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Abstract       This paper has proposed to analyse the reaction of the peach 
tree (Prunus piersica [L.] Batsch) to climatic changes that have been 
registered in the sandy area from the south of Oltenia. 
The climatic parameters studied have referred to the values from the active 
vegetation period of the peach tree and have been pointed to the practical 
thermic balance and the amount of precipitation. There have also been 
accomplished studies concerning the agreeability of area for the cultivation of 
peach tree, multicriteria climatic analysis and the pedological study. The main 
types of peach trees that have been taken to study are Redhaven, Harvester, 
The Splendid of autumn, Harbinger, Splendid Springold, Goldcrest, Harken.  
From the phenology point of view, the main reaction to these changes of 
environment is the increasing of season length of vegetation, an early 
activation of spring fenophases, a delay of those of autumn. The climatic 
changes made their appearance in the sandy area from the south of Oltenia 
through the increasing of frequency of torrid days, the appearance of aridity 
phenomenon, fenological changes to fruit growing plants. 
Because of the fact that climatic elements realized on the sandy earths of 
Oltenia are adjacent and even superior through the main areas of cultivation 
of peach tree from the country, it can be appreciated that this area, through 
the early that impresses to the ripening of fruits, represents a favourable area 
for the cultivation of peach trees with superior quality fruits, not only for the 
fresh consumption but also for export.   
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The affect some sectors and areas of the most 

important agricultural sector (crop production, 

livestock, forestry, fisheries), food production, 

biodiversity, water, human health, infrastructure and 

human settlements, energy and tourism. 

 The Fourth Assessment Report of the 

International Panel on Climate Evolution (IPCC, 2007) 

found that the average temperature on Earth has risen 

by 0.76 ° C compared to 1850. Warming of the past 50 

years is due, to a great extent, by the greenhouse gas 

emissions from human activities such as burning fossil 

fuels (coal, oil, gas), destruction and degradation of 

forests, etc.. (Szöcs EmSee, 2011). 

 By classifying counties in Romania by the 

size and direction of the potential effects of climate 

changes on Downing and Patwardhan (2003), Szöcs 

EmSee (2011) carried out the classification according 

to their vulnerability and scored the counties Dolj, Olt, 

Mehedinti, Buzau, Virginia, Giurgiu, Tulcea, Calarasi; 

Braila, Vrancea, having highly vulnerable areas. 
 

In order to efficiently acknowledge the sandy 

soils that occupy surfaces in southern Romania, the 

major concerns in this field are including objectives, 

studying the behavior of certain species of fruit trees 

with a high potential for adaptability in terms of 

ecopedological poorly fertile sandy soil, in order to 

obtain fruit qualitatively competitive market. 

            The peach is a fruit tree species planted 

everywhere, where its temperature requirements are 

fully satisfied. 

 Due to its ecological plasticity, the peach tree 

has spread to all continents, ranking fifth as productive 

after citrics, bananas, apples and pears. Except tropical 

lands, it is grown up to 50o-40o north latitude and 35 

south latitude (Gr Mihăescu, 1966 M. Popescu et al., 

1993 Monet R., 1992, etc..). 

 The nutritional values of the peach tree are 

high. It contains sugars (9-18%), organic acids (0.5-

0.9%), pectin substances (0.3-0.63%), vitamin C (5 0.2 

to 18, 7%), minerals and other substances necessary for 

the human body, hencefore being a highly appreciated 

fruit (Antonia Ivaşcu, 2002). 

Correlation of annual average temperatures, 

the optimum caloric requirement of days with optimal 

temperatures and the amount of active temperatures 

required to take the main phases of vegetation are the 

indicators of zoning for the main species and varieties 
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of trees and fruit shrubs in our country (Baciu A. , 

2005). 

In the south of Romania, the light, as a vegetation 

factor, has an influence over the production process of 

the trees (Hoza D., et al., 1998). It depends on the 

morphology of the leaf and the photosynthetic 

efficiency, vegetative growth, induction of 

differentiation, the growing and binding and fruits 

(Fideghelli C. G. Rigo, 1995). 

