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Abstract: Fusicladium dendriticum is a very common pathogen in Europe and Romania is no
exception. In limiting the losses caused by this pathogen, which affects leaves, fruits and the wood of the
young shoots, it is necessary to accurately assess the reserve of the pathogen in order to make decisions on
the tree protection strategy. In order to assess as accurately as possible, the infectious pressure of this
apple pathogen for the whole area, during last three years we measured the attack degree of the pathogen
on groups of apple trees located on significant locations for the limits of the observations defined area. The
observations were made in the period 2018-2020, years with a few clear differences in terms of climatic
factors. All determinations regarding the pathogen were performed by successive evaluation through 4
determinations during the period between June and September of each year of the time interval between
2018-2020. The locations selected for those determinations to be carried out are grouped in terms of the
dominant landforms for the reference area and they are as follows: the first location in Gradinari, the
second location around Rdcasdia, the third location near Sasca Romdna and the fourth location near the
town of Anina.
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INTRODUCTION

Apple scab produced by the fungus Venturia inaequalis is a known and very studied
affection of the apple trees (BOWEN J. K. ET. AL, 2011) and also it is known that those fungus is
widespread in all areas of the temperate and subtropical area (FISHER EILEEN E., 1957). Thus,
the attack of this pathogen is common throughout Europe, from Italy and Spain to the
Scandinavian Peninsula and Poland.

The limiting climatic factors for Venturia inaequalis are very well known. Thus, the
reserve of perithecia with axes and ascospores is fundamental for the survival of this pathogen
and its ability to infect in the first attacks of the following year. James and Sutton (1982), point
out that no perithecia appeared on leaves placed in dry air (FREY C. N., KEITT G. W., 1925). If
moisture is not a limiting factor, temperature is a major influence factor on perithecia
development phases (GADOURY AND MACHARDY, 1982). Perithecia formation starts as soon as
the temperature exceeds 4 ° C. The rainfall must be greater than or equal to 0.1 mm for the
ascospores to be released into the air (MACHARDY, 1996; RossI et al., 2000, ImBrea 2011).

Later, during the infection phases performed by conidia there are other major climatic
influence factors. Taking in consideration that conidia germinate better in the presence of a water
film that cover them (SUTTON et al., 1976). it is clear that summer rains and the water present on
the leaves early in the morning are the most important climatic factors that could stimulate
secondary infections with apple scab (HIRST AND STEDMAN, 1962).

Everyone attaches great importance to combating this pathogen, with wide open debates
on very important topics such as:

e genetic analysis of the pathogen (GLADIEUX P., ET. AL., 2010)and how to improve by
improving the resistance of varieties but apple varieties with vertical resistance to

rotting are few (BURDON, 1993);
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o the most effective apple cultivation technologies to avoid the attack of Venturia
inaequalis;
e strategies for applying treatments against apple blight;

As a general approach, it is recognized that before discussing any protection strategy or
the technologies and efficacy of fungicidal or biological products used to stop such a pathogen,
the reserve of the pathogen and its infectious pressure must be discussed. The “individual
orchard’ protection management may vary considerably from one orchard to another, along with
the new practice of siting weather stations in production orchards, enabling infection periods to
be pinpointed at local level.(LAURENT JAMAR, 2011). Other prediction metods are based on
pathogen life cycle (DE WoLF E. D., IsARD S. A. , 2007)

MATERIAL AND METHODS

The observations by which the data for this paper were collected were made during the
period 2018 - 2020 and targeted the significant apple populations located in the area between
Comoraste and Sasca Montana (figure 1). The apple trees on which we carried out the observations
were not located in organized orchards but were arranged alone or in small groups in areas such as
forest edges, hilly pastures, roadsides, more or less landscaped parks, etc. The general idea was that
the target apple trees must not to be in places where they could be exposed to treatments with
phytosanitary products against the fungus Fusicladium dendriticum and thus the parameters of the
attack of this pathogen could expose the real state of pathogen infectious pressure.

