom a draslikom, ako aj medzi variantom hnojenia
E (N + P + K) a C (draslik).

I. Vplyv hnojenia semena&ky cukrovej repy z priameho v§sevu na vyskyt plesne repy - Influence
of manuring of direct sown sugar-beet seed crops on the incidence of beet downy mildew

Podet napadnutych rastlin"
Variant opakovanie” x +3.8x
I 11 111
AN 5 7 9 7,01,16
B(P) 9 7 4 6,7+ 3.1,45
CK 4 15 13 10,7+33,39
D (N+K) 18 14 9 13,7+ 3.2,61
E (N+K+P) 26 31 21 26,0+ 3.2,89
F (kontrola®) 6 4 5 5,0£3.0,58

A = liadok vépenaty - nitrate of lime (16 %, 6 q. ha ,2/3 in autumn, 1/3 in spring)
B = superfosfit - superphosphate (22 %, 12 q. ha Y

C = draseln4 sof - potassmm salt (40 %, 6 q.ha™)

lnumber of infected plants; repem:on, 3checl:

II. Hodnoty preukaznosti medzi variantami hnojenia - Significance of values between manuring
variants

Varianty - Variants
F E D C B
A B C D E A B C D | A B C|A B A
- - - + o+ |+ o+ | - - - - - -

V tab. III uvddzame priememé hodnoty o pédnych zdsobéch Zivin (N, P, K),
pH a vyskytom plesne repy, vypocitané z 10 lokalit vybranych podfa zisoby
jednotlivych Zivin. Stredné chyby sa vyznacuji pomerne vysokymi hodnotami,
ktoré podmieriuje interakcia pédnymi zdsobami Zivin a ich prijmom cukrovou
repou. Aj napriek uvedenej skutoénosti moZno konstatovat, Ze pri stiipajtcich
pddnych zésobéch hor&ika poklesol vyskyt intenzity plesne repy, ale s hodnotou
Statisticky nepreukazného korelaéného koeficientu (-0,23). Preukaznost
v podstatnej miere ovplyvnil pomeme vysoky vyskyt napadnutia (15,07) pri
priemernej pddnej zdsobe 211,1 mg Mg na 1 kg. HlbSia analyza uvedeného
vysledku poukéizala, Ze ho pravdepodobne podmienil zna¢ne vysoky obsah
fosforu (92,2 mg/kg) a draslika (259,4 mg/kg), ktoré pri stiipajicom obsahu
velmi pozitivne ovplyviiuji vyskyt plesne repy. V rozsahu od 39,4 do 102,5 mg
fosforu na 1 kg sme vypoditali medzi jeho stipajicim obsahom a vyskytom
plesnerepy Statisticky pozitivne vysokopreukazny korelaény koeficient (+0,94)
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a medzi stiipajlicim obsahom draslika do 297,6 mg/kg a plesiiou repy aZ + 0,96.
Pri vy$8ej p6dnej zdsobe oboch prvkov minerdlnej v§Zivy &iastotne klesol
vyskyt choroby, &o pravdepodobne stvisi s nedostatoénou dusikatou vyZivou
cukrovej repy.

II1. Porovnanie priemerného vyskytu plesne repy podra stipajiceho priemerného obsahu draslika,
fosforu, horéika a pH pbdy - Comparision of the incidence of beet downy mildew according the
higher content of potasium, phosphorus, magnesium and pH

[ Obsah | Vysky] | Obsah | Vyskyj | Obsah | V9skyt Vyskyt
draslika plesne fosforu plesne horéika® plesne pH plesne
[mgkg') | [%] |[mgkg’]| [%] |[mgkg')| [%] %]
156,1 4,05 39,4 2,85 1276  [1095  |[648 12,20

+3.7,30| £3.1,50] +3334| =3.087| =34,95| =3.133| £3.013| =3.4,09

218,5 7,67 59,2 6,12 1505  |6,85 715 11,9

+3.538| +3.1,88] £3.1,77| =3.1,55| =£3.1,72| =3.1,97| £3.002| =3.3,64

264,2 942  |744 1237 1170 (895 7,29 8,47

+3.4,00| 3359 £3.079| =3376] =3336| =32,67] =3.001| =3323

297,6 1430  [102,5 1332|2111 1507  |7,49 9,30

+3.2,88| £3332| 32,17 =3344| £3377| =3429] 23003 =3323

397,9 11,97 133,2 12,75  [2741  [5,60 7,66 5,55
+32205| +3273] =3.609| =3417] 3652 =3.1,42] 23002 £3.1,25

lpotassium content; “incidence of downy mildew; 3phosphoms content; “magnesium content

V rozsahu hodnét pH od 6,48 do 7,6 sa Statisticky vysoko preukazne zniZil vyskyt
plesne repy, charakterizovany negativnym korelatnym koeficientom (-0,81).
MoZno preto predpokladat, Ze pH p6dy, ktoré je v lizkom vzfahu k obsahu vipnika
v pbde, je viznamnym faktorom obplyviiujiicim v{¥skyt choroby.

DISKUSIA

Na podklade ziskan§ch v¢sledkov moZno predpokladat, Ze minerdlna vyZiva
podmieiiuje v znaénej miere odolnostny potenciél cukrovej repy proti plesni.
Vytvérajt sa v8ak medzi prvkami minerdlnej vyZivy vePmi zloZité vzfahy,
o ¢om sveddia vysledky v tab. I. Pri individudlnom hodnoteni Géinku dusika,
fosforu a draslika na intenzitu vyskytu plesne repy sa neprejavili preukazné
rozdiely medzi nimi, pretoZe ich samostatné hnojenie podmienilo iba ¢iastoéne
zvy3ené napadnutie cukrovej repy chorobou. Ich interakcie podmienili v§skyt
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plesne 3tatisticky preukazne aZ vysokopreukazne. Tito skutotnost potvrdili aj
pocetné vyhodnotenia intenzity vyskytu plesne repy na r6znych lokalitich
pofnych porastov s rozdielnym stavom minerdlnej vyZivy (tab. III).
V{¢sledky poukazuji na velky v§znam minerédlnej v§Zivy pri vyskyte uvede-
nej choroby a na pozitivny vplyv draslika a fosforu pri jej Sireni a na
negativny vplyv horéika a pH, ktoré v zna¢nej miere zdvisi od pédnej zdsoby
védpnika. NaruSenie odolnosti rastlin voci patogénom uvéddzajG KrédFo -
vi& (1984, 1988), KréPovié, Subikovi (1989), Kraus

(1971), Byford (1967)a Byford, Hull (1967). Krdfovid

(1988)a Kraus (1971) zistili, Ze zvySovanie obsahu draslika v rastlindch
inhibuje prijem okrem inych iénov tieZ katiénov vdpnika a hor&ika, ktoré
podmieiiuji pevnost bunkovych bldn, a tym odolnost proti $kodlivym &ini-
tefom. Tito skuto&nost priamo potvrdzuji tieZ dosiahnuté v§sledky o pozi-
tivnom vplyve stiipajlicej p6dnej zdsoby draslika a klesajtcej p6dnej zdsoby
hor¢ika a pH na vyskyt plesne repy (tab. III). MoZno privom predpokladaft,
Ze sa pri klesajicej hodnote pH zniZuje obsah vépnika v rastlindch, o je v
silade s vysledkami, ktoré uverejnil Kra us (1971), ktor§ pozoroval pri
stiipajicom obsahu draslika klesajtci obsah vipnika v Saldte a jeho zvy3ujtce
napadnutie hubou Botrytis cinerea Pers.

Farga3ovd a Bojiansky (1992a, b) uvddzaji, Ze intenzita
vyskytu plesne repy je dosledkom komplexu faktorov. Medzi nimi mé déleZitd
Glohu minerélna v§Ziva. Pravdepodobne ide o vieobecnejsie platnt zivislost
medzi stavom minerédlnej vyZivy kultirnej rastliny ako hostitefa patogénov a ich
patogenézu. Tejto problematike sa doteraz vo vyskume venuje neadekvitna
pozornost. Nezodpovedd hospoddrskemu vyznamu, ktory predstavuje harmo-
nickd vyZiva pri realizcii odolnostného potenciélu rastlin v tizkej vidzbe na
nenaruené Zivotné prostredie.

