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This study aimed to determine the potato breeding lines that show superior agri-
cultural characteristics and can be variety candidates by selection. The experi-
ment was arranged in a randomized complete blocks design in both years with
four replications. In the study, 20 potato breeding lines developed by Selcuk
University, Faculty of Agriculture, Department of Field Crops and 18 registered
varieties as plant material were used in the first year. In the second year, the
study continued with 7 breeding lines and 8 registered varieties that were at the
end of the first year. In the study; emergence period (days), maturation time (1-
9 scale), plant growth type (3-7 scale), plant height (cm), number of main stems
per plant (pieces), number of tubers per hill (pieces), average tuber weight (g),
tuber yield per hill (g), total, large, medium small, discarded tuber yields (kg da-
1), number of eyes per tuber (piece), tuber shape (1-9 scale) were examined. In
all field parameters, the differences between genotype in 2019 and between lo-
cation, genotype and location x genotype interactions in 2020 were statistically
significant. The total tuber yield varied between 2001.2 kg da™* and 6029.8 kg
da? in 2019. For the year 2020; It was determined between 2766.4 kg da™* and
5598.2 kg dat. Among the potato breeding lines in both years, ELAF11 (6029.8
kg da?! in 2019; 4939.9 kg da? as genotype average in 2020) was the leading
line in terms of total tuber yield per decare. Overall, the potato breeding lines
that gave the best results differed. ELAF11 and ELAF10 lines were determined
as potato breeding lines with high tuber yield.

1. Introduction

thousand tons), Afyon (= 551 thousand tons), Kayseri
(= 540 thousand tons), Izmir (= 435 thousand tons),
Nevsehir (= 289 thousand tons), Aksaray (= 250 thou-

Extensive usage area of potato has caused it to be-
come an essential food in many fields of the world. Its
usage area includes frozen food products (French fry,
potato chips, mashed potatoes), flour, alcohol, starch
etc. Its greens and discarded tubers are important for an-
imal feeding (Caliskan et al. 2010).

According to 2019 data, approximately 370.436 mil-
lion tons potatoes are produced in 17.3 million hectares
of field area worldwide. When it is looked at the potato
production countries, China is in the first position with
91.8 million tones and it is followed by India (50.2 mil-
lion tone), Russia (22.1 million tons), Ukraine (20.3 mil-
lion tons), United States of America (19.2 million tons)
and other countries. Turkey is in the 14th position with
5.0 million tons in the list of potato production around
the world (Anonymous, 2021a).

The potato production is mainly done in the cities
such as Nigde (= 689 thousand tons), Konya (= 638

* Corresponding author email: nurselcol@selcuk.edu.tr; It is
the summary of a part of Nursel C6l Keskin's Doctorate
Thesis

sand tons), Adana (= 211 thousand tons), Sivas (= 192
thousand tons), Bolu (= 137 thousand tons) in our coun-
try (Anonymous, 2021a).

Although potato production as a primary or second
product is possible because of our country’s climate, Eu-
ropean countries and North countries such as Russia and
Ukraine continue to export early potatoes successfully.
Our country’s early potato export rate of 1 % or 2 % se-
ems insufficient compared with Egypt, Israel, or South
Cyprus. Turkey’s import rate was 97.348 tons, and the
export rate was 288.793 tons in 2019.Potato seeds have
been imported such as mainly Holland, Germany, Scot-
land, Canada, France, Ireland and USA. (Caliskan et al.
2010; Gunel et al. 2010; Anonymous, 2021a). While in-
dustrial potato production is over 50 % globally, Tur-
key’s industrial potato production rate is approximately
11 % and is in the growth trend (Caliskan, 2014).
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Setbacks in the procurement of certified seeds have
caused the farmers to use the crops from last year. Tu-
bers are not pure from diseases; it causes diseases and
viruses to spread, consequently, yield decreases criti-
cally (Caliskan et al. 2011).

Considering the potato is the most used plant as a
seed for unit area, seeds are the biggest input in the cost
sheet. Therefore, good and qualified seed usage is essen-
tial for a healthy production (Caliskan et al. 2015). Dur-
ing the variety development process, it is necessary to
activate the transfer program of local potato varieties
that are brought into our country’s agriculture to our
farmers, found the seed production system, increase the
studies for breeding of varieties that have a high special
adaption ability other than varieties that have a high gen-
eral adaption ability (Caliskan et al. 2010, Ozturk and
Polat 2017). In recent years, potato variety development
studies have been accelerated. In conclusion, there are
191 registered potato varieties today (Anonymous,
2021b).

This study aimed to evaluate the field performance
of some trade registered potato varieties and promising
variety lines selected as 5th field generation in the breed-
ing program by Associate Professor Rahim Ada and de-
termine the lines that can be variety candidates by mak-
ing an intended selection.

2. Materials and Methods

This study was conducted in Konya for the first year
and both in Konya and Karaman-Akgasehir locations for
the second year of 2019-2020 vegetation periods. In
Konya location, field studies were conducted at Selcuk
University Faculty of Agriculture Abdulkadir Akcin
Trial Field and Karaman-Akcasehir farmer field, as ex-
tending to the time period of April and September.

Soil samples were collected from experimental areas
at 0-30 cm depth before basal fertilizer application. The
all samples were analyzed by Selcuk University, Agri-
culture Faculty, Department of Soil Science and Plant
Nutrition and results are presented in Table 1. The all
soil samples show a neutral reaction and have a salt cha-
racter, a little organic matter content.

Soil samples taken from Konya location in 2019,
have included high amount of extractable K, Mg,
enough amount of Ca, Mn, Cu, Zn, B and an average
amount of N, P, Fe. Soil samples that were taken from
Konya location in 2020 included high amount of ex-
tractable Mg, Cu, enough amount of Ca, Zn, an average
amount of P, Mg, Fe and insufficient amount of N, B.
These values of soil samples that were taken from Ak-
casehir location in 2020, have been determined as high
amount of extractable Ca, K, Mg, enough amount of P,
Mn, Cu, Zn and insufficient amount of N, B (Namli,
2012; Demir, 2021; Anonymous, 2021c).

Table 1
Some physcial and chemical characteristics of the 0-30
cm soil layer of the experimental sites

Soil parameters Konya  Konya Karaman
2019 2020 2020
pH (1:2.5 s:w) 7.46 7.43 7.11
EC (uS cm?; 1:5s:w)  208.4 158.8 269
Organic matter (%) 1.08 1.37 1.76
Inorganic nitrogen (%)  20.9 36.1 10.0
CaCOs (%) 50.8 36.2 385
Textural class Loam Loam Clay-Loam
P (mg kg?) 9.33 14 25.3
K (mg kg?) 798 416 630
Ca (mg kg?) 3221 3811 3398
Mg (mg kg™?) 565 178 456
Na (mg kg™) 453 108 267
B (mg kg™?) 1.45 0.05 0.05
Cu (mg kg?) 1.19 1.17 1.15
Fe (mg kg™ 2.49 3.99 2.65
Zn (mg kgt) 3.42 1.57 1.61
Mn (mg kg™?) 5.17 8.82 6.44

The monthly climatic data were obtained from
Konya Meteorology Services General Directorate. The
mean values of climatic data are given in Table 2. Con-
sidering the average temperature values, Karaman loca-
tion’s value was determined as higher at 20.2 C° than
Konya location’s (19.9 C°). According to total precipi-
tation values, Konya location’s value (110.9 mm) was
determined as higher than Karaman location’s (73.2
mm). Considering relative humidity values, Konya loca-
tion’s value (45.2 %) was determined as higher than Ka-
raman (44.3 %) (Table 2).

