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Abstract

In the technical process of afforestation, most of the compositions require the act of founding the new forest
artificially produced seedlings. In some situations, obtaining them is a difficult process due to the complex
diseases and pests that can cause significant losses in nurseries. Climatic factors influencing the health of crops
in nurseries are: air temperature, amount of precipitation, atmospheric humidity, potential evapotranspiration.
The data were recorded with the help of the CEM DT 172 device, with the help of which data regarding
temperature and humidity were recorded within the Beclean and Valea Iusului Nurseries. It was observed that
the experiments related to the control of the pathogen Oidium alphitoides, using Proquinazid 200gr/l were placed
in three cultures, one one-year-olds and two two-year-old, the amount of solution being the same in each variant,
differing only the concentration and effectiveness was performed on four degrees of attack. The situation was
positively reflected at the time of determining the effectiveness, when, except for the control variant, in all the
treated variants most seedlings were weakly or moderately attacked.
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INTRODUCTION

In the process of afforestation of forest lands, artificially produced seedlings are
used almost exclusively in afforestation compositions. In some situations,
obtaining the seedlings is a difficult process due to the complex of diseases and
pests that can cause significant losses in forest nurseries. In nurseries, the aim
is to obtain as many seedlings as possible per surface unit, through an effective
use of the cultivated land. However, seedling production cannot exceed certain
limits without having negative consequences on quality. In order to grow
normally, each seedling needs a certain volume of soil and air, which ensures
the minimum space for nutrition. Determined by the volume of the nutrition
space, the size of the crops depends on the age and size of the seedlings, the
demands of the species and the vegetation conditions (Garcia-Cebrian, 2003).

Due to the large production of seedlings in small spaces, the conditions are
created for outbreaks of infestation with different pathogens, which can cause
significant damage to the saplings. In order for the damage to be at the lowest
level, a series of measures and treatments are usually applied: using seeds
obtained from resistant parents, crop rotation, bathing the seeds and applying
treatments of seedlings with various fungicides (Marcais, 2014). The complex
constituted by the host plant and the parasite that attacks it is subject to the
direct influence of the environment, through its various factors, acts both on the



plant, changing its resistance, and on the pathogen, changing its virulence (Bobes, 1983; Simonca, 2017). For this
reason, the study of plant diseases must be done in close connection with the microclimates in the nursery area,
which gives it a pronounced regional character, certain particularities of the environment decisively influencing the
success of certain treatments, schemes or technologies to combat and control diseases (Taut, 2001; Demeter, 2021).
Plant diseases are characterized by a decrease in the amount of organic substances produced and accumulated in
the plant, respectively by morphological, anatomical, histological, cytological, physiological, biochemical changes,
which means a decrease in the quality of seedlings. In general, plants obtained in nurseries are more sensitive than
those obtained in natural regenerations, the main reason being the development in conditions different from the
natural living conditions of their place of origin (Desprez-Loustau, 2019).

For the study of plant diseases, it is necessary to know the symptoms by which it manifests itself, the morphology

and biology of the pathogen that causes it, the mutual relations between the host plant and the pathogen, as well as
the influence exerted by environmental conditions (Chira, 2003, Parvu, 2010).
One of the main factors of the natural environment and at the same time its most dynamic component is the climate.
Climate is a complex concept, with different values, including all the meteorological elements (radiant energy, air
temperature, atmospheric humidity, precipitation, wind) called in the specialized literature climatic elements or,
more often, climatic factors. Climate changes in the environment and the impact these changes have on the state of
vegetation and the health of forests constitute a topical and highly complex issue. The changes in the climate regime
fall into a global context, but with particularities of the geographical region in which our country is located
(Paltineanu, 2008).

Climatic factors that influence the health of crops in nurseries (to detect the evolution of a
disease/attack/development phase, etc.) are air temperature, amount of precipitation, atmospheric humidity,
potential evapotranspiration (Desprez-Loustau, 2010, Topalidou, 2016).