ZAVER

Ziskali sa preukazné vysledky o zvySovani intenzity napadnutia cukrovej
repy plesiiou repy v polickovom pokuse a na réznych poPnych lokalitich
v zdvislosti od stpajicich zdsob draslika a fosforu v pdde a klesajtice;j
zésoby hor¢ika a pH. Neharmonickd minerdlna v§Ziva sa javi ako vePmi
vyznamnym faktorom 3irenia choroby na cukrovej repe. Optimalizécia
pédnych zésob draslika a fosforu vo viizbe na neutrélne aZ slabo zdsadité pH
vytvéraji ekologické a ekonomické podmienky pre racionalizdciu ochrany
cukrovej repy proti plesni repy.

295



Ochr. Rostl., 28, 1992 (3) : 291-298
Literatara

BOJNANSKY, V.: Biologizécia boja proti virusovym chorob4m cukrovej repy. Veda a Prax (Ust.
exp. Fytopatol. a Ent. SAV, Ivanka pri Dunaji), 1, 1990, &.1, 27 s.

BYFORD, W. J.: The effect of some cultivation factors on the incidence of downy mildew in sugar-
-beet root crops. Plant Path., 16, 1967, s. 160 - 161.

BYFORD, W.J. - HULL, R.: Some observation on the economic importance of sugar-beet downy
mildew in England. Ann. appl. Biol., 60, 1967, s. 281 - 296.

FARGASOVA, A. - BOJINANSKY, V.: Vyskyt plesne repy (Peronospora farinosa £. sp. beate) na
Slovensku, Ochr. Rostl., 28, 19924, &. 3, s. 215-225.

FARGASOVA, A. - BOJNANSKY, V.: Technick4 repa ako zdroj nékazy plesne repy (Peronospora
faninosa . sp. beate) pre priame vysevy semenacky cukrovej repy. Ochr. Rostl., 28, 1992b, &.4, s. 283-290.
KRAL'OVIC, J.: Uloha miner4ineho hnojenia pri Grodotvornom procese rastlin a Zivotné prostredie.
Vést. CSAZ, 31, 1984, 5. 586 - 588.

KRALOVIC, J.: Influence of potassium on the resistance of plants to pathogens, on the technological
quality and health of products. Works Inst. exp. Phytopath. and Ent. Slov. Acad. Sci. (Ivanka pri
Dunaji), 3, 1988, &.2, s. 495 - 507.

KRALOVIC, J. - SUBIKOVA, V.: Infekcia fazule virusom nekrézy tabaku a cukrovej repy virusom
Zltacky repovej v z4vislosti od v§Zivy draslikom. Pofnohospodirstvo, 35, 1989,s. 402 - 408.
KRAUS, A.: Einfluss der Emahrung des Salats mit Massennahrstoffen auf den Befall mit Botrytis
cinerea Pers. Z. Pfl.-Nachr. Bodenkd., 128, 1971, s. 12 - 23.

Dodlo diia 1.8. 1991
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Ivanka pri Dunajiy Department of Environmental Sciences
of the Slovak Technical University, Bratislava, Czechoslovakia)

The influence of mineral nutrition on the incidence
of beet downy mildew (Peronospora farinosa f. sp. betae)
in the direct sown sugar-beet seed crops

The authors in relation with the previous worksFargaSovéd, Bojfiansky
(1992a,b) complete analysis of the ecological factors about the influence of potassium,
phosphorus, magnesium, nitrogen and pH value. Their conculusions are based partly on
the field manuring experiment with potasium salt, nitrate of lime and superphosphate
performed in the years 1988 - 1989, and partly on the utilization of soil analyses carried
out on the Seed State Farms cultivated sugar-beet seed by direct sown method in the
years 1987 to 1990. In'the first case the results demonstrate that the abundant nonrishment
of seed stands are more infested with beet downy mildew than the needlyer feeted stands.
Higher incidence was observed by mutual interaction of single mineral nutrients. The
results are given in the Tables I and II. In the latter case, the results were obtained from

296



Ochr. Rostl., 28, 1992 (3) : 291-298

50 localities of sugar-beet seed stands. The results of downy mildew incidence and the
results of soil analyses the content of potassium, phosphorus, magnesium and pH of soil
are given in the Table III. This table shows that with higher content of potassium and
phosphorus the correlation coefficients are positively significant (+0,96 and +0,94). The
correlation coefficient by magnesium is not significant. With higher pH value the
correlation coefficient is negatively significant (-0,81). From this and preceding works
of authors follows, that beet downy mildew in the direct sown seed stands is the result
of several ecological factors, from which the nutrishment of stand is one of them. The
discussion take mentions that the higt content of potassiumin interaction with phosphorus
and nitrogen depreciate the intake of calcium and magnesium, their deposition on the
cell membranes by which increase their permeability for pathogen, and so resistance
potential of host plant is diminishing.

Peronospora farinosa; beet seed crops; influence of the nutrishment

ZIVOTNI JUBILEA

K 60. narozenindm profesora Josefa Zviry, CSc.

31. bfezna 1992 oslavil narozeniny dé€kan zemé&d&lské fakulty Jihogeské university
prof.ing.Josef Z v 4 r a , CSc. Narodil se v Bykovicich na BeneSovsku, své ml4d{ proZil
ve venkovském prostfedi a maturoval v roce 1951 na redlném gymnésiu v BeneSové
u Prahy. V roce 1955 po ukondeni studia fytotechnického oboru ve specializaci ochrana
rostlin na agronomické fakult& Vysoké Skoly zem&d&lské v Praze, nastoupil do Slechti-
telského a semenéiského podniku v Tébofe, na Slechtitelskou stanici Slapy u Tébora.
Zde pracoval v letech 1955 aZ 1960 jako 3lechtitelsky asistent se zaméfenim na zemé-
délskou fytopatologii, v&etné rezistentnfho Slechténi vii&i patogenlim fepky ozimé,
jetelovin a Zita ozimého.

V roce 1960 se stal odbornym asistentem kaled%biolo ie na nové zaloZené provozné
ekonomické fakult® v Ceskych Budg&jovicich VSZ v Praze, kde byl také povéfen
pfipravou, materidlnim vybavenim a persondlnim obsazenim pfipravované katedry
rostlinné vyroby a ochrany rostlin. V. roce 1964 byla samostatnd katedra ziizena
aing.Zvéra byl povéfen jejim vedenim. Kandiditskou disertaéni préci na téma
»Studium moZnosti ochrany jetele luéniho pfed rakovinou (Sclerotinia trifoliorum
Erikss.)“ obh4jil v tém¥e roce. V roce 1969 se habilitoval na agronomické fakults VSZ
v Praze, kde pfednesl habilitatni pfednd3ku na téma: , Pf{spévek k poznéni houbovych
chorob jetele &erveného (luéniho) - Trifolium pratense L. v JiZznich Cechdch“. Krétce na
to byl jmenovén a ustanoven docentem. O rok pozdéji byl viak zbaven vedeni katedry
rostlinné vyroby a ochrany rostlin a rovnéZ mu bylo brdné€no v &lenstvi v komisi ochrany
rostlin i pfi vychové aspirantl. Pfes tato rliznd omezeni se kolega Zvéra se zaméfil na
organizovéni postgraduélniho studia v oboru ,, Integrovana ochrana rostlin“ a ,, Ochrana
zemé&délskych kultur“, a od roku 1974 prob&hlo sedm kursd, u nichZ byl gestorem.
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Utastnici t&chto kurst se podileji na realizaci usméméné a integrované ochrany v CR,
a to na drovni velkych zemé&délskych podnikd, organizaci sluZeb, stitni spravy i fyto-
karantenni inspekce. Profesor Zv dra je Casto zvdn na pfedniSky pro odbornou
verejnost hlavné z oblasti ochrany ovocnych dievin, zeleniny jak polni, tak i péstované
vesklenicich av jihozdpadnim regionu Cech je vyhledavanym odbornikem na diagnosti-
ku chorob plodin pro potieby rostlinolékafstvi.

