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Abstract

Efficiency of new formulations (liquids) of biopreparations Risoplan, Gaupsin,
Trichodermin, Micosan-V and mixture of Micosan-V with contact chemical fungi-
cides in half a dosage against dominating diseases of plums and cherries under the
different climatic conditions of Ukraine was evaluated. Risoplan, Gaupsin, Tricho-
dermin and Micosan-V were highly efficient (83-87%) against pustular spot of
plum. Risoplan, Gaupsin and mixtures of Micosan-V + Antracol and Micosan-V +
Delan were efficient against diseases of cherry. Their efficacy against blossom
blight was 86-100%, fruit rot — 46-66%, pustular spot — 89-94%, cherry leaf spot —
86-98%. An ecological scheme for control of diseases in plums and cherries was
developed.
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Introduction

Cherries and plums are the most popular and valued stone fruits in Ukraine. In
a variety of tree species plum takes the second place after apple. Among stone
fruits its share is 27.8% (Pomologiya 2004). Cherry is less spread because of bio-
logical and economic peculiarities. The main acreage of cherries is in south regions
of Ukraine and Crimea. The plum is spread in various soil-climate zones. Its fruit
contains dry soluble matters, sugars, organic acids, vitamins, macro- and micro-
elements.

Climate conditions favourable for stone fruits at the same time stimulate devel-
opment of fungal diseases. The most spread diseases are caused by Monilia cinerea
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(monilia blossom blight and fruit rot) and spots — pustular spot of plum and cherry
(Clasterosporium carpophilum) and cherry leaf spot (Coccomyces hiemalis). These dis-
eases are very harmful. On susceptible cultivars spots cause 50-80% defoliation,
blossom blight — drying of 90% of flowers, fruit rot — 50% losses and more. In
epiphytosis years pathogens cause even greater losses. Beside direct losses, the
pathogens decrease frost resistance and impair fruit quality.

Pesticide load on horticultural agrocenosis with use of new pesticides from
pirethroids, neonicotinoids, triazoles, strobilurenes classes became lower, but it is
still strong enough. Modern concept of horticultural crop protection is directed to
lower use of chemical pesticides and replacing them by biological preparations.

Intensive studies on biological control of pest and diseases began in the mid
20th century and led to present special microbial preparations. As an example,
Trichotecin (received from fungus Trichotecium roseum) had the same efficiency
against scab on apple leaves and fruits as Cuprosan. Three applications of Kasumin
(active ingredient received from cultural liquid of actinomycetes) diminished in-
fection by bacterial cancer in pear better than Homecin used as standard (Isaeva
and Shestopal 1991). Bacterium Agrobacterium radiobacter is efficient against crown
gall. Biopreparation against insects and fungi Gaupsin was developed on the base
of two strains of Pseudomonas aureofaciens. It is effective against the complex of
Lepidoptera pests and fungal diseases (Goral’ et al. 1999).

Now only biopreparation Micosan-V is registered for use in orchards. In recom-
mendations on control of diseases in stone fruits microbial preparations are not
mentioned (Lapa et al. 2002, Drozda et al. 2003).

Information on efficiency and terms of use of new formulations (liquids) of
biopreparations is insufficient and presented studies had to be performed.

Materials and methods

For development of scheme for control of diseases on plums and cherries, re-
search was carried out in 2001-2005 to determine what fungicides can inhibit the
development of pathogens taking in account weather conditions. Experiments
were conducted in scientific-research centres of Horticulture Institute of UAAS in
the foothills of Crimea (Crimea Scientific-Research Centre of Horticulture), north-
ern Forest-Steppe (Horticulture Institute), eastern Forest-Steppe (Krasnokutsky
Scientific-Research Centre of Horticulture) and eastern Steppe (Artemivsky Scien-
tific-Research Centre of Nursery). For the experiments similar plants with the
same cultivation measures (cutting, plant-root fertilization, pest control) were
chosen. Interrows were kept under black fallow. Area of nutrition for plum was 4 x
2 m, for cherry — 6 X 3 m. All variants had four replicates (one tree per replicate).

Monitoring disease development ensured accuracy of received data on influ-
ence of fungicides. Assessment of leaf spots, damage of blossom by blossom blight
and fruits by fruit rot was performed according to conventional methods (Kalenich
2001).
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On cherries protective sprayings were performed before and after flowering and
10-12 days after the second application. On plum three applications were carried
out on the same terms and fourth — 10-12 days after the third.

Following preparations were tested: Gaupsin — on the basis of non-spore-form-
ing bacteria P. aureofaciens, Risoplan — bacteria P. fluorescens AP33, Trichodermin -
fungus Trichoderma lignorum and Micosan-V — alkaline extract of afiloforal fungi.
Mixtures of full dose of Micosan-V with half doses of fungicides Antracol and
Delan were also used.

Results

The development of plant disease is considered and investigated within so
called disease triangle which consists of host plant, pathogen and environment
(Van der Plank 1977).

