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Abstract       Drought is a natural hazard which has scores of definitions that 
vary according to the affected area or population group that suffers its 
consequences. It originates from a deficiency of precipitation over an 
extended period of time and it should be considered relative to the long-term 
average or normal balance between precipitation and evapotranspiration (P-
ET) in a particular area or in relation to crop demands at particular a time. 
Drought also implies a condition in which soil moisture is depleted to some 
small percentage due to which the plant is unable absorb it fast enough to 
compensate for transpiration [6]. 
Potato crop yields are highly affected by precipitation amounts during the 
growing period and its distribution within the stages of crop development [3]. 
Potato yield is extremely sensitive to drought stress which is a major limiting 
environmental factor that constrains crop productivity in traditional potato-
growing regions, taking a major toll on the quality and quantity of potato 
crops. Considering the influence of climate change and the fact that the 
potato crop has reduced genetic variability it is necessary to identify drought-
tolerant or drought-resistant genetic material. 
Trials were performed to study the reaction to drought of 10 locally bred 
varieties at the Research and Development for Potato Station and 2 foreign 
varieties.   
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Drought frequently appears here at the beginning 

and during the summer as a consequence of insufficient 

precipitation. Under these conditions the water balance 

in plants becomes negative. At first it presents itself as 

a "residual moisture deficit" that increases on a daily 

basis during midday hours but after a while not even 

during the night will the plant be able to recover this 

deficit. Under certain circumstances the amount of 

water available for plants to extract from the soil 

moisture zone can drop to the so-called "dead water" 

level. These conditions cause the phenomenon known 

as plant wilting which at first is temporary but it can 

later become permanent. If the period prior to drought 

is moderately rainy and drought conditions emerge 

gradually plants will not be as severely affected. 

Otherwise the impact of drought is more prominent and 

plants cannot tolerate or adjust to drought conditions. 

Water scarcity, which often appears in our regions 

with a temperate continental climate, restricts plant 

growth or forces early maturation in many cases, 

especially when it is associated with temperatures 

above the threshold level [5]. 

There is some evidence that the roots are the 

primary sensors of soil moisture scarcity, which causes 

physiological and biochemical disorders in stems; 

reduced plant growth is interrelated to the changes that 

occur in plant nutrition. The necessary plant nutrients 

are absorbed by plant roots through independent 

processes but are closely related to one another [1]. 

The amount of precipitation during the vegetation 

period is particularly important for tuber yield. An 

estimated 250-400 mm rainfall total is required during 

the growing season [3]. 

Potato is sensitive to soil water deficits therefore 

optimal potato tuber formation needs continuous and 

steady water supply. The crop water need highly 

depends on the growth stage of the crop. Potatoes have 

an increased water requirement during the flowering 

stage when soil moisture levels should reach 85% of the 

available soil water capacity and 75% before and after 

this phase. In general, the potato crops demand for water 

is greatest between the bud stage and the last stage of 

maturation which is the period of yield formation also 

known as the phase of "intensive tuberization" [3]. 

During the prolonged drought periods water from 

the bulking tubers passes into the leaves. Tuber growth 

halts when soil moisture levels reach 40% of the 

available soil water capacity and is sharply inhibited by 

low temperature values (18°C) [2]. Due to depletion of 

the total available soil water, tuber growth is disrupted 

causing major disorders in the plant’s biochemical 

processes and resulting in lower crop coefficient values 

even after the moisture level goes back to optimal 

again [5]. 

Substantial variations in soil moisture associated 

with high temperature values  cause a series of 

physiological changes and quality loss in tubers such as 

premature sprouting,  physiological aging and hair or 



 81 

spindle sprouting, growth cracking, hollow heart and 

black spot disorders, decreased resistance to storage 

etc. [4]. 

The alternation of dry and rainy periods slows 

down tuber growth, causes false sprouting and 

determines tuber quality, resistance to storage and 

market yield. If this alternation between high and low 

moisture levels occurs during the phase of yield 

formation then it results in a high number of tubers per 

plant [5]. 

 

Materials and Working Methods 
 

The varieties included in the study have been 

created at S.C.D.C. Tg. Secuiesc. 

Meteorological data (thermal and pluviometric 

regime) have been recorded at the Târgu Secuiesc 

meteorological stations. The climate of mountainous 

regions in Romania is cold, with rich precipitations. 