: Y
Figure 1. Research area for Fusicladium dendriticum incidence

The decision to apply a treatment against scab (Fusicladium dendriticum) in apple orchards
is generally take according to the two established models: the preventive model and the economic
model. According to the preventive model, the decision to apply the treatment is made according to
the evolution of atmospheric precipitation and temperatures. On the other hand, in the economic
model applying a treatment is taken according to a more pragmatic model, which takes into account
the costs of applying the treatment compared with the potential damage produced by pathogen attack
and so it goes to reach the economic damage threshold.
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For the present paper we have to collect the data for assessing the apple scab threat
assessment on a very wide territory at the geographical level. So it is impossible to assess the threat
in real time because climatic data could not be collected in real time because of the high number of
the geographical microzones where the apples were located.

This is the reason why we chose to apply the model economic damage threshold. Inthe case
of Fusicladium dendriticum, the economic damage threshold is considered reached when the fungus
degree of attack (GA) of the pathogen is between 10-20 %, depending on the weather conditions.
Thus, if a rainy period is forecast and the degree of attack has exceeded 10%, a treatment can be
applied, but if a period of several days without rain is estimated by the forecast, then the degree of
attack can be expected to increase up to a maximum of 20%.

The degree of attack was estimated between June and September. Estimates of the
aggressiveness (frequency of attack) and virulence (intensity of attack) of the pathogen were made
each year in each of the three populations in June, August and September. In each population, the
attack parameters represent an average of the readings per 100 trees so that the estimates are
representative in order to avoid errors in the statistical calculation. The values of temperatures (figure
2) and precipitation (figure 3) show that from 2018-2020, the most favorable for the development of
the fungus between June and September were the years 2018 and 2020.

RESULTS AND DISCUSSIONS

Data on the frequency of attack of the fungus Fusicladium dendriticum show that its
aggressiveness increased over time, with the lowest values in June and the highest in August (Table
1). Among the populations, the highest values of the attack frequency were recorded in the population
located in the Greoni - Comoraste area and the lowest values in the population located in the Oravita
- Ciuchici area, these results being confirmed by statistical calculations (table 1).

The observations on the evolution of the frequency of attack on all three populations in the
period 2018-2020 show without a doubt the fact that the lowest values were recorded in 2019 (figure
2). Even if the differences from the average were below the limit of significance, according to
statistical calculations, the highest values of the frequency of attack were recorded in 2018.

Table 1

Evolution of fungus Fusicladium dendriticum attack frequency on evaluated apple populations
Factor A- | Factor B- | oo ition | Repetition | Repetition | “\Verages
Apple tree | Observation 1pJune 2 Ku ust | 3 Sep tember of factor | Difference | Signification
population year Y P A
Population | year 2018 35 40 55
of Sasca- 00 o019 15 25 30 35.56 1.30 -
Slatina
Nera year 2020 25 40 55
Population year 2018 25 35 45
of Ciuchici | year 2019 10 25 30 27.78 -6.48 o
-Oravita [y ear 2020 15 25 40
Population year 2018 20 40 75
of Greoni - year 2019 15 30 35 39.44 5.19 *
Comoraste | o2 2020 20 55 65
year 2018 26.67 38.33 58.33
Area
Average year 2019 13.33 26.67 31.67 34.26 Control -
year 2020 20.00 40.00 53.33

DL5%=4.28 DL 1%=7.12 DLO0,1%=11.36
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Table 2
Evolution of fungus Fusicladium dendriticum attack frequency between 2018 and 2020
Factor B 2018 2019 2020 Area average
Averages 41.11 23.89 37.78 34.26
Differences 6.85 -10.37 3.52 Control
Significance - o - -
DL 5%=8.67 DL 1%=11.04 DL 0,1 %=14.34

The attack intensity estimate had similar results to the attack frequency estimate (Table
3). This is because the intensity of the attack registered the highest values in the population
located between Greoni and Comoraste localities, while the lowest values were registered in the
population located between Oravita and Ciuchici localities. Also, of the three years, the highest
value of the average intensity of attack on all three populations was recorded in 2020 (table 4)
and the lowest was in 2019, the statistical calculation confirming this.

