
Volume 16(1), 33-39, 2012 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

33 

Results concerning the behaviour of certain potato varieties 
(Solanum tuberosum L.) suitable for industrial processing 
under various ecological conditions 
 
Baciu Anca1*, Motica R.1, Mike Luiza1, Cioloca Mihaela2 
 

1
Potato Research and Development Station – Târgu Secuiesc, Romania; 

2
National Institute of Research and 

Development for Potato and Sugar Beet Brasov 
 
*Corresponding author. Email: anca.mihab@gmail.com 

 

Abstract      The issue of discovering new raw materials for the food industry 
is being considered a major concern in the whole world. This concern is the 
result of both the need for diversification and improvement of the range of 
foods offered to the consumers and the demand to provide with food a 
constantly growing population. 
The world we live in is progressing at an astonishing pace, time being one of 
our most important resources. As a result, consumer society is oriented 
towards a food market based on the superior valorification of the vegetal 
production, which can assure a high nutritional potential. 
During the last decades attempts have been made throughout the world to 
diversity and intensify the main crop cultures, among them the potato culture, 
which serves as a raw material in industry for: starch, glucose, dextrin, 
isoglucose etc. 
The aim of the experiment was to check the production potential of starch at 
varieties intended for industrialization and to choose the most appropiate 
varieties to be processed into starch and which can be cultivated in areas 
favourable for potato culture.   
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The extraordinary dynamics of the development of 

culture which characterizes the contemporary society 

was determined by the results of scientific discoveries, 

technical and technological progress that have changed 

revolutionarily humanity’s pace and conditions of life 

[1, 4]. 

In the actual process of globalization goals such as 

economical growth, the reduction of pollution, the 

struggle against climate changes, alternative fuels, the 

protection of life, health and security should constitute 

priorities [8]. 

As a result of the growing request concerning the 

quantity and quality of food offered to a population in 

full growth, agriculture is undergoing numerous 

changes, the major preoccupation in the whole world 

being the discovery of new raw materials for the food 

industry, the orientation towards a food market based 

on the superior valorification of vegetal production 

which can assure a high nutritional potential [2, 3]. 

The tendency in modern research is to improve the 

quality of consumer products and to set new practices 

and regulations in the activity of processing companies. 

Research projects have impact in the long run, by the 

deeper understanding of certain phenomena, 

constituting the basis to improve the level of security, 

productivity, health and protection of environment in 

the future. 

To obtain a wide range of high quality products, 

raw materials of adequate quality, with superior 

parameters are going to be used, which can fulfill best 

the requirements of processing. 

The physical and chemical properties the potato 

culture must have for starch production are:  

- high dry matter content to ensure efficiency in 

production 

- skin as smooth as possible so it can be washed 

with low water and energy consumption 

- low content of cellulosic and albuminous 

substances 

- well-developed starch granules with a specific 

weight 

- tuber maturity must be ensured by harvest after 

the plant’s biological and chemical process has been 

completed 

The dry matter in the potato tuber contains 60 – 

80% starch. Research has shown that each 1% increase 

of the dry matter content in the potato results in an 

additional 1 kg of end product per 100 kg of peeled 

potatoes, thus increasing the efficiency of the 

processing by 1% [5, 6, 7]. 

A potato tuber with a high dry matter content is 

more floury, it makes possible a higher productivity 

when it is industrialized for starch. 

It is well-known that the dry matter content of 
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tubers increases at maturity, except for some decreases 

which can occur at the end of the vegetation period, 

when losses due to transpiration surpass assimilation 

rates. 

 

Materials and Methods 

 
The varieties included in the study have been 

created at S.C.D.C. Tg. Secuiesc (Coval, Luiza, 

Nemere, Milenium), I.N.C.D.C.S.Z. Braşov (Rocla, 

Nicoleta, Amelia), S.C.D.A. Suceava (Astral, Magic) 

and imported from the Netherlands (Sante, Victoria, 

Innovator). 

Meteorological data (thermal and pluviometric 

regime) have been recorded at the Târgu Secuiesc, 

Braşov and Suceava 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. 

The starch content has been determined 

gravimetrically. 

