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Extended Abstract

1. Introduction: Potato with scientific name Solanum tuberosum L. is one of the most important crops in the
world.

2. Materials and Methods: In order to study the genetic diversity of potatoes, 42 potato hybrids obtained from
breeding programs (The intersection of Kaiser @ x Lusta &'; Kaiser @ x Savalan &'; Hermes @ x Savalan & and
Savalan @ x Lusta &) of were executed with four control cultivars in three replications to bring genetic varieties
as a completely randomized block design based on the quantitative and qualitative traits for the two year (2016
and 2017) in Ardabil Agricultural and Natural Resources Research Station Farm.

3. Results and Discussion: LK5 genotype obtained by the intersection of cultivar KaiserQ@ x Lustad with a mean
of 54.45 ton/ha had the maximum and genotype LS12 obtained by the intersection of cultivar Savalan @x Lustad
with a mean of 28.16 ton/ha had the minimum tuber yield. The first component justified 36.2, 19.29, and 13.87%
of all data changes. The by-plot diagram of Savalan cultivar introduced genotypes of LK11, LK9, LK7, LK4, and
LK2 (obtained by the intersection of Kaiser @ x Lusta &) and genotypes LS7, LS5, and LS2 (obtained by the
intersection of Savalan @ x Lusta &) as the most desired cultivars, respectively. In addition, the first, second, and
third factors were called an effective factor on the properties of the tuber, an effective factor on plant height, and
an effective factor on yield, respectively. According to the obtained results from the detection function, 38 hybrids
with four parents (13, 27, 41, and 42) were to four groups. The first cluster includes genotypes LK2, LK1, LS2,
LS6, LK12, LK11, LK9, LK7, LK6, LK4, LK3, and Hermes. This cluster has the second rank between groups
based on tuber yield. The second cluster including genotype LKS5 caused by the intersection of Kaiser@ x Lustad'
had the first rank based on tuber yield, and a superior hybrid of this cluster in hybridization can be used to increase
tuber yield.

4. Conclusion: The results showed that second cluster including genotype LK5 caused by the intersection of
KaiserQ x Lustad had the first rank based on tuber yield, and a superior hybrid of this cluster in hybridization can
be used to increase tuber yield.
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Table 1- Atmospheric characteristics during the growing period in the crop year in 2017-2018
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October- November
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November- December
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March- April
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April- May
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May- June
= 9.3 12.8 26.1 195 61 328.3
June-July

Reference: Ardabil Meteorological Department
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Table 2- Parental characteristics of the studied breeding populations
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Tuber shape Egg Rounded Rounded egg Rounded egg
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Table 3- Mean tuber yield in the studied genotypes

(LSe o op) oad o Slos

(LS o () eaé o Sles

(LS o o) 0aé o Sles

59 95 595
Genotype  Tuber yield (tonha')  Genotype Tuberyield (tonha') Genotype Tuber yield (ton ha?)
LK1 41.35P LS2 32.920 KS1 31.28%
LK2 34,23k LS3 33.880% KS2 31.40%k
LK3 41.44° LS4 36.390" KS3 33.78%k
LK4 37.4109 LS5 32.13%k KS4 30.989
LK5 54.452 LS6 39.320cd KS5 32.68°%
LK6 37.470f LS7 34.49%k KS6 33.81%k
LK7 36.300" LS8 35.540 KS7 31.34¢%k
LK8 37.81° LS9 30.72hk KS8 32.59¢k
LK9 40.25P LS10 34.69%1 KS9 32.38°%
LK10 35.38 LS11 28.37 KS10 31.83¢k
LK11 33.02¢ LS12 28.16K KS11 33.24%k
LK12 29.25ik LS13 33.11% KS12 32.58%k
K 31.36% H 40.60° L 32.65%
LS1 33.25% SH1 36.340h S 33.420

W55 (gl g B ws e iy Jleis ] e jo SSls slasals wiz eesl elul 5 S i Bg o slls sl Sl
Means followed by the same letters are not significantly different according to Duncan' s multiple range test (p<0.05)

Sl 3 (ol 59031 9 KMO (59051 yrolio -F Jgur
Table 4- KMO test values and Bartlett's test of sphericity tests