Table 3
Evolution of fungus Fusicladium dendriticum attack intensity on evaluated apple populations
Factor A- | Factor B - | Repetition | Repetition | Repetition | Averages
Apple tree | Observation 1 2 3 of factor | Difference | Signification
population year June August September A
Population | year 2018 10 15 25
of Sasca - ™ 5019 5 10 15 16.67 1.41 -
Slatina
Nera year 2020 15 25 30
Population year 2018 10 5 10
of
Ciuchici - year 2019 5 5 5 10.00 -5.26 o
Oravita year 2020 10 25 15
Population | year 2018 10 25 35
of Greoni ™y oar 2019 2 5 15 19.11 385 "
Comoraste | year 2020 15 25 40
year 2018 10.00 15.00 23.33
Area year 2019 4.00 6.67 11.67 15.26 Martor -
Average
year 2020 13.33 25.00 28.33
DL 5%=3.36 DL 1%=6.13 DL 0,1 %=8.54
Table 4
Evolution of fungus Fusicladium dendriticum attack intensity between 2018 and 2020
Factor B 2018 2019 2020 Area average
Averages 16.11 7.44 22.22 15.26
Differences 0.85 -7.81 6.96 Control
Significance - o * -

DL 5%= 6.43 DL 1%=852 DL 0,1 %=11.34
Being an aggregate result of the frequency and intensity of attack, the degree of attack
had the same trend of evolution. Thus, among the values of the average degree of attack of the
populations, it registered the highest value on all three years of observations in the population
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located between Greoni and Comoraste and the lowest value was recorded in the apple

population located between Ciuchici and Oravita.

Table 5
Evolution of fungus Fusicladium dendriticum attack degree on evaluated apple populations
Factor A - Factor B - Repetition | Repetition | Repetition | Averages
Apple tree | Observation 1 2 3 of factor | Difference | Signification
population year June August September A
Popu|ati0n year 2018 35 6 13.75
of Sasca- [ 2019 0.75 25 45 6.81 0.32 -
Slatina
Nera year 2020 3.75 10 16.5
X year 2018 25 1.75 4.5
Population
of Ciuchici year 2019 0.5 1.25 15 2.86 -3.62 o
- Oravita
year 2020 15 6.25 6
. year 2018 2 10 26.25
Population
of Greoni - | year 2019 0.3 15 5.25 9.78 3.30 *
Comoraste
year 2020 3 13.75 26
year 2018 2.67 5.92 14.83
Area
Average year 2019 0.52 1.75 3.75 6.48 Control -
year 2020 2.75 10.00 16.17
DL5%=264 DL1%=4.62 DLO0,1%=7.16
Table 6

Evolution of fungus Fusicladium dendriticum attack degree between 2018 and 2020

Factor B 2018 2019 2020 Area average

Averages 7.81 2.01 9.64 6.48
Differences 1.32 -4.48 3.16 Control
Significance - o * -

DL 5%= 2.82 DL 1%= 4.84 DLO0,1%=7.72

The calculated mean values of the degree of attack over the three years of observations
(Table 6) indicate that the highest degree of attack was recorded in all three populations in 2020

and the lowest in 2019. These results are confirmed and by statistical calculation.

If we consider the appropriate to apply treatments according to the economic damage
threshold model, it is clear that some treatment could have become necessary only for short and
very varied periods during the annual active part of the apple threes populations on the region.
Thus, taking into account an economic damage threshold given by an attack degree between 10-
20 % depending on the forecast of the evolution of precipitation and temperatures, it is observed
(table 5) that these time intervals are in September 2018 and 2020 for the populations of Sasca -

Slatina Nera and Greoni - Comoriste.

CONCLU

SIONS

1. The apple scab produced by Venturia inaequalis is present throughout the analyzed
territory, having variable values of the attack parameters depending on the climatic
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conditions of the area, but the infectious pressure of this pathogen is significant and
continuous.

2. The highest values of the attack parameters (frequency, intensity and degree of attack)
register the highest values in the populations located in hilly areas and in the years with
the most and best distributed precipitation. This confirms the need to assess the weather
forecast for the application of a treatment even in the conditions of an economic damage
threshold (PED) located at a degree of attack between 10-15%.

3. For apple plantations established in the area where these determinations were carried
out, it is strongly recommended to cultivate varieties which, if not resistant to scab, are
at least very tolerant of attack of the fungus Venturia inaequalis
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