 

Pedoclimatic conditions at S.C.D.C Târgu Secuiesc 

The Târgu Secuiesc region is characterized by the 

largest quantity of solar radiations in summer 

(15Kcal/cm
2
/month), which ensures an intense 

accumulation of dry matter and starch. 

At Târgu Secuiesc the soil on which the 

experiments have been carried out is moderately 

humiferous cambic chernozem, the parent rock is made 

up of  sandy deposits and the phreatic water can be 

found at a depth of 5 m. 

The width of A soil horizon is of 45-50 cm, pH is 

slightly acidic-neutral, well supplied with assimilable 

P2O5 and K2O. 

Climatic characteristics: the multi-annual average 

temperature of the air is 7,7°C, the multiannual average 

precipitations are 586,6 mm, the sunshine duration is 

1700 – 2000 hours/year. 

 

Table 1 

Climate conditions in the experimental years 2007-2009 during the potato’s vegetation period 

Month 

Temperature of the air (ºC) Precipitations (mm) 

Average Average 

Annual 
MMA 

Annual 
MMA 

2007 2008 2009 2007 2008 2009 

April 9,2 9,2 9,4 8,0 34,4 59,9 9,4 38,5 

May 12,9 13,3 13,7 13,0 37,6 68,8 87,2 70,8 

June 21,4 17,5 17,2 16,2 21,4 61,6 114,7 84,0 

July 22,0 18,1 18,8 17,9 63,4 122,0 78,3 78,7 

August 22,7 19,2 18,4 17,4 152,8 38,0 38,9 62,7 

Average 17,64 15,46 15,5 14,5 X X X X 

SUM X X X X 309,8 350,3 328,5 334,7 

Source: Tg. Secuiesc Meteorological Station 

 

From the point of view of the climate, the 2006 – 

2007 agricultural year was warm and dry in the 

vegetation period. The average temperature in 2007 

was approximately 2.4
0
C higher than the multi-annual 

average. There have been higher temperatures both in 

the vegetation months and in the autumn-winter month 

preceding the potato culture. 

The pluviometric regime was characterized by a 

highly non-uniform distribution. The level of 

precipitations in winter was close to the multi-annual 

average. The precipitations fallen at the beginning of 

the vegetation period made it difficult for the culture to 

start the vegetation. 

The quantity of precipitations during the vegetation 

months (May, June, July) were situated much below 

the multi-annual average, respectively - 33.2 mm, - 

62.6 mm, - 15.3 mm. The lack of precipitations and the 

high temperatures slowed down the growth and 

development of potato plants, tuberization and and 

growth of tubers being strongly limitated. 

The precipitations in August and September 

exceeded the recorded multi-annual averages by 90.1 

mm, respectively 28.7 mm. The high quantities of 

precipitations caused difficulties in the process of 

harvesting the potato culture. 

The experiments have been carried out in non-

irrigated conditions. 

In the years 2007–2009 climate conditions at Tg. 

Secuiesc were characterized by temperatures close to 

the multi-annual average during the vegetation period 

of the cultures, the average monthly temperatures 
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recorded proximate values during the whole period 

(Table 1). 

On the whole, the potato’s vegetation period was 

characterized by a sum of precipitations 15,6 mm 

higher than the multi-annual average in 2008, and -6,2 

mm lower in 2009. 

The precipitations in July and August made it 

highly difficult to control potato blight. The climate 

conditions greatly influenced the differentiation of 

cultures with different potato varieties and the recovery 

of fertilizers until the interruption of vegetation. 

 

Pedoclimatic conditions at I.N.C.D.C.S.Z. Braşov 

The experiment at the I.N.C.D.C.S.Z. Braşov has 

been carried out on a chernozem soil with the 

following characteristics: clay - approximately 30%, 

pH - approximately 6, humus - 4,5%, mobile 

phosphorus - 50 ppm, mobile potassium - 110, base 

saturation rate over 85%. 

From climatic point of view the 2006-2007 

agricultural year was warm and dry. The annual 

average temperature was 2
0
C higher, and the level of 

precipitations was situated 80,9 mm under the region’s 

multi-annual average. 

In the year 2008 the level of precipitations was 

situated 35 mm under the region’s multi-annual 

average, and in 2009 the level of precipitations was 

close to the multi-annual average. 

Both the vegetation months and the autumn-winter 

months preceding the potato culture were characterized 

by high average temperatures. 

