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Abstract       Research conducted in the field of physiology were targeted the 
influence of climatic conditions on fruit trees metabolism. Due to the lack of 
precipitation from sandy soils area, the apricot specie recorded low values on 
the amount of water to the foliar level, beeing mandatory the irrigation of fruit 
trees on sandy soils.  

Under the conditions of sandy soils from Dăbuleni, at the apricot 
varieties studied in 2016, photosynthesis presented a diurnal variation 
depending on the variety, the maximum photosynthesis being registered at 15 
o'clock.  

2016 has been a capricious year, climatic conditions having a 
determinant influence on the processes of photosynthesis and foliar 
transpiration. In the last decade of June 2016 the average air temperature has 
risen to 26.62 0C, with maximum of 37.5 0C, without precipitation for more 
than 10 days. These conditions of stress, such as heat and hydric stress, 
have led to the installation of drought in the sandy soils area from Dăbuleni. 

Lack of fruit on the apricot trees, due to frost in winter, reduced 
assimilation rate due to the lack of consumers, the assimilates being used in 
vegetative growth. 
At apricot cultivars studied, the bound water was between 2.03% at Fortuna 
variety  and 2.79% at the Euxin variety. Euxin variety is more resistant to 
drought because strongly ties the water at the cellular level and avoids 
excessive losses through foliar transpiration. The concentration of cellular 
juice ranged from 13.0% at Danubiu variety and 15.0% at Euxin and Orizont 
varieties.   
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Life of plants is functionally considered as a 

living organism with a dynamic activity which makes 

permanent exchanges of mineral and energy with the 

environment and at the same time synthesizes without 

interruption,the organic substance of plants. The main 

task of Physiology is to know well the phenomena of 

plant life. (2) 

It is expected that nearly all European regions 

will be negatively affected by future climate change, 

which will bring challenges in many economic sectors. 
The 4th Report IPCC (Intergovernmental Panel on 

Climate Change) comprehensively summarizes the 

latest results on the various causes of changes and at 

the immediate or long term impact, based on different 

scenarios. Were also analyzed options for adaptation 

and mitigation, along with the interrelationships with 

sustainable development, taking into account the 

relevant socio-economic and scientific aspects for long 

term adaptation and mitigation. (3) 

The vegetation season in Europe tends to start 

earlier, in average with eight days due to air 

temperature change in the first months of spring 

(February to April) and a positive phase of the NAO 

index increase. Also, a warming with 1 
0
C during this 

period lead to the earlier onset of growing season with 

7 days, while a 1 
0
C annual warming increases the 

vegetation season with 5 days (1). 

Root et al. (2003) performed a meta-analysis 

of the changes that occur at the start of spring 

phenophases, where he has found a change depending 

on the temperature ("fingerprint") in their distribution 

and that these changes are occurring in the expected 

direction (80% cases). (5) 

However, one example, different of those 

mentioned and apparently which does not support 

global warming, is the inexplicable decline with 15 to 

20 days of the lengthening of periods without snow and 

frost, due to later arrival of spring and early arrival of 

autumn (4) . 

Yet despite evidence on global warming to 

explain this situation in a manner as close to reality, 

Sparks and Menzel (2002) however considers it 

necessary, in addition, of more detailed information, 

which may include daily data, use of minimum and 

maximum temperatures rather than the average 

temperature, soil temperature, the degree of 
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urbanization of a phonological stations, as well as the 

effects of high concentrations of CO2, ozone, 

atmospheric nitrogen. (6) 

 

Material and Method 

 
The study was conducted at the Research and 

Development Center for Plants Culture on Sandy Soils 

Dăbuleni on five apricot varieties. The experience is 

polifactorial with two factors stand in randomized 

blocks in four repetitions. The number of fruit trees on 

variant is 3 trees / variety / rootstock, and 54 trees in 

the repetition plot. The planting distance is 4/4, the 

form of the crown is free flattened. 

 

Studied factors: Factor A - The variety with 5 

graduations;       Factor B - rootstock with two 

graduations 

a 1- Euxin  

a 2 - Tudor                                                                   

b 1- Mirobolan Dwarf 

a 3 - Danubiu                                                                   

b 2- Apricor variety 

a 4 - Orizont 

a 5 - Fortuna 

 

Obtained results 

 
Climatic conditions during April-August 2016 

were characterized by average temperatures between 

15 °C in April and 24.8 °C in July. The monthly 

average temperature throughout the analysis period 

was higher compared to  monthly average,multiannual. 

