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Abstract

In 2014, at RSFG Iași researches we carried out in terms of control of main pathogen agents
encountered in the apple species. The experiment took place in an apple plantation on 'Idared',
'Golden Delicious' and 'Starkrimson' cultivars. In the experiments we followed the control of scab
(Venturia inaequalis) and powdery mildew (Podosphaera leucotricha) by the use of the newest and
most efficient products for plant protection. The treatment diagram applied had a better efficiency in
the control and the complex of pathogens, with a percentage of affected fruits between 9.3 and 12.0%
for the scab and 3.0 and 8.1% shoots affected by powdery mildew.
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1. Introduction

One of the main aspects of the technology for apple cultivation in intensive or super intensive orchards
is the protection of trees against pathogens and pests. (Babuc et al. 2013, Braniste N., 2011).

The main diseases encountered in the apple orchards are the scab (Venturia inaequalis), powdery
mildew (Podosphaera leucotricha), fire blight (Erwinia amylovora), and brown rot (Monilinia fructigena)
(Sumedrea Mihaela and colab. 2009). Their impact on fruits and implicitly on quality is highly important, since
fruits are very much depreciated, and yield may not be turned to good use in an efficient way (Iordănescu
Olimpia et al., 2007; Marin F.C. et al., 2012)

The climatic conditions from the eastern part of the country are favorable for the development of
diseases and pests that cause major damages to trees through the destruction of flowers, leaves, fruits and
even the entire tree.

To prevent losses, in 2014, at SCDP Iași we carried out researches regarding the control of scab and
powdery mildew through the usage of the newest and most efficient products for plant protection.

2. Material and method

The researches carried out focused on the control of the most frequently encountered pathogens (scab
and powdery mildew) by the application of an adequate control diagram (Table 1).

Experiments were carried out in an apple plantation, on Idared, Golden, and Starkrimson varieties, 10
years old trees planted at 4 x 3m, guided on a fan-shaped espalier. An efficient control of scab and powdery
mildew depends very much on the control of primary infection in spring. To perform the phytosanitary
treatments at the optimum moment, climatic conditions play an important role, especially precipitations and
humidity. For the pathogen agent Venturia inaequalis, the periods with abundant precipitations, high humidity
and temperatures in the first part of the vegetation period are favorable for the release of ascospores and
their germination. As for Pedosphaera leucotricha fungus, high temperatures correlated to high humidity are
favorable for the formation of conidia.

These climatic conditions were registered in 2014 at RSFG Iași Romania (Table 2).
In the first half of the year, at RSFG Iași, the meteorological conditions were extremely favorable

for the attack of diseases, especially in April, May and June. The monthly average temperature was 10.9 oC
in April, 15.6 oC in May and 18.0 oC in June. There were 10 days of rains in April, 16 in May and 8 in June.
The sum of precipitations fallen in these 3 months was 221 l/m2. In the very same period, relative humidity
was also high ( 75-80%).

The precipitations accumulated during the vegetation period were extremely favorable for the evolution
of pathogens, mainly the scab (Venturia inaequalis).

The duration of leaf humectation was many hours/day (10 hours/day), which contributed to the
maintaining of a humid microclimate in the orchard that favored the burst and amplification of both primary
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and secondary infections. The fruit-growing season started with a strong scab attack. Apart from the climatic
conditions, we also took into account the vegetation phenophase of trees in the application of treatments.
Thus, according to the control diagram, we used substances recommended for the control of scab and
powdery mildew in the following phenophases: beginning of foliation of shoots, corolla bulking (opening of
first inflorescence flower), beginning of petal falling as well as in the phenophases of growing and maturation
of fruits.

3. Results and discussions

In 2014, at RSFG Iași we applied a number of 11 phytosanitary treatments for pathogen control at an
8-10 day interval. At the beginning of the vegetation period, the fungicides used had the role to prevent the
primary scab infections. Thus, the first treatment was performed with a cupric product (Funguran OH).
The copper-based substances are products with contact action and are recommended to be used before
blooming, because applied after blooming they cause the appearance of the net on fruits (russet) in some
species. After blooming, pathogens (scab and powdery mildew) were effectively controlled by systemic
fungicides: Luna experience, Maccani, Clarinet and Flint plus.

In the periods with high infection pressure we used contact products (Antracol, Dithane) besides
fungicides with a systemic action (Systhane Forte, Score). At the end of vegetation period, Folicur Solo
product was applied because the active substance (tebuconazol) controls scab and powdery mildew very well
and it also has an important role in keeping.

Since 2014 was a favorable year for pathogens (scab - Fig.1), part from the fungicides mentioned, we
also used biostimulators or fertilizers such as Kerafol, Fighter Phos and Maturevo in the phytosanitary
programme, that prevented scab infections. Kerafol and Fighter Phos products have a very strong antifungal
and antibacterial effect and by their amino acid and polypeptide content they stimulate the healing of potential
breakings in fruit epidermis caused by scab attack which results in keeping the commercial aspect of the
affected fruits (Fig. 2). The results related to the efficacy of phytosanitary complex are given in Table 3.

