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Abstract

This experiment was carried out to investigate the genetic diversity in some morphological, phenological and qualitative
traits in hybrids obtained from the crossing of two breeding populations with 10 new potato varieties in spring
cultivation in the Ardabil region in 2019. Twelve genotypes were planted in three replications based on a randomized
complete block design. The analysis of variance showed that the cultivars were significantly different in all studied
traits. Cluster analysis divided the studied genotypes into three distinct groups. Therefore, the first group would be more
appropriate if the selection target is based on yield, tuber weight, and starch percentage. The hybrids derived from
SavalanQ x Caeserd and Caeser@x Savaland crosses as well as cultivars of Liseta and Ribera, had the highest tuber
yield (ranging from 36.63 to 39.97 ton.ha!) among the studied genotypes. But in terms of starch and tuber dry matter
percentage, only hybrids derived from the SavalanQ x Caeserd cross were among the top genotypes and appearance
characteristics, especially in baking; in group D, the skin and the flesh was yellow, the shape of the tuber was round, the
depth of the eye was superficial, stolon's length was short, the harvest time was average early and it had a perfectly
floury texture to the chips. The hybrids derived from the Caeser @x Savaland cross had a flour texture suitable for the
slice. Liseta and Ribera varieties had a relatively soft texture and were ideal for multipurpose use.
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Introduction

In terms of nutritional importance and production, potato ranks third after wheat and rice, with an annual production of
over 3.41 million tons in Iran. It is one of the four main food substances worldwide after wheat, rice, and corn. Thus,
5.2% of the daily energy consumed by the world’s population is supplied by potatoes. Given the increasing trend of the
world’s population, which is expected to reach 9 billion by 2050, food security will be the most critical challenge for
governments. Many potato cultivars are available; however, there is a dire need for new cultivars. New cultivars should
have high yields with minimal input and possess characteristics that play a role in nutrition and health. They should also
be suitable for the tuber morphology, tuber compounds, and solids. Given the importance and need of our country to
identify potato cultivars and introduce high-yielding and adaptable cultivars to the climatic conditions of each region,
this study aimed to evaluate the genetic diversity of some morphological, phenological, and quality traits in hybrids
resulting from the crossbreeding of two improved populations with ten new potato cultivars in spring cultivation in the
Ardabil region. The results can serve as a basis for breeding programs to introduce new cultivars compatible with spring
cultivation regions.

Materials and methods

Twelve genotypes, including hybrids obtained from the crossbreeding of two improved populations, along with ten new
potato cultivars, were examined during the spring cultivation of 2019 in the Ardabil region. The experiment was
conducted using a randomized complete block design with three replicates. Each genotype was planted in two rows,
each 5 m long, with a distance of 75 cm between rows and 25 cm between the plants in the row. The planting depth of
the tubers was considered to be 10 cm. Planting, maintenance, and harvesting operations were uniformly applied to all
plots. The traits that were examined included the number of main stems per plant, plant height, number of tubers per
plant, tuber weight per plant, tuber yield, dry matter percentage, and starch percentage.



https://www.sciencedirect.com/journal/postharvest-biology-and-technology/vol/207/suppl/C
https://doi.org/10.22084/ppt.2023.23939.2039
mailto:reza.taghizadeh@iau.ac.ir

Baindor Norollah Beiglou et al., Investigation of Genetic Diversity in...

Results and discussion

According to the results, the genotypes under investigation had significant differences in all traits which were studied.
The Savalan cultivar had the highest plant height, whereas regarding the number of main stems Caruso and Savalan
cultivars were noticeably higher. The hybrids resulting from the crossbreeding of the Savalan @xCaeserd, Caeserx
Savaland, and Liseta and Savalan cultivars had the highest number of tubers and tuber weight per plant, as well as total
tuber yield. The hybrids resulting from the Savalan@xCaeserd, Caruso, Crisps4all, and Savalan cultivars had the
highest starch and dry matter percentages of the tuber. Generally, cultivars with higher dry matter content absorb less
oil when fried; therefore, they are also better in terms of nutritional health. The heritability of the traits under study was
estimated to be 72.66%-98.29%. The heritability of the tuber yield was 89.03%. The hybrids resulting from
SavalanQ@xCaeserd', which were superior in yield and other desirable traits compared to other genotypes, had a yellow
skin and flesh colour, round tuber shape, superficial eye depth, short stolon length, and medium early maturity time, and
were in the D cooking group, which had a mealy texture suitable for chips.