The forecasted climate trends for Romania according to the National Meteorological Agency and the data underlying
the National Climate Change Strategy provide for the following:

e the average temperature at the beginning of the growing season has increased during the last four decades,
with a maximum of 1°C in the southeastern regions;

e the amount of precipitation in the growing season was reduced by approx. 25-75 mm over the last four

decades;

the average minimum temperature in summer is already higher;

the thickness of the snow layers decreased significantly in the north-east, center and west of Romania;

average annual temperatures in Romania will continue to rise constantly, especially in summer and winter;

the precipitation regime may not change significantly in the winter season, except for a slight increase in the

northwest of the country and slight decreases in the southwest;

e ageneral decrease in precipitation in the summer season of up to 40% is expected, especially in the south
and southeast of the country;

e the average daily rate of precipitation for Romania will be reduced by about 20% (Bouriaud, 2014).

Influence of temperature, air humidity and light intensity on conidial germination and mycelial development of
the fungus Oidium (f.c.Oidium) alphitoides Griff. et Maubl. it has been studied so far under controlled (laboratory)
conditions (Taut, 1995, Takamatsu 2007, Buras, 2019).

This group of pathogens is characterized by a development within a large climatic amplitude (proof of the huge
area in which the disease manifests itself, from the Mediterranean basin to Scandinavia), but certain particularities
of the local climate, which coincide with the appearance of favorable periods can explain the galloping evolutions of
island disease within this widespread area (Tdut, 2001, Vastag, 2019).

Within the cultural control methods, we can talk about maintaining a reasonable limit of damage caused by the
pathogenic spectrum by correctly performing the operations specific to the management of a nursery (Simionescu,
2000, 2012). Such prescriptions may dictate: seed quality and health, specific crop densities, soil and nutrient bed
quality, fertilization and irrigation. These actions change the environment so that it becomes unfavorable for the
establishment and/or manifestation of the disease (Kasprzyk, 2022, Kavkova, 2007).

Chemical control methods are essentially based on the principle of prevention (the treatment should be applied
before the onset of the disease and the active substance should function as a chemical or physiological barrier)
(Markovic, 2014).

Once the infection is triggered, its cure becomes very difficult, in this situation the goal becomes that of limiting

its spread and virulence (Man, 2012).
Although the chemistry of pesticides knows a special development, and the offer of companies producing these
products is particularly rich, in the forestry field, unlike the agricultural one, difficulties arise, generated by certain
additional criteria regarding the degree of toxicity and selectivity of the chemical product, by the specifics of the
forest environment, etc. (Mazour, 2010, Mougou, 2008).

The determining criterion for placing a pesticide on the market is first the economic one, and the relatively small
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amounts used in forestry do not encourage producers, except in special cases, to produce fungicides specialized
strictly against certain forest pathogens (Olchowik, 2017, Oszako, 2021, Pap, 2012).

In this article, was studied the effectiveness of some antifungal substances in the control of the disease produced
by Oidium (f.c.Oidium) alphitoides Griffon et Maubl, a disease that causes significant damage in oak crops, this being
followed in correlation with the climatic factors during the application of the treatments .

MATERIALS AND METHODS

To achieve the proposed objectives, two experimental blocks were placed (block 1 in one-year culture, block 2 in
2-year culture) within the Beclean Forest District, in the Beclean nursery (Figure. 1) and one in the Lechinta
Experimental Base, in the nursery Valea lusului (block 3, two-year crop - Figure. 2).

Figure 2. Valea Iusului Nursery, (coordinates: 46.947686, 24.242880)
(Source: Google Earth pro)

In the experimental devices Figure 3 and Figure 5 three treatments were carried out with the fungicide having
the active substance Proquinazid 200gr/1 (Talendo commercial product, produced by Corteva). The concentrations
and doses used on the variants according to the crop year were:

e V1-0,025%, 300 1/hayear], 500 1/hayearII;
e V2-0,018%,3001/hayear], 500 1/hayearlIl;
e V3-0,02%,3001/hayear], 500 1/hayearIl;
e V4 (M) - Control, untreated.

