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Table 1- Analysis of variance of evaluated traits in potato cultivars (control) in Ardabil and Kargj regions

la o mSileMean of squares

kS g e Gy 30 ol aBlw olus shol adlu 4k oud s oobo s yd
SOV, ol Main stem number per plant Main stem diameter Tuber dry matter percent
.O.V. o
Js)l s Jwrd)l s o s
Ardabli Kargj Ardabli Kargj Ardabli Kargj
Replication Seby 3 0.02 1.53** 05 7.05 0.48 0.001
Cultivar ) 3 2.18 3.35** 2.97* 0.92 2.96* 2.19**
Error s 9 0.15 0.03 0.17 3.58 0.73 0.05
C.V. (%) Ol gk g i 7.84 8.49 4,73 25.46 4.10 6.08

oV g )0 il mhaw 5o o me s gy KK g F
* and ** Significant at 5 and 1% probability levels, respectively

\ Jg»\.‘? dolol
Table 1- Continued

Wl yo iibeMean of squares

S g 20 igyh W oud o Shes S5t 52 098 039 Gg2 35 oué ol g gl
A\ Ll Marketable tuber yield Tuber weight per Tuber number per plant Plant height
SO.V. of plant
Jus )l s Jus )l s Jus )l s Js )l s
Ardabli Karg Ardabli Karg Ardabli Karg Ardabli Karg
Replication  <Ssk 3 22.51* 3.13 312.50 10658 6.97 421 371.15 1.99
Cultivar ) 3 64.13** 15.46 9112.15%  14798** 1.09 0.36 278.73 115.09
Error a5 9 1.33 20.13 53125 3185.67 1.64 0.09 107.53 23.29
C.V. (%) Oyt g g6 9.80 10.58 8.51 6.75 16.15 8.61 4.73 7.97

o g )0 el mhaw 5o o me s gy KK g *
* and ** Significant at 5 and 1% probability levels, respectively
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Table 2- Descriptive statistics of the traits in potato hybrids - 2014 year

. < Lo Bl yoil 202
She Trait Mﬁ:’um MaJ:i‘:nTJm fe; V‘-;;':n‘c’:e - S.td'.rw e
Deviation C.V./
(e s o) ohayd i oué o,Skes Marketabletuber yield (thal) 10053 2186 6421 46801 2163 3369
(p)5) g 3o 8af (439 Tuber weight per plant (g) 2066.7 412.5 12115 166612.4 408.2 31.59
a5gr yd oo oluss Tuber number per plant 27.500 1.50 13.372  19.443 4.409 32.98
g 50 Slol adlw slass Main stem number per plant  11.000 1.660 4.884 3.138 1.771 36.27
(e i) aigr glis Plant height (cm) 113.33 4266 7063 161.90 1272 1801
(o skeo) (ol a8l ,la8 Main stem diameter (mm) 23.000 4.000 11980 8.645 2.940 2454
ous Sl oolo w0 Tuber dry matter percent 25.860 18220 21.794  2.379 1.542 7.08

WWAY Jlo - 255 5 Juo)l ddlaie g0 50 aals b8yl o oS Slas Sl -V Jooo
Table 3- Mean of quantitative traitsin control cultivarsin Ardabil and Kargj regions — 2014 year

ous 5 ,Slos

a8l Sluwy O 0L (439 ol Sluxy ) )
5 5 wg gyl | . . oolo o ;s shol a3l ks
adbain w55 Mwslisetabl Plant “r_;-"&v &g agr 50 ad s Main stem
Region Cultivar aKEDE  peight Main stem Tuber Tuber Dry matter diameter
tuber yield (cm) number weight per  number orcont (mm)
(tha™) per plant plant (g) per plant P
oYl Savalan 3665 b 4850 a 465 a 76957 b 871 a 2084 ab 7.5 c
Jusoyl 3y Caesar 4287 a 7259 a 583 a 8725 ab 695 a 2203 a 8.72 b
Ardabil LS Agria 3905 b 7258 a 3.70 a 906.35 a 820 a 19.10 b 10.20 a
ol Khavaran 4630 a 5808 a 4.25 a 76910 b 788 a 2103 ab 8.34 bc
oYlslw Savalan 3950 a 5425 a 575 b 71957 ab 800 a 2099 b 6.88 a
5 »y Caesar 4500 a 7009 a 650 a 90275 ab 775 a 2195 a 786 a
Karg LST Agria 4050 a 6308 a 350 d 8218 a 850 a 1980 c 6.85 a
abs>  Khavaran 4450 a 5458 a 450 ¢ 89910 b 865 a 2205 a 8.17 a
Min St 41.80 61.72 4.84 832.94 8.08 20.97 8.03




