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Abstract       The instability of climate it is one of the leading causes, of, 
unstable harvests and presents an inherent risk for agriculture. Observations, 
climate data, in the period 1956-2015 to Weather Station to CCDCPN 
Dăbuleni highlights the concrete data of this phenomenon with direct 
implications for potato production. There were considered for the study seven 
potato varieties in the period 2008-2015. 

The highest yields were determined at the varieties Tresor (45.76t / 
ha), Evolution (46.63t / ha) Carrera (50.38t / ha) and Riviera (47.70t / ha). All 
varieties presented  production indices of very good quality. Were observed 
the varieties: Magic, Astral, Tresor with a total dry matter content greater than 
20%. The starch content of tubers were on average 14.68% and C vitamin  
16,25mg / 100g fresh substance. Production of tubers in the period studied  
has influenced in a different way accumulation of total dry matter in tubers 
and the highest stability, presented the varieties Magic, Tresor and Redsec. 
Total dry matter accumulation was influenced by temperature and the amount 
of precipitation. The varieties the more stable they were Evolution and 
Redsec. 
The C vitamin  content in potato tubers were influenced by climatic conditions, 
differentially depending on the variety. The larger variations were observed in 
years with extreme conditions (very dry (2009 and 2012) or high rainfall 
(2014)).   
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Climate change is a actuality: temperatures 

rise the patterns of precipitations is changing, glaciers 

and snow melt,  and the average, global sea increases. 

We expect these changes to continue and the extreme 

weather conditions that lead to risks such floods and 

droughts more frequent and their intensity should 

increase. Impact on nature, the economy and of our 

health, like their vulnerability vary across Europe 

depending  region and territory and by economic sector 

affected (European Environment Agency). All the 

agricultural species are affected by these climate 

changes. Root crops, such as sweet potatoes and 

potatoes are designed to be less affected than cereals, 

with changes in crop yields that range from about 15% 

to 10% (9). 

Numerous studies have shown the influence of 

climate change on potato production and quality. 

Researches carried in India have shown that 

moderately elevated temperatures drastically reduce the 

yield of tubers without affecting much photosynthesis 

and biomass production total. In addition, high 

temperatures affect the quality by challenging the 

sprouting tubers and internal necrosis (2). 

Establishing the optimum planting datetaking 

into account climatic conditions from the area of 

culture can lead to productions economic efficiency 

and quality. 

A total insufficiency of the temperature 

acquired in a short period of growth led to reductions 

in tuber dry matter accumulation and implicitly their 

weight gain. Therefore, sowing potato in late May in 

the Loess Plateau from China would maximize the use 

of climatic resources, thus serving as a strategy for 

effective adaptation of the potato to, planting, that 

response to climate change (10). 

In Montenegro due to global warming, it 

happens often that in - much of the day in the bed of 

rhizosphere temperatures are above 28 ° C. In these 

conditions, even with a sufficient amount of soil 

moisture, the yield and quality decrease because of the 

respiration process more intense than that of the 

assimilation. Analysis of climatic parameters show that 

the number of very hot days and duration of heat waves 

increases continuously in Montenegro. Depending on 

phenological phases in which they appear, high 
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temperatures provokes regular basis minor or major 

reductions of yield and quality of potatoes(4). 

More research showed that water stress and 

heat significantly reduces the production of tubers as 

well as and their nutritional quality(5,9, 11, 8). 

 

Material and Method 

 
In order to highlight influence, because of 

climate change on potato tuber yield and quality were 

studied several varieties during the period (2008-2015): 

Magic, Astral, Tresor, Evolution, Redsec, Carrera 

Riviera. 

Potato tubers were harvested at the stage of 

technical maturity and in the laboratory were 

conducted following determinations: 

- water and total dry matter - gravimetric 

method; 

- soluble dry matter - refractometric method; 

- C vitamin  - iodometric method; 

- production of tubers; 

           - the recording of climatic conditions during 

determinations. 