In the first year of the study 20 promising potato
lines and 18 standard potato lines developed by Associ-
ate Professor Rahim ADA, were used. In the second
year, the performances of 7 promising potato lines and
8 standard potato lines that were selected among the
first-year lines were evaluated in different field condi-
tions. The breeding lines were selected as crosshreed
seeds developeded to the 5th field generation by selec-
tion. The information about these lines and varieties is
shown in Table 3.

The study was conducted according to “Randomized
Complete Blocks Design” with four replications be-
tween 2019 and 2020. Field was plowed with disc har-
row and packer; seedbed was prepared in the spring of
both first and second years.

In 2019, planting was done manually in the plant
beds that were determined by markers as 70 cm x 30 cm
(row spacing — intra-row) on 30th April 2019. In 2020,
experiments were done by potato planting machine on
20th April 2020 at Konya and on 22nd April 2020 at Ka-
raman. In 2019 experiments, each parcel was organized
as 3 meters long and in 2020 experiments, each parcel
was organized as 6 meters long by making 2 rows for
each genotype.

Seed tubers preserved in suitable conditions were
prepared for planting by disinfecting with imidacloprid
active substance herbal medicine. The study used
15+15+15 N-P-K for 100 kg da™* bottom fertilizer before
planting.In the growing period, 18+18+18 N-P-K for 20
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kg da* easy soluble composite fertilizer, 30 kg da™* am-
monium nitrate and 15 kg da potassium sulfate ferti-
lizer was used for the surface fertilizing (Bulbul, 2018).

After planting, Defi Maxx, which consists of 800 g
I* prosulfocarb + 80 g I* metribuzin as the active subs-
tance, was used on all the soil surfaces by an herbal me-
dicine pump as a care operation. After the plants were
grown taller than 5-10 cm, weeding was done to struggle
with weeds. The weeding operation was repeated after

Table 2

15-20 days. Irrigation was done as drip irrigation regu-
larly every 5 or 7 days. In 2019, the earthing-up opera-
tion was repeated manually in the growing and second
development processes using a spade. In 2020, earthing
up operation was done in every two locations by mac-
hine. Fungicidal, insecticide, and foliar fertilizers were
used according to the needs. On 23rd September 2019,
harvest was done manually when the plants became re-
ady to be harvested. In 2020, potatoes were harvested on
24th September at Konya and on 28th September at Ka-
raman by a potato raising machine..

Monthly rainfall, temperature and relative humidity during the growing period of 2019 and 2020*

Months-Konya Mean Temperature (°C)

Rainfall (mm) Relative humidity (%)

Long-term 2019 2020 Long-term 2019 2020 Long-term 2019 2020
April 10.9 9.5 10.8 33.2 44.8 35.3 58.4 64.8 59.5
May 15.7 17.8 15.9 39.2 6.8 43.5 56.6 46.0 53.6
June 20.4 21.6 20.3 26.0 62.8 23.9 47.4 51.1 47.9
July 24.1 22.8 255 6.0 19.6 0.9 36.6 42.3 36.4
August 23.2 23.3 24.2 6.7 8.4 04 39.8 43.2 314
September 19.2 195 22.6 17.0 6.6 6.9 44.4 42.9 42.6
Mean 22.1 19.1 19.9 - - - 47.2 48.4 45.2
Total - - - 128.1 149 110.9 - - -
Months-Karaman Mean Temperature (°C) Rainfall (mm) Relative humidity (%)
Long-term 2020 Long-term 2020 Long-term 2020
April 11.5 11.7 36.7 28.2 58.2 56.5
May 16.1 17.3 34.8 14.8 55.9 47.1
June 20.2 21.0 27.6 28.0 49.8 245
July 234 25.1 0.9 0.0 43.6 5.3
August 23.0 23.3 3.9 0.0 44.5 6.7
September 18.8 22.8 7.4 2.2 49.4 8.8
Mean 18.8 20.2 - - 50.2 44.3
Total - - 116.8 73.2 - -
*: Climate data provided from Konya Meteorology Services General Directorate
Table 3
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  Frenchfry  T2AG-13 Cooking
Innovator French fry Cagh Cooking AFLA-20 Frenchfry  T3PO-13 Cooking
Kutup French fry Leventbey Cooking AFHE-11 Frenchfry  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

In the study, phenological qualities such as emer-
gence period (day — the time when 50% of seed tubers
come to the surface), maturation time (1-9 scale), plant
growing type (3-7 scale) (Anonymous, 2001). plant
height (cm), number of main stems plant?, number of
tubers hill%, tuber yield hill (g) that became ready to be
harvested were evaluated by covering all the plants for
each parcel (Bulbul,2018; Ozyildirim, 2014).

Moreover, average tuber weights (g), average num-
ber of eyes tuber?, total tuber yield per decare (kg) and
tuber yields per decare that present total tuber yields ac-
cording to tuber sizes (kg) were determined. These were

classified as large (tubers that are stayed on 5.0 cm di-
ameter sieve), medium (tubers that aren’t stayed on 5.0
diameter sieve but stayed on 3.5 cm diameter sieve),
small (tubers that aren’t stayed on 3.5 cm diameter sieve
but stayed on 2.8 cm diameter sieve), discarded (tubers
that aren’t stayed on 2.8 cm diameter sieve) tuber yields
(kg). After the harvest, tuber shapes (1-9 scale) were de-
termined by measuring random 5 tubers taken from each
parcel according to the formula below (Gunel, 1976;
Karan, 2013).

Formula: tuber shape = 100 x [tuber height (mm) /
tuber width (mm)].
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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).

3. Results and Discussion

The variance sources and their statistical signifi-
cance were shown in Table 4 and 5 for the phenological
features, yield and yield components. Data of variance
analysis in Table 4 showed that the genotypes' effect on
all parameters was statistically significant at 1 % proba-
bility level.

According to emergence period values in 2019 year,
the highest average emergence duration value was re-
corded in line T3LA8 (33.3) and the lowest average
emergence duration value was recorded invariety Bro-
oke (19.5) and variety Agata (19.8) and classified the
same group (Table 6). According to 2020 growing sea-
son, in terms of genotype, variety Doruk was in the first
group (36.0), variety Brooke (19.3) and line ELAF10
(19.8) classified in the last group (Table 7). Yildirim
and Yildirim (2002) reported that emergence duration of
tubers was affected by directly or indirectly many fac-
tors. These factors can be listed as planting depth, soil
content, soil temperature and moisture saturation, and
genetic structure of the variety. In addition, Kara at al.
(2002) reported that the physiological age of the tuber
also directly affected the emergence duration. As the tu-
bers aged physiologically, the number of shoots increa-
sed and created direct early emergence. Differences in
emergence durations of genotype might be due to these
reasons. Previous studies have shown that the there is a
close relationship between physiological age and emer-
gence time (Coleman and Mclnerney, 1997; Coleman
and Coleman, 2000; Kammoun et al., 2020). The dor-
mancy period and the earliness of the varieties also af-
fect the emergence period. The earliest emergence dura-
tion value was recorded in the very early variety Agata.