From the point of view of precipitations, two large 

periods could be distinguished during the potato’s 

vegetation period. The first one, from April to to the 

end of July, was extremely dry, when the sum of the 

decadal precipitations rarely reached or exceeded 20 

mm, and in six decades their sum varied between 0 and 

7,6 mm. 

The lack of precipitations and the high temperatures 

slowed down the growth and development of the potato 

plants, tuberization and the growth of tubers being 

highly limitated. 

In the year 2009 the average annual temperature 

and the level of precipiations were close to the multi-

annual average of the region (Table 2). 

 

Table 2 

Climate conditions in the experimental years 2007-2009 during the potato’s vegetation period 

Month 

Temperature of the air (ºC) Precipitations (mm) 

Average Average 

Annual 
MMA 

Annual 
MMA 

2007 2008 2009 2007 2008 2009 

April 8,8 9,7 10,2 8,5 25,4 62,3 21,0 50,0 

May 16,4 13,9 14,1 13,6 23,2 59,4 83,6 82,0 

June 19,2 18,0 17,6 16,5 38,6 72,8 99,8 96,7 

July 21,0 18,6 19,2 18,1 44,2 149,4 122,2 99,8 

August 18,9 19,6 18,3 17,5 152,1 26,0 82,8 76,4 

AVERAGE 16,8 15,96 15,8 14,8 X X X X 

SUM X X X X 283,5 369,9 409,4 404,9 

Source: Brasov Meteorological Station 

 

Pedoclimatic conditions at S.C.D.A. Suceava 
The soil on which the experiment has been carried 

out belongs to the Cernisoils soil class, the cambic 

faeoziom type and subtype, originating in a lawn soil. 

The morphology of this type of soil can be described as 

type Ap (0 – 29 cm) – Am (29 – 62 cm) – A/B (62 – 82 

cm) – Bt (82 – 170 cm) – C (over 170 cm), with an 

intense drainage, and a good inferior one. The phreatic 

water can be found at a depth of 5 m. 

The pH in water reaches values between 5,6 – 5,8, 

the base saturation rate is 70 – 75%, and the humus 

content varies between 3 – 3,5. 

Climatic characterization: 
 average multi-annual air temperature – 7,7

0
C 

 multi-annual average precipitations 586,6 mm 

 sunshine duration 1700 – 2000 hours / year 

 athmospheric humidity – 78 % 

 wind speed – 4,8 – 8,6 m/s 

The 2006–2009 agricultural years started with 

conditions that were favourable for the autumn tillage. 

The winter precipitations, over the multi-annual 

averages, ensured the soil water deposit necessary to 

realize high production. 

The low number of rainy days in April ensured 

good conditions for the administration of fertilizers, the 

preparation of the germinative bed and the plantation 

of the potato in the most favourable period. 

The development of potato cultures was going on at 

an intense pace all over the vegetation, without too 

high stresses, even in non-irigated conditions, due to 

the relatively uniform distribution of the precipitations 

of whose sum was situated around the region’s average 

values. 

In the year 2008 the level of precipitations in the 

vegetation period was situated 328,8 mm over the 

region’s multi-annual average, and in 2009 the level of 

precipitations exceeded the region’s multi-annual 

average by 26,1 mm (Table 3). 

http://www.dictionarenglezroman.ro/dictionar/phosphorus
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Table 3 

Climate conditions in the experimental years 2007-2009 during the potato’s vegetation period 

Month 

Temperature of the air (ºC) Precipitations (mm) 

Average Average 

Annual 
MMA 

Annual 
MMA 

2007 2008 2009 2007 2008 2009 

April 9,2 9,6 10,8 8,0 32,9 135,2 8,4 48,2 

May 16,3 13,7 14,7 13,7 53,9 91,5 82,2 80,2 

June 19,9 18,3 17,7 16,9 30,7 99,2 154,9 93,6 

July 21,5 19,2 20,4 18,4 105,8 301,6 120,8 88,6 

August 19,7 20,0 18,9 18,3 169,0 72,3 30,8 60,4 

AVERAGE 17,3 16,16 16,5 15,06 X X X X 

SUM X X X X 392,3 699,8 397,1 371 

Source: Suceava Meteorological Station 

 

Results and Discussions 
 

The planting material was provided by the S.C.D.C. 