The conditions here are favourable for potato culture, 

which needs an amount of approximately 600 mm 

precipitation annually and temperatures between 19 – 

21 C for the growth of the aerial part and 16 - 17 C for 

tuber growth. 

Due to the ecological conditions specific to 

mountainous regions, it is possible to avoid hydric and 

thermal stress, physiological degeneration being 

reduced to minimum. The high altitudes and the 

presence of certain natural barriers, which create 

conditions of isolation for the cultures, reduce the 

spread of virotical diseases. 

The production capacity of the analyzed varieties 

has been determined by weighing the potato tubers 

harvested from the field. 

 

Climatic conditions between 2010 and 2012 in the 

Targu Secuiesc basin 

The basin of Targu Secuiesc comprises the eastern 

compartment of the Brasov-basin with a width of 

approx. 20 km (east-west) and a length of about 40 km 

(north-south). 

It is characterized by a pronounced continental 

climate with warm and dry summers and long and cold 

winters. 

In recent years there has been an increase in 

temperature during the vegetation period and an 

increase of negative temperatures in winter. Both 

phenomena severely affect crop development stages, 

for example plantings in autumn were made in poorly 

prepared soil, after the optimal planting period. 

As of May, 2010 recorded average temperatures 

exceeded the long-term average, the highest differences 

of +2.6°C and of +4.1°C were recorded in September 

and in November. 

In 2011 a temperature of +2.0°C above the long-

term average was recorded in September only. 

In the year 2012 the recorded temperatures were 

above the long-term average throughout the growing 

season, the measured differences being +1.5°C in 

April, +5.5°C in July, +2.3°C in August and +2.9°C in 

September.

 

 
Fig. 1: The air temperature changes during 2010/2012 recorded at the  

Targu Secuiesc meteorological station compared to the long-term average 



 82 

Regarding the hydrological regime, 2010 can 

be characterized as a wet year throughout the 

vegetation period of potato crops. Thus, as of May 

there were differences of +41.4 mm, +74 mm in June, 

+50.5 mm in July and +55.8 mm in August ensuring 

climatic conditions that favor blight development. 

In 2011 there was a 78.6 mm water deficit that 

jeopardized winter rape planting sites and induced an 

uneven emergence of cereal crops. 

In June, 2011 the recorded rainfall total was 

above the  long-term average with  +48.6 mm, in other 

months during the growing season the recorded rainfall 

total was below the long-term average with -16.5 mm 

in May, -13 2 mm in and -39.2 mm in September. 

2012 was affected by low levels of 

precipitation having a rainfall total of 194.3 mm during 

the growing season, the deviation from the long-term 

average being 77.7 mm thus making the year 2012 

unfavorable for potato production. In April and May 

considerably higher levels of precipitation prevailed 

compared to the long-term average, with differences 

reaching +38.2 mm and +33.7 mm. 

In June and July the recorded precipitation 

amounts in Targu Secuiesc were very low, so in June 

the water deficit was 71.9 mm in comparison with the 

long-term average and in July it was 67,1. Changes in 

weather conditions determine potato yield variations 

considering different potato varieties and fertilizer use 

effectiveness during the vegetation period.

 

 

 
Fig. 2. Rainfall variation during 2010/2012 recorded at the meteorological station  

Targu Secuiesc compared to long-term average 

 

Results and Discussions 

 
At harvest, the experimental variants, cultivated in 

three repetitions, were divided into three classes of 

calibration: tubers >55mm, tubers between 30 - 55 mm 

and tubers <30mm. The results regarding the average 

production and the structure of production according to 

the calibration classes are shown in Tables 1,2,3 and 4. 

Analyzing Table 1 we can observe that under the 

climatic conditions in 2010 the highest yields were 

recorded in the case of Star and Albioana varieties, 

53.7 respectively 53.3 t/ha. Low yields between 36.8 

t/ha and 37.7 t/ha were recorded in the case of  

Productiv, Speranț a, Armonia ș i Desirée varieties 

(Table 1). 

Regarding the number of tubers in large fraction 

(>55mm), the highest value was recorded in the case of 

Albioana variety followed by Star variety. Higher 

values compared to the foreign varieties under study 

(Santé and Desirée) were recorded in the case of 

Redsec, Nemere and Productiv varieties. 

The highest number of tubers in middle fraction 

was recorded in the case of Santé, Milenium and Gared 

varieties and the lowest in the case of Albioana and 

Star varieties. 