In order to capture the situation as correctly as possible, the intensity of the attack was determined, both before
and after the application of the treatments, and then was made the placement in one of the four classes, as follows:
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e NA (0) - seedlings not attacked;

e SA (1) - weakly attacked seedlings, where powdery mildew spots cover up to 25% of the leaves;

e MA (2) - moderate attacked seedlings, where the powdery mildew spots cover between 25-50% of the

leaves;

e PA (3) - heavily attacked seedlings, where powdery mildew spots cover more than 50% of the leaves.

Also, the degree of attack was determined, according to the formula introduced by Townsend and Heuberger

(Stevic etal,, 2010):

GA(%)=%xloo

where: n- the degree of infection established according to a certain scale; v- the number of individuals in the
respective category; N- the total number of classes; V- the total number of individuals and the effectiveness of

the treatments.
According to the formula:

GAvx100

E=100-Z, Z=
GAm

where E - the effectiveness; GAv(m) - the degree of attack, in the treated and control variants; Z - the ratio
between the degree of attack in the treated and control variants (Taut, 1995).

In order to analyze the climatic data, Data Logger CEM DT 172 devices were placed, with the help of which data
related to temperature (in degrees Celsius) and relative humidity in % RH hourly were collected Figure 4 and Figure
5 and regarding precipitation, the data were obtained from the Bistrita Weather Station.

Figure 3. Installation of a climate
data measuring device in the Beclean
nursery

Figure 4. Placement of experimental
variants in the Beclean nursery

Figure 5. Installation of climatic
data measuring device and
experimental variants in the Valea
lusului nursery

RESULTS AND DISCUSSIONS

Health status of seedlings within the experimental blocks

Atthe time of application of the treatments, the infestation was in the early phase in all variants, affected saplings
being in a very low percentage, an aspect followed in the effective progress of the treatments.
From the evaluations, it was found that the health status of the seedlings in experimental block 1 before the
application of the treatments was good (July 16, 2020), the number of medium and strongly affected seedlings being
low. With the increase in temperature and humidity, associated with the fragility of one-year-old seedlings, after
the application of the treatments, at the evaluation on August 19, a slight increase in the number of medium-sized
seedlings attacked, especially in variants one (10%) and three (30%), one of the causes being the age of one year
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when the seedlings are more sensitive Figure 6.

Figure 6. The distribution of the seedlings by degree of attack, before (left) and after (right) the application of
the treatments, in the control of powdery mildew in the experimental block 1, Pepiniera Beclean

In experimental block 2, before the treatments, it was found that the average percentage of seedlings attacked
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is 4% in variant 1 and approximately 1% in the other variants. After applying the treatments, the average number
of attacked seedlings decreases in variant 1, below 1%, increasing to approximately 3% in variant 2 and 4% in
variant 3 Figure 7. Within block 3 (Pepiniera Valea Iusului, BE Lechinta), the treatment options were the same, the
initial situation being more favorable, the weakly attacked seedlings being 29% in variant 1, respectively 21% in
variant 2 and 3.

The general situation was also positively reflected at the time of determining the effectiveness when, with the
exception of the control variant, although less than 1% of seedlings were strongly attacked in all three variants, the
percentage of weakly attacked seedlings dropped to 10% in variant 1 and 2, respectively at 13% in option 3.
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Figure 8. The distribution of seedlings by degree of attack, before (left) and after (right) the application of the
treatments, in the control of powdery mildew in the nursery Valea Iusului.
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Table 1. Effectiveness of applied treatments expressed in percentages

