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1. Intrоduсtiоn 

The potato consumption market is divided into seven 

main groups. These are fresh consumption, frozen po-

tato products, potatoes for chips and French fries, dried 

potatoes, starch, seeds and other industrial groups. Since 

it is so essential in human nutrition, the development of 

potato varieties with high field performance, resistance 

to disease, pests and storage is gradually increasing  

(Bond, 2014). 

Potato breeding objectives can be summarized as 

yield, tuber quality, resistance to biotic and abiotic envi-

ronmental restrictions. As for the quality parameters, 

they can be restricted into two categories. The first is the 

visible features of the tuber (size, shell color, tuber 

length, shape and depth of the eye). This group targets 

consumer desires, in other words, fresh consumption. 

The second category is the internal properties of the tu-

ber (nutritional content, cooking, processing properties). 
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They are closely related to the content of dry matter, 

taste, sugar, protein content, starch quality and the 

amount of glycoalcoholoids (Carputo and Frusciante, 

2011). 

The selection criteria continue after the field in po-

tato breeding. Because potato tubers contain a high per-

centage of water, they should be stored in healthy stor-

age conditions. The main factor restricting the pro-

cessing capacities of potato tubers is the rate of sugar 

accumulation, which decreases during storage. The du-

rability of storage is one of the most critical breeding 

objectives for the healthy continuation of the breeding 

program (Hoopes and Plaisted, 1987; Richardson et al, 

1990). 

The quality and storage time of potatoes are reduced 

by moisture loss, decay and physiological deterioration 

of the tuber. These losses are related to the storage tem-

perature, relative humidity, ventilation and gas compo-
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 This study aimed to determine the potato breeding lines that show superior sto-

rage traits and can be candidate variety by selection. The storage study was car-

ried out in the first year according to The Randomized Plots Trial Design and 

the second year according to The Randomized Plots in Factorial Trial Design 

with four replications. In the study, 20 potato breeding lines developed by Selcuk 
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(20.9 %-24.8 % in 2019,19.0 %-21.1 % in 2020 according to the genotype ave-

rage values), PAG5 (22.6 %-20.5 % in 2019, 20.0 %-19.0 % in 2020 according 

to the genotype average values), GAF4 (18.7 %-21.6 % in 2019, 18.4 %-20.7 % 

in 2020 according to the genotype average values) can be counted. As a result of 

the study, T7LA8, PAG5 and GAF4 lines with high ratio of dry matter, yields of 

chips and French fries were determined as promising lines. 
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sition. Since potatoes are living organism, it needs an ef-

fective storage system. Potatoes are stored in modern 

storage structures, cellars, storerooms, earthen silos, and 

storages made of volcanic rocks (Ozturk, 2010; Sanli, 

2012). 

After harvesting, the tubers remain in their dormant 

natural state for 1-15 weeks (Wiltshire and Cobb, 1996). 

Potato tubers should be placed in storage with an equal 

distribution of piles after harvesting with the conditions 

of air circulation is provided, the temperature is main-

tained at a 15 ° C and relative humidity is between 90-

95 % provided. Then, the storage temperature should be 

kept at 10-12 °C for two weeks to ensure the healing and 

hardening of the tuber shells (curing period). After this 

period, the storage temperature should be determined 

according to the intended use of the tubers (Shetty, 

2010). 

One month after harvesting, the increased elevated 

storage temperatures should be reduced to a minimum 

of 5-6 ° C. Lowering it to temperatures below this tem-

perature increases the respiratory rate of tubers. The 

high increase in respiratory rate is due to the breaking of 

dormancy and the extension of exiles. While the formed 

exiles give off heat to the outside, the sproutings are in-

creasing. As a result, the storage system is negatively af-

fected and this situation sets the stage for product losses 

(Pringle et al., 2009). Storage weight losses amount to 

about 10% of the total weight loss over a storage period 

of 6-8 months (Wustman and Struik, 2007). 

Storage requirements vary depending on the purpose 

of consumption of tubers. Tubers to be used for seed 

purposes should be stored in storage to give exiles suffi-

cient give exiles with sufficient height and characteris-

tics without losing their exile capabilities in the time un-

til the next planting season. Potatoes that will be con-

sumed as food in the coming times should also be stored 

in storages that will prevent the development of exiles 

from preventing spoilage, softening, and some other un-

desirable conditions. Moreover, the tubers in the in-

dustry should be stored in storage that will ensure the 

preservation of the starch-sugar ratio associated with 

technological quality (Sanli, 2012). 

This study aimed to evaluate the storage perfor-

mance of some trade registered potato varieties and pro-

mising variety lines selected as 5th field generation in 

the breeding program by Associate Professor Rahim 

Ada and determine the lines that can be variety candida-

tes by making an intended selection.   

2. Materials and Methods 

In the first year of study, 20 promising potato lines 

developed by Associate Professor Rahim ADA and 18 

standard potato varieties were used. In the second year, 

the performances of 7 promising potato lines and 8 

standard potato varieties that were selected from the first 

year were evaluated in storage parameters. The breeding 

lines were selected as crossbreed seeds that were devel-

oped to 5th field generation by selection. The infor-

mation about these lines and varieties were shown in the 

Table 1.  

In the storage procedure, all genotypes produced and 

harvested in Konya for the first year and both in Konya 

and Karaman-Akçaşehir locations for the second year at 

2019-2020 vegetation periods. Field studies were con-

ducted at Selcuk University Faculty of Agriculture Ab-

dulkadir Akcin Trial Field in Konya, and Karaman-Ak-

casehir farmer field. Exactly 5 kg per each was taken 

from the potato tubers harvested as starting material and 

they were put into a store at which temperature + 4 °C 

and store humidity at 90-98 %. Total storage period was 

6 months. At the end of the storage periods, 30 tubers 

were randomly selected from all genotypes and the phy-

sical and chemical properties of tubers were determined.   