OeSgh plem pualS (510 paiged (Saijly oelbide

) i 0.525
Kaiser-Meyer-Olkin (KMO)
L i Pl = 229.8
S el 5] Chi-square approximation '
Bartlett's test of ST am s
sphericity tests ¢ )df i 36
Sl s 0.000

p-Value
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Table 5- Results of principal component analysis for the studied traits in principal

component analysis of 38 Potato hybrids and four parent cultivars for 3 factors

wlie 1 2 3
Trait
l3oad U 55, ol 0.715 -0.349 0.275
Number of days to tuber
Oy B 59y sl 0.551 -0.112 0.504
Number of days to maturity
Sy ) 0.529 -0.329 0.428
Plant height
By )3 (shel il olas 0.544 -0.003 0.232
Number of main stems per plant
By S 0sd Al 0.694 -0.453 -0.444
Number of tubers per plant
B2 02 03¢ O 0.833 0.404 -0.348
Tuber weight per plant -
236 o3l Lgie 0.107 0.901 0.241
Mean tuber size
028 2,8los -0.035 -0.355 -0.444
Tuber yield
236 i osle o) 0.824 0.432 -0.327
Tuber dry matter I
25y )lake 3.258 1.737 1.248
Eigenvalue
= ol 36.205 55.503 69.374
% of Variance
o ol 36.205 19.299 13.871
Cumulative %
STl e 0.708 0571 0572

Subscription rate
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Figure 1 - Bioplot of 38 Potato hybrids and four parents based on the first component versus the second
component obtained from the main component analysis
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Figure 2- Biolat of evaluated traits and 38 Potato hybrids and four parents based on the first
component versus the second component obtained from principal component analysis
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Table 6- Factor decomposition after varimax rotation

ol 1 9 3 Syl oyl o
Trait Subscription rate
T
(0N D 39y S 0.217 0.791 0.189 0.708
Number of days to tuber
, 6 ta sloss
O B 59y S 0.095 0.733 -0.154 0.571
Number of days to maturity
o ol
R EE 0.015 0.850 0.062 0572
Plant height
. | 5l slans
Gt 5 shol 4l ol 0.277 0516 -0.079 0.349
Number of main stems per plant
digr 50 ol Sluxy
0.513 0.365 0.699 0.885
Number of tubers per plant
C99% 095 039 0.970 0.193 -0.026 0.979
Tuber weight per plant
: 03151 g
o 0N Byt 0.382 -0.120 -0.850 0.882
Mean tuber size
i s 0.029 -0.167 0.544 0.325
Tuber yield
i sl
ok i 03le oy 0.966 0.190 -0.062 0.973
Tuber dry matter
.
o3 ke 2.418 2.246 1.580
Eigenvalue
5 ol
e o9 26.868 24.955 17.551
% of Variance
.
ST o 26.868 51.823 69.374

Cumulative %
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Figure 3- Factor coefficients of traits studied in the evaluation of 38 Potato hybrids and four parents for

3 factors
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Table 7- Analysis of the diagnostic function to determine the dendrogram cutting location resulting
from cluster analysis based on all traits of 38 potato hybrids and four parents (Nos. 13, 27, 41 and 42)

Test of Function (s) Wilks' Lambda Chi-square Sig.
1 through 3 0.022 132.041 0.000
1 through 3 0.12 73.251 0.000
4 0.562 19.899 0.006
Dendrogram
Ward Linkage, Squared Pearson Distance
173.51
o 115.674
5]
=
8
a
57.84 1
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Figure 4- Dendrogram obtained from cluster analysis by Ward method based on gland function and
related traits based on stepwise regression
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Table 8- Mean, Deviation from the total mean in four clusters obtained from cluster analysis for all
evaluated traits

Clusters loags
| s Clust ; 4::9; |
} usters 3: Savalan, F abes
Clusters 1. LK1, Kaiser, LS1, LS3, o= U5 oSl
ol LK2, LK3, LK4, Y asys Ls4 LSslsy Clusters 4: LS5, =
Parameter LK, LK7, LK, Ciusters2: Lks  Ks1, ksz ks3, LS9 LS10,Ls11, - Totl
LK11, LK12, KS4’ KSS] KSG, LS12, LS13, SH1, mean
LS6, LS2 ! ' ' Lusta
He’rmes ' KS7, KS8, KS9,
KS10, KS11, KS12
X XX X XX, X XX, XXX,
&ljo.\s' G 59, olaws
Number of days to 84.25 35 80 -0.8 79.78 -1 78.25 -2.5 80.78
tuber
Oy B 55, oloas
maturity
Gy €5 10564 58 1035 37 10045 06  89.02 -108  99.83
Plant height
39 kol A8l slows
g 4.17 0.5 35 -0.2 3.43 -0.2 3.45 -0.2 3.65
Number of main
stems per plant
gy, 0dé dlass
Number of tubers 9.46 0.3 12.24 9.38 9.38 0.2 7.64 -1.5 9.15
per plant
Loy ;o 08¢ U39
Tuber weight per ~ 698.99 429 1027  370.9 634.49 -21.6  602.17 -53.9 656.11
plant
éolbugegous 0o ge32 11 7051  -48 8321 79 75.29
Mean tuber size
i Siseledo 1806 .09 1983 0.9 19.60 06 1854  -04 18.97
Tuber dry matter
0ds Q)S.Lo.ﬁ
37.04 2.4 54.45 19.8 33.30 -1.3 32.02 -2.6 34.63

Tuber yield
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