Repetition Treatment option Beclean 1 year Beclean 2 years Valea Iusului 2 years
V1 92.68 90.63 96.86
1 V2 85.52 91.18 94.03
V3 86.18 79.02 92.43
V1 94.33 64.57 87.28
2 V2 87.06 78.02 89.90
V3 81.37 3.65 81.60
V1 98.04 38.31 68.82
3 V2 97.91 64.28 76.70
V3 96.30 57.57 67.29
V1 95.28 71.55 88.34
Average V2 91.10 81.76 88.10
V3 88.24 59.92 78.84

Note: After establishing the degrees of attack, the effectiveness of the fungicide used was determined, a situation presented in Table 1, where it
can be seen that the highest effectiveness was in experimental block 1, in the Beclean nursery, and the lowest in experimental block 2, in the
same nursery.

Climate data results

The climate of each area directly influences the production of saplings, especially those of Quercinea, therefore
the microclimate conditions were analyzed in each of the studied locations.

From the analysis of the climate data recorded between July 11 and August 22, it can be seen Figure 9 that there
are differences in the thermal regime between the two locations, thus in the Valea lusului nursery there were 3 days
with an average temperature below 18°C during the analyzed period; 8 days with values between 18-20°C; 13 days
with values between 20-21 °C; 7 days with values between 21-22°C; 3 days with values between 22-23°C; 3 days
with values between 23-24°C; 3 days with values between 24-25°C and 3 days with values above 25°C.

During the same period, the values recorded (Figure 9) in the Beclean nursery were: one day with an average
temperature below 18°C; 5 days with values between 18-20°C; 3 days with values between 20-21 °C; 7 days with
values between 21-22°C; 7 days with values between 22-23°C; 5 days with values between 23-24°C; 3 days with
values between 24-25°C and 12 days with values above 25°C.

30
25
20

15

GRADE CELSIUS

10

Pepiniera Valea lusulul

Pepiniera Beclean

Figure 9. Evolution of the average daily temperature during the studied period

Regarding the atmospheric humidity Figure 10, it is found that in the two locations, the two evolution curves
follow the same amplitude of variation, which we correlate with the precipitation regime of the studied period
(moderate to excessively rainy). For this climatic indicator in Beclean nursery, during most of the analyzed period,
were recorded between 60-80% (31 days out of 43) and there was only one day with exceeding this value, while in
the nursery Valea Iusului recorded 7 days with atmospheric humidity over 80%, of which 2 were even over 90%.
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Figure 10. Evolution of relative humidity of the air during the studied period

According to Figure 11, there was a total of 111.73 mm of precipitation in July (moderately rainy, only in 2014
there were 173 mm, in the last 3 years between 58-71 mm, and the multiannual average is 77 mm), and in August
were 33.79 mm (within the range of the multi-year average - 32 mm).
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Figure 11. The amount of precipitation recorded in July and August (Bistrita Weather Station)

CONCLUSIONS

Analyzing the distributions by degrees of attack in the three experimental blocks, it was observed that in the case
ofblock 1 the moderat attacked and strong attacked seedlings are more numerous compared to experimental blocks
2 and 3, a fact explained by the age of one year, the seedlings being more sensitive to mildew attack.

Following the application of phytosanitary treatments, their effectiveness was calculated, thus resulting in
greater effectiveness in experimental blocks 1 and 3, compared to block 2.

The variants were treated when the initial situation was very favorable, the application of the first treatments
took place when the infection had not appeared or was incipient. The situation was also positively reflected at the
time of determining the effectiveness, when, with the exception of the control variant, in all the treated variants the
vast majority of seedlings were weakly or moderately attacked, the strongly attacked ones did not exceed 4%.

The climate of each area directly influences the production of saplings, especially of Quercinea, that is why each
microclimate in which the experiments were placed was analyzed. The data were recorded using the CEM DT 172
device.
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The evolution of air temperature and humidity over decades reveals the fact that there were no major
differences in the regime of the two factors involved, a slight deviation being registered for the period August 1-10,
which turned out to be the warmest and driest period of the 43 analyzed days.
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