The storage study was carried out in the first year 

according to the ‘The Randomized Plots Trial Design’ 

and the second year according to ‘The Randomized 

Plots in Factorial Trial Design’ with four replications. In 

the study; ratio of dry matter (%), yield of leaf chips (%), 

yield of French fries (%), quality of leaf chips (1-5 

scale), quality of french fries (0-4 scale), blackening (1-

5 scale), storage weight loss (%), the first shoot forma-

tion time (day) parameters were examined. The parame-

ters of the varieties and lines examined in the storage 

conditions were determined before and after the storage. 

The data were analyzed using technique of analysis 

of variance (JUMP) and treatment means were separated 

by Least Significant Differences (LSD) at 1 % probabil-

ity level by using MSTAT-C as described by Nissen 

(1989).  

Below methods were used for analyses of tuber sam-

ples taken from potato genotypes. 

-Ratio of dry matter (%): The tuber samples belonging 

to the genotypes were first washed before and after 

storage, then dried and sliced. 100 g sample was taken 

from each and dried under the laboratory conditions. 

Then 24 hours in the drying chamber set up to 105 °C, 

reweighted and dry matter ratios were calculated by 

proportioning their fresh weights (Kacar, 1972). The 

data obtained were recorded as pre-storage and post-

storage separately. 

-Yield of leaf chips (%): After the potato tubers were 

washed and sliced with chips slicer (at the thickness of 

1.0-1.5 mm), 100 g per each was weighted, washed in 

cold water and dewatered between two towels. Then the 

slices at the weight of 100 g were fried at 190 °C for 2 

minutes and after cooling, all the samples were weighted 

and their values were calculated before and after storage 

as percentage of fresh weight (Senol, 1973). Obtained 

values were recorded as pre-storage and post-storage se-

parately. 

-Yield of French fries (%): After the potato tubers 

were washed and sliced with chips slicer (at the thick-

ness of 1.0 cm), 100 g per each was weighted, washed 

in cold water and dewatered between two towels. Then 

the slices at the weight of 100 g were fried at 190 °C for 
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3 minutes and after cooling, the all samples were weigh-

ted and their values were calculated before and after sto-

rage as a percentage of fresh weight (Ross ve Porter, 

1969). Obtained values were recorded as pre-storage 

and post-storage separately. 

- Quality of leaf chips (1-5 scale): The samples used 

for chips yield were recorded according to grouping as 

pre-storage and post-storage separately (1 = No chips, 2 

= Risky, 3 = Medium, 4 = Good, 5 = Very good) 

(Anonymous, 2001). 

-Quality of french fries (0-4 scale): The samples used 

for French-fries yield were recorded according to grou-

ping as pre-storage and post-storage seperately (0 = 

Very good, 1 = Good, 2 = Fair – good, 3 = Medium (max 

30%), 4 = Low (max 10%)) (Anonymous, 2001). 

-Blackening (1-5 scale): 5 tubers taken randomly 

from each plot were washed, divided into 3 lengthwise 

and after waiting for 30 minutes, evaluation was made 

according to the grouping as pre-storage and post-sto-

rage seperately (1 = V-shaped darkening, 2 = Significant 

darkening, 3 = Slight darkening, 4 = Local darkening, 5 

= No darkening) (Anonymous, 2001). 

-Storage weight loss (%): 5 kg of available tubers of 

all varieties and breeding lines were weighed and stored. 

These stored tubers were weighed again at the beginning 

and after the storage (6 months), and the difference was 

expressed as weight loss in % by proportioning to the 

first weighing (Ozturk et al., 2016). 

-The first shoot formation time (day): The first shoot 

formation time of 5 kg tubers of each variety and bree-

ding line used to determine storage  weight change was 

checked at 15-day intervals and recorded per day.  

Table 1 

Information on potato varieties and breeding lines used in the study 

Varieties Usage Varieties Usage Lines Usage Lines Usage 
VR 808 Chips Marabel Cooking AFAG-C Chips ELAF-10 Cooking 
Brooke Chips Agata Cooking HEAF-5 Chips ELAF-11 Cooking 
Doruk Chips Madeleine Cooking T7LA-8 French fry T3AG-14 Cooking 
Russet Burbank (R.B.) French fry Melody Cooking PA-9 French fry T1AG-14 Cooking 
Lady Olimpia (L.O.) French fry Zirve Cooking AFLA-9 French fry T2AG-13 Cooking 
Innovator French fry Çağlı Cooking AFLA-20 French fry T3PO-13 Cooking 
Kutup French fry Leventbey Cooking AFHE-11 French fry T3LA-8 Cooking 
Agria Cooking-Chips Muratbey Cooking MK-2 Cooking PAG-5 Cooking 
Jelly Cooking-Chips   AFK-3 Cooking AFBR-4 Cooking 

  Challenger Cooking-Chips   GAF-4 Cooking  AFAG-12 Cooking 

3. Results and Discussion 

The variance sources and their statistical signifi-

cance are shown in Table 2 and 3 for the physical and 

quality traits. Data of variance analysis in Table 2 

showed that the effect of the genotypes on all parame-

ters, both pre-storage and post-storage were statistically 

significant at 1 % probability level. Data of variance 

analysis in Table 3 showed that locations, genotypes, and 

location x genotype interactions on all both pre-storage 

and post-storage parameters were statistically signifi-

cant at 1 % probability level. 