Coval and Desirée varieties had the biggest value 

for small fraction. 
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Regarding the distribution of tubers in the nest 

according to the calibration class, the highest rate 

(45,02%) have tubers in large fraction, followed by 

tubers in middle fraction (41,13%) and tubers <30 mm 

have the lowest rate (13,85%).

 

 

Table 1 

Average production and production structure on calibration classes obtained  

on the experimental field in Târgu Secuiesc in 2010 

Nr. 

crt. 
Variety 

Average production 

(t/ha) 
Production structure on calibration classes (%) 

2010 CV Duncan Test  
>55mm 30-55mm <30mm 

2010 CV Duncan Test  2010 CV Duncan Test  2010 CV Duncan Test  

1 Santé 40,4 3,2            E 44,4 1,5            E 46,6 2,9 A 9,1 22,1              F 

2 Coval 45,6 1,9       C 41,8 2,3              F 37,7 3,3         DE 20,5 10,8 A 

3 Albioana 53,3 1,5 A 60,2 2,8 A 31,5 3,0                 G 8,2 30,9              F 

4 Productiv 36,8 4,3                 G 45,7 2,1         D 42,6 2,2       C 11,7 16,1            E 

5 Star 53,7 2,3 A 51,6 2,1    B 34,6 2,8              F 13,8 1,5         D 

6 Speranț a 37,6 3,3                 G 39,2 1,5                 G 44,4 0,9    B 16,5 7,6       C 

7 Milenium 39,4 0,9              F 36,5 3,5                    H 47,5 0,8 A 15,9 10,1       C 

8 Gared 47,6 1,2    B 42,1 3,0              F 46,7 1,5 A 10,9 14,8            E 

9 Armonia 37,4 1,5                 G 41,7 2,1              F 43,5 2,0    BC 14,8 3,7       CD 

10 Redsec 47,7 3,0    B  46,8 2,0       C 42,2 1,5       C 10,9 4,1            E 

11 Nemere 44,3 2,7         D 47,8 1,2       C 37,3 1,8            E 14,9 0,7       CD 

12 Desirée 37,4 3,4                 G 42,5 0,9              F 39,0 2,1         D 18,5 6,5    B 

LSD 5%        0,8533                             1,055                                 1,419                                1 ,778 

 

Analysing Table 2 we can observe that under the 

climatic conditions in 2011 the highest yields were 

recorded in the case of Gared and Sante varieties, 43.3 

respectively 41.6 t/ha. Low yields 31.6 t/ha and 31.7 

t/ha were recorded in the case of Productiv and 

Armonia varieties (Table 2). 

Regarding the number of tubers in large fraction 

(>55mm), the highest value was recorded in the case of 

Gared variety followed by Coval variety. Higher 

values compared to the foreign varieties under study 

(Santé ș i Desirée) were recorded in the case of 

Albioana variety. 

The highest number of tubers in middle fraction 

was recorded in the case of Speranț a and Armonia 

varieties and the lowest in the case of Albioana, Gared, 

Redsec and Desirée varieties. 

Albioana variety had the biggest value for small 

fraction. 

Regarding the distribution of tubers in the nest 

according to the calibration class, the highest rate 

(46,26%) have tubers in middle fraction, followed by 

tubers in large fraction (33,45%) and tubers<30 mm 

have the lowest rate (20,34%).

Table 2 

Average production and production structure on calibration classes obtained  

on the experimental field in Târgu Secuiesc in 2011 

Nr. 

crt. 
Variety 

Average production 

(t/ha) 
Production structure on calibration classes (%) 

