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Abstract  

The culture of the vine on certain areas with superior productive results requires the continuous 

assessment of the ecological favorability of the space used for this purpose, as well as the 

identification and application of the most appropriate technological measures in accordance with the 

variable factors within the ecosystem. In accordance with the proposed research theme, the 

observations and determinations of this study focused on monitoring the climatic factors to evaluate 

the favorability of the study year and studying the influence of environmental conditions on some 

bioproductive parameters of the Merlot variety grown in the Banu Mărăcine viticultural center.   

The effect of varying environmental conditions on the varieties studied was evaluated by analyzing 

some indices: biological and productive at the variety studied during the 2022 year. The ecological 

conditions during the research period influenced the results obtained.. The Merlot variety interacted 

with the environmental conditions specific to the study period expressing its productive potential in 

a specific way. 
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INTRODUCTION.  

The influence of the specific conditions of 

the culture area, of terroir, on the produc-

tive results of the vineyard has been the 

subject of numerous studies (Cichi Daniela 

Doloris et al. 2009,2015, Xenophon V. et al 

2020) 

The notion of "viticultural terroir" includes 

the specific conditions of climate, soil, 

topography, biodiversity but also includes 

the cultural management of a site. 

Vitivinicultural “terroir” is” a concept which 

refers to an area in which collective 

knowledgeof the interactions between the 

identifiable physical and biological 

environment and applied vitivinicultural 

practices develops, providing distinctive 

characteristics for the products originating 

from this area” (Resolution OIV/VITI 

333/2010). 

The ecological conditions specific to the 

cultivation area have a decisive role in 

establishing the assortment of vine 

varieties cultivated in order to obtain a 

quality production (Băbeanu Cristina et al. 

2017, Bucur Mihaela, Dejeu L:C: 2016, 

Cardel M.F. et al 2019). 

Each of the areas favorable to the 

cultivation of vines have specific 

pedoclimatic conditions which, if they are 

correlated with the ecological requirements 

of the varieties and rootstocks, allow the 

production of grapes and wine of high 

quantitative and qualitative level (Costea 

D.C 2006, Cocklar H. 2017, Radu V. et al 

2019, Ubalde J.M. et al 2010). 

The variation of climatic conditions during 

the year of cultivation influences the 

physiological and biochemical intensity 

processes in the plant, the accumulation in 

66



Analele Universităţii din Craiova, seria Agricultură – Montanologie – Cadastru (Annals of the University of Craiova - Agriculture, 

Montanology, Cadastre Series) Vol. 52/1/2022 

 

the grapes of substances that determine 

the quality of the harvest and give the 

specificity of the wines obtained (Costea 

D.C. et al 2008, 2015, Căpruciu Ramona et 

al 2022, De Orduna R.M. 2010) 

As a result of climate changes whose 

effects also affect wine plantations, in order 

to implement specific technologies for 

sustainable, quality-oriented viticulture, 

numerous researches are trying to identify 

the reaction mechanisms of the grapevine 

in variable environmental conditions and 

the adaptive response of the grapevine to 

abiotic stress conditions (Leeuwen C. et al 

2019) to identify the most suitable 

technological measures that can be applied 

(Cardell M.F. et al 2019, Tissot C. et al 

2017) 

  

MATERIALS AND METHODS  

Observations and determinations were 

made at the Viticultural Farm from the 

Experimental Didactic Station on the 

University of Craiova, located in the Banu 

Mărăcine viticultural center, the demarca-

ted area for the production of wines with 

Designation of Controlled Origin (DOC) 

"Banu Mărăcine" in Dealurile Craiovei 

viticultural region 

In accordance with the research topic 

proposed, the observations and 

determinations focused on: monitoring 

climatic factors  for the evaluation of the 

favourableness of the study year (2022) 

and studying the influence of the 

ecoclimatic resources characteristic to the 

study years on the bioproductive 

parameters in the Merlot variety grafted on 

the Teleki 4 Selection Oppenheim 4 (SO4) 

rootstock, with a planting distance of 2 x 1.2 

m, semi-tall growth,  the vineyard being in 

the 7-th year after planting 

The effect of the varied climatic resources 

on the studied varieties was evaluated 

through the analysis of the biological 

indicators: shoot growth and maturation 

bud viability and bioproductive parameters 

– evolution of weight, volume, acidity, sugar 

an ahthocyanins content of berries during 

ripening .  

For the evaluation of the climatic 

conditions, the meteorological data from 

the data provided by WorldWeather 

Online.com were used. Other observations 

and determinations that have been made 

are specific to the field of study  

 

RESULTS AND DISCUSSIONS  

Evaluation of climate conditions during 

the experimental period.  

Weather data during the experimentation 

period (2022 year) are presented in the 

figures  1-4, in detail in the upper part of the 

figures and in the bottom of the figure the 

variation of the climate index in the period 

2010-2022  

 

 
Figure 1. Monthly rainfall amount and rainy 

days- Banu Mărăcine during the 

experimentation period 

 

Studying the amount of precipitation from 

the year 2022, it is found a larger amount 

of precipitation in the first part of the 

vegetation period (April-May 2022 - figure 

1) and precipitation above the multiyear 

average in September at the end of the 

period of the ripening period,  a fact that 

was reflected in the slightly lower sugar 

content at harvest 
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Figure 2. Monthly average of minimum, average 

and maximum temperatures in Banu Mărăcine 

during the experimentation period 

 

Comparing the average temperatures from 

the year 2022 with the multi-year average, 

higher values of temperatures are found, 

especially in the period June - September 

(fig 2) when the average temperature 

values  were higher with approximately 2 

degrees Celsius. 