According to ratio of dry matter from storage tubers 

in the first year, while average pre-storage ratio of dry 

matter was 18.8 %, this rate was recorded as 19.5 % after 

storage and increased. When ratios of dry matter before 

storage were examined; T3PO13 with 22.8 %, PAG5 

with 22.6 % and VR808 with 22.5 % were recorded as 

the highest values and were in the group (a). The lowest 

ratio of dry matter of 13.9 % was determined in Agata 

variety and classified in (r) group. The highest ratio of 

dry matter after storage; It was determined in the T7LA8 

line with 24.8 % and with this value it was included in 

group (a). The lowest ratio of dry matter was determined 

from the AFRR4 line with 16.1 % and formed the (u) 

group. Storage changes; Although there was a decrease 

in some varieties and lines, it was generally in the direc-

tion of increase (Table 4). 

According to ratio of dry matter from storaged tubers 

in the second year; While the trial average before storage 

was 19.1 %, it was recorded as 19.5 % after storage. 

There was a relative increase. When the pre-storage data 

was examined, Konya location surpassed Karaman lo-

cation (18.9 %) with 19.4 % in terms of location. Accor-

ding to the genotype averages; While Doruk variety with 

22.9  % was in group (a), the lowest ratio of dry matter 

was determined in Melody variety with 14.3 % and was 

recorded in group (i). When the post-storage values were 

examined, a higher value was recorded in the Konya lo-

cation with 20.1 % than in the Karaman location (18.9 

%). According to the genotype averages; Brooke variety 

was found (a) group with 22.4 %, Melody variety was 

recorded (k) group with 15.8 %. Although there were 

fluctuations, the general trend was towards increasing 

the post-storage data (Table 5). 

The starch content largely determines the ratio of dry 

matter in potato tubers. Starch content is significant for 

the processing industry and the fresh market as it affects 

the texture of the potato. The variation of dry matter ra-

tio is closely related to the genetics of the variety, 

growing conditions, growing season, and storage tempe-

rature. A higher dry matter ratio was determined during 

the growing season in potato tubers grown in the spring. 

In addition, the ratio of dry matter differences between 
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varieties is closely related to the vegetation period. Early 

maturing potato varieties have less dry matter accumu-

lation than late maturing ones (de Freitas et al., 2006; 

Jansky, 2009; Kawchuk et al., 2008). High dry matter 

ratio; It increases the yield of chips, provides a crispy 

consistency in the mouth and less oil extraction during 

frying (Pedreschi et al., 2005; Rommens et al., 2010). 

In this study, according to both 2019 and 2020 data; 

There was a general increase in storage change. This inc-

reasing trend might be due to weight loss of tubers thro-

ugh respiration and transpiration. Because, as is known, 

tubers, which are alive right after harvest, lose weight by 

dehydration through respiration (Er and Uranbey, 1998; 

Ozturk and Polat, 2016). Similar to this result, it was re-

ported in many studies that dry matter and dry matter 

constituents increased relatively in potato tubers during 

storage (Kara, 1996; Haase et al., 2007; Sanli, 2012; 

Broćić et al., 2016).  

Table 2 

Results of variance analysis of the physical and quality traits in the study conducted in 2019  

Source of Var-

iation 

Means square 

      

      df 

Ratio of Dry Matter (%) Yield of leaf chips (%) Yield of French fries (%) 

Pre-storage Post-storage Pre-storage Post-storage Pre-storage Post-storage 

Recurrence 3   0.03   0.03      0.08      0.05           0.40             0.14 

Genotypes 37 19.13** 18.27** 109.40** 149.37** 78.42**            10.93** 

Error 111   0.03   0.03     0.04      0.38           0.69              0.09 

Source of 
Variation 

                         
df 

                      Storage weight loss (%) The first shoot formation time (day) 

Recurrence     3                             0.03                        0.36  

Genotypes   37                           27.75**                    854.59**  

Error 111                             0.04                        1.64  

*P < 0.05, **P < 0.01 

Table 3 

Results of variance analysis of the physical and quality traits in the study conducted in 2020 

Source of Var-

iation 

Means square 

       

      df 

Ratio of Dry Matter (%) Yield of leaf chips (%) Yield of French fries (%) 

Pre-storage Post-storage Pre-storage Post-storage Pre-storage Post-storage 

Location     1 6.63** 47.38**   84.84** 139.96** 74.89**   27.08** 

Recurrence [L]  6     0.17      0.03 0.52 0.68 0.06 0.49 

Genotype   14   37.78** 30.12** 183.60** 362.90** 222.40** 332.00** 

L x G   14 8.08**   4.41**    83.37**    59.57**    29.29**   50.96** 

Error   84     0.16      0.03  0.31  0.68  0.17  0.31 

Source of Var-

iation 

      

        df 

        Storage weight loss (%)                       The first shoot formation time (day) 

Location     1               518.34**  6049.20**  

Recurrence [L]     6               0.01  9.58  

Genotype   14                  38.95**  2034.95**  

L x G   14                 29.59**  1687.58**  

Error   84                   0.03  9.12  

*P < 0.05, **P < 0.01 

Table 4 

Means of physical and quality traits of 38 potato genotypes in storage conditions in 2019 year. 

Genotypes 

Ratio of Dry Matter (%) Yield of leaf chips (%) Yield of French fries (%) 

Storage 

weight 

loss (%) 

The first shoot for-
mation time (day) 

 Pre-storage Post-storage Pre-storage Post-storage Pre-storage Post-storage   

Agata 13.9 r 17.3 qr 32.7 w 50.8 m 47.5 o-q 52.9 v 7.8 g 37 q 

Agria 18.1 l 17.4 pq 33.2 v 37.0 r 55.5 c 51.7 w 5.6 jk 76 ıj 

Brooke 22.8 q 24.3 b 50.3 g 58.0 c-e 53.1 e-g 58.7 b 13.3 b 86 d 
Challenger 18.7 jk 17.8 no 39.6 t 44.1 q 58.8 b 55.3 n-q 6.5 ı 74 jk 

Çağlı 19.0 ıj 20.9 d 42.3 r 43.2 q 50.8 ı-k 53.6 u 4.3 no 61 m 
Doruk 18.9 ı-k 20.7 de 46.7 j 54.7 hı 49.4 k-n 56.2 h-l 7.1 h 60 m 