 

Materials and Methods                                          

 
 The study was undertaken at SCCCPN 

Dăbuleni and the climatic parameters studied were 

related to the values of the active vegetation period, 

covered peach and were useful for the heat balance and 

the amount of precipitation. They also conducted 

studies on promoting the area for peach culture, 

climate analysis and multi-criteria pedological study. 

 Of all the seed species studied in SCCCPN 

Dăbuleni, peach showed off its valence as the most 

valuable species (P. Ionescu, 1971citat of Negrescu I., 

1981). 

Risk factors are the minimum absolute 

temperatures that are recorded rarely (every 20 to 25 

years) and on the last day of frost (April 10 to 21) a 

phenomenon that has a very low frequency (Tudor A., 

et al. 1997). 

Ecological conditions offered by the sandy 

soils in southern Oltenia confer an earliness in the 

ripening of the fruit, about 7-10 days ahead of other 

areas. The weak possibility of developing fertile sandy 

soils, unsuitable for certain crops, the need of a supply 

for fruit production in the area and the early production 

are several factors that argue for the development of 

fruit growing on these soils. 

 The sands and sandy soils in southern Oltenia 

are characterized by a high content of coarse sand (50-

70%), some clay and dust (2-8%). The total porosity 

and sand aeration is high, which causes the 

mineralization of the organic material and the high 

temperature high amplitude to a depth of 40 cm. The 

low specific heat and high thermal conductivity, cause 

very high temperatures in the summer time on the the 

surface (above 60 C). In terms of hydrophysics, the 

sands of southern Oltenia are characterized by low 

values of a withering coefficient (1.1 to 2.1%) of field 

capacity (7.5 to 9.3%) and high values of bulk density 

to the depth of 1.0 m (1.47 to 1.48 g/cm2) (Mihaela 

Croitoru et al., 1999). The main varieties of peach that 

were studied were: Redhaven, Harvester, Gorgeous 

autumn Harbinger, Splendid, Springold, Gold Crest, 

Harken. 

Research on the climate change in the sands 

of southern Oltenia where achieved through: 

 1. Analysis of climatic factors in the sands - 

Dăbuleni. 

 2. Recording of the main phenological phases 

of vegetative organs and harvest on the fruit varieties 

studied for the years 2003 and 2009. 

 

Results and Discussions 

 
The development of agro-ecological sandy 

soils in southern Oltenia through the growing of fruit is 

currently done differently, depending on the nature of 

soils, their fertility and assortment of fruit tree species 

highly adaptable to the ecopedological conditions, the 

degree of mechanization, the improvement degree of 

physico-chemical characteristics and agroproductive 

and last but not least, the greater financial effort that is 

invested and the production it generates. Choosing the 

range of tree species with high suitability for 

ecopedological conditions of sandy soils, is essential in 

achieving high yields, safe and stable to the better use 

of these soils. 

On the sandy soils in southern Oltenia stone 

species give the best results. The peach stone has had 

its valence flaunted as the most valuable species. In 

this sense, it must be given due attention to maintaining 

and even increasing crop areas by applying appropriate 

technologies and, of course, through continuous 

improvement to increase the amount of fruit assortment 

and quality of them. 

Given that climatic elements from Dăbuleni 

sandy soils, it can be appreciated that the area through 

which fruit ripening comes early, it is a favorable area 

for growing peach fruit quality. 

The Climatic factors most influent on the 

success of fruit trees on sandy soils are light, 

temperature, precipitation, wind and soil. 

To determine whether over time the climatic 

conditions changed due to the greenhouse effect, 

comparatively climatic data was analyzed in the 

intervals 1956-2013 and 2003-2013 to SCCCPN 

Dăbuleni, data presented in Tables 1 and 2. 

From the above data it is confirmed the 

research literature concerning the average temperature 

increase over the past years (12.1 ° C to 11.3 ° C). 