Conclusion

Based on the results of this study, the hybrids resulting from SavalanQxCaeser, Caeser@x Savaland, and the Liseta
and Ribera cultivars, with an average of 36.63 to 39.97 tons per hectare, had the highest tuber yield among the
genotypes under study. The hybrids obtained from Savalan@xCaeserd had a mealy texture suitable for chips. The
hybrids resulting from Caeser @x Savaland' had a mealy texture suitable for frying, and the Liseta and Ribera cultivars
had a relatively soft texture suitable for multi-purpose use.
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Table 1: Physical and chemical properties of soil

> > % g
= Ba  Fa go 9. . .
52 g5 -5 n= 2% g6 EBY §F 7 Eo £
8% Za Sa 36 =B gB( z¢ 3% 3 cb 3% -
3% 24 g gt 85§ STk F% 8¢ Bk RY B o3y B
2¢ BC SO B 328, 32! &¢ sg*= C g8 § f 2%t
gp 59 26 3¢ 5 8% 2% 3% R 5
E £y <y B% 2™ 8 =
3 4 g \E = S
4.2 3.2 3.22 1.22 230 34 0.1 0.97 Cls‘d) «d 7.5 29 7.64 1.25
ay-Loam
o0 Slo Slaye Kl iV Jgoor
Table 2: Mean squares of the studied traits
s aos I %P 39 kel 45L..; slass él_f.’.’)l 59 o..\.c Slass 50 c.\; 039 D)S.L.o.c o L
Percentage of S S So Ly g oaé ;] f;—’;‘)?/
dry matter Percentage of Number of main Plant Number of Tuber weight Tuber df V-
dry matter stems per plant height tubers per plant per plant yield
0.049™ 0.052"™ 0.111™ 13.361% 1.583™ 1179.315™ 3.313™ 2 (Block) gy
5.137%* 4.065** 1.179%* 35.846™ 2.553%* 7650.492%* 21.441% 11 (Genotype) s
0.207 0.213 0.263 3.755 0.705 838.151 2.354 22 (Error) iolesl oLl
(30,0) Ol sl o
3.001 2.195 14.527 3.601 15.496 4.502 4.501 - ? -

CV (%)

MLL-SA )L)LS':M s S9>g pde g duo o \ 9 0 JLoa?‘ C.,a.w BN )“bk.s‘;M s w).scb :ns g 3%

*, ** and ns: Significant differences at 5%, 1% levels, and not significant respectively
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Table 3: Mean comparison of studied traits in potato genotypes
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Al wo)o s oole dus o g ) hol dBlo slaws (o sslo) wig glas )| gy, 0ad olass (p5) 532 53 038 (539 s ]
Percentage of dry Number of main stems per . Tuber weight per (LS ys o) !
Percentage of dry matter | Plant height (cm) Number of tubers per plant | ] Genotype
matter plant plant (g) Tuber yield (tha?)
16.364% 22.183% 3.667" 51.000% 5.667%¢ 716.478% 37.9732 Savalan @ xCaeserd
15.882° 21.700° 3.333 53.333 6.0002° 698.050% 36.997% Caeser ¢x Savalan &
14.061% 19.873% 3.333« 53.667% 6.667% 695.535% 36.863% Liseta
13.665°f 19.477¢ 3.333 51.333% 5.000° 691.069%° 36.627%° Ribera
14.526% 20.340% 3.333 56.333% 5.333% 646.101°% 34,243 Jelly
16.958? 22.780% 4.333® 48.333° 5.333% 623.5220f 33.047%f Caruso
15.021° 20.837° 3.000¢ 57.000° 5.333% 651.384° 34,523 Agria
16.656° 22.477%® 3.000¢ 52.000¢ 5.333% 599.434¢ 31.770¢7 Crisps4all
14.626% 20.440% 4,000 52.000¢ 5.000° 576.478 30.553% Leonardo
14.443% 20.257¢¢ 3.000¢ 53.667% 5.000° 565.849¢ 29.990¢ Carrera
16.770° 22.110% 5.000°% 61.667° 7.000% 652.000" 34,609 Savalan
13.126 19.767% 3.000¢ 55.333% 3.333¢ 601.333¢% 31.924°7 Caeser
..\3)|..\3 Lg)lo Sxo S > L;)LJ S )'l Wiwd alie By, Lgl)lo aS gy O Ty s Sl
Means with the same letter in each column do not have statistically significant difference
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Table 4: General heritability of studied traits
5o G ndysdls O R b ol ls 55 ol olas
General heritability Coefficient of genetic variation Environmental variance Genetic variance Traits
89.03 7.40 235 6.36 OS2 53 ) 0aé 9,8lee
Tuber yield (t.ha?)
89.04 7.41 838.15 2270.78 (5) g2 )2 028 039
Tuber weight per plant (g)
72.66 14,53 0.7 0.62 st 3 02 s
Number of tubers per plant
89.51 6.08 3.76 10.7 (el i gl
Plant height (cm)
78.15 1577 0.26 0.31 By > ol bl sl
Number of main stems per plant
94.81 5.38 0.21 128 Sz esle a0y
Percentage of dry matter
98.29 0.64 -0.93 164 el a0y

Percentage of dry matter
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Table 5: Growth and tuber traits of 12