Innovator 20.8 d 19.8 g-j 45.8 l 49.2 n 49.2 l-n 56.2 h-l 3.6 p 76 ıj 

Jelly 18.0 l 16.6 t 46.3 k 51.1 m 49.1 l-n 55.8 k-n 6.6 ı 53 op 
Kutup 18.6 k 17.8 no 51.2 f 56.2 fg 48.8 m-o 54.6 rs 5.7jk 59 mn 

L.O. 19.1 hı 19.6 ı-l 47.1 ı 49.2 n 54.1 c-f 55.6 m-o 8.3 f 54 o 

Leventbey 18.1 l 16.6 t 54.6 b 62.2 b 54.5 c-e 57.3 de 7.1 h 69 l 

Madeleine 16.1 op 17.0 rs 44.7 n 52.8 kl 44.8 st 54.7 rs 4.8 m 57 n 

Marabel 17.3 m 19.7 h-k 40.7 s 53.0 j-l 57.7 b 55.6 m-o 5.4 kl 53 op 

Melody 16.1 op 20.1 fg 44.9 mn 57.3 d-f 43.8 t 55.0 p-r 7.6 g 84 de 

Muratbey 16.3 no 17.7 op 39.5 t 43.2 q 51.2 h-j 52.6 v 7.1 h 51 p 
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Table 4 (continued) 

Means of physical and quality traits of 38 potato genotypes in storage conditions in 2019 year. 
R.B. 19.5 fg 19.2 m 52.4 e 46.2 p 66.3 a 55.5 m-p   8.3 f 85 d 

VR808 22.5 a 21.5 c 49.0 h 54.9 h 52.7 f-h 57.4 de 14.0 a 91 c 
Zirve 21.4 b 20.9 d 50.0 g 57.3 d-f 49.9 j-m 56.3 h-k 10.1 d 80 fg 

AFAG12 17.2 m 18.0 no 43.0 q 46.5 p 47.9 n-q 55.7 l-n   3.4 p 99 a 

AFAG-C 18.0 l 21.3 c 46.1 kl 56.9 ef 51.2 h-j 56.6 f-h   1.5 q 81 fg 
AFBR4 15.9 pq 16.1 u 47.0 ıj 57.2 d-f 47.2 pq 55.1 o-r   7.6 g 96 b 

AFHER 11 21.2 bc 19.3 lm 55.4 a 54.7 hı 47.0 q 59.5 a   6.7 ı 59 mn 

AFK3 17.8 l 16.8 st 44.6 n 52.4 l 53.5 ef 57.0 ef 10.8 c 77 hı 
AFLA20 19.9 e 19.5 j-m 46.7 j 62.2 b 53.6 ef 58.1 c   4.3 no 84 de 

AFLA9 19.8 ef 20.7 de 47.0 ıj 53.2 j-l 51.3 h-j 56.9 e-g   4.1 no 52 op 
ELAF10 20.8 d 19.9 g-ı 53.1 d 62.0 b 54.3 c-e 54.4 st   7.1 h 80 fg 

ELAF11 19.2 g-ı 20.5 e 42.4 r 58.1 cd 50.4 ı-l 56.5 f-ı   9.3 e 74 jk 

GAF4 18.7 jk 21.6 c 43.3 q 50.7 m 55.2 cd 57.6 cd   8.6 f 72 k 
HEAF5 21.2 bc 19.4 k-m 50.3 g 58.6 c 55.5 c 55.8 k-n   7.9 g 54 o 

MK2 15.7 q 18.1 n 36.8 u 46.4 p 45.4 rs 54.8 q-s   7.6 g 72 k 

PAG5 22.6 a 20.5 e 53.7 c 64.7 a 50.4 ı-l 56.0 ı-m   8.4 f 85 d 
PAG9 19.4 gh 20.0 gh 44.0 op 45.9 p 49.9 j-m 54.6 rs   4.0 o 85 d 

T1AG14 16.6 n 20.4 ef 43.1 q 47.8 o 46.7 qr 53.9 tu   7.2 h 78 gh 

T2AG13 18.6 k 20.1 fg 45.2 m 48.0 o 53.9 d-f 55.9 j-m   5.1 lm 74 jk 
T3AG14 16.3 no 17.0 rs 43.7 p 55.2 gh 44.4 st 53.9 tu 11.0 c 59 mn 

T3LA8 17.9 l 19.8 g-j 43.1 q 53.7 ı-k 51.6 g-ı 57.4 de   4.4 n 82 ef 

T3PO13 22.8 a 24.4 b 44.8 n 57.0 d-f 48.7 m-p 56.4 g-j   5.7 jk 53 op 
T7LA8 20.9 cd 24.8 a 44.1 o 54.1 h-j 47.9 n-q 54.3 st   5.8 j 82 ef 

Mean      18.8     19.5    45.5     52.8    51.1  55.7   6.9 71 

Lsd genotype pre-storage (0.01)      0.32                 0.37                1.54   0.38 2.37 

Lsd genotype post-storage (0.01)     0.32                 1.14                0.56   

While the leaf chips yield of tubers harvested in 2019 

was 45.5 % before storage, this rate was 52.8 % after 

storage, and although the leaf chips yield of tubers fluc-

tuated after storage, the general trend was to increase. 

Looking at the pre-storage data; While AFHER11 line 

was included in group (a) with 55.4 %, Agata variety 

represented (w) group with 32.7 %. After the storage; 

PAG5 line with 64.7 % was in the first group (a), Agria 

variety was in the last group (r) with 37.0 % (Table 4). 

