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Abstract       This paper intends to update the study related to the evaluation 
of Banu Mărăcine viticulture region and recommend the suitable production 
trends for this area. For that, the climatic study is based on a series of 
ecometrical indicators specific to viticulture regions (thermic balance, 
oenoclimatic aptitude index, bioclimatic index of vine, etc.). The ecological 
description is added with methods specific to phytogeography (Mayr 
tetratherme, histophenogram, etc.), resulting a multiple characteristic of the 
ecological potential of this wine centre. It is therefore distinguished the 
predisposition of the area for wine grape making, being analysed in the larger 
context of biogeography.   
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The characterization of the wine-growing centres 

represents a subject of interest for viticulture, being 

approached by many authors (1,2,3,4) from several 

points of view. The purpose is, on the one hand, to 

identify the ecological vocation for a specific type of 

product and to delimitate the territorial area favourable 

for obtaining products with designation of origin. On 

the other hand, estimations can be done on the 

dynamics of the viticulture regions or the modification 

of the grape variety depending on the current climatic 

changes. Furthermore, the international bodies 

recommend the development and update of studies on 

viticulture zoning towards delimitating the production 

areas. That is why the present paper is trying a multiple 

characterization of wine-growing centres using 

indicators which are specific to viticulture as well as 

study methods useful in bio-geography. 

 

Material and Method 

 
The study has been performed in the area designated 

for obtaining DOC and Banu Mărăcine wines. It 

unifies viticulture regions from several localities from 

Dolj County, in the close surroundings of Craiova 

municipality, represented by Banu Mărăcine centre 

(Coşoveni, Şimnicul de Sus, Seaca de Pădure, 

Brabova, Predeşti, Breasta, Almăj, Brădeşti). The 

ecological potential of this wine-growing region has 

been evaluated by joining the information provided by 

the numerical methods (ecometrical) and the analysis 

graphics (climagram, histophenogram, phenogram). 

There were used both well-known viticulture indicators 

(thermic balance, actual sunstroke, amount of rainfall, 

atmospheric humidity, heliothermal index, bioclimatic 

index of the vine, oenoclimatic aptitude index, 

heliothermal coefficient) as well as the indicators 

which refer to a wider frame of ecological studies 

(Mayr tetratherme, aestival and dryness indices). 

Climatic data and phonological observations have been 

systematized and interpreted later on. Their 

presentation hereinafter is based on field requirements 

(5, 6). 

 

Results 

 
From the geographical point of view, Banu Mărăcine 

wine-producing centre is located at 44
o
19' north 

latitude and 115 m altitude (7). From the climatic point 

of view (Table no. 1), the average values registered 

during the last 20 years indicate an annual quantity of 

596.2 l/m
2
, from which 402.5 l/m

2 
during the 

vegetation
 
period. If we refer to the values that allow 

the cultivation of grapevine, we notice that this 

criterion is achieved in Banu Mărăcine viticulture 

centre, but the annual fluctuation of this factor is 

capable of shaping the suitability of wine-producing 

years.  

In terms of humidity, a more constant parameter is 

noticed compared to the whole amount of rainfalls. The 

oscillations are within 57 % and 73 % during 

vegetation period. These figures comply with the 

values indicated in the specialty literature as favourable 

for the grape crops. The exceeding values, close to 90 

%, raise no special difficulties as they are registered 

mainly outside the growing season, with few 

exceptions, such as in 2005 when the production was 
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affected because of the association of several negative 

factors: temperatures below the resistance limit of bud 

complex, hail and excessive rainfalls during maturation 

phenophase. Nevertheless, separately these indicators 

cannot point out very exactly the suitability of a region. 

They act together with the temperature and sunstroke 

and their balance is the one that conditions the eco-

climatic framework in which the vine develops its 

growing and bearing processes. 

As ecological factor, the temperature influences vines 

both by level and cumulative effect. The annual 

average indicates a value of 11.4
o
C while in July it is 

registered 23.2
o
C. According to this criterion, the 

region is favourable to obtaining top-quality wines 

with controlled designation of origin.