Data recorded in plant height values revealed that the
response to the years, locations, location x genotype in-
teractions varied according to the genotypes. While the
highest plant height value was recorded at line T2AG13
(85.8) in the first growing season, line ELAF11 in terms

Table 4

of genotype (113.9) was the highest value in second
growth season. Although plant height is a variety trait, it
is also affected by environmental factors such as plant
density, day length, temperature, relative humidity, soil
content, humidity, and nitrogen content (Caliskan and
Incekara, 1980; Gunel et al., 1991; Yilmaz and Tugay,
1999). On the other hand, main maintenance practices
such as irrigation also affect plant heights closely (Dar-
abad, 2014). Late varieties are taller than early varieties
and it is known that leaf area indexes increase in parallel
with this (Manrique et al., 1990; Yilmaz and Tugay,
1999). The Agata variety, which was in the early group,
was detected with the lowest plant height value of 45.9
cm in 2019 (Table 6).

As the trial average, the number of main stems was
recorded as 4.5 per plant in 2019. The highest number
of main stems was observed as 7.0 piece/plant in MK2
line, and the least number of main stems was determined
in T2AG13 line with 2.2 piece/plant. 12 of these lines
were below the trial average in terms of main stem num-
ber (Table 6). Looking at the data for 2020; the average
number of main stems of varieties and lines was rec-
orded as 6.1 piece/plant. In terms of main stem numbers,
the location average was in the group (a) with 7.3
piece/plant in the Konya region, while the Karaman re-
gion represented the group (b) with 4.9 piece/plant.
When we evaluate the genotypes; as the highest number
of main stems was determined in PAG5 (8.2 piece/plant)
and ELAF10 lines (8.1 piece/plant), the lowest main
stem number was counted in Melody variety (4.5
piece/plant) (Table 7). Among the factors affecting the
number of main stems, the number of shoots on the tuber
and the size of the tuber can be listed. Because; the num-
ber of main stems is also a determinant for the estima-
tion of tuber size and average tuber weight (Arioglu,
1990; Esendal, 1990). In addition, the temperature of the
soil, nitrogen application and day length can be listed
among the factors that directly affect the number of main
stems (Marinus and Bodlaender, 1975; Fahem and
Haverkort, 1988; Gunel and Karadogan, 1991). The data
on the main stem numbers determined in this study were
similar to the findings of Yilmaz and Tugay (1999), and
it was recorded close to the upper limit and at higher val-
ues than Hajianfar et al. (2017) and Yilmaz et al.
(2018)’s findings.

Results of variance analysis of the growth and yield components in the experiment conducted in 2019

Source of Var- Means square

iation df Emergence Plantheight ~ Number of main  Number of tubers  Average tuber Tuber yield
period (day) (cm) stem plant! hill weights (g) hill* ()

Replication 3 0.11 0.13 0.01 0.32 319.29 16070.42

Genotypes 37 50.82** 291.05** 4.95%* 15.88** 2960.96** 244334.74**

Error 111 0.23 0.23 0.01 0.15 108.87 10041.83

Source of Varia- Total tuber yield da® Large tuber yield da= Medium tuber yield ~ Small tuber Discarded tuber  Average number of eyes

tion df (kg) ! (kg) da? (kg) yield da* (kg)  vyield da™ (kg) tuber!

Replication 3 122.65 636.90 151.14 80.29 3.55 0.35

Genotypes 37 4499073.46** 4359197.05** 473692.66** 19228.42** 3845.87** 14.07**

Error 111 921.06 561.02 297.37 64.49 8.67 0.20

*P <0.05, **P <0.01
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Results of variance analysis of the growth and yield components in the experiment conducted in 2020

Source of Var- Means square

iation df Emergence period (day) Plant height (cm) Number of main stem plant™
Location 24.30** 351.58** 174.97**
Replication [L] 6 2.23 0.18 0.12

Genotypes 14 2601.92** 1515.23** 10.48**

LxG 14 206.95** 571.12** 13.26**

Error 84 21.27 0.24 0.07

Source of

Variation df Number of tubers hill* Average tuber weights (g) Tuber yield hill* (g)
Location 100.83** 12683.46** 281572.03**
Replication [L] 0.08 42.87 456.04

Genotypes 14 44.48** 6261.71** 174046.62**

LxG 14 13.40** 2946.88** 69967.48**

Error 84 0.20 81.32 840.29

Source of Var-

iation df Total tuber yield da* (kg) Large tuber yield da™ (kg) Medium tuber yield da* (kg)
Location 1 5171357.53** 128236.33** 3710716.36**

Replication [L] 8373.49 6533.02 2794.60

Genotypes 14 3196588.46** 1201170.77** 778438.15**

LxG 14 1285097.50** 1836795.73** 469782.12**

Error 84 1540.01 8737.45 5654.37

Source of Var- Small tuber yield da* (kg) Discarded tuber yield da* (kg) Average number of eyes tuber!
iation df

Location 119088.90** 119303.21** 156.41**

Replication [L] 1856.43 837.52 0.33

Genotypes 14 493104.46** 96082.67** 76.89**

LxG 14 1093662.08** 80048.37** 8.84**

Error 84 2046.10 940.35 0.25

*P < 0.05, **P <0.01

According to 2019 data; the average number of tu-
bers per hill of the genotypes examined in the study was
9.5. 9 lines and 13 standard varieties remained below
this average value (Table 6). According to the data for
2020; In terms of the number of tubers per hill, the trial
average was 8.7. In terms of locations, 9.6 piece/hill
were determined in Konya location and 7.8 piece/hill in
Karaman location. The number of tubers formed by each
main stem gives the number of tubers in that hill. The
increase in the number of tubers directly affects the tuber
yield per hill and therefore the total tuber yield per dec-
are. As a general expression; the number of main stems,

Table 6

the number of eyes per tuber and the variety character-
istics that affect the number of tuber per hill (Yalcin and
Tungturk, 2018). In this study, there were differences in
terms of the number of tubers per hill, both in terms of
years and locations. This was because; the quality of the
seed, the climate and soil conditions, the size of the seed
tubers and other agronomic practices (Svensson, 1962).
Although the values in this study were within Ozturk et
al. (2008) and Yalcin and Tuncturk (2018)’s findings, it
was found closer to the lower limit.

Means of 2019 year emergence period (day), plant height (cm), number of main stem plant™, number of tubers hill?,
average tuber weights (g), tuber yield hill-*(g) of 38 potato genotypes evaluated under Konya location.

Genotypes Emergence Plant height Number of Number of tubers Average tuber  Tuber yield hill-* (g)
period (day) (cm) main stem hill* weights (g)
plant?!