While the leaf chips yield of tubers harvested in 2020 

was 51.1 % in the analysis made before they were put 

into storage, this rate increased slightly by 53.9 % after 

storage. When the pre-storage values were examined, 

Konya location was in group (a) with 51.9 %, Karaman 

location was in group (b) with  

50.2 %. After the storage, Konya location was deter-

mined with 55.0 % in group (a), and Karaman location 

with 52.9 % in group (b). According to genotype avera-

ges, PAG5 line was determined with 59.2 % before sto-

rage and Brooke variety (a) with 61.6 % after storage. 

The lowest leaf chips yield value was determined in the 

GAF4 line with 41.3 % before the storage and this value 

was in the (i) group, while it was determined on the same 

line with 41.2 % after the storage and was recorded in 

the (k) group. Although there were fluctuations, the ge-

neral trend was that the yield values of leaf chips incre-

ase after storage (Table 5). In the study conducted by 

Kara (1996), an increase in chips yield was determined 

due to the decrease in storage weight losses in tuber. It 

was reported that the leaf chips yield of varieties with 

high dry matter ratios increased at that rate (Das et al., 

2001). As a result of this study, the result determined as 

the increase in the post-storage values of dry matter ra-

tios was in harmony with the information of these rese-

arches. 

Table 5 

Means of physical and quality traits of 15 potato genotypes in storage conditions in 2020 year. 

Genotypes Ratio of Dry Matter (%) Ratio of Dry Matter (%) Yield of leaf chips (%) 

Pre-storage Post-storage Pre-storage 

Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean 

Agria 20.6 g 16.9 mn 18.8 ef 19.4 kl 19.2 l 19.3 e 48.4 k 42.8 m 45.6 h 

Brooke 21.4 a 23.2 a 22.3 b 21.8 c 23.0 a 22.4 a 55.3 cd 58.7 b 57.0 b 

Doruk 24.1 b-d 21.7 bc 22.9 a 22.5 b 21.4 de 21.9 b 58.8 b 50.1 hı 54.4 c 

Kutup 22.3 c-e 22.1 b 22.2 b 22.4 b 21.2 e 21.8 b 49.5 ıj 58.4 b 53.9 c 

L.O. 17.3 lm 20.8 d-f 19.0 de 19.7 k 17.3 o 18.5 g 42.3 m 48.8 jk 45.5 h 

Melody 13.3 op 15.3 p 14.3 ı 15.7 r 15.9 r 15.8 k 54.4 de 42.4 m 48.4 f 

R.B. 19.3 no 17.1 l-n 18.2 g 19.7 k 16.5 q 18.1 h 49.3 ı-k 45.9 l 47.6 g 

Zirve 16.7 ı-k 16.9 mn 16.8 h 17.4 o 18.1 n 17.8 ı 50.0 hı 58.0 b 54.0 c 

AFAG-C 18.7 k-m 17.8 j-l 18.3 fg 21.1 ef 17.4 o 19.3 e 53.5 ef 50.8 gh 52.2 e 

AFBR4 20.3 mn 17.2 l-n 18.7 e-g 16.9 p 16.7 pq 16.8 j 52.5 f 52.7 f 52.6 de 
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Table 5 (continued) 

Means of physical and quality traits of 15 potato genotypes in storage conditions in 2020 year. 

ELAF10 18.3 f 19.3 g 18.8 ef 21.7 cd 20.2 ıj 20.9 cd 52.9 f 53.0 f 53.0 d 

ELAF11 19.6 g-ı 19.3 g 19.5 cd 20.4 h-j 18.7 m 19.5 e 56.1 c 49.8 h-j 52.9 de 

GAF 4 18.3 ef 18.4 h-j 18.4 fg 20.8 fg 20.5 g-ı 20.7 d 40.8 n 41.9 m 41.3 ı 

PAG 5 21.0 lm 19.0 gh 20.0 c 20.7 gh 17.3 o 19.0 f 64.0 a 54.4 de 59.2 a 

T7LA8 19.4 f 18.7 g-ı 19.0 de 22.0 c 20.1 j 21.1 c 51.2 g 46.1 l 48.7 f 

Mean 19.4 a 18.9 b 19.1 20.1 a 18.9 b 19.5 51.9 a 50.2 b 51.1 

 Lsd genotype (0.01) = 0.53 Lsd genotype (0.01) =  0.23 Lsd genotype (0.01) = 0.73 

Lsd locationx genotype (0.01) = 0.75 Lsd locationx genotype (0.01) = 0.32 Lsd locationx genotype (0.01) = 1.04 

Genotypes Yield of leaf chips (%) Yield of French fries (%) Yield of French fries (%) 

