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Abstract        Studies on the impact of environmental factors on tree 
species phenology allow decisions about the appropriate choice of product for 
different areas of culture, according to ecological conditions. 

This paper has proposed to study the influence of climatic factors 
changes lately on the development phases of vegetation peach Prunus 
persica L. species (Batsch) in terms of Oltenia Romania). The observations 
refer to the second stage of fruit bud rest, the optional rest.  
 The impact assessment of climate variability on tree species involves 
the use of thermal agroclimatic indices that can quantify the producing of a 
major thermal risk   in tree species during the spring season, while the risk to 
late frosts is major for fruit growing production. 
The climatic factors of the previous year, the exit out of deep rest (winter) and 
temperatures of the first months have produced severe damage to the 
experimental field research SCCCPN peach groves.   
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The interest for phenology is one of the oldest, since in 

the past, the possibilities for human survival and, in 

particular, agricultural activities, were directly related 

to the understanding of  the relationship between the 

environment and the development of flora and fauna 

(14 ). 

 Currently in the context of climate change, 

due to the possibilities of monitoring based on plant 

species sensitivity to record and respond to 

environmental conditions, phenology is undergoing a 

revival phase (13; 16; 22; 3; 23). 

 The profound changes that have occurred in 

air temperature after the 1980s have led to sharp 

reactions on plant phenology in many regions of the 

world (3). The temperature rise, caused by the 

greenhouse effect, is manifested by diurnal and annual 

changes and even during the same day (1) which can 

lead to plant phenological changes (18, 6, 5, 7, 1). 

Many tree species are susceptible to spring frosts 

during flowering. Warming downgrades both last 

springs frost date and the time of flowering, whilst the 

risk of late frosts on damage buds remains broadly 

unchanged (19). 

 For some species with short deep sleep 

(apricot, almond), warm weather in late winter, with 

temperatures above the biological limit, determine the 

moisturizing and drawing of their buds. 

 Regarding the autumn phenophases (23), 

these show that they tend to be much more difficult to 

define, being under the influence of weather events 

such as isolated frosts or strong winds, information on 

the relationship between meteorological factors and 

coloring / fall of the leaves are still vague (16). If, for 

example, for predicting spring phenological phases are 

many models, for the fall phenological phases has not 

yet been developed a model (10, 4). 

 In particular, spring phenophases are 

temperature-sensitive (21), implying that their long-

term analysis can provide information on changes in 

temperature in winter and spring (16). In this sense, 

analyzing long-term records on the Prunus avium 

flowering, Sparks and Menzel (23) found a very strong 

correlation with spring temperatures, which means that 

the observed variability can be attributed to them. 

 Peach, as we know, was formed as a species 

in regions with warm and relatively dry climate, with 

plenty of sun. Therefore, it has higher requirements to 

heat than other tree species grown in our country, being 

exceeded only slightly in this regard by the almond and 

apricot. 

 The influence of temperature as a limiting 

factor of peach culture is manifested differently, 

whether it's high or low temperatures, or the alternation 

of these two.  

 Peach succeeds in areas where the average 

annual temperature is between 10ºC and 11,5ºC. (17). 

The resistance of the fruit bud at low temperatures is 

conditioned by the genetic characteristics of the 

variety. However, damages caused by winter frosts on 

different varieties are recorded at various temperatures, 

because, for the genetic traits, are added many other 

factors, such as the state of preparation for the winter 
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trees, low temperature duration, how the temperature 

drops in early winter and temperature fluctuations 

during winter, as well as the date when the 

temperatures are lower than the winter rest. Flowering 

peach buds, at rest, resist from -23ºC to 25ºC ....- (17). 

 If in January-February appear warm periods, 

over the biological threshold, the peach being 6.5 ° C, a 

frost return may affect the fruit only at ...- 11ºC -10ºC. 

(17). 

 By classifying counties in Romania by size 

and direction of the potential effects of climate change, 

by Downing and Patwardhan (9), Szőcs Emse (24) 

classified them by their vulnerability, and scored Dolj, 

Olt County, Buzau, Virginia, Giurgiu, Tulcea , 

Calarasi, Ialomita, Braila, Vrancea, in highly 

vulnerable areas. 

In the south of Romania, also light, as a factor 

of vegetation, has a decisive influence on the 

production process of trees (12). But it depends on the 

morphology and photosynthetic efficiency of the leaf, 

vegetative growth, induction, differentiation, binding 

and fruit growth (11). 