Agata 198s 45.9 x 45] 11.7 cd 88.71-1 1035.0 d-f
Agria 23.8 ki 76.5d 5.7d 6.6q 138.8 a-c 918.6 e-h
Brooke 195s 62.9 m-o 4.81 119¢c 110.6 d-h 1317.2 ab
Challenger 29.0 de 60.5s 4.9 ht 11.1de 84.91-0 942.3 e-g
Cagh 26.3 gh 62.5 n-p 5.1fg 8.11p 88.11-m 708.5 1-m
Doruk 25.8 hi 71.1f 5.0gh 7.60p 120.3 c-e 910.6 e-h
Innovator 24.3 jk 61.9 pq 5.2 ef 8.11p 87.71-n 710.5 1-m
Jelly 24.8 60.8 rs 3.5pq 7.9n-p 151.8a 1201.5 b-d
Kutup 29.5 cd 66.3 j 40m 7.70p 121.3 c-e 927 2 e-h
L.O. 25.0 4 56.5v 57d 10.2 fg 86.7 1-n 882.8 f-1
Leventbey 22.3no 67.6 hi 3.60p 7.9n-p 99.5 f-1 781.1 g-k
Madeleine 20.8 pr 57.41tu 3.8n 74p 147.1 ab 1091.7 c-e
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Table 6 (continued)

Means of 2019 year emergence period (day), plant height (cm), number of main stem plant™, number of tubers hill,
average tuber weights (g), tuber yield hill-*(g) of 38 potato genotypes evaluated under Konya location.

Marabel 20.8 pr 63.6 Im 40m 8.71-m 149.1a 1292.4 ab
Melody 25.8 66.71j 56d 138a 85.41-0 1176.7 b-d
Muratbey 245 jk 69.9¢9 3.5pq 6.1q 110.3d-h 670.3 j-m
R.B. 23.31Im 63.81 3.7no 6.6q 128.4 b-d 849.4 f-j
VR808 24.5 jk 525w 4.1d 9.4 h1 103.7 e11 962.0 e-g
Zirve 27.3f 65.1k 5.6] 8.7 1-m 148.1a 1286.7 ab
AFAG12 30.0¢c 727¢ 53e 8.8 h-1 95.9 f-j 844.3 g-j
AFAG-C 29.3c-e 723e¢ 4.3k 9.0 h-k 137.6 a-c 1243.2 a-c
AFBR4 22.3no 69.3¢ 25s 8.0 m-p 98.2 -1 785.6 g-k
AFHER 11 32.3b 62.1 op 4.3k 10.4 ef 69.3 m-q 721.41-m
AFK3 21.50p 61.4qr 6.3b 12.3bc 64.6 pq 794.7 g-k
AFLA20 22.5mn 64.7 k 4.2kl 10.2 fg 64.5 pq 656.2 k-m
AFLA9 285¢e 63.11-n 53e 8.6j-n 87.71-n 747.5 h-l
ELAF10 20.3 g-s 69.5¢9 6.3b 145a 93.5g-j 1357.3 ab
ELAF11 22.5mn 75.7d 3.8n 12.7b 111.3d-g 1407.0 a
GAF4 25.04j 846b 40m 10.4 ef 114.2 d-f 1184.9 b-d
HEAF5 25.04j 61.0rs 3.6 0p 12.1bc 7231-q 874.6 f-1
MK2 22.3no 58.0t 7.0a 8.0 m-p 58.6 q 466.9 n
PAG5 21.0 pq 60.5s 30r 10.2 fg 91.9 h-k 931.7 e-h
PAG9 20.0rs 53.0w 45]j 10.8 ef 66.1 0-q 713.3 1-m
T1AG14 275f 57.0 uv 6.1c 9.5¢gh 68.4 n-q 652.0 k-n
T2AG13 29.8 cd 85.8a 22t 9.4 ht 59.4¢q 556.5 mn
T3AG14 26.8 fg 67.6h 27q 8.3 k-0 78.8 j-p 651.9 k-n
T3LAS8 333a 69.7 9 3.41Im 9.2h-j 774 j-p 703.2 1-m
T3PO13 23.8 ki 71.3f 4.11 8.0 m-p 73.1k-q 585.4 I-n
T7LAS8 275f 829c 4.81m 10.2 fg 94.4 g-j 958.7 e-g
Mean 24.9 65.6 4.5 9.5 98.1 907.9
Lsd genotype 001y  0.89 0.89 0.19 0.72 19.34 185.70

When the average tuber weight data for 2019 was
evaluated, the trial average was determined as 98.1 g.
The highest average tuber weight was found in Jelly
with 151.8 g, Marabel with 149.1 g and Zirve with 148.1
g and represented the same group (a). The lowest aver-
age tuber weight was recorded from the MK2 lines with
58.6 g and T2AG13 lines with 59.4 g, and 4 lines
(AFAG-C, AFBR4, ELAF11, GAF4) were determined
to be above the average (Table 6). Considering the aver-
age tuber weight values of 2020; as a location average,
Karaman location was ahead of Konya location (111.5
g) with 132.0 g. According to the genotype averages;
While AFAG-C line gave the highest value with 200.7
g, Doruk cultivar recorded the lowest value with 95.6 g

Table 7

(Table 7). For 2020, the differences in terms of locations
are obvious. Generally, average tuber weights were
found to be higher in Karaman location. Lower values
were determined in Karaman location regarding tuber
numbers per hill (Table 7). As the number of tubers per
hill increases, the weight of a single tuber decreases
(Caliskan and Arioglu, 1997). In this study, the lower
number of main stems of genotypes in Karaman location
compared to Konya location decreased the number of
tubers per hill. Therefore, competition among plants de-
creased and it was thought that the few tubers formed
grew more. As a result, it can be said that the average
tuber weight values are higher in Karaman location (Ta-
ble7).

Means of two locations for emergence period (day), plant height (cm), number of main stem plant, number of tubers
hill2, average tuber weights (g), tuber yield hill"(g) of 15 potato genotypes evaluated in 2020 year.

Genotypes Emergence period (day) Plant height (cm) Number of main stem plant™

Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean
Agria 2759 2759 275e 79.9 op 755¢ 77.71 7.1de 340 5.3fg
Brooke 1931 1931 19.31 84.0m 56.4 s 70.2 k 5.1k 6.2 9 5.7 de
Doruk 345b 375a 36.0a 101.0h 1045¢ 102.7b 7.5d 45m 6.0 cd
Kutup 315d 26.3h 28.9d 103.2 de 85.01 91le 7.3de 45m 59d
L.O. 28.3fg 28.3fg 28.3d 76.0 q 535t 64.71 6.5 f-h 330 49h
Melody 255h 255h 255f 98.51 104.6 ¢ 1015¢c 6.4 g-1 26p 4.51
R.B. 2351 22.0j 22.8h 101.5gh 88.0 k 94.7e 9.3b 4.61m 6.9b
Zirve 30.3e 37.3a 338b 82.0n 83.8m 82.9h 6.4 g1 350 5.0 gh
AFAG-C 31.0de 31.0de 31.0c 8591 80.50 83.2h 6.9 ef 7.1de 7.0b
AFBR4 28.3fg 28.3fg 28.3d 80.3 op 104.1cd 92.2f 6.6 fg 4.0n 5.3 fg
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Means of two locations for emergence period (day), plant height (cm), number of main stem plant?, number of tubers
hill’2, average tuber weights (g), tuber yield hill"(g) of 15 potato genotypes evaluated in 2020 year.

