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Abstract       According to literature, the degree of resistance to frost is higher 
in pome species (apple, pear) and lower in stone species. During biological 
dormancy, the stone species trees can withstand absolute minimum 
temperatures ranging from -26 ̊C to -28 ̊C (apricot), sweet cherry -29 ̊C, sour 
cherry -30 ̊C and plum tree -30 ̊C, -32 ̊C. 
Only trees with good vegetation conditions, having accumulated great 
amounts of reserve substances, which completed their growth in due time and 
have had good conditions for the completion of the hardening can withstand 
these temperatures. 
According to weather data recorded at Dăbuleni research-development centre 
for sand soil cropping, and based on observations regarding phenology it is 
apparent that temperature variations, especially low temperatures have had a 
negative impact on fruit trees, leading to blight of flower buds in apricot 
species. The sweet cherry, sour cherry and plum species have also been 
affected, but to a lesser extent. 
In conclusion we can assert that although the resistance parameters in apricot 
species are -26 ̊C to -28 ̊C, as a result of minimum temperatures of -20,4 ̊C in 
December 2014 and -23,1 ̊C in January 2015 the flower buds were affected 
by 90%; in sweet cherry species by 2%, sour cherry species by  2% and plum 
species by 10%.   
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During the dormancy period, due to hereditary 

properties, the fruit trees accommodated to the climate 

in our country have different resistance, according to 

species, variety, age, parent stock, climate conditions 

in the respective year, the applied land use (2). 

Because of the greenhouse effect, as a result of 

pollution, there have been profound changes in air 

temperature after the 1980’s, which led to significant 

changes concerning the evolution of plant phenology in 

many regions of the world (4). The rise in temperature 

caused by the greenhouse effect consists of diurnal and 

annual changes and even changes during the same day 

(1) which may result in phenological changes in plants 

(16, 6, 5, 4, 1). Many fruit species, especially stone 

species are susceptible to spring frost during 

florescence. Climate warming advances both the date 

of the last freeze in the spring and the date of the 

florescence, while the risk of late freeze in respect to 

affecting flower buds remains generally unchanged 

(17). 

For some of the species with deep short dormancy 

(apricot, almond), the warm periods at the end of 

winter with temperatures exceeding the biological 

threshold lead to hydration and dehardening of the 

shoots. 

Regarding autumn phenophases, Sparks (19) shows 

that they tend to be much more difficult to define, 

being also influenced by weather events such as 

isolated freeze or strong winds, while information 

concerning the relations between weather factors and 

leaf colouring/falling is still vague (13). While there 

are multiple patterns for spring phenophases forecast, 

no pattern has been developed yet for a forecast of 

phenophases regarding profound and optional 

dormancy (11, 5). 

Spring phenophases are susceptible to the temperature 

factor (18) implying that a long-term analysis of these 

phenophases can provide information on changes in 

temperature during winter and spring (14). In this 

respect, by analyzing long-term records on florescence 

in Prunusavium, Sparks and Menzel (19) have found a 

very strong correlation with temperatures in spring, 

which means that the observed variability can be 

attributed to these temperatures. 

In winter, the resistance of flower buds and of the 

entire plant changes according to the degree of the 

hardening. After each 5-6 cold days period, this 

resistance increases, and conversely, a few warm days 

can result in lowering the resistance limit by 6-7 C̊. In 

default of these conditions, the trees are considerably 

sensitized (21). 
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For cultivated species, phenological observations have 

been carried out, since 1995 in the Agrometeorology 

Laboratory of the institution responsible for 

meteorology, currently the National Meteorological 

Administration (N.M.A.) the results being intended for 

users in the field of agriculture and accounting for the 

support in impact studies in this field. 

Referring to the term of “phenology”, Lieth (12) 

considers that it “is generally described as the art of 

observing life cycle phases or the activity plants and 

animals as far as their temporal occurrence in the 

course of one year”, this notion being embraced by 

other authors as well (14). The same meaning can also 

be found in the Romanian forestry treatise, where 

phenology is defined as “the study of the main cyclic 

phenomena, observable in the annual evolution of plant 

and animal organisms” (20). 

When they develop slowly, the low temperatures at the 

onset of winter are not dangerous, since the hardening 

process occurs normally, and the trees can withstand 

such temperatures for several days, in case of apricot, 

temperatures of -20 - 22 ̊C (15). 

Shoot blight in certain years, in certain species is the 

most common damage which occurs under the 

conditions in our country. The vegetative buds rarely 

freeze, since they are more resistant. The flower buds 

freeze more easily, because they have a shorter 

dormancy period and they recover sooner from this 

condition, hence they are affected both in winter, 

during excessive freeze and at the onset of spring when 

trees lose their hardening condition (1). 

The resistance to frost in plum varieties depends on the 

species and the place of origin, the period of dormancy 

and temperature behavior during winter, the degree of 

hardening in plants, the technology applied during 

vegetation and the health of plants. The upper limit of 

resistance to frost in Prunus domestica varieties is of -

32 C̊ … -36 C̊ and even -38 C̊, under proper hardening 

and gradual decrease in temperatures in the winter. The 

sudden drop in temperature causes longitudinal cracks 

in the bark of the trunk or burns on the trunk and frame 

branches (6). 

Sour cherry is an important contribution to the 

diversity in the range of fruit species and varieties on 

sand soils. As part of the development of various 

growth and fructifying phenophases, the observations 

that were made have pointed that apart from the 

determining genetic character of the soil, weather 

conditions have also had a different influence from one 

year to the next (10). 