Profesor Z v 4 r a patfi k na$im vyznamnym a uzndvanym pracovnikiim ve védnim
oboru Ochrana rostlin, a to nejen na védeckém useku, ale i jako vynikajici pedagog, vZdy
s ryzimi piistupy jak v odborn¢ sic¢fe, tak i z hlediska mordlniho. V dennim studiu
pfedndsi cely rozsah pfedmétu ,Ochrana rostlin - zemédé€lskd fytopatologie* a ve
specializovaném studiu Integrovand ochrana rostlin pfedméty ,, Obecna fytopatologie®
a ,,Choroby polnich a zahradnich plodin~. Od roku 1978 pracuje jako ¢len komise pro
obhajoby kandidétskych disertacnich praci ve vé€dnim oboru 41-03-9 zemédélska
a lesnicka fytopatologie a ochrana rostlin. Je ndroénym oponentem fady kandidétskych
disertadnich praci a habilita¢nich docentskych spisli a v poslednich dvou letech, po
jmenovéni vysoko3kolskym profesorem pro obor ochrana rostlin, také doktorskych
disertagnich praci. V soucasné dobé jc také ¢lenem komise pro obhajoby doktorskych
disertacnich praci ve védnim oboru 41-03-9 zemédeélska a lesnicka fytopatologie a ochra-
na rostlin.

Po roce 1990 se opét dostdva do Cela katedry rostlinné vyroby a ochrany rostlin. Krétce
na to probihalo profesorské fizeni a v témZe roce byl jmenovdn vysokoSkolskym
profesorem pro obor ochrana rostlin agronomické fakulty v Ceskych Bud&jovicich VSZ
v Praze. Po volbach se dostdva do funkce dckana agronomické fakulty a po ustanoveni
Jiholeské University je dale v této funkci sendtem potvrzen.

Védeckd a publikaéni ¢innost jmenovaného zaujimé pomérné Siroky okruh zajmu,
zasahujicich do riiznych oblasti zemédélské fytopatologie a ochrany rostlin. Publikoval
vice neZ dvé desitky plivodnich védeckych praci, pfednesl vice neZ tfi desitky referati
na védeckych kongresech, konferencich a sympoziich s publikovanymi zivéry ve
sbornicich. Kromé toho pfednesl fadu pfednasek ,, guest lecture“ z oblas . svého vyzkumu
a pedagogické Cinnosti v Bélehradé, Plovdivu, Krakové, Moskvé, Aas (Norsku),
v Helsinkach a Jokoinen ve Finsku, kde obdrZel i bronzovou medaili rektora Agricultural
University of Helsinky za usp&ny rozvoj fytopatologie. Jako vedouci vyzkumného
kolektivu piedloZil desitku zdvérednych vyzkumnych praci zdkladniho vyzkumu
a védeckotechnického rozvoje.

Publikaéni a vefejné osvétovd i odbornd ¢innost byla zaméfena na ulebnice:
Ochrana rostlin a Zemédélskd fytopatologie, (¢len autorského kolektivu), déle na
fadu skript a na odborné ¢ldnky v plodinovych &asopisech, v odbornych zemé-
délskych Casopisech a v osvétovych publikacich Védecko-technické spolecnosti.

Prof. Z v 4 r a se vyrazné podilel na vybudovani nového pracovisté pro obor ochrany
rostlin, které jiZ vychovalo mnoho desitek novych odbornikli pro ochranu rostlin
a v soucasné dob€ také postgradudlniho doktorandského studia pro obor ochrany rostlin.

Svého jubilease prof.Z v 4 r a doZivd vdobrémzdravi a v plném pracovnim nasazeni.
Ptejme mu do dalSich let pevné zdravi, Zivotni pohodu a je$té mnoho pracovnich ispéchi.

Prof. ing. VladimirTa borsky ,CSc.
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CHEMICKE SLOZENI KOKOTICE POVAZKY - CUSCUTA
EPITHYMUM subsp. TRIFOLI] (BABINGT. et GIBSON) BERGER
A STUDIE VZTAHU MEZI HOSTITELEM
MEDICAGO SATIVA L.A PARAZITEM

Miloslav FROLISEK, Frantisek NOVOTNY

Vyzkumny dstav picnindrsky, 664 41 Troubsko u Brna

Ve vzorcich tolice seté (vojtésce) nenapadenych a napadenych kokotici
poviazkou byl v hostiteli a parazitu zji¥fovan obsah N-14tek, bilkovin a vdzanych
a volnych aminokyselin (AK). Kvéty kokotice mély vy3si obsah vdzanych AK
nez lodyzky. Samotné lodyZky kokotice rostlin kvetoucich a nekvetoucich se
nelisily obsahem vdzanych aminokyselin. Obsah N-ldtek a bilkovin byl u koko-
tice niZsi nez u vojtésky. U vazanych AK nebyl u hostitele a parazita zjiStén
prikazny rozdil v obsahu aminokyselin. lysinu, kyseliny glutamové, leucinu,
metioninu a tyrosinu. V obsahu volnych AK nebylo u vétsiny AK priikaznych
rozdili. Velmi vyznamny byl zvySeny obsah argininu a kyseliny glutamové
u kokotice. Tyto dvé AK nepochybné hraji velmi dileZitou roli v celkovém
metabolismu litek u parazita..

Medicago sativa L.; rostlinny parazit; Cuscuta sp.: chemické sloZeni; N-latky;
bilkoviny; aminokyseliny

Holoparazitické rody Cuscuta a Gramica z celedi Cuscutaceae zahrnuji
fadu druhii nepadajicich znaény okruh hostitelii. Velky hospodéaisky vyznam
maji zejména ty druhy, které napadaji zemé&délské plodiny. Vice druhi
téchto parazitl napada tolici setou (béZny ndzev vojtéska setd) - Medicago
sativa L. a z té&ch se v CSFR uplatiiuji v podstaté C. epithymum subsp. trifolii
(Babingt. et Gibson) Berger in Hegi a v mensi mife G. campestris (Yuncker)
Hadal et Chrtek. Hubeni uvednych parazitickych karantennich druhii -
plevelii je velmi obtiZné a pfinasi jen ¢aste¢né Gspéchy. Pfi vyzkumu hubeni
kokotice si stile vice uvédomujeme naléhavost vyzkumu vztahli mezi hosti-
telem a parazitem v oblasti biochemie, chemického sloZeni, fyziologie,
biologie apod. Tyto poznatky by mohly napomoci pfi uplatnéni d&innéjSich
forem boje s parazity tohoto typu. Zamérem naSich praci je piedloZit srovna-
vaci studie obsahu hiavnich stavebnich latek i nékterych sekunddrnich
sloZek hostitele a parazita. PfedloZend price je zaméfena na obsahy dusi-
katych latek, bilkovin a celkovych a volnych aminokyselin.
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L. Udaje o analyzovangch vzorcich - Data on analyzed samples
sl Doba a_druh| V
m,;zy1 a.;lyz;’ :‘:,:’sk Struéné charakteristika materidlu Brief charakteristic
1976 1. odlisténé lodyhy vojtéky defoliated stems of lucerne
1.-3. TAK 2. kokotice s ojedin&lymi kvéty of dodder with rare flowers
3. kokotice bohat& kvetouci dodder rich in flowers
4 lodyZky kokotice z milo kvetoucich rostlin, | stems of dodder from slight flowering plants,
pomér hmotnosti lodyZek a kvéti 1 : 0,34 ratio of weight of stems of dodder to flowers
1:034 :
S. kvéty ze 4. vzorku flowers from the 4th sample
4.-8. ;1718( 6. lodyzky kokotice z rostlin stfedn& stems of dodder of dodder from plants
kvetoucich, pomér lodyZek a kvéni 1 : 29,13 | medium-flowering, ratio of stems of dodder
to flowers 1 :29.13
7. kvéty z 6. vzorku flowers from the 6th sample
8. kvéty z rostlin bohat& kvetoucich, pomér flowers from plants rich in flowers, ratio of
lodyZek a kvétd 1 : 62,65 stems of dodder to flowers 1 : 62.65
9. lodyhy vojté3ky nenapadené, ve stadiu stems of dodder of uninfested lucerne at the
1979 zad4tku kvétu stage of onset of anthesis
9..13. bNiill‘itk_y‘ 5 10. | lodyhy z vojt&&ky z okraje ohniska stems of dodder of lucerne from the edge of spot
ZAlzvmy 11. lodyhy vojtésky z centra ohniska stems of lucerne from the centre of spot
12. kokotice bohaté kvetouci dodder with many flowers
13. | kokotice s ojedinélymi kvitky dodder with rare florets
i 1989 14. lodyzky kokotice fertilni bez kvétd stems of dodder offertile dodder without flowers
14.-16. | sk 15. | kvéty z14.vzorku flowers of the 14th sample
16. lodyZky kokotice steriln{ stems of dodder of infertile dodder