The data in the table show that in conditions very favorable to pathogens the products used in the
phytosanitary program were efficient. For instance, the frequency (F%) of scab attack on the untreated
control sample was 58.2% on leaves and 36.4% on fruits. In comparison to these values, in the treated
varieties had lower percentages of 15.0% on leaves and 12.0% on fruits for 'Starkrimson' variety were
registered, which proved to be the most affected.

For powdery mildew, the frequency of attack (F%) on the untreated control sample was 59.2% on
leaves and 50.0% on shoots as compared to treated species where the frequency on leaves ranged between
7.8% for 'Idared' and 4.4% for 'Golden Delicious' and on shoots it was 8.1% for Idared and 3.0 for Golden.

As for yield, this ranged between 31.6 t/ha for 'Idared' variety and 24.0 t/ha for 'Starkrimson', as
compared to the untreated control where the yield sample was 10.8 kg/ha. High differences were also
registered in terms of quality. Thus, for the treated species, the percentage of 1st class apples ranged
between 60% and 75% as compared to the untreated control sample where the percentage was much lower,
namely 26%.

The results presented confirm the good efficiency of fungicides used in the phytosanitary program,
products that may be used successfully in tree phytoprotection.

4. Conclusions
The researches carried out during the experimentation period showed that in the conditions of our

country pathogens such as Venturia inaequalis and Podosphaera leucotricha cause major economic losses
in the apple plantations.

2014 was a generally rainy year, mainly in the periods when pathogens were carrying out their
biological cycle. This year a special focus was laid on the choice of fungicides necessary to control scab and
powdery mildew. The treatment diagram applied had high efficiency in the control of pathogen complex by
using the newest products for plant protection.

The results obtained certify the value of fungicides tested in the control of pathogens in apple trees and
they may be used on a large scale for apple tree phytoprotection.
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Tables and figures

Table 1. The programme to combat scab and powdery mildew to apple species - RSFG Iași, Romania

Nr
crt

Phenophase/
Period Active substance Phytosanitary

products
Conc

%
Dose

L, kg/ha

1. Opening of the buds copper hydroxide Funguran 0.2 3.0

2.
Corolla increase
II decade of April  (12 IV)

pirimetanil+fluquinconazol+
copper hydroxide

Clarinet + 0.1 1.5
Funguran 0.2 3.0

3. started shaking petals
III decade of April  (28 IV)

fluopiram+tebuconazol Luna experience 0.05 1.0

4.
8-10 days after the previous
I decade of May (7 V) piraclostrobin+ditianon Maccani 0.15 2.2

5. III decade of may (22 May) pirimetanil+fluquinconazol Clarinet 0.1 1.5

6.
8-10 days after the previous
(29 V)

trifloxistrobin+captan Flint plus 0.126 1.9

7. II decade of  June (12 June) fluopiram+tebuconazol Luna experience 0.05 0.75

8. 8-10 days after the previous
(23 VI)

mancozeb +
sulphur

Dithane 0.2 3.0
Microthoil 0.26 4.0

9. I decade  of July (7 July) propineb
myclobutanil

Antracol 0.13 2.0
Systhane Forte 0.02 0.3

10 10 days after the previous
(14 VII)

propineb
sulphur

Antracol 0,26 4,0
Microthiol 0.27 4.0

11 I decade of August (4 VIII) tebuconazol Folicur Solo 0.05 0.75

Table 2. Climatic characterization of the year 2014 – SCDP Iasi

Specification
Temperatura oC Precipitations

l/mp

No. raing
days

R.H.
%average Absolute

minimum
Absolute
maximum

January -1.9 -19.9 10.6 12.8 5 86
February -1.0 -18.5 10.7 26.8 15 88
March 7.7 -1.4 22.5 23.8 11 67
April 10.9 -0.6 24.0 73.0 10 70
May 15.6 0.1 30.5 113.0 16 80
June 17.9 8.9 29.3 35.2 8 76
July 20.7 10.3 31.2 61.6 13 75
August 21.0 8.2 34.5 19.6 5 68
September 16.5 1.5 30.4 9.4 3 61
Octomber 9.1 -6.9 24.0 59.4 7 77
November 3.8 -5.3 18.4 64.2 8 85
December -0.1 -16.0 14.2 13.8 8 84

Total 10.0 -19.9 34.5 512 109 76
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Fig. 1 - Venturia inaequalis (original) Fig. 2 - Kerafol effect (original)

Table 3. The efficacy of the scheme in control of major plant pathogens on apple

Variety
Venturia inaequalis Podosphaera leucotricha Output

[t/ha]

Of wich [%]:
Leaf Fruits Leaf Shoots Ist class

quality IndustryF% I% F% I% F% I% F% I%
Idared 10.1 5.0 9.3 5.0 7.8 15.0 8.1 15.0 31.6 75 25
Golden 12.3 10.0 10.4 15.0 4.4 10.0 3.0 10.0 25.4 65 35
Starkrimson 15.0 10.0 12.0 20.0 0.0 0.0 0.0 0.0 24.0 60 40

AVG 12,47 8,33 10,57 13,33 4,07 8,33 3,70 8,67 27,00 66,67 33,33
STDEV 2,4542 2,8868 1,3577 7,6376 3,9107 7,6376 4,0951 7,0946 4,0447 7,6376 7,6376
VAR 19,6865 34,6410 12,8488 57,2822 96,1640 91,6515 110,6789 81,8608 14,9806 11,4564 22,9129