 
Material and Method 

 
The study was carried out at Dăbuleni research-

development centre for sand soil cropping, comprising 

apricot species with twenty two varieties, plum species 

with four varieties, sweet cherry species with four 

varieties and sour cherry species, also with four 

varieties. 

In apricot species, year IV with 4/4 plant spacing, the 

following varieties were studied: Comandor, Litoral, 

Favorit, Sirena, Viorica, Tudor, Sulina, Excelsior, 

Carmela. Also in the same species, but with a different 

age, namely year VII with 4/4,5 plant spacing, 

observations were carried out on the following 

varieties: Fortuna, Dacia, Goldrich, Harcot, Amiral, 

Mamaia, Olimp, Augustin, Histria, Cristal, Aurel, 

Euxin, Ceres, Orizont. 

In plum species with 4/4 plant spacing, in year IV the 

following varieties were analyzed: Carpathian, Stanley, 

Minerva, Tuleu Gras. 

In sweet cherry species with 4/4 plant spacing, with the 

same age, year IV, observations were carried out on the 

following varieties: Rivan, Kordia, Boambe de Cotnari, 

Roşii de Bistriţa. 

In sour cherry species with the same 4/4 plant spacing, 

the plantation being also in year IV, determinations 

were carried out on the following varieties: 

Ţarina,Meteor,Nana, Ilva. 

The following observations and determinations were 

carried out: the viability of flower buds in the species 

under study; recording of weather conditions. 

The phenological observations, which were performed 

using the digital microscope focused on the second 

stage in fruit bud dormancy, the shoots which were 

selected were taken from the lower, middle and upper 

third of the (middle and mixed) flower trim branches. 

 

Obtained results 

 
Fruit trees find very good conditions for growing and 

ripening on sand soils. A real horticultural pool can be 

said to exist in this area, due to the early maturing 

entailed by weather conditions. The fruit produce is 

influenced by the weather conditions occurring during 

the experimentation period. 

Winter 2014-2015 began with medium temperatures of 

5,4 
0
C and with a very high humidity in the soil. Year 

2014 was the richest in fallout since the first records of 

weather data on sand soils in 1956 (994mm). High 

temperatures and excessive humidity also resumed in 

December, and these conditions allowed trees to 

continue their vegetative processes. After this period, 

at the end of December 2014 and in the first days of 

January 2015 sudden drops in temperature (-20,4 - -

23,1
0
C) (table 1) have been recorded and snowfall 

occurred, which affected the fruit buds in the observed 

species. Due to different resistance to frost in fruit trees 

species, the damaged buds percentage was also 

different.
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Table 1 

Weather data for winter 2014-2015 at Dăbuleni research-development centre for 

sand soil cropping 
Month Decade Temperature  ̊C Humidity% Precipitations 

Average Minimum Maximum 

December 2014 I 1,15 -2,0 3,5 99,80 89,8 

II 1,18 -4,3 14,9 96,12 9,2 

III 1,12 -20,4 17,6 83,16 15,8 

M 1,15 -20,4 17,6 93,03 114,8 

January 2015 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 45,8 

February 2015 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 2015 I 5,65 -2,3 16,5 82,4 46 

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 apricot species, due to lower resistance to frost 

was most affected. Cross cuts have been carried out in 

vegetative and flower buds, and flower bud necrosis 

was observed at digital microscope (Figures 1, 2, 3 and 

4). 

It is obvious from the images below that the most 

affected shoots in most of the observed species are 

found in the upper part of the branches.

 

  
Fig. 1. Mamaia apricot - 28.02 .2015 

Shoot from the upper third of the branch 

Fig. 2. Mamaia apricot - 21.03.2015 

Shoot from the lower third of the branch 

  
Fig.3. Amiral apricot - 28.02.2015 

Shoot from the upper third of the branch 

Fig.4. Amiral apricot - 21.03.2015 

Shoot from the lower third of the branch 
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Fig.5. Carpathian plum - 21.03.2015 

Shoot from the upper third of the branch 

Fig.6. Carpathian plum - 28.02.2015 

Shoot from the middle third of the branch 

  
Fig.7. Boambe de Cotnari sweet cherry - 28.02.2015 

Shoot from the middle third of the branch 

Fig.8. Boambe de Cotnari sweet cherry - 21.03.2015 

Shoot from the lower third of the branch 

  
Fig.9. Meteor sour cherry - 28.02.2015 

Shoot from the upper third of the branch 

Fig.10. Meteor sour cherry - 21.03.2015 

Shoot from the lower third of the branch 
 

Conclusions 

 
1.The effects of low temperatures, as well as variations 

in trees dormancy period has led to blight in flower 

buds. 

2.The species and varieties that were studied reacted 

differently to the lows recorded in December (-20,4 C̊) 

and January (-23,1 C̊). Among the species, there were 

great losses for the apricot, both in flower buds, as well 

as 1-3 year wood, followed by the plum, which 

occupies an intermediate position, while the sweet 

cherry and the sour cherry proved to be more resilient. 

3.In all analyzed species the effect of the frost was 

stronger in fruit buds at the tip of trim branches, and 

decreased towards their middle and base. 

A cause for fruit bud damage could be the result of 

multiple factors, including: the extent to which trees 

are prepared for the winter, the duration of low 

temperatures and especially of temperature variations 

during optional dormancy. 
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