TT€-662 (V) T66T ‘8Z “11503 IY00



1989 17. vojtéska nenapadend uninfested lucerne
17.-19.| Ak 18, | vojt¥8ka nenapaden kokotici lucerne infested with dodder
19. kokotice dodder
1990 20.-21. | vojtéska nenapadens uninfested lucerne
20. .28, | N-1atky 22.-25. | vojt&3ka nenapaden4 kokotici (bez kokotice) | lucerne infestad with dodder (without dodder)
| vy stems of dodder of dodder (from samples
ZAK 26.-28. | lodyZky kokotice (ze vzorki 22-25) 22 to 25)
1990 slejn66 29.-30. | vojt&zka nenapaden4 kokotici lucerne uninfested with dodder
29..37. ml*" 31.-34. | vojt&Zka napadend kokotici (bez kokotice) lucerne infested with dodder (without dodder)
volné’ AK | 35.-37. | kokotice (ze vzorki 31-34) dodder (from samples 31 to 34)
1990 ZAK | 38.41. | vojt&ska napadend infested lucerne
.38.-45. | N-litky - g - -
bilkoviny 42.45. | kokotice sterilni i s poupaty ze vzorkil 42-45 | sterile dodder with buds from samples 42 to 45
46.49. | Y° jté3ka napadend (stejny materidl lucerne infested (identical material as in
46.- 43 1990 “ 77" | jako vzorky 38-41) samples 38 to 41)
© 77| volné AK 750,53, [ kokotice (stejny materiél jako vzorky 42.45.) | dodder (identical materials as in samples 42 to
45)

Lanalyses; Zime and kind of analysis; 3number of sample; ‘crude protein; spro!e'n; Sthe same samples as; Tfree AK
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MATERIAL a METODY

Z porostii vojtésky napadenych kokotici povdzkou - C. epithymum subsp.
trifolii byly odebirdny lodyhy vojtéSky zdravé nenapadené kokotici a lodyhy
vojtésky napadené kokotici. Po pfeneseni do laboratofe v PE saccich byly
vzorky roztfidény, kokotice oddélena od hostitele a vzorky byly suSeny pfi
60 °C. Dusikaté latky (N-liatky) byly stanoveny destilaéni metodou podle
Kjeldahla na pfistroji Kjeltec Auto.

Obsah bilkovin byl stanoven sraZeci metodou taninem jako tzv. ,, &isté bilko-
viny“ (Davidek, 1981). Po vysuSeni a mineralizaci byl stanoven obsah
bilkovinneho dusiku na témZe pfistroji.

Obsah veSkerych aminokyselin byl stanoven po kysel€ hydrolyze 6N rozto-
kem HCI v zatavenych ampulich pfi teploté 105 °C po dobu 24 hodin na
automatickém analyzitoru aminokyselin AAA-339 (vyrobce Mikrotechna
Modrany - Praha). Obsah volnych aminokyselin byl stanoven v etanolovém
extraktu po pfedchozim vysrdZeni bilkovin 5% taninem a po zahu$téni roztoku
na uvedeném analyzitoru. Z aminokyselin byly stanoveny tyto aminokyseliny
(AK): zdsadité aminokyseliny - arginin (Arg), histidin (His), lysin (Lys); kyselé
aminokyseliny - Kkyselina asparagovd (Asp), kyselina glutamovd (Glu)
a neutralni aminokyseliny - alanin (Ala), fenylalanin (Phe), glycin (Gly), isoleu-
cin (Ile), leucin (Leu), metionin (Met), prolin (Pro), serin (Ser), treonin (Thr),
tyrosin (Tyr) a valin (Val). Vysledky analyz obsahu aminokyselin jsou uvadény
v mikromolech na gram sudiny a uvddéné hodnoty obsahu stanovenych latek
predstavuji aritmeticky priimér paralelnich opakovanych stanoveni. Pritkkaznost
rozdilil byla zjisfovdna pomoci parového a neparového testu. Zikladni udaje
o analyzovanych vzorcich jsou uvedeny v tab. L.

VYSLEDKY

Z jednotlivych skupinovych analyz vzorku materidlu kokotice,
vojtésky napadené a nenapadené, odebranych ze stejneho porostu a zpra-
covanych stejnym zpusobem, vyplynuly nasledujici poznatky: Obsah
N-latek i bilkovin je ve vojtéSce i kokotici rozdilny v zdvislosti na obdéru
vzorkili. Obsah bilkovin byl zhruba o 5 aZ 10% niZ8i neZ obsah N-latek.
Ve stejnych odbérech byl u srovndvanych materidli zjiStén markantné;jsi
rozdil v obsahu bilkovin (tab. II), ktery byl obdobny rozdilim v obsahu
aminokyselin.
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II. Obsah susiny, N-l4tek a bilkovin ve vzorcich nenapadené a napadené vojtésky a kokoticc The
content of dry matter, crude protein and protein in the samples of infected and uninfected lucerne
and dodder

Cislo vzorku! Obsah susiny? [%] S:zi}gll:l;lsaigt] ?lgs::;ilﬂlso[\%']l

9 19,37 20,49 18,71
10 21,50 21,17 17,52
11 35,19 21,16 15,85
12 16,85 14,68 11,27
13 13,16 15,19 9,98
20 34,38 21,92 17,30
21 33,28 22,38 17,36
22 35,23 21,30 16,78
23 33,88 21,61 16,59
24 35,20 19,01 14,45
25 37,05 19,89 15,35
26 25,52 15,56 8,89
27 27,29 11,93 8,55
38 17,61 30,80 22,05
39 18,42 34,66 24,97
40 20,70 29,46 20,28
41 21,80 29,01 19,37
42 11,73 25,99 14,88
43 18,95 30,84 15,01
44 13,18 28,00 15,01
45 20,16 27,97 14,67

'number of sample; 2dry matter content; >crude protein content for dry matter; 4protein content for
dry matter

V dalSich tabulkdch jsou uvedeny obsahy veSkerych (vizanjych) aminokyselin
nebo volnych aminokyselin. V tab. III nejsou u vzorki 1 aZ 3 patrné vyznamné
rozdily v obsahu veSkerych aminokyselin mezi odlist¢nymi lodyhami vojtésky
a kokotici s ojedin€lymi kvéty. Naopak lodyZky kokotice s velkym poctem
kvéth mély vysSi obsah sumy veSkerych aminokyselin neZ odlisténé lodyhy
vojtéSky a lodyZky s ojedinélymi kvéty. Pozoruhodné bylo podstatné zv§Seni
obsahu Arg u vzorku 3 a sniZeni obsahu Pro u téhoZ vzorku ve srovnéni se
vzorky 1 a 2. Vysledky analyz vzorki 4 aZ 8 naznacily, Ze u kokotice s malym
poctem kvétii byl v samotnych lodyZkéch vy$si obsah veskerych AK na susinu
nezv kvétech stejnych rostlin. U bohaté kvetouci kokotice byl naopak v kvétech
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III. Obsahy vézanych aminokyselin v kokotici a ve vojtéSce napadené a nenapadené [mol na 1 g suiny] - Content of bound amino acids

in dodder and lucerne infested and unifested [mol per 1 g of dry matter]

AK . Cisla analyzovanych vzorkd"