   

Table 1 

Dynamics of biotope factors characterizing Banu Mărăcine wine-growing centre (1991-2010) 

Index I II III IV V VI VII VIII IX X XI XII 

Rainfall  

(l/m
2
) 

34,8 27,0 33,0 51,4 59,5 61,5 73,0 48,5 52,2 56,4 43,7 55,2 

Real insolation 

(hours) 

81,9 129,2 172,0 203,5 262,3 288,7 315,3 305,9 212,7 161,4 92,5 68,1 

The average 

temperature (
o
C) 

-0,9 1,2 5,9 11,6 17,3 21,2 23,2 22,8 17,1 11,8 5,3 0,0 

Relative humidity 

(%) 

89 80 72 70 69 69 68 68 73 79 84 91 

 

The average vegetation period of 18.9
o
C indicates the 

suitability for early varieties maturation. The 

cumulative effect of temperature pays an important 

role being involved in initiating the phenophases and 

can orient grape growers in deciding the production 

direction of the region subjected to evaluation (Table 

no. 2). The viticulture suitability is ensured and, from 

that point of view, the maturation of late varieties with 

table grapes is uncertain in this wine-growing area. 

Sunstroke is a particularly important ecological factor 

as the grape vine is a heliophyle plant. For Banu 

Mărăcine, this resource sums up 2 293 h/year, from 

which 1588 h during vegetation period, which 

corresponds to the possibility of obtaining high-quality 

red and aromatic wines from varieties that maintain 

their acidity. 

 

Table 2 

Indicators which characterizes Banu Mărăcine wine-growing centre (1991-2010) 

Index Thermal balance Heliothermal 

index 

Hydrothermal 

coefficient 

Bioclimatic 

index 

Oenoclimatic 

aptitude index global active useful 

Value 3466 3394 1662 2,70 1,18 8,44 4840 

 

As the unilateral assessment of the ecological factors is 

not sufficient, hereinafter it is presented the calculation 

of some synthesis ecometrical indicators. They shape a 

better suitability of a viticulture region considering that 

environment factors do not act alone but jointly, thus 

making their influence felt on the vine (Table no. 2). 

Now, the heliothermal indicator and hydrothermal 

coefficient register high values, which correspond to 

the accumulation of significant quantities of 

carbohydrates, favourable to obtaining high quality 

wines. The following indicators confirm this 

hypothesis, in that it shows that the interaction of 

abiotic factors is optimal for a viticulture oriented 

towards getting high quality white, aromatic and red 

wines.  

Additionally, it was considered appropriate to also 

establish the values of certain indicators which 

characterizes more extensively the respective region 

from the biogeographical point of view (Table no. 3).

 

Table 3 

Values of ecometrical indicators which characterizes Banu Mărăcine wine-growing centre (1991-2010) 

Index Lang index during the 

growing season 

Mayr 

tetratherme 

Aridity index 

Martonne 

Summer index 

Gaussen 

Value 21 21 27 0,31 

 

Thus, by means of the average values, we can conclude 

that, together with the vine, this biotype offers potential 

for the development of thermophile species when the 

dryness indicator expresses, by its value, the existence 

of a less humid climate corresponding to nemoral 

areas. It is also related to the possibility of vegetation 

expansion, especially arborescent vegetation. It is 

generally confirmed the presence of a continental 

climate. 
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Synthetized by means of the climagram, the climatic 

elements for the studied extension of time do not 

present a period of draught at Banu Mărăcine wine-

growing centre (Image no. 1). The water excesses (in 

2005) or scarcity (in 1993) registered at times are 

assimilated by the period average values, so that the 

region face only a dryness period.  It appears in the 

middle of July, continues throughout August and ends 

in the middle of September. 

Consequently, the multiannual feature shows that the 

hydrothermal regime at Banu Mărăcine wine-growing 

centre ensures sufficient hydric resources during the 

whole calendar year or during the vegetation period, 

with a slight decrease during the grape maturation 

phenophase. Nevertheless, this does not exclude the 

presence of some climatological extremes, years of 

extremely hot temperatures and a pronounced hydric 

deficit or years when the climatological features are not 

favourable because of the excess of water which lead 

to the impairment of harvest. 

In order to complete the picture of a wine-growing 

centre, together with the ombrothermic index, the 

histophenogram can also be included. It is drafted 

based on the previous multiannual average values. This 

represents another graphical method to highlight the 

ecological potential of the region (Image no. 2). It 

helps drawing up assessments related to the length of 

the vegetation season in the area of the weather station 

which registered the analysed data and distinguishing 

the differences between various vineyards depending 

on the geographical and altitude coordinates, etc.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the vine, the important temperature threshold is 10 
o
C. Because of that, we may appreciate that in Banu 

Mărăcine, the existing weather conditions sums up a 

vegetation period of approximately 200 days, between 

April 7
th

 and Oct. 24
th

. The period of maximum 

biological activity overlaps with the period between 

July 7
th

 and Aug. 31
st
 and sums up approx. 85 days.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Image no: 1. Climagram Banu Mărăcine  

(1991-2010) 

 
Image no: 2. Histophenogram Banu Mărăcine  

(1991-2010) 
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During that time, the intensity of the physiological 

processes is maximum as well as the foliar area or the 

values of certain indicators meant to assess the 

vegetative and productive balance of the vine. The 

extension of this period means the possibility of a 

common living of a large number of thermophile 

species to the detriment of the micro-thermal ones. 