ELAF10 1881 20.8k 19.81 102.1 fg 101.1h 1016¢ 10.1a 6.0 8la
ELAF1l  258h 285f 271e 125.0a 102.7 ef 1139a 10.3a 42 mn 7.2b

GAF 4 305e 325¢ 315¢ 95.8 ] 82.0n 8899 58] 5.0k 5.4 ef
PAG 5 22.3] 25.8h 2404 66.5r 79.4p 73.0j 6.1 h-j 10.2a 8.2a

T7LAS 315d 315d 3L5¢c 82.1n 111.6 b 96.9d 83c 4.3 mn 6.3¢

Mean 27.2b 28.1a 277 909a 875b 89.2 73a 49b 6.1

Lsd genotype (0.01 = 0.66

Lsd genotype (0.0 = 0.65

LSd genotype (0.01) = 035

Lsd locationx genotype (0.01) = 0.93

Lsd locationx genotype (0.01) = 0.91

Lsd

ocationx genotype (0.01) =0.49

Genotypes Number of tubers hill* Average tuber weights (g) Tuber yield hill (g)

Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean
Agria 12.3 bc 6.51-n 94e 68.2 0 148.7e 108.4 fg 831.4 k-m 961.1 gh 896.2 h
Brooke 133a 8.3gh 10.8¢ 92.2 mn 106.7 h-m 99.5 gh 12269b 8726 jk 1049.8 de
Doruk 11.3 de 138a 125a 109.6 h-k 81.6 no 95.6 h 1230.1b 1122.6 cd 1176.3b
Kutup 6.9 k-m 96 f 8.3f 155.5d-e 118.2 f1 136.8 cd 1058.1 ef 1135.1cd 1096.6 ¢
L.O. 7.8 h-j 50p 6.4h 110.3 g-k 187.8b 149.1b 858.1 kI 938.2 h1 898.1 h
Melody 95f 7.31- 8.4f 106.9 h-m 150.6 de 128.7 de 1013.8 fg 1099.2 de 1056.5 d
R.B. 7.1j-1 6.7 k-m 6.9h 101.8 1-m 115.2 f+ 108.5 fg 720.2 op 757.0 no 738.6 j
Zirve 12.1cd 12.4bc 122a 108.8 h-m 92.61-n 100.7 gh 1306.3 a 1143.1cd 1224.7 a
AFAG-C 6.1 m-o 28q 4.51 166.3 cd 2352a 200.7a 1013.7 fg 64559 829.6 1
AFBR4 8.0 g-1 7.1j-1 7549 126.6 fg 118.9 f-h 1228 e 1008.0 fg 833.3 k-m 920.6 gh
ELAF10 13.0ab 7.3 1-l 10.2d 96.3 k-n 107.5h-m 101.9 gh 1251.2b 783.2 mn 1017.2 e
ELAF11 12.3 bc 10.6e 114b 95.9 k-n 107.6 h-m 101.7 gh 11727 ¢ 1132.6 cd 1152.7b
GAF 4 9.4f 8.8 fg 91le 109.4 h-I 101.0 j-m 105.2 gh 10215 f 884.9 1k 953.2 fg
PAG 5 7.5 h-k 5.40p 65h 109.7 h-k 129.1 f 119.4 ef 818.1Im 687.5 pq 752.8 j
T7LAS 8.1g-1 5.7np 6.9h 114.6 f-j 179.6 b 147.1 be 925.0h-j  1005.9 fg 965.5 f
Mean 9.6a 7.8b 8.7 1115b 132.0a 121.7 1030.3 a 9334 b 981.9

Lsd genotype (0.0 = 0.59

Lsd genotype (0.0 = 11.88

Lsd genotype (0.01) = 38.20

Lsd jocationx genotype (0.01) = 0.83

The trial average tuber yield per hill was calculated
as 907.9 g in 2019. In addition, it was determined that
the values for tuber yield per hill in the 2019 season var-
ied between 466.9 g hill'* (MK2 line) and 1407.0 g/hill
(ELAF11 line) (Table 6). When we examine the average
tuber yield values per hill in 2020; in terms of location
averages, Konya location surpassed Karaman location
(933.4 g hill'Y) with 1030.3 g. According to the genotype
averages; Zirve variety with 1224.7 g was recorded with
the highest value, while Russet Burbank variety with
738.6 g and PAGS line with 752.8 g shared the lowest
value (Table 7). When the findings of Tuncturk (2006)
were compared with the data in this study, it can be said
that the data for 2019 was within the limits, and the data

Table 8

Lsd jocationx genotype (0.01) = 16.81

Lsd jocationx genotype (0.01) = 54.02

for 2020 was close to the lower limit. Yildirim et al.
(2005) and Ozturk et al. (2008), it was seen that the data
for 2020 was quite high, close to the determined limits
of 2019. According to 2020 data, from Konya location
to Karaman location; higher tuber yield values per hill
were determined; It was determined that there were dif-
ferences between the numbers in terms of year, location
and genotype. It can be said that this may be because the
genotypic structures of the varieties and lines are differ-
ent and that they react differently to the ecological vari-
ables related to the years. It was stated in other studies
that the effect of ecological conditions on yield is im-
portant (Kan and Akinerdem, 2000; Caliskan, 2001;
Tuncturk, 2006).

Means of 2019 year total tuber yield ha™* (kg), large tuber yield ha! (kg), medium tuber yield ha* (kg), small tuber yield
ha! (kg), discarded tuber yield ha! (kg), average number of buds tuber of 38 potato genotypes evaluated under Konya

location.

Genotypes Total tuber yield Large tuber yield Medium tuber Small tuber yield  Discarded tuber Average number
dat da* (kg) yield da* da* (kg) yield of eyes tuber?
(kg) (kg) da* (kg)

Agata 4435.7 h 2623.8n 1432.2d 296.4 a 83.4 ef 6.9 h-j

Agria 3824.4 1 2914.3 1 757.7 st 131.0k 214s 6.9 h-j

Brooke 5017.8d 39453 e 900.0 op 134.5 jk 38.10-q 6.41-n

Challenger 3979.8 ] 1929.8 s 1681.0 a 300.0a 69.11j 4.9s-u

Cagh 3036.3 r 1913.1 st 933.4 mn 125.0 kI 64.9 jk 55 0-s

Doruk 3902.4 k 3066.7 j 733.3t 72.67rs 29.8r 591q

Innovator 29542 s 1398.8y 1325.0 fg 1554 75.0 gh 9.5cd

Jelly 4922.6 ¢ 4092.9d 74051t 46.4t 4290 7.1g1
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Table 8 (continued)

Means of 2019 year total tuber yield ha™* (kg), large tuber yield ha! (kg), medium tuber yield ha* (kg), small tuber yield
ha? (kg), discarded tuber yield ha (kg), average number of buds tuber! of 38 potato genotypes evaluated under Konya
location.