2011 CV Duncan Test  
>55mm 30-55mm <30mm 

2011 CV Duncan Test  2011 CV Duncan Test  2011 CV Duncan Test  

1 Santé 41,6 3,0    B 37,6 2,1         D 52,6 2,2       C 9,9 3,6                     H 

2 Coval 38,5 2,7         D 40,6 2,7    B 41,7 2,2                 G 17,7 11,4            EF 

3 Albioana 37,9 3,4         DE 39,4 2,8       C 35,9 2,3                    H 24,7 2,0    B 

4 Productiv 31,6 4,0                    H 27,7 2,7                    H 53,6 1,5       C 18,7 8,1         DE 

5 Star 40,3 4,1       C 32,7 3,7                 G 49,2 1,9            E 18,6 11,9            EF 

6 Speranț a 34,9 1,9                 G 17,1 3,4                       I 66,5 2,0 A 16,5 4,9               FG 

7 Milenium 33,5 2,1                 G 34,3 1,3              F 50,6 1,2         D 15,1 1,1                 G 

8 Gared 43,3 0,9 A 44,2 1,6 A 34,9 2,2                   H 20,9 6,2       C 

9 Armonia 31,7 2,8                    H 13,8 3,4                       J 55,2 1,2    B 31,0 3,6 A 

10 Redsec 37,4 1,5            E 39,1 1,4       C 35,8 2,3                   H 25,0 5,4    B 

11 Nemere 36,3 1,6              F 35,9 2,1            E 43,9 1,7              F 20,3 7,4       CD 

12 Desirée 37,3 2,0            E 39,0 1,0       C 35,3 1,3                   H 25,7 3,1    B 

LSD 5%        0,8533                             1,055                                 1,419                                1,778 
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Analysing Table 3 we can observe that under the 

climatic conditions in 2012 (extreme drought) the 

highest yields were recorded in the case of Redsec 

variety (10,6 t/ha), followed by the Albioana variety 

(9.3 t/ha). Very low yields ranging from 3.3 t and 5.1 

t/ha were recorded in the case of Star, Milenium and 

Armonia varieties (Table 3). 

Under extreme drought conditions in 2012 were not 

formed tuber in large fraction (>55mm), the highest 

number of tubers in middle fraction was recorded in 

the case of Redsec and Gared varieties and the lowest 

in the case of Milenium and Coval. 

Coval and Milenium varieties had the biggest value 

for small fraction, followed by Santé variety. 

Regarding the distribution of tubers in the nest 

according to the calibration class, the highest rate 

(75%) have tubers in middle fraction, and tubers<30 

mm have a  rate of 25%.

 

Table 3 

Average production and production structure on calibration classes obtained  

on the experimental field in Târgu Secuiesc in 2012 

Nr. 

crt. 
Variety 

Average production (t/ha) Production structure on calibration classes (%) 

2012 CV Duncan Test  
>55mm 30-55mm <30mm 

2012 CV Duncan Test  2012 CV Duncan Test  2012 CV Duncan Test  

1 Santé 6,6 8,4            E - - - 72,7 1,6            E 27,3 4,4    B 

2 Coval 8,4 2,4       C - - - 61,5 1,2            EF 38,5 1,9 A 

3 Albioana 9,3 4,5    B - - - 75,5 0,8         D 24,5 2,4       C 

4 Productiv 6,5 3,8            E - - - 73,2 2,5            E 26,8 6,9    B 

5 Star 4,6 3,3                 G - - - 79,2 0,9       C 20,8 3,4         D 

6 Speranț a 8,7 1,7    BC - - - 76,5 0,8         D 23,5 2,5       C 

7 Milenium 4,9 7,2                 G - - - 60,4 1,6              F 39,6 2,4 A 

8 Gared 7,5 5,4         D - - - 83,4 1,3    B 16,6 6,5            E 

9 Armonia 5,1 3,9               FG - - - 76,7 2,2         D 23,3 7,4       C 

10 Redsec 10,6 5,2 A - - - 85,6 1,4 A 14,4 8,4               F 

11 Nemere 6,4 7,1            E - - - 79,2 0,3       C 20,8 1,2          D 

12 Desirée 5,8 6,9            EF - - - 76,0 0,5         D 24,0 1,5       C 

LSD 5%        0,8533                             1,055                                 1,419                                1,778 

 
Analysing Tabel 4 we can observe that on average 

in the three years, the best results were recorded in the 

case of  Albioana, Star and Gared varieties, a yield of 

43.3 t/ha, 33.5 t/ha and 32.8 t/ha. 

The most sensitive varieties to the influence of 

climatic conditions are Productiv with an average 

production of  24.9 t/ha and Armonia with 24.7 t/ha. 

Low yields of 25.9 t/ha and 26.9 t/ha were recorded in 

the case of Milenium and Speranț a varieties. 