Post-storage Pre-storage Post-storage 

Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean 

Agria 49.4 m 42.1 o 45.7 ı 51.6 g 49.7 h 50.7 e 60.9 b 50.9 jk 55.9 c 

Brooke 61.4 cd 61.8 cd 61.6 a 52.2 g 50.1 h 51.1 e 51.9 ıj 53.2 gh 52.6 ef 

Doruk 63.4 b 56.9 gh 60.2 bc 48.3 ı 53.0 f 50.7 e 52.7 hı 51.9 ıj 52.3 f 

Kutup 51.3 l 58.2 fg 54.7 e 56.9 b 58.0 a 57.5 a 56.8 d-f 57.0 de 56.9 b 

L.O. 48.6 m 48.9 m 48.7 h 52.2 g 53.0 f 52.6 c 51.8 ıj 57.5 d 54.6 d 

Melody 51.3 l 55.9 hı 53.6 f 45.8 j 37.6 o 41.7 ı 38.6 r 37.7 r 38.1 l 

R.B. 42.8 o 46.0 n 44.4 j 58.3 a 55.6 c 57.0 a 64.3 a 59.3 c 61.8 a 

Zirve 61.7 cd 60.7 de 61.2 ab 45.2 j 45.8 j 45.5 h 46.4 mn 56.0 ef 51.2 g 

AFAG-C 49.9 lm 54.5 ı-k 52.2 g 51.9 g 54.8 d 53.3 b 54.1 g 52.0 ı 53.1 e 

AFBR4 62.1 b-d 53.6 jk 57.8 d 48.9 ı 44.1 k 46.5 g 46.8 m 40.5 q 43.7 j 

ELAF10 62.4 bc 57.6 g 60.0 c 43.5 k 40.5 m 42.0 ı 48.5 l 53.2 gh 50.8 g 

ELAF11 59.4 ef 56.8 gh 58.1 d 50.4 h 44.1 k 47.3 f 50.1 k 43.7 o 46.9 h 

GAF 4 42.6 o 39.9 p 41.2 k 41.4 l 39.5 n 40.5 j 46.1 mn 45.4 n 45.7 ı 

PAG 5 65.8 a 54.9 ıj 60.4 bc 50.4 h 53.9 e 52.1 cd 58.8 c 55.8 f 57.3 b 

T7LA8 53.0 k 45.2 n 49.1 h 55.0 cd 48.5 ı 51.8 d 42.3 p 41.7 p 42.0 k 

Mean 55.0 a 52.9 b 53.9 50.1 a 48.5 b 49.3 51.3 a 50.4 b 50.9 

Lsd genotype (0.01) = 1.09 Lsd genotype (0.01) = 0.54 Lsd genotype (0.01) = 0.73 

Lsd locationx genotype (0.01) = 1.54 Lsd locationx genotype (0.01) = 0.77 Lsd locationx genotype  (0.01) = 1.04 

While the yield of French fries before storage of tu-

bers harvested in 2019 was 51.1 %, this rate was 55.7 % 

after storage, and the yield of French fries after storage 

increased despite fluctuations. Looking at the pre-sto-

rage data; While Russet Burbank variety was in the (a) 

group with 66.3 %, the Melody variety represented the 

(t) group with 43.8 %. After the storage; AFHER11 line 

took the lead with 59.5 % in (a) group, while Agria was 

determined in the last group  

(w) with 51.7 %. Although there were exceptions, the 

general trend was towards an increase after storage 

(Table 4). In the pre-storage analysis in 2020, the yield 

of French fries was 49.3 %, while this rate increased by 

50.9 % after the storage. When the pre-storage values 

were examined, Konya location was ahead of Karaman 

location (48.5 %) with 50.1 %. After storage similarly, 

Konya location surpassed. 

Karaman location (50.4 %) with 51.3 %. According 

to the genotype averages, the highest French fries yield 

rates were 57.5 % for Kutup variety and 57.0 % for Rus-

set Burbank variety in pre-storage conditions.  After sto-

rage, the highest French fries yield value was 61.8 % in 

the Russet Burbank variety. The lowest French fries yi-

elds were recorded in the GAF4 line with 40.5 % before 

storage, and the Melody variety with 38.1 % after sto-

rage. Although there were fluctuations, the general trend 

was that the yield values of French fries increased after 

storage (Table 5). 

French fries yield is related to dry matter ratio, and 

genotypes with high dry matter yields are also high. In 

this study, French fries yield of genotypes with high dry 

matter content (Table 4 and Table 5) was also high. Ka-

radoğan (1994a) reported a positive relationship 

between chips, French fries yields, specific gravity and 

dry matter, and a negative relationship between protein 

and fat absorption rates. It was determined that the re-

sults of this research show similarity with the results of 

the studies (Senol, 1970; Sanli, 2012), which reported 

that the yields of French fries increase in parallel as the 

moisture losses in the tuber decrease. 

The tuber weight loss values after storage in 2019 

were examined; the trial average was determined as 6.9 

%. The genotype that lost the most weight after storage 

was VR808 variety with 14.0 %, and the least weight 

loss was detected in the AFAGC line with 1.5 %. Loss 

rates recorded above the trial average were determined 

in AFAG12, AFHER11, AFLA20, AFLA9, PAG9, 

T2AG13, T3LA8, T3PO13 and T7LA8 lines. In stan-

dard varieties; It was detected in Agria, Challenger, 

Çağlı, Innovator, Jelly, Kutup, Madeleine and Marabel 

cultivars (Table 4). 

When the storage losses of tubers in 2020 were 

examined, the trial average was 6.7 %. According to the 



193 

Keskin and Ada / Selcuk J Agr Food Sci, (2022) 36 (2): 187-196 

locations, higher losses were detected in the Konya lo-

cation (8.8 %), and almost 50 % fewer losses were de-

tected in the Karaman location (4.7 %). According to the 

average of genotypes, Russet Burbank variety was de-

termined as the highest weight loss with 10.3 %. The le-

ast weight loss was detected in the AFAGC line with 1.8 

%. According to the location x genotype interactions, 

Konya x Brooke was the highest with 14.6 %, and Ka-

raman x AFAGC was the interaction with the lowest we-

ight loss with 1.5 %. AFAG-C line showed high storage 

resistance after both growing seasons (Table 6). 

Potato tubers are living organisms that breathe, even 

after harvest. The high moisture content and metabolic 

activity of potato tubers cause weight and nutrient losses 

during storage. These losses occur due to respiration, 

transpiration and shoot growth (Burton, 1978; Gottsc-

halk and Ezekiel, 2006). The difference in weight loss in 

genotypes varies with respiration, transpiration and 

shoot formation (Kolbe et al., 1995). 

Weight changes determined as storage weight losses 

were found close to the findings of Kara (2004) (5.8 - 

13.5%) and Okur (2008) (7.2-9.5%). The values related 

to storage weight losses in the study were determined to 

be well above the limits found by Ozcan (2019) (1.27- 

4.81%) and Ozturk et al. (2016) (1.32 - 2.74%). 