 

Materials and Methods                                         
 For the study of this paper, it was analyzed the 

behavior of seven peach varieties grown in southern 

Oltenia (CCDCPN Dăbuleni-Romania), the plantation 

being in the fifth year after planting. 

 Phenological observations focused on the 

second stage of fruit bud rest, the optional, every two 

weeks, with the help of a portable digital microscope, 

Motic-DS-2. Sections were performed by flowering 

buds placed in the lower third, middle and upper third 

of the mixed branches. 

   The Peach varieties studied are: Springold, 

Springcrest, Collins, Cardinal, Jerseyland, Redhaven 

and Southland, and interpretation of phenological 

observations were possible using climatic data 

provided by the weather station unit. 

 
Results and Discussions 
 From a climate perspective, the sandy soils, 

left of Jiu, is framed by Köppen in the climatic 

province CFAX, having a strong continental 

characteristic, with slight Mediterranean influence, 

manifested by increased dryness in the months from 

July to September and a normal quantity of rainfall in 

May and June. The average annual temperature in the 

area has increased from 11.3ºC to 12,1ºC in recent 

years, which favor the onset of phenological phases of 

earlier vegetative organs, fruit and beyond for the 

peach species 

 Trends in the beginning of the vegetation 

season in Europe (1969-1998 period), correspond to an 

early production , on average of 8 days, related to 

changes in the air temperature in early spring 

(February-April) and a positive growth phase of the 

NAO index . Also, a warming with 1 ̊ C during this 

period leads to the onset of the growing season earlier 

with 7 days, while the annual heating of 1 ̊ C increases 

the growing season by 5 days (2). 

 From specialty textbooks we learn that the 

peach enters the winter sleep in the second half of 

November and ends in late February. Thus, winter rest 

is between 125-145 days. (8). 

  We can characterize the average temperatures 

from November to December (date of entry into the 

rest of peach) in the area as being positive (INM 

Ratings) with a deviation of the average air 

temperature normal to climatological averages of 

previous years (Table 1). 

 

  

 Table 1 

Annual climatic data C.C.C.D.C.P.N. Dăbuleni (2014) 

Climatic 

element 

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

Average 

temperature 
1,93 1,99 9,93 12,61 16,6 20,7 23,10 23,7 15,3 12,0 5,43 1,15 12,29 

Maximum 

temperature 
15,9 20,8 25,9 25,5 30,2 33,7 34,9 37,6 30,6 27,2 13,7 17,6 26,13 

Minimum 

temperature 
-14,1 -12,5 -1,2 2,5 6,3 5,2 12,5 8,2 5,1 -0,3 -3,5 -20,4 1,02 

Precipitations 

mm 
41,9 27,8 62 123,8 117,4 92 125,6 16,5 165,9 52,8 40 138,8 83,71 

Humidity % 94,24 95,36 71,91 80,34 76,5 76,92 77,89 79 82,32 87,14 93,10 93,03 83,64 

Average 

multiannual 

temperature 

1956-2015 

-1,29 0,77 5,69 11,79 16,77 21,62 23,07 22,38 17,75 11,39 5,46 0,45 11,37 

Multiannual 

precipitation 

amount mm 

32,35 32,99 36,23 46,71 61,57 68,46 54,23 37,70 47,38 33,67 46,65 51,05 45,75 

 



 143 

Specialized studies tell us that, harmful for the peach, 

are also heat and rainfall during the mandatory rest 

entry of the peach, so we can see from Table 1 that in 

the sandy area in Southern Oltenia the rainfall 

deviation in November 2014 was negative, compared 

to the climatological normal (1961-1990 NIM.) 

From the climate data presented in January 

2015 (table 2), we see that the minimum is -23,1̊ C 

recorded on the 1st of January 2015 and the 

consequence of this temperature was the peach species 

flowering buds frostbite, 60-70%, depending on the 

variety. 

In the temperatures of February 2015 from the 

third decade (Table 3), a period that is indicated 

leaving the Winter rest , for the species of peach , the 

fruit bud was conducive to conduct this phenomenon , 

the maximum temperatures being 14,5̊ C and the 

minimum temperature decade being 8,6̊ C, thus 

representing reaching the species biological threshold.