 

 

Table 4 

 Average production and production structure on calibration classes obtained  

on the experimental field in Târgu Secuiesc in 2010 - 2012 

Nr. 

crt. 
Variety 

Average prodution 

2010-2012 (t/ha) 

Production structure on calibration classes % 

>55mm 30-55mm <30mm 

 CV Duncan Test   CV Duncan Test   CV Duncan Test   CV Duncan Test  

1 Santé 29,5 58,4            E 27,3 75,8            EF 57,3 20,7       C 15,4 58,5              F 

2 Coval 30,9 55,5         D 27,5 75,1         DEF 47,0 23,5                 G 25,5 38,7 A 

3 Albioana 33,5 57,5 A 33,2 79,8 A 47,6 44,0                 G 19,2 43,3       C 

4 Productiv 24,9 56,3                      I 24,5 81,5                 G 56,5 23,8       C 19,1 35,3       C 

5 Star 32,9 67,0    B 28,1 80,5       CD 54,3 36,3         D 17,6 18,4         D 

6 Speranț a 26,9 50,9                 G 18,8 90,8                      I 62,5 22,8 A 18,8 19,2       C 

7 Milenium 25,9 61,7                    H 23,6 75,2                   H 52,8 11,1            E 23,5 51,2    B 

8 Gared 32,8 58,2    B 28,8 75,1    B 55,0 39,8         D 16,1 27,8            EF 

9 Armonia 24,7 60,4                       I 18,5 99,5                      I 58,5 25,0    B 23,0 30,7    B 

10 Redsec 31,9 52,0       C 28,7 75,9    BC 54,5 43,0         D 16,8 38,2         DE 

11 Nemere 28,9 59,8               F 27,9 77,3         DE 53,4 36,5            E 18,7 15,7       C 

12 Desirée 26,8 58,7                  G 27,2 75,2              F 50,1 38,9              F 22,7 14,7    B 

LSD 5%      0,4927                              0,6092                              0,8194                                1,027 
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Regarding the number of tubers in large fraction 

(>55mm), the biggest value was recorded in the case of 

Albioana variety, followed by Gared and Redsec 

varieties. Bigger values compared to foreign varieties 

under study (Santé and Desirée) were recorded in the 

case of Coval, Star and Nemere. 

The highest number of tubers in middle fraction 

was recorded in the case of  Speranț a and Armonia 

varieties and the lowest in the case of Albioana and 

Coval. 

Coval variety had the biggest value for small 

fraction. 

Regarding the distribution of tubers in the nest 

according to the calibration class, the highest rate 

(54,12%) have tubers in middle fraction, followed by 

tubers in large fraction (26,17%) and tubers <30 mm 

have the lowest rate (19,71%). 

 

Effect of high temperature on potato 

At high temperature the potato plant shows 

significant biochemical and physiological processes 

and changes, sometimes irreversible, that threaten plant 

life and production. 

At high temperature, under drought conditions, the 

temperature of the leaf increases well above air 

temperature, at which it closes its stomata, stops 

sweating, withers and the photosynthesis stops. 

Respiration in plant increases to such an extent, that 

consumes almost entirely the carbohydrates formed. As 

a result it stops tuber formation and growth. Production 

accumulation rate decreases from 20 % to negative 

increases, which means reduction in the accumulated 

production. The average weight of  tubers increases 

with above-optimal temperature. At temperatures 

above 25 C begins to decrease even the number of 

tubers in the nest, while the stems elongate and the leaf 

area is reduced. Too high intensity of solar radiation 

causes leaf burn. If plants are exposed to high 

temperatures and drought for a longer period, there 

appears the phenomenon of physiological (climatic) 

degeneration of tubers. High soil temperatures  are 

more harmful for potato production  than  high air 

temperatures. After plant emergence, high soil 

temperatures delay the tuberization process. If the soil 

temperature is above 26 to 30 C and the humidity of 

soil is reduced during the tuber growth, the percentage 

of seedling, deformed  tubers and tubers with early 

germination increases significantly. 

 

Effect of water deficit on potato 

Drought appears in areas or in periods in which 

natural precipitation does not comply with the 

requirements of the plant, the supply of water is lower 

than what the plant needs. In our country after 6-10 

days without rain and  irrigation, or if the soil water 

falls below 50% of field capacity, we can speak about 

the beginning of a drought. If the drought periods are 

longer lasting and they are repeated several times, the 

year is considered dry. 

Drought, even for short term has negative 

repercussions on the culture and quality of potato 

production. Plants that have suffered drought and went 

through a period of wilting, will suffer these 

repercussions for the rest of their life. 

Drought at the beginning of the potato vegetation 

period causes the poor development of the vegetative 

part of the plant, plants remain smaller, with a reduced 

leaf area, which has negative influence on the 

subsequent growth of tubers. Upon emergence, drought 

reduces the root growth. Drought after plant emergence 

inhibits the stolonization and can cause the resorption 

of stolons, thus reducing the number of stolons. These 

processes are irreversible, even if soil moisture is 

restored later. Drought between plant emergence and 

budding hinder the growth of the plant and prolongs 

the period of tuber formation. Drought increases leaf 

diffusion resistance, reducing the rate of 

photosynthesis efficiency. 