The trial average of the first shoot formation time of 

tubers in 2019 was determined as 71 days. The earliest 

shoot forming genotype was Agata variety with 37 days, 

the latest shoot forming genotype was AFAG12 line 

with 99 days (Table 4). 

When the first shoot formation time of the tubers in 

2020 was examined, it was determined that while the 

first shoot formation time was 95 days in Karaman loca-

tion, this period was 81 days for the Konya location. Ac-

cording to the genotype averages, the AFAGC line was 

determined as 113 days and classified in group (a). The 

earliest shooted line was ELAF10 with 55 days (Table 

6). 

Sprouting can be prevented by reducing the storage 

temperature to 2-4 °C followed by a constant tempera-

ture and 85-90 % relative humidity after harvest (Hart-

mans et al., 1995). However, shoot growth is inhibited 

in tubers stored at these temperatures for a long time. As 

a result, the quality of chips is negatively affected as the 

presence of reducing sugar increases (Kumar et al., 

2007). In this study, although the first shoot formation 

period differed, it was parallel with the weight loss of 

tubers. The values determined as a result of the study 

were compatible with the results reported by (Kara, 

2000) and (Kara, 1996). 

When the quality of leaf chips before storage was 

examined in 2019, AFAG-C, AFBR4, AFHER11, 

GAF4, ELAF10, PAG9, T3AG14, T3PO13 were inclu-

ded in the “5” scale. Brooke, Agria, Kutup, Doruk, 

VR808, Zirve gave the best results in standard varieties. 

Only MK2 was determined as the line that cannot be 

used for chips, and among the standard varieties; Agata, 

Melody, Marabel, Madeleine were determined on a “1” 

scale. Except for the exceptions (AFK3, AFLA20, 

AFLA9, ELAF11, Çağlı, Jelly), no difference was ob-

served in the pre- and post-storage changes (Table 7). 

When the leaf chips quality scale values were examined 

in 2020, the color scale values before and after storage 

were the same. Melody variety is the only genotype in 

the “1” scale in Konya and Karaman locations. The per-

fect color was detected in all genotypes except for Lady 

Olympia and GAF4 (Table 8). Chips quality; tuber size, 

shape, eye depth, specific gravity, dry matter and redu-

cing sugar levels. These factors depend on cultural prac-

tices, environmental conditions, and genotype. 

However, the genetic component has the most decisive 

influence on inherited traits (Abong et al., 2012). 

Table 6 

Means of physical and quality traits of 15 potato genotypes in storage conditions in 2020 year. 

Genotypes Storage weight loss (%) The first shoot formation time (day) (kg) 

Konya Karaman Mean Konya Karaman Mean 

Agria 6.6 k 4.5 l 5.6 hı 77 h-j 124 a 100 c 

Brooke 14.6 a 2.6 p 8.6 c 89 ef 92 e 90 f 

Doruk 11.0 c 3.6 n 7.3 f 83 f-h 111 bc 97 cd 

Kutup 8.7 f 3.0 o 5.8 h 81 g-ı 116 b 98 c 

L.O. 7.4 hı 4.1 m 5.8 h 60 k 103 d 82 g 

Melody 6.6 k 3.0 o 4.8 j 71 j 113 bc 92 ef 

R.B. 8.1 g 12.5 b 10.3 a 104 d 53 lm 79 g 

Zirve 10.4 d 4.8 l 7.6 e 84 fg 117 b 100 c 

AFAG-C 2.1 q 1.5 r 1.8 k 116 b 111 bc 113 a 

AFBR4 8.7 f 2.1 q 5.4 ı 76 ıj 112 bc 94 de 

ELAF10 12.5 b 7.1 ıj 9.8 b 59 kl 51 m 55 ı 

ELAF11 9.5 e 7.0 j 8.2 d 62 k 73 j 67 h 

GAF 4 10.4 d 3.3 no 6.8 g 64 k 93 e 79 g 

PAG 5 8.4 fg 8.7 f 8.5 c 85 fg 53 lm 69 h 

T7LA8 7.5 h 2.4 pq 5.0 j 103 d 108 cd 105 b 

Mean 8.8 a 4.7 b 6.7 81 b 95 a 88 

Lsd genotype (0.01 )= 0.23    Lsd genotype (0.01) = 3.98 

Lsd locationx genotype (0.01) = 0.33    Lsd locationx genotype (0.01) = 6.50 
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Table 7 

Quality of leaf chips (1-5 scale)A, quality of french fries (0-4 scale)B, blackening (1-5 scale) C scale values of the study 

conducted in 2019* 

Varieties  A1 A2   B1 B2 C1 C2 Lines A1 A2  B1  B2 C1 C2 

Agata 1 1 4 4 3 3 

 