1 2 3 4 5 6 7 8 9| 10{ 11] 12| 13| 14] 15| 16|/ 17| 18| 19
Arg 17| 26| 36| 52| 48| 36| 44| 37| 39| 34| 38| 40| 34| 52| 62| So| 40 41| 33
His 13 9| 10( 20| 18] 14| 20| 14| 15| 13| 14 9 71 33| 38| 32| 37| 36| 26
Lys 33| 22| 23| 35| 32 29| 39| 33| 53| 47| 50( 26| 25| 61| 74| 53| 53| 58] 28
Asp 70| 58| 73| 53| 51| 48| 57| 54| 134| 119| 114| 47| 46| 117| 150| 118] 113| 125| 80
Glu s6| s8| 67| ss| sa| 44| ss| ss| 101| 97| 101| 49| 48| 125| 162| 119| 93| 102 74
Ala 47| 51| 59| 47| 45| 40| 44| 51| 99| 92| 94| 44| 37| 111| 143| 100| 86| 95| S7
Phe 22| 21| 27| 22| 20| 20( 21| 17| 33| 28| 31| 20| 16| 76| 100f 70| 46| 45| 40
Gly 57| 53| 61| 47| 42| 44| 45| 50| 93| 85| 93| 40 35| 92| 123| 81| 80 90| 63
Ile 21| 23| 27| 24| 21| 20| 23| 24| 28| 28 30| 13| 13| 52| 68| 44| 45| 50| 35
Leu 50| 50| 69| 46| 42| 38| 42| 42| 46| 72| 62| 70| 29| 37| 95| 123| 89| 75| 79
Met 71 10| 10 8 8 7 8| 11 7 8| 10| 12 9 8| 13 6 9 10 7
Pro 44| 42| 29| 27| 27| 25| 31| 27| 69| 72| 73| 40| 27| 80| 106| 131| 73| 75| 44
Ser 47| 41| 54| 36| 35| 33| 36| 37| 64| 61| 66| 33| 29| 58| 73| 58| 52| 58| 43
Thr 21| 30| 33| 28| 26| 26| 28| 29| 53| 52| 56| 24| 22| 57| 74| 54| 49| 55| 36
Tyr 14| 16| 21| 16| 15| 15| 17| 21| 24| 21| 24| 22| 13| 31| 38| 30| 35| 34| 38
Val 40| 35| 43| 35| 30| 29| 35| 33| 54| 51| 52| 31| 26| 81| 103| 65| 61| 69| 47
ZAK | 559| 545| 642| 551| 514| 468| 545| 539| 938| 870| 916 479| 424|1129|1450(1100| 947(1022| 706

lnumbers of analyzed samples

11€-66Z :(¥) 2661 ‘8T “1904 320
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IV. Obsahy vézanych aminokyselin (vzorky 20-28) a volnych aminokyselin (vzorky 29-37) v nenapadené a napadené vojt&3ce a v kokotici
[mol na 1 g susiny] - Contents of bound amino acids (samples 20-28) and free amino acids (samples 29-37) in uninfested and infested luceme
and dodder [mol per 1 g of dry matter]

AK Cisla analyzovanych vzorkl’

20( 21| 22| 23] 24| 25| 26| 27| 28] 29] 30 | 31 32| 33] 34| 35 | 36 | 37
Arg 51 59| 56| 60| 51 52| 64| 47| 52 31 3 3 3 3 2| 17 8 10
His 43| 45| 47| 46| 43| 45| 36| 31| 33 4| 4 4 4 2 3| 3 2 2
Lys 66| 67| 67| 67| 61 63| 43| 41| 45 31 3 3 3 3 3] 3 3 3
Asp 131| 146| 133| 140( 109 126/ 70| 61| 60 6] 6 5 5 4 5| 3 3 2
Glu 110( 110 111| 110 98| 103| 74| 59| 67 21 2 2 1 2 1] 6 3 4
Ala 110| 119| 116| 120 103| 107| 66| 62| 64| 22| 20 | 18 18| 14| 14| 9 7 8
Phe 80| 80| 81 72| 78| 76| 50| 43| 47 4 3 4 3 2 2| § 2 2
Gly 116 112) 111| 111 97| 100 61 571 57 3| 2 2 2 2 2| 3 2 2
Ile 58 60| 60| 61| 55| 56| 36| 33 33 31 3 3 3 3 3] 3 2 2
I-{e“ 91 93 96| 95| 86| 89| 57| S50 SO 4| 3 3 2 5 21 § 2 2
Met 7 7 7 8 8 8 6 5 5 1| 0,1 0,6 1 1 i} 0,7 03| 03
Pro 175| 118| 156| 131| 163| 172 87 86| 87| 53| 38 | 39 36| 38| 46/ 34 | 23 | 20
Ser 45 50| 47| 48| 45| 49| 36| 32| 31 9] 11 8 9 6 91 5 4 4
Thr 56| 58 56| 56/ 50| 53| 32| 29| 29 4 4 3 3 3 3] 3 2 2
Tyr 42 42| 41 42| 41| 42| 35| 35| 37 11| 11 11 8] 11 9] § 2 2
Val 83 84 80| 84| 75| 77| 50| 45| 45 5| 4 4 4 3 4| 5 2 2
FAK | 1264 1250 1265| 1251| 1163| 1218 803| 716| 742| 137|117,1|112,6| 105| 102| 109(109,7| 67,3| 67,3

numbers of analyzed samples

TTE-66 “(¥) T661 ‘8Z “11803 “JP2Q
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V. Obsah vézanych aminokyselin (vzorky 38 aZ 45) a volnych aminokyselin (vzorky 46 aZ 53) v napadené vojtéice a v kokotici [mol
na 1 g suiny] - Contents of bound amino acids (samples 38 to 45) and free amino acids (samples 46 to 53) in infested lucerne and in
dodder [mol per 1 g of dry matter]

1
AK Cisla analyzovanych vzorkil™

38 39 40
Arg 90 78 87 81 | 112 | 157 | 129 | 118 6 8 7
His 107 62 66 63 19 43 35 36 5 6
Lys 66 | 114 | 107 | 103 80 89 77 69 6 7 6
Asp 219 | 217 | 215 | 225 | 151 | 192 | 130 | 129 13 16 16
Glu 150 | 162 | 141 | 142 | 120 | 141 | 113 | 117 3 4 3
Ala 151 | 184 | 160 | 156 | 100 | 113 88 85 23 45 39
Phe 113 | 125 | 110 | 120 68 74 72 69 21 25 21
Gly 154 | 169 | 145 | 143 | 111 | 119 | 103 99 3 5 5
64
98

41 42 43 4 45 46 47 48 49 50 51 52 53
34 59 55 49
12 7 6 04

wn

16 19 10 11
14 19 13 17
14 20 11 10
14 11 11

Ile 93 | 105 93 95 7 77 66 6 9 8

ggr—-comﬁﬁdzu:a\o‘q
<

Leu 144 | 154 | 141 | 134 | 110 | 128 | 100 7 9 9 14 16 11 11
Met 19 20 19 19 20 19 22 20 3 2 3 2 3 3 3
Pro 147 | 223 | 121 | 139 83 88 | 119 80 12 27 23 15 18 27 20
Ser 55 58 61 66 44 48 40 42 25 26 30 15 26 14 14
Thr 75 79 74 78 53 59 47 47 6 8 8 10 10 13 6 7
Tyr )\ 76 70 70 65 68 67 62 7 8 7 6 8 9 7 8
Val 110 | 127 | 114 | 118 82 89 76 70 7 12 12 15 7 10 8 8

11€-66Z :(¥) 2661 ‘8Z “I1s0s “1qoQ

TAK 1764 |1953 [1724 (1752 (1289 |1504 |1286 (1205 | 153 | 217 | 202 | 224 | 189 | 256 | 201 | 194

!pumbers of analyzed samples
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obsah vétSiny veSkerych AK vy33i neZ u jejich lodyZek. Srovnéni celkov§ch
Z AK u vojtésky vné a uvnitf ohniska ukézalo, Ze nejvyssi Z AK byla u nena-
padené vojt&ky (vzorek 9) - 938, klesla na okraji ohniska (vzorek 10) na 870
ave stfedu ohniska (vzorek 11) se mirné zvy$ila na 916. Suma obsahu veskerych
AK u vojtésky a u kokotice ukdzala, Ze u kokotice je obsah v nékterych
pfipadech sniZen i pod 50 % (vzorky 12 a 13). Jedind aminokyselina - arginin
zlistdval v kokotici zhruba na stejné Grovni jako v napadené vojt&3ce.
V. analyzich 14. aZ 16. se znovu potvrdilo, Ze neni v podstaté rozdilu v obsahu
veskerych AK u sterilnich a fertilnich lodyZek kokotice. Suma veSkerych AK
byla opétovné v kvétech vyssi- 1450 (vzorek 15) nezv lodyZkéch - 1129 (vzorek
14). U vzorkil 17. aZ 19., u kter§ch se srovnéval obsah veSker§ch AK nena-
padené vojtésky, vojtésky napadené kokotici a u kokotice byly jen malé rozdily
v obsahu u vojtéSek. Vyznamné ale bylo sniZeni jejich obsahu u kokotice.
Obdobné vysledky jsou i v tab. IV, ve které jsou navic zachyceny i Gdaje
o obsahu volnych aminokyselin, a to zase ve vojtéSce nenapadené (vzorky 20
a 21), napadené kokotici (22 aZ 25) a v kokotici samotné (26 aZ 28). Mezi
nenapadenou a napadenou vojtéskou nebyly plirkazné rozdily v obsahu veske-
rych AK. Celkovd Z AK byla u kokotice sniZena na 61,56 % proti vojtéSce,
pfi¢emZ obsah Arg zlistdval na Grovni vojtésky.