OlSen g 9l dllygi 9 sl

studied potato genotypes

ol Jsb iz Gas S o S5 GBS K, Cwy K, SRy s g5 e
Stolon length Eye depth Maturity Tuber shape Flesh color Skin color Baking type Type of use Genotype
°U95 LS’da'“’ 0*°9) ‘14""9""’ ‘))f 2)) L33 D o Lg‘].' WL"" L';b)‘- pUALS ““SL’ %g‘)b Savalangxcaeseré\
Short Shallow Moderately early Round Yellow Yellow Very floury texture, suitable for chips
obsS b o begte 0ILLS (£ yopSS 555 o095 055 c P Gl el g0, 28l 6l Caeser Qx Savalan &
Short Shallow Moderately late Oval long Yellow Light yellow Floury texture, suitable for french-fries
oligS daw o999 00ilS £ jopST 3,5 355 B o shaiediz oolaiwl (gl g oy s Bl (glyls Liseta
Short Shallow Early Oval long Yellow Yellow Texture of rather soft, suitable for multipurpose use
obsS aw 03095 tamgie (sE oSS ) 255 B o skteniz odliiul (sl 5 gy L 8L sl Ribera
Short Shallow Moderately early Oval Yellow Yellow Texture of rather soft, suitable for multipurpose use
oligS i ooy lwgie 0dilS £ oSS 3,5 355 B 0 skaiediz oolazwl (glp gy s Bl (slyls Jelly
Short Shallow Moderately late Oval long Yellow Yellow Texture of rather soft, suitable for multipurpose use
oligS i ooy lawgie oSS S5 355 3,5 D o Sl canlie (60,1 lS” il gllo Caruso
Short Shallow Moderately late Oval round Yellow Yellow Very floury texture, suitable for chips
oligS o oo tawgle oS (£ yapSS 355 355 c P Gl casle (63,1 28l slyls Agria
Short Shallow Moderately late Oval long Yellow Yellow Floury texture, suitable for french-fries
oligS b oS fawgie SESS 25 095 )5 255 D oz Sy ceslie (60,1 DlS” 8L (ol Crisps4all
Short Shallow Moderately late Oval round Light yellow Yellow Very floury texture, suitable for chips
01355 Lg';da...; o RS Ja...;}m LSCJ“’W"” 0y 3y 0y 3y B o)j.la".;.n..\.;_? oolawl 6‘)95 ey l.........\ MBL\ él)lo Leonardo
Short Shallow Moderately late Oval Dark yellow Dark yellow Texture of rather soft, suitable for multipurpose use
oligS daw 0909 & oSS 3,3 355 B o shaiediz oolaiwl gly gy Lans <8l (6l)ls Carrera
Short Shallow Early Oval Yellow Yellow Texture of rather soft, suitable for multipurpose use
oligS daw oy bawgie 5,5 3,3 355 D oz Sl el (58,1 MalS il (o Savalan
Short Shallow Moderately late Round Yellow Yellow Very floury texture, suitable for chips
obsS b ond bgte oS 0995 %)) O3 25 B o skareniz osliiul sl g p 5 L 8L Lyl Caeser
Short Shallow Moderately late Oval Light yellow  Light yellow Texture of rather soft, suitable for multipurpose use
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Table 6: Deviation of the mean of genotypes from the total mean based on cluster analysis

. g, 08 Yy} o_\.éa,g.l.@.:
aulis ds,o Sas oole do )0 Gos , ol aBlu slass g glis)| g 40 008 dlows 70 _ o aigs
Percentage of dry ~ Percentage of dry ~ Number of main stems (o g5L) Number of () GBS 52 o)
Tuber weight ~ Tuber yield Cluster
matter matter per plant Plant height (cm) tubers per plant uber weig uberyie
per plant (g) (t.hat)
37.115 20.588 3.167 56.667 5.333 648.742 37.115 _. Lo _. Js!
J5 5Kl 5l Bl il (1. 5Gke First
Mean deviation from the Caeser® x Savaland' Savalan@ x Caeserd’)
3.02 -0.43 -0.36 2.86 -0.08 5.64 3.02 total mean _ _
(Ribera 4 Liseta
34.459 22.456 4111 54.000 5.889 624.985 34.459 c. A . c. F9°
J5 Sk 3l Gyl (2 Sle Second
Mean deviation from the total
0.37 144 0.58 0.19 0.47 -18.12 0.37 mean (Jelly, Agria 4 Savalan)
31.457 20.154 3.333 53.667 4.444 581.220 31.457 c. g e £
I oSl 1 Sl Sl Third
Mean deviation from the
-2.64 -0.87 -0.19 -0.14 -0.97 -61.88 -2.64 total mean (Caruso, Crisps4all, Leonardo, Carrera 4 Caeser)
34.09 21.02 3.53 53.81 5.42 643.1 34.09 S5 oSl
Total mean
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Fig. 1: Dendrogram of cluster analysis based on the studied traits by Ward method
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