Kutup 3973.8 3078.6j 785.7rs 90.5 0-q 19.0s 6.0 k-p
L.O. 3603.55n 21976 q 1156.0 j 165.5 gh 845e 45tv
Leventbey 3143.45q 2460.7 0 560.7 x 88.1 pg 33.9ar 5.3 p-t
Madeleine 4678.6 ¢ 39155¢e 684.5u 619s 16.7s 5.6 n-s
Marabel 5538.7 ¢ 4782.8b 636.9 vw 82.1qr 36.9 pq 5.7 m-s
Melody 4969.7 de 33232h 1310.7 gh 244.1Db 91.7 cd 41 uv
Muratbey 28726t 2056.0 r 676.2u 103.6 m-o0 36.9 pq 75gh
R.B. 3466.7 0 2288.1p 1061.9 k 97.6 n-p 19.0s 116a
Vr808 4122.61 313931 876.2 pq 66.7 s 40.5 op 6.6 1-1
Zirve 55143 ¢ 3810.7 f 15286 b 125.0 kl 50.0 n 6.31-0
AFAG12 3027.4r 1928.6 s 943.5m 112.5Im 4290 105b
AFAG-C 4736.9 f 372869 806.5r 149.41 52.4n 7.8fg
AFBR4 3366.7p 2986.9 k 2976y 65.5s 16.7s 5.0r-t
AFHER 11 24149 x 12679y 846.4q 217.3 de 83.4 ef 40v
AFK3 3406.0p 1738.1u 1276.21 288.1a 1036 b 6.2 j-0
AFLA20 2627.3v 16155 w 7339t 206.4 ef 714 6.8 h-k
AFLA9 3106.6 q 1541.1 x 1282.7 1 197.0f 85.7e 6.51-m
ELAF10 5817.3b 42375¢ 1353.6 ef 167.9 gh 58.3Im 5.2 p-t
ELAF11 6029.8 a 4946.4 a 907.2 n-p 122.6 ki 53.6 mn 6.31-0
GAF4 415891 2907.21 979.2 1 176.2 g 96.4 ¢ 58I-r
HEAF5 3693.5m 1872.1t 14941 ¢ 2429b 845e 8.8 de
MK2 2001.2 z 11292z 628.0 w 166.7 gh 77449 6.4 1-n
PAG5 39929 244410 1308.9 gh 147.1y 929¢c 45tv
PAG9 2963.7 s 1309.5y 13583 e 217.9de 78.0 fg 8.4 ef
T1AG14 2710.1u 1679.8 v 688.1u 2345 bc 107.8b 9.9 bc
T2AG13 2226.2y 1611.3w 238.7z 222.0cd 154.2a 52 p-t
T3AG14 2535.1w 1660.7 v 663.7 uv 150.6 1 60.1 ki 10.1 bc
T3LA8 2713.7u 1544.1 x 914.3 m-o 168.5 gh 86.9 de 39v
T3PO13 22726y 1558.9 x 557.1 x 106.5 mn 50.0n 51q-t
T7LA8 4109.01 2756.6 m 10024 | 2476b 1024 b 5.7 m-s
Mean 3733.3 2563.2 949.0 157.7 63.5 6.5
Lsd genotype (0.01) 56.24 43.90 31.96 14.88 5.46 0.83

When the total tuber yield values for the first year of
the experiment were examined; the trial average was cal-
culated as 3733.3 kg da*. The highest tuber yield was
obtained from the ELAF11 line with 6029.8 kg da-, and
the lowest tuber yield was found in the MK2 line with
2001.2 kg da* (Table 8). It is known that yield values
are closely related to tuber numbers per hill, tuber yield
per hill and number of main stems. All of these parame-
ters were determined at lower value in the field season
of 2019 compared to the values of 2020. When the total
tuber yield values are evaluated in terms of locations,

Konya location is ahead of Karaman location (4000.5 kg
da?) with 4416.7 kg da. As genotype averages; while
the highest yield (5248.5 kg da') was obtained from
Zirve variety, the lowest yield was determined from
Russet Burbank variety with 3165.3 kg da' and PAG5
lines with 3226.2 kg da*.When the location x genotype
interaction values are examined; the highest yield was
obtained from the Zirve variety in Konya location with
5598.2 kg da?, and the lowest yield was obtained from
the AFAG-C line in Karaman location with 2766.4 kg
da! (Table 9).

Table 9

Means of two locations for total tuber yield da? (kg), large tuber yield da? (kg), medium tuber yield ha* (kg), small
tuber yield ha* (kg), discarded tuber yield ha* (kg), average number of buds tuber of 15 potato genotypes evaluated in
2020 year.

Genotypes Total tuber yield hat Large tuber yield Medium tuber yield ha*
Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean

Agria 3562.9 k-m 4119.1gh 3841.0h 1865.2e-g 741.1r 1303.1 h 1019.3 m-0 1006.0m-0 1012.6 1j
Brooke 5258.2 b 3739.6jk 44989de 21689cd 1571.41-k 1870.2c 2038.7b 15179e-g 17783b
Doruk 5271.8 b 4811.0cd 5041.4b 1765.0gh 31429a 24540a 1853.1¢ 10342 m-0 14436¢e
Kutup 4534.7ef  4864.6cd 4699.6 ¢ 12343 m-0 3080.4 a 2157.3b 1610.6 d-f  1256.0 1 1433.3 ef
L.O. 36774kl 4020.8h1  3849.1h 1746.49gh 106550p 14059f-h 1139.3j-m 1369.1h1  1254.2 gh
Melody 43448fg 4710.7de 4527.8d 1035.7pg 2407.2b 1721.4d 1645.1de 14429gh 1544.0d
R.B. 3086.50p 32441no 3165.3] 1291.21-n  1699.4g-1 14953ef  1192.8 - 913.70 1053.31
Zirve 5598.2 a 4898.8 cd 52485a 2339.3bc  2511.9b 24256 a 23743 a 1675.6 d 20249 a

AFAG-C  43445fg 2766.4q 355551  22205c 14405kl
AFBR4  4319.8fg 3571.4k-m 39456gh 11548n-p 15238 jk
ELAF10 53624b  3356.6mn 4359.5¢

1830.5cd  1225.7 jk 608.6 p 917.2
1339.3gh 17295cd 949.4n0 1339.5fg
2038.7de  1066.80p 1552.8¢ 2404.8 a 92180  1663.3c
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Means of two locations for total tuber yield da™ (kg), large tuber yield da® (kg), medium tuber yield ha? (kg), small
tuber yield ha* (kg), discarded tuber yield ha* (kg), average number of buds tuber of 15 potato genotypes evaluated in

2020 year.