The main pathogens of plum are C. carpophilum and M. cinerea. The latter caused
blossom blight under the conditions of eastern Forest-Steppe and fruit rot at all lo-
cations. Blossom blight was registered during two years of investigation. In control
plants disease affected 18.6% of flowers. Only 3.2% of flowers were damaged when
mixture of full dose of biopreparation Micosan-V and a half dose of fungicide
Antracol was used (Table 1).

Pustular spot was registered at all locations during all years. The peak of its de-
velopment usually occurred in the second half of summer. Weather conditions and
presence of infection source caused moderate disease intensity on control plots.
From 28.5 to 39.4% of leaves were affected, disease intensity was 4.7-17.5%. After
the applications of biopreparations Risoplan, Gaupsin, Trichodermin, Micosan-V
and a mixture of Micosan-V with Antracol disease incidence was 1.7-18.3%, inten-
sity — 0.5-1.6%. Risoplan, Gaupsin and mixture of Micosan-V and Antracol were
more efficient against C. carpophilum (Tables 1, 2).

Table 1
Efficiency of preparations against diseases of plum (2001-2002)
Crimea
Krasnokutsky Scientific-Research Centre | Scientific-Research
of Horticulture, cv. ‘Renklod Altana’ Centre of Horticulture,
Rate cv. ‘Ugorka Italiyska’
Variant per 1 ha 1 ; bl ) :
(/kg) C asterosporium fruit rot ossom C asterosporium
carpophilum blight carpophilum
incidence | intensity | incidence |incidence| incidence | intensity
(%) (%) (%) (%) (%) (%)
Control _ 28.5 17.5 22.4 18.6 30.2 4.7
Cuprum chloride 6.0 18.2 7.7 11.2 9.8 10.6 1.4
Micosan-V + Antracol|8.0 + 0.75 1.7 0.5 1.5 3.2 12.5 1.5
LSD, 5 12.8 6.3 7.4 5.1 8.5 1.3
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Table 2

Efficiency of microbial preparations against diseases of plum
(Horticulture Institute, cv. ‘Anna Shpet’, 2003-2004)

Variant Rate per 1 ha . C.lasterosporium .carpop%lilum ‘ l.:ruit rot Yield (t/ha)
(I’kg) incidence (%) | intensity (%) | incidence (%)
Control 394 11.4 9.2 21.7
Risoplan 10.0 13.9 1.4 6.3 27.1
Gaupsin 10.0 18.3 1.8 6.6 28.7
Trichodermin 10.0 17.4 1.9 16.6 26.8
Micosan-V 12.0 17.0 1.6 22.3 26.5
LSD, 10.8 2.6 3.1 2.3

Fruit rot was assessed before harvest. The results show that mixture of
Micosan-V + Antracol surely controlled this disease. Only 1.5% of fruits were in-
fected as compared to 22.4% in control. Efficiency of biopreparations Risoplan and
Gaupsin against fruit rot was low — 31 and 28%, respectively. Trichodermin and
Micosan-V were not effective against this disease.

The use of microbial preparations on plum made it possible to receive 4.8-7.0
t/ha of plums additionally to control, where yield was 21.7 t/ha. All bioprepara-
tions tested did not differ significantly, but all of them were significantly better
than the control variant.

The main diseases of cherry are cherry leaf spot (Coccomyces hiemalis), pustular
spot (Clasterosporium carpophilum), blossom blight and fruit rot. All microbial prep-
arations controlled pustular spot. Under conditions of northern Forest-Steppe the
maximal disease intensity was observed in 2004. On control plots 74% of leaves
were infected, disease intensity reached 32.4%. Heavy rains in August (115 mm -
183% of normal rate) promoted intensive disease development. In 2002-2004 the
disease intensity in control was 26.5% on average. The use of Risoplan and a mix-
ture of Micosan-V + Delan reduced the disease symptoms in 10 times.

In the eastern Steppe C. carpophilum affected 32.5% of leaves with the intensity
0f20.9%. At this time in plants sprayed with Micosan-V and Trichodermin the dis-
ease incidence was 22.5-24.2%, intensity — 8.8-12.7%. In variants with Risoplan,
Gaupsin and mixture Micosan-V + Delan they were 5.2-6.9 and 1.3-2.3%, respec-
tively (Table 2).

The first symptoms of cherry leaf spot occurred in different periods during veg-
etation. Infection could take place only in water drops. In 2002 in the northern For-
est-Steppe at the first decade of June we had twofold precipitation (143.2 mm).
This resulted in early infection of leaves and peduncles. In 2004 deficiency of pre-
cipitation in June, normal rainfalls in July and abundant precipitation in August
caused late appearance of the disease — in September. Consequently, under condi-
tions of Forest-Steppe intensive development of C. hiemalis could took place at the
beginning as well as at the end of vegetation.