Pfi celkovém hodnoceni srovnatelnych Gdaji v tab. IV a V, tykajicich se
obsahu jednotlivych vdzan§ch a volngch AK ve vojtéSce (osm piipadil) a koko-
tice (sedm pfipadil) nepdrovym testem se projevily ndsledujici statistické rozdi-
ly mezi hostitelem a parazitem. V piipad¢ veskerfch AK nebyly u Arg, Lys,
Glu, Leu, Met a Tyr zjiStény statisticky priikkazné rozdily v jejich obsahu u obou
skupin. K priilkaznému sniZeni obsahu u kokotice proti vojtéSce doslo u His
(x =59,88, y = 33,29, t = 3,33), Asp (x = 173,00, y = 113,29, r = 2,29), Gly
(x =128,75,y=86,71,t=2,98),Ile (x= 77,25,y = 54,29, t = 2,19). Vysoce priikazné
snizeni obsahu u kokotice bylo zaznamenéno u aminokyselin Ala (X = 137,13,
y=82,57, 1 =4,27), Phe (X = 96,88,y = 60,43, t = 3.93), Pro (x = 156,50, y = 90,00, # =
5,44), Ser (x = 53,63, y = 39,00, 7 = 4,03), Thr (x = 65,13,y = 42,29, ¢ = 3,58) a Val
(x = 98,13, y = 65,29, t = 3,18). V obsahu volnych Ak nebylo u vétSiny AK
priikazn§ch rozdilii mezi vojtéskou a kokotici. Prilkazné vy3§i obsah pro kokotici
vykézaly aminokyseliny (Arg) (x = 4,88,y = 33,14, 1=3,43)a Glu (x=2,50,y = 10,86,
t = 3,37). U jediné AK - ala byl obsah ve vojt&Sce prikazné vys§i (x = 26,00,
y=11,29,¢=3,13).

DISKUSE

Riizné druhy kokotic jako holoparaziti jsou pln& zvisli na svych hostitelich.
Po proniknuti haustorii parazita do hostitele dochézi k pfesunu Zivin do parazita,
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a tim k zaji!l’ovdnijcho ¥ivotnich funkci. Udajli o chemickém sloZeni a o vztazich
mezi hostiteli a parazity neni mnoho a tgkaji se riizngch hostiteli a rliizngch rodi
i druhil rodu Cuscuta a Grammica. Pokud jde o N -litky, Jelen &v (1956)
sledoval obsah celkového a bilkovinného dusiku u hostitele a C. ¢
Jerkinbajeva et al (1977) zkoumali frak&ni sloZeni dusikatych ltek
a obsah voln?ch AK u zdravé a napadené cukrovky kokotici C. campestris.
Ciferri aPoma (1963) vystavili kli¢ici C. epithymum a Glomky lodyZek
a hostitele Trifolium repens atmosféte obsahujici '“CO,. Radioaktivita byla zji§t¥na
u nékterych orgamckych kyselin a kyselych ammokyselm Salageanu
aFabian -Galin (1968)studovali ptfiem znatkovaného “CO, hostitelskou
rostlinou Rubus ideaus a sledovali mj. i obsah radioaktivnich ammokysclmv listech
a stoncich hostitele a u Cuscutasp. Bhattacharya (1976) prokizal velky
v§znam aminokyselin a cukrli pfi péstovéni vegetaénich vrcholki lodyZek C. refle-
xa na zdkladni anorganické plidé. Obsah nékter§ch volngch AK u napadenéhojetele
egyptského a parazita byly stfedem zdjmu A 1- Men o u fi (1978). O pfemisto-
véni AK lykovou &ésti svazku cevniho na misto uchyceni kokotice C. europea
pojednévajive své priciWolswink el etal. (1984). Cenné poznatky pfindsi
price autorll Poliyath a Mehadevan (1988), ktefi se zaméfili na zmény obsahu am
inokyselin v rliznych &4stech neidentifikovaného druhu kokotice z tropli béhem
jejiho riistu.

Vysledky naSich analyz prokézaly, Ze obsah veskerych AK v kokotici proti
odlisténym lodyhdm vojtéSky je zhruba na stejné Grovni, zatimco ve srovnédni
s celou nadzemni &4sti vojtéSky je podstatné niZ8i. D4 se usuzovat, Ze na
pfedpoklddaném osmotickém gradientu mezi hostitelem a parazitem se nepo-
dileji aminokyseliny, ale dfive nékteré minerdlni ldtky a ta'-é cukry. Parazit
ziskéiva dusik z hostitele v organické formé&, o ¢emZ svéd¢ila ..izkd hladina Mn
a Mo u Cuscuta reflexa (Bhattacharya, 1977). Jak vyplyvé z price
autori Greenham a Leonard (1965), byl u jmeli, v protikladu
k naSim poznatkiim, vy$8i obsah aminokyselin u parazita. Asi to souvisi s tim,
Ze jmeli je poloparazit s listovou zeleni, schopny samostatné fotosyntézy, a tim
dopliiuje ptijaté dusikaté a uhlikaté 1itky o produkty vlastni fotosyntézy.

Zvyseny obsah vesker§ch Ak v kvétech kokotice by mohl svédéit o sinku,
ktery zajiStuje zesileny pfitok stavebnich ldtek do kvéth a nepochybné i do
semen. Tento stav je bé€Zné€ zndmy u kvetoucich autotrofnich rostlin.

Velmi pozoruhodny se ukdzal vysoky obsah argininu v kokotici, ktery byl
pfinejmen$im na stejné Grovni, ale zpravidla byl priikazné vy38i v hostiteli.
Zvy3oval se jak obsah veskerého, tak zejména volného Arg zrhuba i na sedmi-
nésobek. To nasv&déuje, Ze tato AK hraje velmi diileZitou roli v metabolismu
parazita. O hromadéni Arg ve jmeli referoval Urech (1987), kter§ ho
povaZuje za zdsobni ldtku. Podle naSeho nézoru miize Arg slouZit jako zdsobni
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ldtka, miiZe byt pfeméfiovén na jiné AK nebo amidy a nevylu¢ujeme ani moZnou
ochrannou funkci. Zajimav4 je pricec autoriPaliath a Mahadevan

(1988), kteii v rimci v§zkumu tropického druhu Cuscuta zjistili vysoky obsah
bazickych AK. Jejich podil tvofil pfes 50 % celkového obsahu AK. Z t&chto AK
nejvy3si obsah vykazoval Arg. Autofi identifikovali v daném materiflu ve vysokém
obsahu neb¢Znou AK y -hydroxyargmm Obsah této AK byl jen o mélo niZsi neZ
u Arg. Podle nich se jedné asi o hlavnf formu transportni AK. U né€kter¢ch ndmi
analyzovanych vzorkl se objevil v sousedstvi Arg pik, kter§ se nepodafilo identi-
fikovat a nevylu€ujeme, Ze mohlo jit rovnéZ o v y-hydroxyarginin. Z hlediska
parazita urtitou roli lze pfipisovat i Glu, kterf mezi volnymi AK méla priikazné vy3si
zastoupeni. Jak Arg, tak Glu lze povaZovat za vychozi organické sloZky pfi
biosyntéze dalSich organick§ch sloudenin.