 

Results and Discussions 

 
Agriculture contributes to climate change and 

at the same time is affected by them. Due to its 

overwhelming dependence on climatic conditions, 

agriculture is the most vulnerable sector of the 

economy to climate change. Climate instability is one 

of the main causes, the yields, unstable and have an 

inherent risk for agriculture. Agriculture in Romania is 

influenced by the climate changes and sandy soil area 

in southern Oltenia is the most vulnerable. 

Observations climate data in the period 1956-2015 at a 

the weather station CCDCPN Dăbuleni highlights the 

evidence of this phenomenon with direct implications 

on agriculture. 

Thus, the average air temperature shows a 

tendency to increase after a polynomial regression 

equation, by a factor significant correlation (r = 0.57 

**). 

The increasing trend began after 1985, the 

lowest average temperature was recorded in 1985 (9.2 
0
C), while the highest average temperature of 13.3 

0
C 

and respectively 13.5 
0
C was recorded in 1958 and 

2007 (Figure 1). 

 

 

 

 
 

Fig. 1 - Variation in average air temperature in the period 1956-2015 

 
The absolute maximum temperature presented 

significant increases after 1985, the first temperature 

over 40 
0
C was recorded in 1985 and the highest 

recorded temperature of 43.5  
0
C  in 2007. In that year 

in more than one consecutive days in June and in 

August were recorded temperatures above 40  
0
C and 

throughout the the month of July maximum 

temperature was above the 30  
0
C  (Figure 2).
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Fig. 2 - Variation in absolute maximum air temperature during 1956-2015 

 
Absolute minimum temperature shows a 

significant decrease trend, the phenomenon is more 

intense after 1983. The lowest temperature was 

recorded in 1963, -30 
0
C, and the phenomenon was 

repeated with almost the same amplitude in 2012, 

when the temperature dropped up to -27 
0
C (Figure 3).

 

 

 

 
 

Fig. 3 - Variation in absolute minimum air temperature during 1956-2016 

 

As for the precipitation, they are very 

unpredictable, and from 1956 until now have fluctuated 

in very large limits of 269,8mm in 1958, at 994mm in 

2014. The trend is insignificant increase(Figure 4).
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Fig. 4 - Variation amount of precipitations in the period 1956 – 2015 

 
Based on this factual data, not scenarios, 

estimates and forecasts, we studied potato, a very 

important species in food, of people very sensitive to 

climate variability and thus to climate change. 

The results of the production and quality of 

the varieties studied are presented in Table 1.

 

 

Table 1 

The chemical composition of potato tubers depending on variety in conditions sandy soils from Dăbuleni 

   f.s.* -  fresh substance 

 

Studied varieties have adapted to well to the 

culture conditions in the sandy soils of southern 

Oltenia. Production obtained was between 36.11t / ha 

variety Magic and 50,38t / ha variety Carrera with an 

average variety 44.21t / ha. The analysis highlights the 

quality characteristics of good results in all varieties. 

The total dry matter was between 18.62% varieties, 

Carrera and Riviera and 21.80% for the variety Tresor 

with an average of 20.40% varieties. The dry matter 

content of  potatoes is indicated to be greater than 20% 

(6). The percentage of dry matter accumulation 

increases during production, and measures to 

accelerate the accumulation of production going to 

increase the percentage of tuber dry matter at an early 

date harvest (3). 

The variety 

Total  dray 

matter 

(%) 

Water 

(%) 

Soluble dray 

matter 

(%) 

Starch  

(% ) 

C vitamin 

(mg/100g f.s.) 

Production 

(t/ha) 

Magic 21.68 78.32 4.54 15.41 14.90 36.11 

Astral 21.71 78.29 4.78 14.47 17.67 36.54 

Tresor 21.80 78.20 4.91 15.35 18.95 45.76 

Evolution 19.67 80.33 4.20 13.60 12.30 46.63 

Redsec 20.69 79.31 4.60 14.25 14.56 46.35 

Carrera 18.62 81.38 4.56 15.71 17.47 50.38 

Riviera 18.62 81.38 4.74 13.96 17.90 47.70 

Average 20.40 78.60 4.62 14.68 16.25 44.21 
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With the accumulation, total dry matter in 

tubers decreases the amount of water. Soluble dry 

substance of the higher values of 4.62% as well as was 

the media, Astral varieties (4.78%), Tresor (4.91%) 

and Riviera (4.74%). 