ELAF11  5025.8c 4854.1cd 4939.9b 2192.3cd 1978.2ef 2085.2Db 1096.1 k-m 1486.3f-hj 1291.2 g
GAF 4 43776 f 3792.51-k  4085.1fg 2232.0c 1402.6 k-m 1817.3cd 1267.01j 1431.0gh 1349.0e-g
PAG 5 3505.9Im 2946.4pg 3226.2] 1804.8 f-h 867.9qgr 1336.3h 1022.6 m-0  933.3no 978.0 1j
T7LAS8 3964.3h-j 4311.0fg 4137.7f 1656.0 h-j 1264.9mn 1460.4e-g 1273.84 107151-n  1172.6h
Mean 4416.7 a 4000.5 b 4208.1 1783.0a 17176 b 1750.3 1526.2 a 11745b 1350.3

Lsd genotype (0.01)= 163.7

Lsd genotype (0.01) = 123.2

Lsd genotype (0.01) =99.09

Lsd 1ocationx genotype (0.01) = 231.6

Lsd 1ocationx genotype (0.01) = 174.2

Lsd 1ocationx genotype (0.01) = 140.1

Genotypes Small tuber yield Discarded tuber yield Average number
Konya Karaman Mean Konya Karaman Mean Konya Karaman Mean
Agria 466.1n-p 1863.1a 1164.6 a 2123t 508.9 b 360.6 ¢ 13.0d 10.1 h-j 116¢
Brooke 647.3 jk 583.3k-m 6153h 4033c 67.01 235.1de 11.41g 9.9 1j 10.6 d
Doruk 1465.6 d 445.0 op 955.3de 188.1h1 189.0 h1 188.6 f-h 8.9 kl 8.31Im 86f
Kutup 15726¢ 3125¢q 9425e 1174 -l 215891 166.6g-1 148¢c 8.31Im 115¢
L.O. 629.8j-1 1410.7d 1020.2 ¢ 161.91-k  175.6 1 168.8¢g-1  12.1d-f 10.8 g-1 114c¢
Melody 1484.5d 7679  1126.2ab  179.5hi 9281 136.21 8.31m 55qr 6.9h
R.B. 5006 m-p 4316p 466.1 1 10191 199.4 h1 150.6 h1 199a 175b 18.7 a
Zirve 704.6 4 4792n-p  5919h  180.1 hu 232.2f-h  206.1e-g 109gh 12.4 de 116¢
AFAG-C 286.9q 546.1 I-n 416.51 6109a 17124 391.0 be 116 e-g 12.1 d-f 119¢c
AFBR4 11179 ef 904.8 g 1011.4cd 317.6de 193.5h1 255.5d 9.3jk 50r 7.1gh
ELAF10 770.1 1 1173.0e 9715c-e 178.6h 195.1 1 186.8 f-h 9.4 jk 6.0 pq 7749
ELAF11  1129.0ef 1059.9f 1094.4 b 608.5a 329.7d 469.1a 1l44c 12.1 d-f 133b
GAF 4 699.1 4j 851.0 gh 775.1f 179.5 107.9 ki 143.7b 7.0no 6.8 op 6.9h
PAG 5 516.7m-0 875.09 695.8 g 161.91-k  270.3e-g 216.1d-f 11.0gh 7.9 mn 94e
T7LA8 466.7n-p  1699.4 b 1083.1 b 567.9 a 275.3d-f  4216b 1119 6.1 0-q 86 f
Mean 830.5b 893.5a 862.0 278.0a 214.9Db 246.4 115a 9.2b 10.4

Lsd genotype (0.01) = 59.61

Lsd genotype (0.01) =40.41

Lsd genotype (0.01) =0.66

Lsd 1ocationx genotype (0.01)= 84.30

Lsd Iocationx genotype (0.01) = 57.15

Lsd Iocationx genotype (0.01) = 0.93

In potatoes; yield, number of tuber, tuber size, spe-
cific gravity and some quality parameters vary greatly
according to environmental conditions (Jansky, 2009).
The variety candidate must be tested in various locations
before acquiring cultivar features. Different locations re-
quire standardization of a set of characters affected by
environmental conditions and allow to determine the ad-
aptation (Maharijaya et al., 2021). However, it should be
taken into account that yield and quality losses pose a
potential risk, as new cultivar candidates create pheno-
typical variations according to environmental conditions
(Gold et al., 2020). Total tuber yield values per decare;
variation according to genotypes used, location and
years were shown. Although the yield values obtained
from the Konya location for 2020 were higher than the
Karaman values (Table 9); number of tuber per hill and
tuber yield values per hill (Table 7) were recorded
higher in parallel with this.

As the seed tuber size decreases, tuber yield also de-
creases. The increase in seed tuber size increases both
the number of main stems and the rate of marketable tu-
ber (Yilmaz, 1995). The variation in total tuber yields
per decare on the based on locations, years and geno-
types has also caused large tuber yields per decare to dif-
fer. At the same time, the change in tuber size is an ex-
pected result. In this study, large tuber yield values per
decare were recorded from Konya location compared to
Karaman. Genotypes have had different responses to
different environments. This situation was also noted in

the results of some researchers on the subject (Yilmaz,
1995; Kara, 2002; Sari et al., 2017; Sanli et al., 2020).

Many factors can be related to the size of the tuber.
For example, with delayed harvest, total number of tu-
ber, percentage of large and medium tubers, total tuber
yield and plant dry biomass increase (Khan et al., 2011).
In a study in which a significant and negative correlation
was found between total tuber yield and medium tuber
ratio, it was determined that the two main contributors
to total tuber yield were average tuber weight and tuber
weight per plant (Arslan, 2007). There were obvious dif-
ferences between locations in the medium tuber yields
of this study. This situation was also reflected in the lo-
cation x genotype interactions. When the average tuber
yield per decare was examined, values for the 2020 year
were higher than that of 2019. In addition, medium tuber
yields in tuber distributions were higher in Konya loca-
tion (Table 9). The values obtained in terms of medium
tuber yields, were found Kara et al. (2002)’s findings
closer to the upper limit, Ozturk et al. (2007) ’s findings
quite higher than the limits.

Considering the trial averages of small tuber yield
per decare, 2020 was found to be higher. In addition,
based on location in tuber distribution, small tuber yields
were higher in Karaman location. Many researchers
found small tuber yields per decare in different ranges.
These values were; according to 2019 data, it was close
to the lower limit of Kara (2002) (136.4-376.7 kg/da),
Ozturk et al. (2007) (119.5 kg/da-289.5 kg/da). Yield
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values for 2020; remained at high values like other large
and medium tuber yield parameters. The increase in total
yield can be explained by the change in tuber distribu-
tion and the increase in values.

Considering the trial averages of discarded tuber
yield per decare, it was found that higher values were
found in 2020 compared to 2019 (278.0 kg/da) (Table
9). In addition, discarded tuber yields based on location
in tuber distributions were higher in Konya. Caliskan
(2001) and Sanli and Karadogan (2012) reported that the
lower tuber size in cultivars with a high number of tuber
per hill and low tuber yield per hill caused an increase in
discarded tuber yield. Although this is also valid for the
discarded tuber yields of this study; it may also be a re-
sult related to environmental conditions and the devel-
opment status of plants.

The number of eyes in the tuber in both years of the
trial; according to the genotype used, location and years
varied. The trial average of the average number of eyes
in tuber in 2019 was 6.5 pieces (Table 9). According to
the data of 2020; when the number of eyes in the tuber
were compared in terms of location, Konya location sur-
passed Karaman location (9.2 pieces) with 11.5 pieces.
According to the genotype averages; Russet Burbank
with the highest value 18.7 pieces/tuber. While it repre-
sented group (), the lowest value was detected in GAF4
line and Melody variety with 6.9 pieces and took place
in the same group (g). The location x genotype interac-
tions; Konya x Russet Burbank with 19.9 pieces/tuber.
The trial average was calculated as 10.4 pieces/tuber
(Table 9). The number of eyes per tuber increases with
tuber size. At the same time, it is known that the eyes of
tubers with large seeds are larger than the eyes of tubers
with small seeds, and the differences are due to the vari-
ety (Allen, 1978). Many researchers have reported that
increasing the number of eyes also increases the tuber

Table 10

yield, on the contrary, the average tuber yield decreases
(Mahmud et al. 2010; Sanli et al., 2015). According to
the number of eyes in the tuber of this research; Alt-
hough the number of eyes per tuber was higher in Konya
location (Table 8 and Table 9), the number of tubers per
hill (Table 6 and Table 7) and the total tuber yield per
decare (Table 8 and Table 9) were also higher in the
same location. This result confirms the opinion of the
researchers mentioned above.