              The temperature factor analysis of the 

vegetation shows monthly average temperatures rise, 

but they are within the parameters required for the 

biology of the peach tree. The record, however, 

maximum temperatures above 30 ° C (heat stress) in 

the months from May to September, result in the 

reduction of physiological processes in plants.  

Temperature Effects on peach in the study area for the 

period under review can be summarized as follows: 

 - low temperatures below zero, -2.5 ° C 

(2003) and - 3.7 ° C (2012) were recorded in April, 

after the vegetation. At such temperature peach fruit 

related to species were totally destroyed. 

 The maximum temperature recorded during 

the growing season was 43.5 ˚ C on July 24, 2007. It is 

worth mentioning that in that month were recorded 
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daily air temperatures above 30 ˚ C, and rainfall was 

absent. 

In the winter of 2012 when it was registered in the 

month of February the temperature of -27.0 ° C, the 

peach crop was severely affected, having destroyed 

semiskeletical branches. 

Through the monthly average temperatures in 

March, April and May, it is favored the  early onset on 

the growth process and fruiting phenophases sequence 

of vegetative organs and fruits. 

The average annual precipitation, total in the sandy 

soils of southern Oltenia 520 mm, but they are 

unevenly distributed over the year (Figure 2) and with 

small variations from one year to another. 

The annual average precipitations in the 2003-

2013 period were 512.8 mm (see Table 1), lower than 

the average rainfall in the 1956-2013 period, which 

was 541.4 mm (Table 1). 

Reduced rainfall and uneven distribution 

during the growing season, high temperature, frequent 

and strong winds, low atmospheric humidity during the 

summer, low water retention capacity of the soil, 

require irrigation as a mandatory measure, with small 

rules at short intervals time. 

The continuing effects of aridity recorded 

after 2000 especially in the south and east of the 

country have led to negative economic effects such as 

partial or total loss of the fruit crop and premature 

aging of the plantations. For fruit growing water stress 

severity is accentuated by the fact that the most severe 

water shortage is manifested in deep ground (60-100 

cm), in the maximum spread of the root system in 

trees. 

To assess the influence of climatic factors on 

vegetation phenological phases of the eight varieties of 

peach studied, it was followed when the buds started 

swelling, the beginning of  blossoming, early 

flowering, mass flowering and end of flowering, 

phenophases deeply influenced by climatic factors, 

mainly temperature. 

 

 
Table 1 

Multianual climate data SCCCPN Dăbuleni (1956-2013) 
Climatic 

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

Multianual 
average 

temp. 

-1,35 0,75 5,62 11,78 16,77 21,64 23,07 22,36 17,74 11,38 5,46 0,44 11,3 

Multianual 

prec. average  
32,19 33,08 35,79 45,38 60,61 68,05 53,00 38,07 45,34 39,59 40,76 49,54 

541,4 

 

Maximum 

absolute 

temperature 
(0C) 

19,6 

(2007) 

23,0 

(1989) 

28,9 

(1983) 

34,7 

(1998) 

37,5 

(1993) 

43,3 

(2007) 

43,5 

(2007) 

40,4 

(2006) 

38,2 

(1962) 

34,8 

(1991) 

28,8 

(1989) 

20,5 

(1957) 

43,5 

(2007) 

Minimum 

absolute 

temperature 
(0C) 

-30,5 

(1963) 

-27,00 

(2012) 

-16 

(1963) 

-2,5 

(2003) 

1,0 

(2000) 

5,8 

(1962) 

8,5 

(1987) 

6,0 

(1961) 

-2,2 

(1977) 

-6,8 

(1987) 

-20,0 

(1993) 

-20,9 

(1962) 

- 30,5 

(1963) 

 
 
 

Table 2 

Multianual climate data SCCCPN Dăbuleni (2003-2013) 
Climatic 

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

Multianual 

average 
temp. 