Starch is one of poliglucidele occupying a 

place of honor in our food "of all days". He belongs to 

the large family of hydrocolloids - polymers 

macromolecular linear or branched have the ability to 

disperse or dissolve in water to form viscous solutions 

(thickeners) or gels (gelling agents) also having many 

other functional properties derivatives with important 

applications in the food industry (1). 

The starch content increases as the vegetative 

plant remains active as long as possible (3). In the 

conditions of the Dăbuleni starch content was 

comprised between 13.6% to Evolution variety, 

15.71% and variety Carrera with an average of 

14.68%. 

The potato is a source of  C vitamin and under 

sandy soils in southern Oltenia. 

Specialized literature highlights in potato 

tubers containing  C vitamin between 10 mg  and  30 

mg / 100g fresh matter with an average of 17 mg / 100 

g (12). 

  Potato varieties studied the C vitamin content 

was comprised between 12.30mg / 100 fresh substance 

at  variety Evolution  and 18.95mg / 100g fresh 

substance at variety Tresor with an average variety 

16.25mg / 100g substance fresh. 

Analyzing the from  terms of climate during 

the years 2008-2015  the data of Table 2 it can be 

observed that most dry years were 2011 and 2012, with 

a deficit of 169mm and 159,4mm respectively and 

2014 was the richest in precipitation (395.2 mm in the 

period April-July) when records are CCDCPN 

Dăbuleni climate data (1956-2015) (Table 2). Usually 

in very dry years and in summer air temperature show 

high values. Studied varieties behaved differently 

depending on the climatic conditions of each year.

 

 

Table 2 

Abiotic stress factors manifested in period April-July 

CCDCPN Dăbuleni (2008-2015) 

 

Stress factors 

 

Year 

2008  2009  2010  2011  2012  2013  2014  2015  

Number of days 

with maximum 

temperature> 30 
0
C 

during April-July 

41  39  31  28  56  45  36  38  

Number of days 

with atmospheric 

humidity <30% 

during April-July 

-  -  3  17  15  8  2  -  

Σ temperatures (
0
C) 

 The normal (
0
C

 
) 

 Differences ± the 

normal (
0
C

 
) 

4453 

4095 

+358  

4424 

4095 

+329 

4048  

4088  

-40  

3953  

4088  

-135 

4599 

4125  

+474  

4636  

4125  

+511  

4486  

4132  

+354 

4709 

4143 

+566  

Σ rainfall (mm) 

The normal (mm) 

Differences ± the 

normal (mm) 

411 

496.84 

-85.84  

548,6 

496.84 

+51.76  

710  

548  

+162  

376  

545  

-169  

342,2  

 542.9  

-159.4  

 451,5  

  541.4  

  -89.9  

994 

546.8  

+447.2  

735.4 

546.8 

+188.6  

Characterization 

years Dry Dry  Rainy Very dry Very dry Dry 
Rich in 

rainfall 
Rainy 

 

 

Tuber production was very much influenced 

by climatic conditions of the areathe tendency is 

slightly decreasing, unimportant calculated correlation 

factors (Table 3) . The lowest yields were recorded in 

2011 and 2012, which were the most drought and 

varieties were the most stable production Carrera, 

Riviera and Evolution. 

Climatic conditions have a significant 

influence on the percentage of dry matter so directly by 

modifying the parameters of growth and by conducting 

photosynthesis and respiration. The most stable total 

solids content in potato tubers was determined varieties 

Astral, Tresor and Redsec with very significant 

correlation factors. Variety Magic gave very good 
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results on sandy soils, but in the conditions of 2014 

both production and quality showed very low levels. 

Production of tubers influenced differently 

accumulation of total dry matter in tubers largest 

varieties showed stability Magic, Tresor and Redsec 

and the varieties Carrera and Riviera, decreases the 

amount of dry matter production increased (Table 3). 