Maturation time was classified according to the dry-
ing periods of the upper part of the plant. There is a sig-
nificant relationship between tuber maturation time, tu-
ber yield and starch content. Late maturing varieties tend
to produce higher tuber and starch yields (van Eck,
2007; Camire et al., 2009). Also, late maturing cultivars
have higher yield potential than early maturing cultivars.
Among the reasons potato varieties and lines mature at
different times in terms of year and location; environ-
mental conditions, temperature, day length and charac-
teristic features of the variety can be counted. In terms
of environmental conditions, the fact that the vegetative
part of the plant stays alive longer in years or locations
where precipitation or irrigation is good causes the mat-
uration period to prolong. In addition, the ripening pe-
riod is prolonged in high and cool areas (Yilmaz and
Tugay, 1999). The two most important factors affecting
the storage quality of potatoes are dormancy periods and
maturation characteristics. it is imperative to adjust the
storage time and temperature by paying attention to the
variety characteristics (Ozcan et al., 2019). For this rea-
son, the maturation time parameters must be taken for
their storage resistance. In general, when the studies
with standard varieties were examined; In terms of mat-
uration times, many researchers were recorded values
similar to the scale values determined in this study (Sanl
and Karadogan, 2012; Karan, 2013; Biilbiil, 2018).

Maturation time®, plant growth type®, tuber shape® scale values of the trial conducted in Konya location in 2019*

Varieties A B C Lines A B C
Agata 1 5 7 AFAG12 5 5 7
Agria 5 3 7 AFAG-C 5 3 3
Brooke 5 7 5 AFBR4 7 5 7
Challenger 5 5 7 AFHER 11 5 7 8
Cagh 3 5 7 AFK3 5 7 5
Doruk 7 3 3 AFLA20 5 3 3
Innovator 5 3 8 AFLA9 7 5 8
Jelly 7 3 7 ELAF10 5 5 3
Kutup 5 5 7 ELAF11 5 5 5
L.O. 5 5 7 GAF4 7 3 5
Leventbey 5 5 5 HEAF5 3 5 3
Madeleine 7 3 7 MK2 3 3 7
Marabel 5 5 7 PAG5 5 3 7
Melody 7 5 5 PAG9 3 3 7
Muratbey 5 3 7 T1AG14 5 5 8
R.B. 5 5 8 T2AG13 9 5 7
Vr808 5 7 3 T3AG14 5 5 7
Zirve 5 5 5 T3LAS8 7 5 8

T3PO13 3 3 3

T7LA8 7 5 8

*A: 1 =very early, 3 = early, 5= medium early, 7 = late, 9 = very late; B: 3= upright, 5= semi-upright, 7=tilt; C: 1=(<98mm) inverted oval, 2=(98mm-
104mm) round, 3=(104mm-110mm) round-oval, 4= (110mm-120mm) oval round, 5= (120mm-130mm) oval, 6=(130mm-145mm) oval long, 7=

(145mm-160mm) long oval, 8= (160mm-200mm) long, 9=(>200mm) very long
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Table 11

Maturation time”, plant growth type®, tuber shapeC scale values of the trials conducted in Konya! and Karaman-Akcase-

hir? locations in 2020*

N
=

Genotypes Al

N
=
N
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AFBR4

ELAF10

ELAF11

GAF4

PAG5

T7LAS8 5

N
=S
<
@D
N ~Noo~NooooiN ool o
~NoNOO~N~NOOaNOololNoO N>
CTWWOUIOTOTWOITOTO1IOIO0OTWN W|m

~NWWWWOUITWOITOITOTIOIOTWN WM
OOOUTWWNNPFP, OWOoNWWNND
O NOITWUI N0 N0 WNWWOwN

*A: 1 =very early, 3 =early, 5=medium early, 7 = late, 9 = very late; B: 3= upright, 5= semi-upright, 7=tilt; C: 1=(<98mm) inverted oval, 2=(98mm-
104mm) round, 3=(104mm-110mm) round-oval, 4= (110mm-120mm) oval round, 5= (120mm-130mm) oval, 6=(130mm-145mm) oval long, 7=

(145mm-160mm) long oval, 8= (160mm-200mm) long, 9=(>200mm) very long

The plant growth type was recorded by observation
when the plants started to cover the soil. Selection crite-
ria based on phenotypes, such as plant growth type,
flower and leaf colors, are grouped according to certain
scales with the eye of the breeder. In this way, the
breeder obtains information about the plant and selects
it in terms of plant growth. As a plant type, upright
growing plants have a higher leaf area index and benefit
more from light (Beukema and van der Zaag, 1990).

When both years are compared in tuber shape scale
values, Brooke, ELAF11, Melody, PAGS5, Russet Bur-
bank, Lady Olympia, AFAG-C and Zirve genotypes are
among the genotypes that differ in tuber shape. Con-
sumer market share is directly related to the size of po-
tato tubers. Producers aim to implement the breeding
program in such a way as to get the best yield in field
production in order to maximize tuber size. Tuber size
varies with many different growing packages and appli-
cations in the field. For example; Inter-row and above-
row applications, late sowing, early harvest, amount of
fertilizer and water inputs, different growth regulators,
and changing the physiological age of seed tuber can be
counted (Pavek, 2014). The length/width ratio of the po-
tato tuber is an indicator of the phenotype shape of the
tuber used in potato breeding (Si et al., 2018). In this
study, most of the lines in the 2019 season were elimi-
nated due to the tuber type in amorphous structure.
When evaluated in general; Although tuber size scales
of cultivars are cultivar characteristics, there was an in-
crease and decrease in tuber size in some genotypes re-
lated to yield and yield components.

4. Coclusion

Tuber yield is accepted as the main criterion in po-
tato breeding. According to the 2019 growing season;
when the lines were evaluated, the highest tuber yields
per decare were obtained in the ELAF11 (6029.8 kg da
1 line. However, yield values differ in year and location;
It was determined as 5362.4 kg dain the ELAF10 line

for 2020 and was determined below the 2019 trial aver-
age. The distribution of large and medium tubers per
decare is as important as the total tuber yield per decare.
Marketable tuber yield is preferred because it is the size
demanded by the consumer. In addition, there are certain
size standards for chips and French-fries. On the other
hand, tuber shape is the breeding criterion sought to mi-
nimize shell loss. The presence of amorphous tubers
negatively affects the peeling efficiency and is one of the
most important consumer preference criteria. Accord-
ingly, although it varies according to the growing re-
gions and years, the lines are generally recorded as
round oval, oval shape. In addition, the tuber shape of
the GAF4 and PAGS5 lines was one of the most striking
lines. As a result of the field studies, ELAF11 and
ELAF10 lines were determined as potato breeding lines
with high tuber yields.
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