The trend of increasing air temperature is quite 

significant. The monthly average during this period 

was 20.7 °C compared with 19.1 °C multiannual 

average by 1.6 °C higher. 

Maximum temperature exceeded 30 ° C since 

April (31.4 ° C), and the highest temperature was 

recorded in July and August of 38 ° C. 

Rainfall during April-August amounted to 250.4 mm, 

with 47.3 mm more than the multiannual sum and these 

were unevenly distributed, the largest quantity being 

recorded in the period from March to April. From the 

second decade of June, due to high temperatures, was 

installed droughts, which was very intense, especially 

in July and August (Table 1). 

 

Table 1 

Climatic conditions during April – August  2016,  recorded at the weather station of the Research – Development 

Center for Plants Crop on Sands, Dăbuleni 

Month/Decade April May June July August Average / 

Amount 

I 16.0 13.7 20.2 24.3 26.1 20.0 

II 16.0 16.4 24.0 24.1 22.3 20.5 

III 13.1 20.3 26.6 25.8 22.1 21.5 

Monthly average (
0
C) 15.0 16.8 23.6 24.8 23.5 20.7 

Maximum monthly 

(
0
C) 

31.4 32.9 37.3 38.0 38.0 - 

Minimum monthly (
0
C) 0.8 5.5 11.0 11.4 11.0 - 

Rainfall (mm) 60.2 104.4 53.2 31.6 1.0 250,4 

The average monthly 

temperature, 

multiannual (
0
C) 

11.8 16.7 21.6 23.1 22.4 19.1 

The amount of monthly 

precipitation, 

multiannual (mm) 

47.05 61.40 69.56 53.51 37.88 269,4 

 

During this period all the cultures were 

irrigated depending on the water needs of the plants. 

The role of water in plant life is particularly important 

if we take into account that  all biological processes 

can take place only in the presence of water.  

Water is a thermoregulation factor, because by 

its movement in the plant body decreases its 

temperature, and through the sweating process avoids 

overheating of the plants, which come from the heat 

generated in metabolism or by the action of the sun. 

The excess water is detrimental because is 

taking place: the flooding of cell spaces, decrease of 

respiration process, decrease of radicularae absorption 

of water and salt minerals from the soil. Deficiency of 

water decrease the Photosynthesis process because  

dehydration of  assimilation cells occurs. 

Research conducted in the field of physiology 

aimed the influence of climatic conditions on the fruit 

trees metabolism. To determine the physiological 

indices the observations were carried out with the 

Lcpro + device at the apricot specie.
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Photo 1 Lcpro+ Portable photosynthesis system 

 

In May were made determinations on apricot 

trees physiology, grown on sandy soils. Thereby it was 

determined the influence of climatic conditions on the 

metabolism of trees that have been affected by frost 

during rest period, frost that destroyed the fruit buds. 

Were determined: 

- the photosynthetic active radiation; 

- the photosynthesis rate; 

- leaf transpiration rate; 

- air temperature. 

At apricot varieties the climatic conditions on 

sandy soils have influenced the speed and the rate of 

accumulation of assimilates in the leaves.

 

Table 2 

Diurnal variation of physiological processes at apricot specie on the mirobolan dwarf rootstock 

 

 

Variety 

RAF 

µmol/m2/s 

Photosynthesis 

µmol CO2/m
2/s 

RAF 

µmol/m2/s 

Photosynthesis 

µmol 

CO2/m
2/s 

RAF 

µmol/m2/s 

Photosynthesis 

µmol 

CO2/m
2/s 

Daily average 

of 

photosynthesis 

µmol 

CO2/m
2/s 

9 o’ clock 12 o’ clock 15 o’ clock 

Euxin 1083 7.44 1552 8.73 1668 12.49 9.55 

Tudor 926 9.87 1514 6.76 1717 6.67 7.76 

Danubiu 1261 6.32 1511 4.54 1756 4.60 5.15 

Orizont 859 8.12 1728 11.36 1630 10.27 9.91 

Fortuna 1088 9.98 1670 17.46 1645 12.72 13.38 

 