The histophenogram made by reading the multiannual 

data from Banu Mărăcine shows that in here, the period 

of the vegetation season is approx. 255 days, between 

March 9
th

 and Nov. 19
th

. In the first half of this period, 

while the temperatures raise, it occurs the early 

vegetation phenophase. Moreover, for certain varieties 

with little expectations in terms of temperature, the 

entire vegetation cycle is developed.  

The vegetation period of the vine is joined by 

morphological and physiological changes in a sequence 

of vegetation (phenophase). They are dependent on a 

series of factors such as the biological features of the 

grape graft and pre-graft variety or weather 

characteristics of the respective year. The limits of the 

active vegetation period are given by the beginning of 

sap circulation and leaves fall. Between these two 

limits, the plant develops its annual lifecycle under the 

influence of ecological and technological conditions.  

Consequently, year after year, we will assist to the 

movement, one way or another, of the vegetation 

beginning and ending time. Their comparison with the 

multiannual average of the registers shall be able to 

lead to appreciations on the advance or delay of 

vegetation, with references to the moments of certain 

phenophase occurrence. 

By using the coding given by Baggiolini for Afuz–Ali 

variety it was accomplished a two year phenogram 

presented in Image no.3. When generating it, four 

phenophase were taken into account: budding 

(reference stage C), flowering (reference stage I), 

ripeness (reference stage M) and leaves fall (reference 

stage P). Consequently, it can be noticed the difference 

between these two years regarding the dates of 

vegetation release and the length of vegetation period. 

It can be said that in 2009 it was registered an 

anticipation of few days in vegetation as it started in 

the 122
nd

 calendar day, two days before the previous 

year. Nevertheless, along the way, the launching dates 

of the phenophase were even more advanced in 2008. 

Still the first signs of the vegetation end appeared in 

the eco-climatic conditions of 2009, after 306 days. It 

is therefore concluded that, compared to these two 

years, the ecological conditions led to a faster 

completion of the active lifetime in 2009, summing up 

184 days compared to 187 in 2008.

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This could be due to the thermal conditions of the two 

years as well as to the interaction between climatic 

factors (table no. 4.). According to the above 

mentioned, there are thermal differences between the 

two studied years, in favour of 2009, when the 

vegetation advance was evidenced. Some synthesis 

indicators show higher registered values in 2009, 

including humidity, which indicates an overall 

enhancement of heliothermal resources.

 

Table 4 

Climatic features of the years when the phenogram was drawn up 

 

Year 

 

Indicatorul 

The average 

annual 

temperature (
o
C) 

The average 

temperature 

1.04-30.09 (
o
C) 

The average 

temperature 

in July (
o
C) 

Thermal 

useful balance 

Heliothermal 

index 

Oenoclimatic  

aptitude index 

Aridity 

index 

Martonne 

2008 11,9 19,1 22,8 1684 2,3 4716 22 

2009 12,1 19,6 23,7 1768 2,6 4943 24 

 

 
Image no: 3. Phenogram Afuz-Ali 
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Conclusions 

 
The assessment of wine-growing regions could be 

completed by using (together with the classical 

winegrowing indicators) auxiliary biogeographical 

indicators, as well as graphical methods for evaluating 

the ecological potential. Consequently to this multiple 

characterisation of Banu Mărăcine viticulture centre, it 

was noticed the following: 

 the current continental climatic resources ensure the 

development of a thermophile  tree species, in an 

nemoral little humid area, dried in the second half of 

the summer.  

 there are provided conditions for getting high 

quality or current consumption white, aromatic and red 

wines, but the biotype can be also developed by 

cultivating table grapes varieties, within the approx. 

200 vegetation days; the ones with late maturation 

cannot find permanent conditions to ensure it.  

 the phenogram may represent a valuable tool in 

forecasting the phenophase dates, having useful 

implications for the wine-growing practice. 
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