AFAG12 2 2 2 2 3 3 

Agria 5 5 0 0 5 5 AFAG-C 5 5 0 0 5 5 

Brooke 5 5 0 0 5 5 AFBR4 5 5 0 0 5 5 

Challenger 4 4 1 1 3 3 AFHER 11 5 5 0 0 3 3 

Çağlı 2 4 4 3 5 5 AFK3 3 4 3 3 2 2 

Doruk 5 5 0 0 5 5 AFLA20 3 4 3 3 4 4 

Innovator 4 4 0 0 3 3 AFLA9 3 4 3 3 5 5 

Jelly 3 4 3 3 2 2 ELAF10 5 5 0 0 5 5 

Kutup 5 5 0 0 5 5 ELAF11 3 4 2 2 5 5 

L.O. 4 4 1 1 3 3 GAF4 5 5 2 2 3 3 

Leventbey 3 3 3 3 3 3 HEAF5 4 4 1 1 3 3 

Madeleine 1 1 4 4 3 3 MK2 1 1 4 4 3 3 

Marabel 1 1 4 4 3 3 PAG5 4 4 1 1 5 5 

Melody 1 1 4 4 3 3 PAG9 5 5 0 0 4 4 

Muratbey 2 2 3 3 3 3 T1AG14 4 4 1 1 3 3 

R.B. 4 4 0 0 4 4 T2AG13 3 3 3 3 5 5 

Vr808 5 5 0 0 3 3 T3AG14 5 5 0 0 2 2 

Zirve 5 5 0 0 5 5 T3LA8 2 2 2 2 4 4 

       T3PO13 5 5 0 0 4 4 

       T7LA8 4 4 1 1 5 5 

*1: Pre-storage; 2: Post-storage 

Depending on the variety, potatoes begin to accumu-

late reducing sugar, which gives a sweet taste during and 

after storage and causes an undesirable brown color in 

chips and french fries. These reducing sugars have a 

negative effect on the technological processing of pota-

toes (Schwimmer et al., 1957). When the colors of the 

chips are evaluated, the chips colors of the varieties with 

low, reducing sugar content give better results (Das et 

al., 2001). 

The potato used industrially should have a high yield 

of French fries (fried potatoes) and chips. In addition, 

the fact that they absorb less oil during frying is a desir-

able feature in terms of both health and low cost. The 

most important feature is the color of chips and French 

fries. Chips and fried potatoes should show a golden yel-

low and uniform color (Karadogan, 1994b). This study 

determined the desired color scale values for all selected 

lines in 2020. 

Table 8 

Quality of leaf chips (1-5 scale)A, quality of french fries (0-4 scale)B, blackening (1-5 scale) C scale values of the study 

conducted in 2020* 

Genotypes A1 A2 B1 B2 C1 C2   

  a b a    b a b a b a b  a                b   

Agria 5 5 5 5 0 0 0 0 5 5 5 5   

Brooke 5 5 5 5 0 0 0 0 5 5 5 5   

Doruk 5 5 5 5 0 0 0 0 5 5 5 5   

Kutup 5 5 5 5 0 0 0 0 5 5 5 5   

L.O. 4 4 4 4 0 0 0 0 5 5 5 5   

Melody 1 1 1 1 4 4 4 4 5 5 5 5   

R.B. 5 5 5 5 0 0 0 0 4 3 4 3   

Zirve 5 5 5 5 0 0 0 0 5 5 5 5   

AFAG-C 5 5 5 5 0 0 0 0 5 5 5 5   

AFBR4 5 5 5 5 0 0 0 0 4 5 4 5   

ELAF10 5 5 5 5 1 1 1 1 5 5 5 5   

ELAF11 5 5 5 5 1 1 1 1 5 5 5 5   

GAF4 4 4 4 4 1 1 1 1 5 5 5 5   

PAG5 5 5 5 5 0 0 0 0 5 5 5 5   

T7LA8 5 5 5 5 0 0 0 0 5 5 5 5   

*1: Pre-storage; 2: Post-storage; a: Konya, b: Karaman 

When the color scale values of French fries before 

the storage were examined in 2019, AFAG-C, AFBR4, 

AFHER 11, ELAF10, PAG9, T3AG14, and T3PO13 

were included in the “0” scale. In terms of standard cul-

tivars, Brooke, Agria, Innovator, Kutup, Russet Bur-

bank, Doruk, VR808, Zirve varieties gave the best re-

sults. Only MK2 was determined as the line that cannot 
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be French fries. Among the standard varieties; Agata, 

Çağlı, Melody, Marabel, and Madeleine were determi-

ned on the 4 scale (Table 7). 

When the color scale values of French fries before 

storage were examined in 2020, 0 and 1 values, which 

are determined as very good and good scale definitions, 

are seen in all genotypes except for Melody variety. Co-

lor values did not change after storage (Table 8). 

The amount of starch in the tuber affects the color of 

chips and French fries. Sugar, amino acids and other 

compounds in potato slices exposed to high temperatu-

res during the frying process combine, causing a dark 

color and a burnt taste. Potato varieties with high sugar 

content cause consumers not to prefer them because of 

this color status during frying (Stark, 2003). The amount 

of reducing sugar and phenol content in the tuber must 

be low so that the chips and French fries do not turn 

brown and have a bitter taste (Wiltshire and Cobb, 1996; 

Wang-Pruski and Nowak, 2004). Browning after frying 

is caused by reducing sugar content and the interaction 

with the amino acid sucrose (Shallenberger et al., 1959). 

The type of oil used while frying, the frying temperature, 

the frying time, and the type of frying affect the color 

change (Pringle et al., 2009). The MK2 line was subjec-

ted to negative selection, and the breeding lines in the 

"0" scale were examined in terms of other breeding cri-

teria. 

When the pre-storage blackening color scale values 

were examined in 2019, the genotypes on the 5 scale 

were determined as AFAG-C, AFBR4, AFLA9, Agria, 

Brooke, Çağlı, Doruk, ELAF10, ELAF11, Kutup, Zirve, 

T7LA8, T2AG13, PAG5. No change was observed after 

storage, either (Table 7). When the color scale values of 

the year 2020 were examined, it was observed that al-

most all genotypes gave a positive result in darkening, 

and no change was detected after storage. The Russet 

Burbank variety detected more significant blackening 

than the others (Table 8). 

4. Coclusion  

The healthy storage of tubers is as important as the 

cultivation of potatoes. For this reason, the main objec-

tives are to prevent the development of shoots, adjust the 

storage temperatures and have the least loss of physical 

and quality properties of the tubers in the storage. In this 

study, significant changes occurred in all values compa-

red to the pre-storage parameters of the tubers, which 

were exposed to excessive shoot growth and moisture 

loss. Dry matter content was in parallel with the yield of 

leaf chips and French fries, increasing after storage. As 

a result of the study, T7LA8, PAG5 and GAF4 lines with 

high ratio of dry matter, yields of chips and French fries 

were determined as promising lines. 
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