ZAVER

Skupinové srovnévaci analyzy provedené v priibéhu let byly zamé¥eny na
stanoveni N-l4tek, bilkovin (21 vzorkd) a volngch a veSker§ch (vdzanych)
AK (celkem 53 vzorkil). Pokud jde o bilkoviny a N-ldtky jejich obsah byl
v kokotici v priméru o 32,53 a 11,63 % niZii neZ ve vojtéSce. Bohaté
kvetouci kokotice méla vy33i obsah bilkovin neZ kokotice s ojedinélymi
kvéty. Obdobné poméry byly zjidt€ny i v obsahu veSker¢ch aminokyselin.
V kokotici byl obsah veSkerych AK niZ8i neZ v olistén§ych lodyhdch
vojtésky. Samotné lodyZky kokotice z kvetoucich a nekvetoucich rostlin se
neliSily obsahem ve3kerych AK. Kvéty kokotice se vyznafovaly vy$$im
obsahem veSkerych AK neZ lodyZky. Obsah voln§ych AK byl u vét§iny AK
statisticky prilkazn€ niZ8i u kokotice ve srovnéni s vojt&¥kou s v§jimkou Arg,
Lys, Glu, Leu, Met a Tyr. Jak u vesker¢ch AK tak i u volnych AK nedochézelo
u kokotice ke sniZeni obsahu (Arg) a Glu, jejichZ obsahy zilistidvaly na stejné
Grovni jako u vojtésky, nebo se statisticky priikazné zvySovaly. To sv&dé&i
o mimofddném vyznamu obou AK v metabolismu parazita v biochemické
pfeméné latek a jejich podilu na celkové stavbé rostliny.
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M. FroliSek (Fodder Crop Research Institute, Troubsko u Brna, Czechoslovakia)

Chemical composition of dodder - Cuscuta epithymum subsp. trifolii
(Babingt. et Gibson) Berger - and the study of
Medicago sativa L. plant - parasite relationship

The genera Cuscuta and Grammica comprise a large number of plant species attacking
a wide range of host plants. Predominantly species causing damage to agricultural crops
are of economic importance. Lucerne (Medicago sativa L.) serves very frequently as
a host for species of the genus Cuscuta. In Czechoslovakia, the most common species
are C. epithymum subsp. trifolii (Babingt. et Gibson) Berger and Grammica campestris
(Yunker) Hada& et Chrtek. As they are difficult to control, a hypothesis has been
formulated that through studies chiefly of chemical composition they might contribute
to more effective dodder control.

The objective of the study was to compare the contents of major constituents, see crude
protein, proteins, and amino acids in the individual parts of the parasitic plant and the
host plant either uninfested or infested. The pattern of analyses was given in Table I. The
contents of crude protein and proteins in lucerne and dodder varied with a sampling
strategy (Table II). More pronounced differences between lucerne and dodder were found
in protein contents. Dodder had lower contents of proteins than lucerne.

The results of analysis of the contents of bound and free amino acids were shown in Tables
II, IV and V. The results obtained fumished a basis for the following conclusions. There were
no differences in the total amount of bound amino acids between foliated stems of luceme
and dodder stems with sporadic flowers. The stems of dodder at the full-bloom stage had
significantly higher contents of total amino acids (samples 1 and 3). Samples 4 - 8 suggested
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that the stems of sporadically flowering plants had higher contents of total amino acids
than the flowers. In dodder plants at the full bloom stage, the flowers contained a higher
level of total amino acids than the stems. As for bound amino acids, there were no
differences between stems from non-flowering and intensively flowering dodder plants.
The flowers of dodder had higher contens of bound amino acids than the stems (samples
14 - 16). It was suggested and confirmed by several analyses that the total content of
bound amino acids in dodder was markedly lower than in infested lucerne, the decrease
being 30 to more than 50%. The content of arginine in dodder remained the same as in
lucerne. The differences between uninfested and infested lucerne plants were only
negligible and insignificant (samples 20 - 25).

The evaluation of corresponding data shown in Tables IV and V concerning the
contents of bound and free amino acids in lucerne (8) and dodder (7) using the unpaired
test revealed that there were no significant differences in the contents of bound amino
acids (arginine, lysine, glutamicacid, leucine, methionine, and tyrosine) between the host
and the parasitic plants. In dodder, a significant decrease in histidine, aspartic acid,
glycine, and isoleucine and a highly significant reduction in alanine, phenylalanine,
proline, serine, threonine, and valine were observed. There were no significant
differences in a majority of free amino acids between lucerne and dodder. In dodder,
significantly higher contents of arginine and glutamic acid were recorded, arginine
increased nearly sevenfold and glutamic acid more than fourfold. In lucerne, alanine was
the only amino acid characterized by a significantly higher content. Average values for
amino acid contents in lucerne and dodder and ¢ values characterized by significant
differences were given. As for bound and free amino acids there was no reduction in the
contents of arginine and glutamic acid in dodder. The levels of arginine and glutamic
acid were consistent with those of lucerne or significantly higher. The role of these amino
acids in the metabolism of the parasitic plant is considered to be of great importance.

Medicago sativa L.; plant material; Cuscuta sp.; chemical composition; crude protein;
proteins; amino acids
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ZIVOTNI JUBILEA

K Sedesitinim ing. Viadimira Rehé ka, CSc.

V Zivoté se jen vzdcné setkdvdme s osobnostmi, které svojf pilf, bez ohledu na obtiZe
a osobnf strasti, dovedou své Cinnosti napliiovat tak, aby sméfovaly nejen k zajiSt&n{
svéfenych odbornych povinnosti, ale souCasné pfispély k rozvoji v&dn{ discipliny. Pati{
k nim né3 jubilant, ktery se narodil 23.5.1932. Po skon&eni zdkladnfho vzdéldn{ pracoval
jako praktikant u Stdtnich lesd. V roce 1954 maturoval na &tyfleté zemé&délské Skole
v Roudnici_n. L. a nastoupil do Ustfedniho kontrolniho a zkulebnfho Gstavu zem&-
délského (UKZUZ). P¥i zam&stnén{ studoval Vysokou ¥kolu zemé&d&lskou v Praze se
specializaci na ochranu rostlin. V roce 1992 obhdjil na stejné 3kole kandidétskou
diserta&ni préci vé€novanou karantennim $kddclim a prognéze vyskytu kvétilky fepné.

Pracovni zafazen{ ho pfivedlo do ochrany rostlin, kterd se stala jeho zélibou a ziskala
si ho na cely Zivot. V prvnich rocich své &nnosti v UKZUZ se zabyval pfedpov&di
Zivodisnych 3kilidc a jejich evidenci. V letech kalamitnfho vyskytu kvétilky fepné se
vénoval pfevdZné tomuto $kidci, shroméZdil a uvefejnil o ném fadu pozoruhodnych
poznatkil z bionomie i $kodlivosti a prognézy jeho Skodlivého vyskytu. Jako prvni na
naSem Gzemi usiloval o po&itadové zpracovéni prognostickych dat o $klidcich. Pozd&ji
se jeho &innost roziffila o dsek zkouSeni chemickych pfipravkd na ochranu rostlin,
ovéfovani novych zkuSebnich metod a zavddéni karantennich opatfeni proti $kodlivym
organismim. V roce 1968 byl povéfen vedenim oddéleni karantény a ochrany rostlin
v Praze. Pracoval na Gseku ochrany proti hid4tku bramborovému s diirazem na vyuZiti
integrovanych zplisobd, zaloZenych na stfiddni plodin, p&stovéni odolnych odrid
a dopliiujici chemické dezinfekci plidy. V feSeni problémi karantény rostlin proti Skodli-
vym organismim inicioval a prosazoval nové metodické pfistupy pro pracovniky
&eskoslovenské rostlinolékaiské sluZby zaloZené na mezindrodnich poZadavcich. Jubi-
lant se rozhodujici mirou podilel na novelizaci a tvorb€ viech karantennich prdvnich
norem i na zpracovani metod odbornych expertiz. Krom& uvedenych &innosti v ochrané
rostlin plisobf jako soudni znalec pro zdkladn{ obor ochrana pfirody na Gseku hodnoceni
$kod zplisobennych imisemi na kulturnich rostlindch.

Bohat4 je oponentni, lektorsk4 a spoledensk4 &innost jubilanta ve v€deckych radéch
vyzkumnych Ustavil, v redakéni radé Casopisu Ochrana rostlin a v odborné skupiné
rostlinoléka?h Zemé&délské spole¢nosti, v niZ 1éta plisobi jako védecky tajemnik.