Tg. Secuiesc from the SE biological category. 

Analyzing Table 1 it can be seen that from the 12 

varieties included in the research  the Coval and 

Nemere realized the highest average productions in all 

experimental years, in each of the units where the 

experiments were carried out (Fig. 4). 

High average productions were recorded in the case 

of the Roclas and Luiza varieties, too, on the Târgu 

Secuiesc and Braşov experimental fields and in the 

case of the Victoria variety on all experimental fields. 

The lowest average production was obtained from 

the Magic variety on all experimental fields, in all 

observation years, and the differences from the other 

varieties were distinctly significant. 

Lower average productions were recorded in the 

case of the Milenium varieties, as well, with a distinctly 

significant difference from the other varieties, Amelia 

and Innovator, and the difference from the other 

varieties was ensured statistically (Table 4, Fig, 1).

 

Table 4 

Average production (t/ha) obtained on the Tg. Secuiesc, Braşov and Suceava experimental fields 

Nr. 

crt. 
VARIETY 

AVERAGE PRODUCTION t/ha 

Tg Secuiesc Braşov Suceava 

1 COVAL 47,97 AB 45,80 ABC 44,23 ABCD 

2 ROCLAS 44,07 ABCDE 44,37 ABCD 42,27       CDEF 

3 MAGIC 36,09              FGH 34,33                  H 35,53                 GH 

4 LUIZA 43,27 ABCDE 43,93 ABCDE 39,87          DEFG 

5 MILENIUM 41,03       CDEF 39,70         DEFG 39,53          DEFG 

6 NEMERE 48,47 A 48,70 A 48,00 AB 

7 ASTRAL 41,27       CDEF 43,50 ABCDE 41,57      CDEF 

8 SANTE 41,83       CDEF 41,70      CDEF 41,47      CDEF 

9 AMELIA 41,77       CDEF 42,63    BCDE 39,13        DEFGH 

10 NICOLETA 42,90     BCDE 42,77    BCDE 38,47           EFGH 

11 INNOVATOR 40,05          DEFG 44,37 ABCD 39,83        DEFG 

12 VICTORIA 43,23 ABCDE 43,20 ABCDE 46,27 ABC 

 LSD 5% 4,598 

 

At the I.N.C.D.C.S.Z. Braşov the productions 

recorded in the case of the Coval variety were higher 

than the average production of the varieties, and the 

differences were distinctly significant in the years 2007 

and 2009, and insignificant in the year 2008. 

In the case of the Nemere variety the productions 

recorded in the years 2008 and 2009 were higher in a 

distinctly significant measure than the average, and in 

the year 2007 the production was significantly higher. 

Productions that were lower in a distinctly 

significant measure were recorded in the case of the 

Milenium variety in the years 2008 and 2009 and Sante 

in the year 2007, the difference being significantly 

lower in the case of the Roclas variety. 

At the S.C.D.A. Suceava the productions recorded 

in the case of the Coval variety were higher than the 

average production of the tested varieties, the 

differences were distinctly significative in the year 
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2007 and greatly significant in the year 2009. 

In the case of the Nemere variety the productions 

recorded in the years 2008 and 2009 were higher in a 

distinctly significant measure than the average, and in 

the year 2007 they were significantly higher. 

Productions lower than the average production in a 

distinctly significant measure were recorded in the case 

of the Milenium variety in the year 2009 and in the 

case of the Roclas variety in the year 2007. 

 

 

 
Fig. 1: Average productions of the varieties included in the research  

(Târgu Secuiesc, Braşov, Suceava, 2007 - 2009) 

 

In the agricultural year 2006-2007 the limitative 

factor was water defficiency, so in the year 2009 there 

were recorded higher productions than in 2008 due to 

the climatic conditions, especially the quantity of 

precipitations that were favourable for the potato 

culture,. 

The highest production of starch per hectare was 

recorded in the case of the Nemere variety, followed by 

the Innovator and Luiza varieties (Table 4). 

Analyzing table 5 and figure 2 it can be seen that 

the production of tubers per hectare influences 

positively the production of  starch / hectare even if 

starch content is a genetic property specific to each 

variety.