 

                                                                                                                                        Table 2 

 
Climatic data January 2015 

Decade T ̊C 
U% Precipitations 

Average Minimum Maximum 

I -3,33 -23,1 11,4 86,32 20,6 

II 1,9 -6,3 19,2 89,61 1,6 

III 3,35 0,4 15,3 94,71 23,6 

M 0,64 -23,1 19,2 90,21 16,8 

 
Table 3 

       Climatic data February 2015      

 

Decade T ̊C 
U% Precipitations 

Average Minimum Maximum 

I 0,9 -9,4 9,8 90,26 20,4 

II -1,46 -10,2 10,2 82,42 1,8 

III 7,05 -2,7 14,5 92,78 9,8 

M 2,18 -10,2 14,5 88,49 31,2 
 
March with its temperatures (Table 4) did not 

prove favorable for the peach species, its oscillations 

between day and night temperatures causing a wound 

in the south and south west of the tree trunk due to 

excessive heating during afternoons and sudden 

cooldowns at nights with negative temperatures.

 

 
Table 4 

       Climatic data March 2015      

                                     
Decade  T ̊C  U% Precipitations 

 Average Minimum Maximum   

I 5,65 -2,3 16,5 82,4 4,6 

II 5,23 -1,2 12,5 82,74 6,6 

III 9,55 -2,3 20 75,57 31,2 

M 6,8 -2,3 16,5 80,24 52,6 

 
                               

The influence of climatic factors has been 

confirmed by observations of fruit buds (flowering) by 

longitudinal sections on different periods, with breaks 

of three weeks between observations. 

From the first observations (28.02.2015) it can 

be seen (photos 1-3) the enlargement of anthers and 

carpel, thus finding out the exiting of the winter rest 

(the binding one) and the entry into forced one 

(optional), but some bud necrosis was observed.
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     Foto.1 Soiul Collins-28.02.2015           Foto.2 Soiul Cardinal-28.02.2015        Foto.3 SoiulSouthland-28.02.2015 

 

Observations determined at three weeks away 

(photos 4-12) confirm and demonstrate the 

consequences of -23̊ C temperature recorded, much of 

the buds, in particular the branches of the middle part, 

suffering necrosis. 

 

 

           
   Foto.4. Soiul Springcrest-21.03.2015     Foto.5. Soiul Springold-21.03.2015     Foto.6- Soiul Jerseyland-21.03.2015 

      

           
   Foto.7 Soiul Redhaven- 21.03.2015          Foto.8 Soiul Jerseyland-21.03.2015      Foto.9 Soiul Spindgold -21.03.2015 

 

      
 Foto.10  Soiul Sprincrest-21.03.2015        Foto.11 Soiul Cardinal-21.03.2015           Foto.12  Soiul Collins-21.03.2015 

 
After another three weeks (03.04.2015) for 

achieving the report of loss of flowering buds, there 

were counted viable buds on the branches of the peach 

from the plantation, leading to the conclusion that 

peach plantation suffered losses of 95% of flowering 

buds, leaving the peach plantation in the area, in 2015, 

without the hope of production. 
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Conclusions 

 
1. Although in specialty literature we find that the 

peach flowering buds -22̊ withstand temperatures 

between -22
o 

C and C -24̊ C, it seems that in the 

south of Oltenia peach fruit buds were affected in 

amounts exceeding 60% at -23,1C̊. 

2. The higher amplitude of temperatures (18-20oC) in 

short intervals, both in January and in February, 

sensitized flowering buds, which led to the 

destruction of the reproductive organs (ovaries and 

anthers)  

3. For the peach, a species with short rest periods, in 

late winter warm temperatures, above the biological 

threshhold, determined the moisturizing of buds, 

which resulted in increased sensitivity to low 

temperatures -10.2 ° C on February 11, 2015 ; -9.4 

° C to 18 February 2015. 

4. A cause regarding the frostbite of the fruit bud was 

due to several factors, including: the readiness of 

trees for the winter, bud development phase, soil 

and atmospheric humidity, low temperatures and 

especially its oscillation, the cultivated variety but 

also the rootstock. 

5. Frostbite to 60-70% of the peach fruit buds does not 

cause prejudice to the harvest, provided that during 

flowering to stop interfering other climatic 

accidents, but the loss of 95% of the peach fruit 

buds will harm the harvest of 2015, representing the 

2nd year of the last four years, a similar situation 

being in 2012 when temperatures above the 

absolute minimum of -27̊ C destroyed the skeleton 

branches. 
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