-0,9 2,4 5,3 13,2 18,1 22,2 24,2 23,9 18,0 12,1 6,4 0,9 12,1 

Multianual 

prec. average  
35,4 25,6 33,6 29,8 65,4 60,8 56,3 43,3 33,3 50,0 33,4 32,2 512,8 

Maximum 
absolute 

temperature 
(0C) 

19,6 
(2007) 

22,0 
(2008) 

24,9 
(2012) 

29,8 
(2007) 

36,9 
(2008) 

43,3 
(2007) 

43,5 
(2007) 

40,4 
(2006) 

38,0 
(2007) 

32,2 
(2012) 

26,9 
(2010) 

19,2 
(2011) 

43,5 
(2007) 

Minimum 

absolute 

temperature 
(0C) 

-24,5 

(2010) 

- 27,0 

(2012) 

- 10,0 

(2011) 

- 3,7 

(2012) 

4,7 

(2009) 

6,9 

(2010) 

11,0 

(2011) 

6,5 

(2012) 

4,3 

(2006) 

- 4,6 

(2010) 

- 8,7 

(2011) 

- 17,3 

(2009) 

-24,5 

(2010) 
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The display of phenophases differ from one variety to 

another, and within the same variety, differs depending 

on the weather of each individual year. 

 Regarding the average temperature of the day 

when the meiotic division ocurred, it was found that in 

some years, the peach was below its biological 

threshold (6.5 º C). Research literature explains this 

phenomenon in that the spring bud development may 

begin at lower temperatures, because the temperature 

of the bud is within +3 to +6 ° C higher than the 

temperature of the air. (Mănescu et al. 1975 ). 

In Table 3 it can be seen that the starting 

phenophase of the swelling buds started at very close 

periods for all varieties (March 30th for Splendid 

variety and April 3rd for Harken). 

The duration of the growing phase, from the 

beginning to the end of the swelling buds blossoming 

is 22-24 days for the conditions of the year 2003. 

In the year 2009, during these phenophases were 

between 11 days (Redhaven) and 15 days (Gold Crest). 

It can be seen that in 2009 there was a compression in 

the duration of the phases of vegetation, which is 11 

days for Redhaven and 15 days for Gold Crest.

 

 

Table 3 

The main phenophases of vegetation 

Variety Climatic 

year 

Vegetation stages of vegetative buds 

 

Vegetation stages of the fruit buds 

Swelling buds 

beginning 

Unbuding 

beginning 

Blossom  

begining 

Mass 

blossom 

End of 

blossom 

Redhaven 2003 02.04 11.04 14.04 19.04 26.04 

2009 02.04 04.04 06.04 09.04 13.04 

Harvester 2003 02.04 10.04 14.04 19.04 26.04 

2009 02.04 04.04 06.04 09.04 14.04 

Superbă  de 

toamna   

2003 02.04 10.04 13.04 19.04 26.04 

2009 02.04 04.04 06.04 10.04 14.04 

Harbinger 2003 02.04 11.04 16.04 19.04 26.04 

2009 02.04 05.04 07.04 11.04 15.04 

Splendid 2003 30.03 08.04 13.04 18.04 24.04 

2009 03.04 06.04 07.04 11.04 15.04 

Springold 2003 02.04 10.04 14.04 19.04 24.04 

2009 02.04 08.04 09.04 12.04 15.04 

Gold Crest 2003 02.04 10.04 14.04 19.04 25.04 

2009 02.04 08.04 10.04 14.04 17.04 

Harken 2003 03.04 11.04 15.04 19.04 26.04 

 2009 03.04 09.04 10.04 14.04 16.04 

 
Conclusions 

 
 In conclusion, from the analysis of climate 

data on sandy soils in southern Oltenia and their 

influence on vegetation phases in peach browsing, it 

can be seen that: 

 -  annual average temperature in recent years 

has increased by 0.8 ° C compared to the average from 

1956 to 2013; 

 - annual average precipitation for the same 

period decreased, thus the aridity phenomenon being 

manifested; 

 - frequency of extreme temperatures 

(maximum and minimum) has increased; 

 - early flowering appears approximately a 

week earlier, mass flowering occurs approximately 9 

days earlier and the end of flowering is done with 11 to 

15 days earlier in 2009 compared to 2003. 
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