 

Table 5 

Average starch content (%) of the varieties cultivated on the experimental fields  

in Tg. Secuiesc, Braşov and Suceava 

Nr. 

crt. 
VARIETY 

Average starch content (%) 

Tg Secuiesc Braşov Suceava 

1 COVAL 18.63               FG 19.60       CD 19.87    BC 

2 ROCLAS 19.30          DE 17.30                    H 17.43                    H 

3 MAGIC 19.63       CD 14.73                         J 14.73                         J 

4 LUIZA 19.67       CD 19.57       CD 19.47       CD 

5 MILENIUM 18.17                 G 18.40               FG 18.37               FG 

6 NEMERE 17.33                    H 18.33               FG 18.73               FG 

7 ASTRAL 15.60                       I 18.43               FG 18.23                 G 

8 SANTE 14.80                         J 15.37                       I 15.57                       I 

9 AMELIA 18.73               FG 18.90             EF 18.50               FG 

10 NICOLETA 18.40               FG 18.57               FG 18.73               FG 

11 INNOVATOR 20,35 A 20.27 AB 20.40 A 

12 VICTORIA 19.67       CD 19.47       CD 19.57       CD 

LSD 5% 0.4725 
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Fig. 2: Average starch content of the varieties included in the research  

(Târgu Secuiesc, Braşov, Suceava, 2007 - 2009) 

 

The highest starch content was recorded in the case 

of the Innovator variety in all experimental years, the 

difference from the other varieties was higher in a 

greatly significant measure. Also, significant 

differences were recorded in the case of the Victoria 

and Luiza varieties in all observation years. 

Low starch content was recorded in the case of the 

Magic and Santé varieties, the differences from the 

other varieties were ensured statistically. 

The highest production of starch was recorded in 

the case of the Innovator variety in all experimental 

years, the difference from the other varieties was 

ensured statistically (Table 6, Fig. 3). 

A lower production of starch was recorded in the 

case of the Magic variety, the differences from the 

other varieties were greatly significant. 

To create a starch potato culture we recommend the 

use of varieties with a starch content higher than 18% 

and the application of certain specific technologies 

with a view to obtain average productions higher than 

40 tons / ha. 

 

 

Table 6 

Average starch content (%) of the varieties cultivated on the experimental fields in Tg. Secuiesc, Braşov and 

Suceava 

Nr. 

crt. 
VARIETY 

Ton / ha starch (years 2007 - 2009) 

Tg Secuiesc Braşov Suceava 

1 COVAL 8.365       CDEFG 8.588       CDEF 9.794 A 

2 ROCLAS 7.151                      IJKL 7.938               FGHI 8.321         DEFG 

3 MAGIC 6.687                         KL 5.285                            L 5.429                               M 

4 LUIZA 7.153                      IJKL 8.740      CDEF 8.976    BCD 

5 MILENIUM 7.042                        JKL 7.385                   HIJ 7.599                 GHIJ 

6 NEMERE 9.557 AB 9.204 ABC 9.628 AB 

7 ASTRAL 6.388                            L 7.675                 GHIJ 7.983               FGHI 

8 SANTE 4.967                               M 6.968                        JKL 7.171                       IJKL 

9 AMELIA 6.582                         KL 8.295         DEFG 8.227         DEFG 

10 NICOLETA 6.604                         KL 8.105            EFGH 8.347         DEFG 

11 INNOVATOR 8.922 ABCD 8.598      CDEF 9.068 ABCD 

12 VICTORIA 9.315          DEFG 8.689      CDEF 8.962    BCDE 

LSD 5% 0.7217 
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Fig. 3: Average starch content of the varieties included in the research  

(Târgu Secuiesc, Braşov, Suceava, 2007 - 2009) 

 

Conclusions 
 

 To create a starch potato culture we recommend 

the use of varieties with a starch content higher 

than 18% and the application of certain specific 

technologies with a view to obtain average 

productions higher than 40 tons / ha. 

 To obtain potato cultures that are efficient for 

industrialization, it is recommended to apply 

irrigation, so the plants can reach the 

technological maturity specific to the variety, as 

it is well-known that starch industry varieties 

are late varieties. 

 Among the varieties included in the research for 

industrial processing we recommend the 

following varieties: Nemere, Nicoleta, Luiza, 

Agria, Innovator, Victoria and Coval. 
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