 

 

Variety 

 

Temperature 
o
C 

Leaf 

transpiration 

mmol 

H2O/m
2
/s 

 

Temperature 
o
C 

Leaf 

transpiration 

mmol 

H2O/m
2
/s 

 

Temperature 
o
C 

Leaf 

transpiration 

mmol 

H2O/m
2
/s 

Daily 

average of 

leaf 

transpiration 

mmol 

H2O/m
2
/s 

9 o’ clock 12 o’ clock 15 o’ clock 

Euxin 27.3 1.29 31.4 1.92 33.8 4.22 2.47 

Tudor 27.2 0.60 31.1 1.24 34.1 2.61 1.48 

Danubiu 27.7 0.97 31.3 0.95 34.3 1.64 1.18 

Orizont 27.3 0.99 31.4 2.48 34.6 2.73 2.06 

Fortuna 27.6 1.14 31.6 4.75 34.5 4.13 3.34 

 

Leaf transpiration rate show a diurnal 

variation being influenced by the air temperature, 

atmospheric humidity and soil moisture. 

At 9 o'clock the values of leaf transpiration 

rate ranged from 0.60 mmol H2O/m
2
/s at Tudor variety 

and 1.29 mmol H2O/m
2
/s at Euxin variety; at 12 

o'clock is between 0.95 mmol H2O/m
2
/s at Danubiu 

variety and 4.75 mmol H2O/m
2
/s at Fortuna variety, 

and at 15 o'clock between 1.64 mmol H2O/m
2
/s 
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Danubiu variety and 4.22 mmol H2O/m
2
/s at Euxin 

variety. 

Fortuna and Euxin varieties had higher values at the 

leaf transpiration rate, while Danubiu and Tudor 

varieties recorded low values and the accumulations 

have been reduced, the evaporated water being not 

efficiently used. 

Fortuna variety  recorded maximum values at 

the rate of photosynthesis in all moments of 

determinations.

 

Table 3 

The variation of some physiological indices at apricot tree 

Variety Total water 

in leaves 

% 

Free 

water 

Bound 

water 

Dray 

substance % 

Concentraţion of 

cellular juice % 

Euxin 69,45 66,66 2,79 30,55 15,0 

Tudor 70,38 67,90 2,48 29,62 14,9 

Danubiu 73,98 71,23 2,75 26,02 13,0 

Fortuna 69,70 67,67 2,03 30,30 14,8 

Orizont 71,63 68,91 2,72 28,37 15,0 

 

The apricot varieties had recorded the 

following values in terms of physiological indices: 

The total water in the leaves ranged from 69.45% at 

Euxin variety and 73, 98% at Danubiu  variety. The dry 

substance at leaves level has recorded values between 

26.02% for the variety Danubiu and 30, 55% for the 

Euxin variety. Bound water has varied between 2.03% 

at Fortuna variety and 2.79% at Euxin variety. The free 

water was between 66.6% at Euxin variety and 68.91% 

at Orizont variety. 

Vacuolar juice concentration has recorded 

values between 13.00% at Danubiu variety and 15.0% 

at Euxin variety. A larger amount of bound water and a 

high concentration of the vacolar juice, gives at the 

variety euxin greater drought adaptation on the sands. 

Determine physiological indices provides relations on 

the hydric balance and on necessity of irrigation at 

apricot plantations grown on sandy soils. 

 

Conclusions 

 
1.At apricot specie the bound water has been between 

2.03% at Fortuna variety and 2.79% at Euxin variety. 

2.Vacuolar juice concentration varied between 13, 0% 

at Danubiu variety to 15.0% at Euxin and Orizont 

cultivars. Varieties which increase their concentration 

of vacuolar juice are more tolerant and resistant to 

drought.  
3.The rate of photosynthesis at apricot specie showed a 

diurnal variation under the influence of climate 

conditions, of agrotechnical  factors (rootstock), of 

vegetation phases and varieties studied. 

4.Leaf transpiration rate presents a diurnal variation, 

being influenced by the air temperature, atmospheric 

humidity, soil moisture, by species and varieties 

studied. 
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