Efficiency of biofungicides against dominating diseases... 129

Risoplan, Gaupsin and mixture of Micosan-V + Antracol were highly efficient
against this disease. At these variants infection of leaves was 2.8-9.8% and disease
incidence — 0.4-4.2%, whereas in control the disease incidence was 40.1% and in-
tensity — 27.4%. The variants with Micosan-V + Antracol and Gaupsin signifi-
cantly differed from others. Risoplan was less efficient but also significantly exceed
Trichodermin and Micosan-V.

Blossom blight moderately damaged cherry flowers. In control the percentage
of dried flowers varied from 4.1 to 20.4. Trichodermin and Gaupsin showed the
highest efficacy — the disease did not appear on the plots. After application of
Risoplan, Micosan-V or Micosan-V + Antracol the rate of infection was 0.5-1.7%.

Risoplan, Micosan-V + Antracol and Micosan-V + Delan were most efficient
against fruit rot. In northern Forest-Steppe at harvest only 1.6-4.6% of fruits were
damaged while in control the share of rotten fruits was 13.1% (Table 3). Under the
conditions of eastern Steppe fruit damage in control was significantly higher -
64.7%, but efficacy of the biopreparations mentioned was at the same level. As
well as in the plum, Micosan-V didn’t control the disease (Table 4).

Table 3
Efficiency of microbial preparations against diseases of cherry
(Horticulture Institute, cv. ‘Nizhnist’, 2002-2004)
Clasterosporlum Coccomyces hiemalis | Fruit rot .
. Rate per 1 ha carpophilum Yield
Variant . : I R - I
(/kg) incidence | intensity |incidence| intensity | incidence | (t/ha)
(%) (%) (%) (%) (%)
Control - 66.0 26.5 82.0 42.0 13.1 2.9
Risoplan 10 47.0 2.8 39.0 12.0 4.5 53
Micosan-V + Delan| 8.0 + 0.5 41.0 2.6 79.0 35.0 4.6 59
LSD, 5 15.6 1.7 17.0 11.2 1.8 0.8
Table 4

Efficiency of microbial preparations against diseases of cherry (Artemivsky
Scientific-Research Centre of Nursery, cv. ‘Drogana Zhovta’, 2002-2005)

Clasterosporium Coccomyces Fruit rot Blossom
Variant Raltilper carpophilum hiemalis blight | vield
arian a
(I/kg) incidence | intensity |incidence [intensity|incidence|incidence| (t/ha)
(%) (%) (%) (%) (%) (%)
Control 35.2 20.9 40.1 27.4 64.7 12.3 1.7
Risoplan 10 6.9 2.3 9.8 4.2 33.1 0 4.4
Gaupsin 10 52 1.3 2.8 0.4 35.1 0 4.7
Trichodermin 10 24.2 8.8 29.5 11.4 41.5 0 4.3
Micosan-V 12 22.5 12.7 33.6 14.1 57.1 0.5 4.1
Micosan-V + 8 +0.75 5.6 1.3 5.7 1.2 333 1.7 4.2
Antracol
LSD, 2.5 2.6 3.4 2.5 4.0 1.1 0.7
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The use of biopreparations for control of main diseases reduced yield losses by
2.4-3.0 t/ha. It should be noted that despite of variation in efficacy, the yield did
not differ significantly in these variants.

Discussion

Microbial preparations Risoplan and Gaupsin are the most effective in control
of the plum diseases investigated. Trichodermin and Micosan-V were less efficient.
Mixture of Micosan-V with a half dose of Antracol also ensured control of the main
diseases of plum.

In cherries biopreparations Risoplan, Gaupsin and mixtures of Micosan-V with
a half dose of Antracol or Delan showed high efficacy against C. carpophilum, C.
hiemalis and M. cinerea.

Tested biopreparations can also be used for control of diseases in other horti-
cultural crops. For example, our experiments in apples showed high efficiency of
Micosan-V with rates 8 and 10 1/ha against apple scab. The share of infected fruits
was 8.2-9.6%, whereas in control — 75.3% (Shevchuk et al. 2004). Mechanism of
action of Micosan-V consists of stimulating plant to produce enzymes (gluconaze,
chitinaze, chitozanaze) which can destroy cell membranes of phytopathogenic
fungi. Protective action of other tested preparations (Trichodermin, Gaupsin,
Risoplan) is based on production of antibiotics with antifungal and antibacterial
activity.

The data obtained on high efficiency of Risoplan against cherry leaf spot corre-
spond with those by other authors (Akulinin et al. 2000). Except for stone fruits,
biopreparation Risoplan surely protects apple against scab. Its efficiency was
73-91% (Shkvarchuk 2000).

The biopreparations tested did not control fruit rot of plum. In cherries they di-
minished disease development but their efficiency did not seem satisfactory for
control of this disease.

In conclusion we can recommend for practical use three applications with
biopreparations on cherries and at least four — on plum. The best results could be
achieved with Risoplan, Gaupsin or mixtures of Micosan-V + Antracol and
Micosan-V + Delan.
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