Total dry matter accumulation in tubers was 

influenced by temperature and the amount of 

precipitation. 

Tresor variety total dry matter accumulation in 

tubers was significantly influenced by temperature 

increase. This variety the amount of total solids 

presented the lowest values during the warmest (r = -

0.85 *). The varieties were the most stable and Redsec 

Evolution. 

Moderate temperatures followed by cool time 

is most favorable for plant growth, especially for 

modifying plant metabolism with repercussions in the 

accumulation of dry matter and starch (7). 

Rainfall also influenced the accumulation of 

total dry matter in tubers. If the varieties Astral Magic 

and the amount of dry matter percentage decreases 

with increasing precipitation in April-July at Redsec 

varieties, Evolution, Carrera and Riviera dry matter 

increases significantly with increasing rainfall. We 

must keep in mind that in the sandy soils of southern 

Oltenia rainfall deficit and almost all the years it 

interferes with irrigation. 

Excessive rainfall diminish the percentage of 

dry matter (7). In terms of 2014, which was considered 

the richest rainfall year 1956 and so far the most 

varieties studied the amount of dry matter was lower. 

Also vitamin C content in potato tubers were 

influenced by climatic conditions, differentiated 

depending on the variety. The biggest variations were 

observed in years with extreme conditions (very hot 

and dry or high rainfall). 

 

 

Table 3 

 

The correlation coefficients between the studied factors 

The factors studied 

Variety 

Magic 

(8 
cases) 

Astral 

(8 cases) 

Tresor 

(6 cases) 

Evolution 

(4 cases) 

Redsec 

(5 cases) 

Carrera 

(5 cases) 

Riviera 

(5 cases) 

Year xProduction r=0.62 r=0.49 r=0.46 r= 0.88 r=0.61 r= 0.62 r=0.32 

Year x (TDM)* r = 0.43 r=0.87** r= 0.86* r= 0.78 r=0.88* r= -0.40 r=0.33 

Production 

x(TDM)* 

r=0.08 r=0.62 r=0.22 r= 0.58 r=0.12 r=0.92* r=0.96** 

(TDM)* x 

Temperature 

r=0.67 r=0.55 r= 0.85* r=0.40 r= 0.05 r=-0.54 r=0.47 

(TDM)* x 

Precipitation 

r=  

0.76* 

r=0.61 r=0.77 r=0.93 r=  0.98* r=0.99** r=0.99** 

C vitamin x 

Temperature 

r=0.60 r=0.83** r=0.84* r=0.87 r=0.89* - - 

C vitamin x 

Precipitation 

r= 0.44 r=  0.25 r=  0.90* - r=0.90* - - 

(TDM)* - Total dry matter 

 

Conclusions 
 

1. Unstable climate is one of the leading causes of 

unstable harvests and have an inherent risk for 

agriculture. Observations climate data in the period 

1956-2015 at a the weather station CCDCPN Dăbuleni 

highlights factual data of this phenomenon with direct 

implications on potato production. 

2. Through production were highlighted varieties: 

Tresor (45,76t / ha), Evolution (46,63t / ha), Carrera 

(50,38t / ha) and Riviera (47,70t / ha). 

3. All varieties showed indices of production quality 

very good. Foremost varieties: Magic, Astral, Tresor 

with a total dry matter content greater than 20%.   

4. The starch content from tubers averaged 14.68% and 

C vitamin 16,25mg / 100g fresh substance. 

5. Tuber production during the survey period 

influenced differently by total dry matter accumulation 

in tubers and most varieties showed stability Magic, 

Tresor and Redsec. 

  6. The total dry matter accumulation in tubers was 

influenced by temperature and the amount of 

precipitation. The varieties were the most stable 

Redsec  and Evolution. 
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7. The C vitamin content from potato tubers were 

influenced by climatic conditions, differentiated 

depending on the variety. The biggest variations were 

observed in years with extreme conditions (very hot 

and dry (2009 and 2012) or high rainfall (2014)). 
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