 

 
Figure 3. Hygroscopicity and cloudiness values   

in Banu Mărăcine during the experiment period 

 

 
Figure 4 – Sun hours and Sun days                        

in Banu Mărăcine during the experiment period 

 

The values of hygroscopicity (fig. 3) and 

sunshine hours (fig. 4) indicate the 

favorability of the crop year for the vine, 

with higher insolation values and lower 

hygroscopicity being recorded in July and 

August, a fact that influenced the 

determined bioproductive indices and was 

found in the quantity and quality of the 

production obtained. 

 

Analysis of the biological indicators 

The evolution of the main phenophases 

of the variety Merlot in 2022, when the 

study was carried out, is presented in the 

table 1 

 
Table 1. The evolution of the main 

phenophases of the variety Merlot in the 2022 

year 

Variety Budburst Flowering Veraison 
Maturation 

and 
Harvest 

Merlot 20.IV-30.IV 1.VI-8.VI 20VIII-30VIII 1.X-10.X 

 

From the data presented in table 1 it can be 

observed that the budburst started on April 

20 and lasted about 10 days; the flowering 

started at the beginning of June 

(1.06.2022) and lasted 7-8 days; the 

veraison started in the last decade of the 

month August), and the grapes reached full 

maturity at the beginning of October. 

 

The maturation of canes. The results 

found in the length of matured and 

unmatured canes  are shown in figure 5 
 

Figure 5. The length of the total and matured 

annual growths of canes 
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The length of the matured growths (83.8%) 

shows a good preparation of the wood for 

the following year 

 

The viability of the buds  

Due to the loss of buds that occur during 

the winter and early spring, checking the 

viability of the buds is an absolutely 

necessary work before cutting the vines. 

The values of viability and the bud fertility 

vary depending on the genetic 

characteristics of the variety in question, 

the vegetative growths, as well as on the 

quantity and quality of last year 

metabolites, being determined by the 

ecoclimatic and pedological resources. 

The determination of the viability of the 

buds was carried out in March, after the 

danger of severe frost had passed and 

before cutting, and aimed to determine the 

percentage of viable and dead buds, as 

well as their position on the strings in order 

to determine the fruit load and the length of 

the fruit elements . 

 

 

Figure 6. Bud viability 

In the year 2022, for the grape variety 

Merlot cultivated at Banu Mărăcine 

viticultural center the bud viability had 

values of about 87.6% viable buds (figure 

6). This high value was also due to the mild 

winter 2021/2022 and allowed the vine 

cuttings to be done without problems 

 

 

 

Analysis of the bioproductive 

parameters 

Vine plants interact with environmental 

factors specific to the crop year and 

respond in the form of morphological, 

physiological and biochemical reactions 

that result in quantitative and qualitative 

changes in the chemical composition of the 

whole plant, but especially of the grapes 

obtained 

The analysis of the experimental results 

obtained at the Merlot variety, highlights 

the existing correlation between the 

environmental conditions specific to the 

crop year and the analyzed variety through 

the differences determined regarding the 

growth rate of the berries and the 

accumulation of content in sugars and 

acidity and anthocyanins. Figure 7 shows 

the dynamic evolution of grain weight and 

volume during ripening (from veraison to 

harvesting) 

 

 
Figure 7. The dynamic evolution of the weight 

and volume of the berries during ripening 

 

It is important to note that the precipitation 

in September had a negative influence on 

the ripening process, in terms of 

quantitative (fig 7) and qualitative 

parameters (fig 8, 9), the volume and 

weight of the berry being higher but the 

amount of sugars and, with a smaller 

amplitude, the content of anthocyanins at 

harvest being lower than in the previous 

year, with a different climate profile, 
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respectively less precipitation in the period 

before ripening. 

We can see that the lower amount of 

precipitation during the vegetation period 

did not negatively influence the growth and 

fruiting process, but the precipitation at the 

end of September had an influence 

affecting the sugar content of the grapes, 

which could have been higher- fig 8 

 

 
Figure 8 Evolution of sugar content and acidity 

of berries during maturation 

 

However, the Merlot variety demonstrated 

a high accumulation potential, the sugar 

parameter increasing by 136 g/l in the 

period 12.08-8.10 to a value of 198g/l 

under the conditions of acidity at harvest of 

4.4 g/l - figure 8. 

 

 
Figure 9. The dynamics of the accumulation of 

anthocyanin compounds in Merlot grapes 

 

The content of anthocyanins in grape 

berries varies depending on the genetic 

characteristics of the variety, ecological 

factors, viticultural agrotechnics. 

The richness of the heliothermic resources 

specific to the cultivation area determined 

an accelerated rate of growth of this 

qualitative parameter, so that at harvest the 

Merlot variety achieved anthocyanin 

maturity with a level of 1268 mg/kg grains -

fig 9 

 

CONCLUSIONS.  

The diversity of environmental conditions 

during the research period was found in the 

variations of the bioproductive indicators 

studied. 

The Merlot variety has interacted with 

environmental conditions, expressing its 

adaptive potential in a specific way. 

The Merlot variety taken in the study 

demonstrated a good ripening of the wood, 

a good viability and fertility of the buds and 

a high potential for the accumulation of 

chemical constituents that indicate the 

quality even in the conditions of a year in 

which the amount of precipitation was not 

distributed according to the plant's 

requirements to obtain very good quality 

products 

In this context, considering the favorable 

environmental conditions and the tradition 

of obtaining quality wine products in this 

area, the cultivation of the vine represents 

a successful economic activity.  
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