Higher soil moisture variations associated with high 

temperature produce a series of physiological and 

quality changes in tubers, such as exit rest period, 

premature sprouting, physiological aging, cracking of 

the shell and inner cavity, grey staining (darkening of 

the pulp), decreased resistance to storage. 

After a prolonged drought the plant can absorb 

water only after the regeneration of the root system, if 

the plant is capable of regeneration. 

It was determined that for each day of drought the 

production reduces with an average of 500-600 kg/ha 

in July and 700-800 kg/ha in August. 

Plants suffering from drought have the following 

distinguishing features: 

-in the early stages of development plants remain short 

and green-dark blue color with shades of gray. 

-if the duration of drought is prolonged, the appearance 

of the  next phenophases delays 

-plants bloom faster, flowers are aborted in the budding 

stage and fall, berries do not form 

-at noon leaves show signs of wilting 

-it starts a premature yellowing on the plant 

-a series of withering diseases appear: Vertichilium şi 

Fusarium sp 

-appears the phenomenon of false sprouting 
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Fig.3 Water deficiency and high temperatures led to an excessive drought with serious consequences for potato 

production. 

 

If, on 17
th

 of July 2012 the total production 

recorded was between 13,6 t/ha and 15,6 t/ha, after 21 

days, on 6
th

 of August 2012 the production recorded 

decreased with a percent of 10-30 % in the case of 

most varieties, semi-late and late varieties. In the case 

of these varieties the production is compromised due to 

the size of tubers, premature sprouting and other 

phenomena that affect the commercial aspect and 

chemical composition of tubers. 

 

Conclusions 
 

 The best results were recorded in the case of 

Albioana, Star and Gared varieties, a yield of 

43.3 t/ha, 33.5 t/ha and 32.8 t/ha. 

 The most sensitive varieties to the influence of 

climatic conditions are Productiv with an average 

production of 24.9 t/ha and Armonia with 24.7 

t/ha. Low yields of 25.9 t/ha and 26.9 t/ha were 

recorded in the case of Milenium and Speranț a 

varieties. Regarding the number of tubers in large 

fraction (>55mm), the biggest value was recorded 

in the case of Albioana variety, followed by 

Gared and Redsec varieties. Bigger values 

compared to foreign varieties under study (Santé 

and Desirée) were recorded in the case of Coval, 

Star and Nemere. 

 The highest number of tubers in middle fraction 

was recorded in the case of Speranț a and 

Armonia varieties and the lowest in the case of 

Albioana and Coval. 

 Regarding the distribution of tubers in the nest 

according to the calibration class, the highest rate 

(54,12%) have tubers in middle fraction, followed 

by tubers in large fraction (26,17%) and 

tubers<30 mm have the lowest rate (19,71%). 

 At high temperature the potato plant shows 

significant biochemical and physiological 

processes and changes, sometimes irreversible, 

that threaten plant life and production. 

 Water deficiency and high temperatures led to an 

excessive drought with serious consequences for 

potato production. 

 

References 

 
1.Alireza Pirzad, Mohammad Reza Shakiba, Saeed 

Zehtab-Salmasi, Seyed Abolghasem Mohammadi, 

Reza Darvishzadeh, Abbas Samadi, 2001: Effect of 

water stress on leaf relative water content, chlorophyll, 

proline and soluble carbohydrates in Matricaria 

chamomilla L. Journal of Medicinal Plants Research 

Vol. 5(12), pp. 2483–2488, ISSN 1996-0875 ©2011 

Academic Journals. 

2.Berindei M., 1977: Zonarea producț iei de cartof. 

Ed. Ceres Bucureș ti. 

3.Bilteanu, 2003: Fitotehnie. Editura Ceres Bucureș ti. 

4.Ianoș i I.S., 2002: Bazele cultivării cartofului pentru 

consum. Editura Phoenix, p. 115-121. 

5.Morar G., 1999: Cultura cartofului, Editura 

Risoprint, Cluj Napoca  

6.Petcu Elena, 2008: Impactul schimărilor climatice 

asupra plantelor – seceta. Editura Dominor. ISBN 978-

973-1838-48-6. 

 

 

 