Z4sluhy jubilanta o rozvoj ochrany rostlin nelze hodnotit bez jeho charakterovych
vlastnosti, z nichZ je vhodné zdiiraznit jeho pfételské, ale kritické jednéni a dlouholetou
neutuchajici snahu o G&elnou spoluprici s vyzkumnymi dstavy, které fe3i problémy
rostlinolékafstvi. Je proto mélo poznatkl v§zkumu, na jejichZ zavddén{ by se nepodilel
a jejich realizaci neprosazoval. Siroky odborny rozhled a zkuSenosti v mnoha Cinnostech
rostlinolékaiské péte motivovaly jeho jmenovéni do funkce feditele Spravy ochrany
rostlin UKZUZ, jiZ cilevédomé rozviji.

Redakéni rada &asopisu pfeje naSemu jubilantu do dal3ich rokd pevné zdravi, osobni
pohodu a naplnéni v8ech cill, jimZ zasvétil téméF 40 let odborné préce.

Doc. RNDr. JosefSedi vy, DrSc.
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KRATKA SDELENI

VZTAH MEZI REZISTENCI TRIFOLIUM PRATENSE L.
VUCI VIRU ZLUTE MOZAIKY FAZOLU (BYMYV)
A NEKTERYM DRUHUM RODU FUSARIUM

Jan NEDELNIK, Radovan POKORNY

Vyzkumny dstav picnind¥sky, 664 41 Troubsko u Brna

Slechténi na rezistenci k riznym patogendm je v soudasné dob& jednim z nejdil-
leZit&jsich ikold pfi tvorb& novych odriid. Pi vybéru rezistentnich materidld je dileZité
znét, zda se vliv nepfiznivych genovych vazeb rezistence k jednomu druhu patogena
negativn€ neodrdZi v nékterych jinych znacich, napf. vynose, kvalité, ale také
i v rezistenci k jinym druhlim patogend. Na naSem pracovidti se zab§vdme vybérem
materidl{ jetele lu&niho (Trifolium pratense L.) rezistentnich k viru Zluté mozaiky fazolu
(bean yellow mosaic virus - BYMV) a k houbovym patogendim z rodu Fusarium. Proto
jsme se v této prdci zaméfili na zhodnoceni vztahd mezi rezistenci k témto patogennim
&initelim.

Do korelaéni analyzy bylo zahmuto né&kolik soubor odriid, kmend a ekotypl jetele
luéniho o rizném poctu &lent (tab. I). Testy rezistence vii&i BYMV byly provédény ve
skleniku, rostliny byly inokulovény virem mechanicky a napaden{ bylo vyjddfeno jako
procento rostlin s pfiznaky virové infekce (mozaika, prosvétlovéni Zilek, kad&éfavéni
listh, nekrézy aj.) (Pokorny, 1989b). K inokulaci byl u souboru odriidy I pouZit
izoldt Tp-Sl 1, u dalSich souborl smés izol4th TP-SI 1, Tv-T1aB6 (Jurik, 1981;
Pokorny, 1989a). U kazdého kmene bylo hodnoceno 20, u odriid 30 a u ekotypl
25 rostlin.

Testy rezistence viiti houbdm rodu Fusarium probihaly v kontrolovanych labo-
ratornich podminkdch (Ned &1 n{k, 1986) s v§jimkou n3l. HZ-III, u kterého byla
rezistence testovdna ve sklenfku. Krom& HZ-III byla u v8ech dal3ich soubort zji§fovéna
rezistence vii&i Fusarium solani, u kment nl. HZ V byly navic zafazeny testy rezistence
vii&i Fusarium oxysporum a smési obou druhfi. Smé&sné inokulum bylo aplikovéno také
u souboru odridy II a n$l. HZ-IIL

PouZity infek&nf materidl je uloZen v mykotéce VUP Troubsko pod &isly 147, 194
(Fusarium solani) a 162 (Fusarium oxysporum). Izoldty byly ziskény z nekrotickych
kofenovych pletiv rostlin jetele lu¢niho na lokalitdch Domoradice, Rost&nice a Troubsko.
Podrobné tdaje o vysledcich nékterych testd byly uvedeny v dfivéjSich pracich
(Ned€&€lnik,1986,1989;Pokorny, 1989).

U Z4dného z testovanych souborli nebyl prokizén siln&j§i korelaéni vztah mezi
rezistenci jetele lu¢niho viiti BYMV a houbdm rodu Fusarium. Hodnoty korela&nich
koeficientl se pohybovaly v rozpé&ti -0,25 a% +0,23 a nepfesdhly podle Bravaise
(cit. sec. Dubovsky et al., 1969) hranici pro slabou (kladnou nebo zdpornou)
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korelaci mezi sledovanymi znaky (tab. I). Z celkového po&tu 11 zjiténych korelanich
koeficientl byly dva prlikazné, coZ znamen4, Ze v t&chto pfipadech miZeme vztah
testovanych znakl povaZovat za hodnovérny. U ostatnich korelatnich koeficientd se
diference oproti tabulkovym hodnot4m pohybovaly na hladin& pravd&épodobnosti Po,os
od 0,05 do 0,34 Po,01 od 0,05 do 0,46.

I. Korela¢n{ koeficienty vyjadfujici vztah mezi rezistenci piivodi Trifolium pratense k BYMV
a nékterym druhlim rodu Fusarium - Correlation coefficient representing relationship between
resistance of Trifolium pratense origin to BYMV and some species of Fusarium genus

Soubor’ Podet &lend” FS FO F smés
Kmeny” HZ-II 40 - - 0,13
Kmeny HZ-V/ 107 0,11 0,07 -0,200°
Kmeny HZ-V/II 95 -0,25* 0,01 0,06
Odridy*I 15 0,22 - .
Odridy II. 27 0,23 - 0,18
Ekotypys 11 -0,21 - -

Holds for Tables I and II:
FS - Fusarium solani; FO - Fusarium oxysporum; F smé&s - mixture of Fusarium solani + Fusarium
oxysporum,

set; Zhumber of element; 3z;train; 4varielics; secotypes

Pro praktické Slechténi je moZné volit zpilisob postupné selekce k jednotlivym pato-
genlim, zde oviem hrozi nebezpedi velkého ziZeni genetického spektra, coZ miiZe mit
negativni disledky na hodnoty dal$ich v§znamnych znakd.

Druhym zpiisobem je moZnost oddélené selekce riiznych piivodi jetele luéniho
~ k jednotlivym druhim patogeni a aZ v zdvére¢né f4zi Slechtitelského procesu se pokusit
o syntézu takto ziskanych materiéld. I pfi téchto oddélenych selekcich je moZné ziskat
puvody, které jsou odolné jak k BYMYV, tak i houbdm rodu Fusarium a, jak vyplyva
z tab. II, n€kdy i ve vysokém procentu.

I1. Procento piivoddl Trifolium pratense rezistentnich soutasn& k BYMV a nékterym druhim rodu
Fusarium - Percentage of Trifolium pratense origins resistant at the same time to BYMV and some
species of the Fusarium genus

Soubor' FS FO F smés
Kmeny”’ HZ-11I - - 0
Kmeny HZ-V/ 11,2 43,0 10,3
Kmeny HZ-v/l 24,2 36,8 13,7
Odridy*1 0 4 :
Odriidy II 22,2 - 18,5
Ekotypy5 0 - -
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Doflo dne 6.3.1991

J. Nedélnik, R. Pokorny (Research Institute for Fodder Plant,
Troubsko u Brna, Czechoslovakia)

Relationship between Trifolium pratense L. resistance
to bean yellow mosaic virus (BYMYV) and some species of Fusarium genus

Formation of red clover (Trifolium pratense L.) with combined resistance to several
pathogenic agents is a perspective breeding aim. Correlation relationships between
resistance level of red clover to bean yellow mosaic virus (BYMYV) and resistance to
Fusarium oxysporum, F. solani or their mixture were compared in this publication.
Correlation analysis included several collections of varieties, genotypes and ecotypes.
Stronger correlation relationship between resistance level to BYMV and Fusarium spp.
were not proved by any collection of plants. Values of correlation coefficients did not
exceed limit for weak correlation (0,33). Nevertheless it is a possible selection of origins,
which have high level of resistance against both pathogenic agents (average per cent
origins with this characteristic were 16,35).

Trifolium pratense L., Fusarium spp.; BYMV; resistance; correlation
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