Y IO Lo d(FV)Y o lad ods ol « el alS (s3s)s udsST sidghy - sole 4,23 I

3 [
) [ ]
2 ®
[ J ® °
[ ]
[} [}
5 1 b ... ® Plantheight |\ stem diameter ®
B ° ® o b ®Tgber veighPpd? palm
IEE [ ] ° parl&tab&e tuber yield®
T 0 |
2 L -
8 e ©® 'M.a:w S ‘... Tuber number ggr plant
@ ° ° o ®
n ® “bry matter percent @ (]
14 oo ® oo S’
[
[ ] ° .
-2 ° [
[}
-3- T T T T T T
=3 2 1 0 1 2
First Factor
34
101
2

Second Factor
o

First Factor

b Jole @ 525 5] Jol> anlllan 5,90 Slao g pB)| 5 ooy yod Condye — ) JS0
Figure 1- The position of hybrids and cultivars and studied traits from Factor analysis

o S50 S e gl aslllae 550 Dlao o b Lele culpo ¥ Jgua
Table 4- Factor coefficientsin the studied traits for hybrids and cultivars

wlio Traits Jole Factor
1 2 3

58 B ous o, Shos Marketable tuber yield 0.952 -0.033 -0.146
gy y0 00 (439 Tuber weight per plant 0.952 -0.033 -0.146
4igy yo ous ol Tuber number per plant 0.723 -0.047 0.009
gy 50 ol adlw slass Main stem number -0.018 0.912 -0.045
g el Plant height 0.003 0.829 0.340
ol dBlu yhd Main stem diameter -0.064 0.898 -0.148
S ool duo yd Dry matter percentage 0.255 -0.258 0.529
ol vy Variance percent 344 24 171
o il ylg dwoyo Cumulative variance percent 344 56.8 73.9
ojg ypolie Eigen-values 2.405 1.567 1.196

Numbersin bold are those with factor |oadings greater than 0.5 (Lawley and Maxwell, 1963).
KMO Test = 0.591 Bartlett's Test = 1888 **
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Table 5- Mean deviation of hybrids and cultivars from total mean for al of traits
RV S 0dl 1y} Al ooy Ly, a8lw Slowy Sl oy
- °)5~1-°-¢ 29 04E (439 ° eWw, Lol il 3 ° ’)
j&w){f [C3) . )"'“ FLA o9y J.gls Aigy digy yo digy digy yo L_J..o‘ Main stem S
Statistical Marketable Tuber Tuber Plant Main stem : Dry
Cluster : ' : diameter
Parameter tuber yield weight per number height number per (mm) matter
(ton ha-1) plant (g) per plant (cm) plant percent
igis P Jal 0g,S X 80.40 1516.95 15.74 4.15 66.83 10.89 22.03
First group 49 — —
genotypes Xh - 16.19 305.46 2.37 -0.73 -3.80 -1.09 0.24
g3 TY o0 09,8 X 64.30 1213.17 14.22 6.34 81.12 13.27 21.26
Second group 22 — —
genotypes Xh - 0.09 1.68 0.85 1.46 10.48 1.29 -0.53
G935 YV pgw 095 X 44.64 842.25 9.55 4.88 68.88 12.47 21.77
Third group 37 — —
genotypes Xh - -19.57 -369.24 -3.83 0.00 -1.75 0.49 -0.02
Total mean Js (Sl 64.21 1211.49 13.37 4.88 70.63 11.98 21.79
YWY Jlo - adllas 5550 (ol ooz 3l oot Sl glooy e — # Joua
Table 6- Selected hybrids of studied breeding popul ations — 2014 year
Satina*Savalan  Savalan*Satina Savalan* Caesar  Caesar *Savalan  Luca* Savalan Luca* Caesar Luca*Satina o Lo
Satina* Savalan Savalan*Satina  Savalan* Caesar Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 1
1 3 1 2 1 21 1 1
Satina* Savalan Savalan* Caesar  Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca* Satina 2
2 2 6 2 22 2 2
Savalan* Caesar  Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 3
3 8 3 23 4 3
Savalan* Caesar Caesar *Savalan  Luca*Savalan  Luca* Caesar  Luca* Caesar  Luca*Satina 4
4 9 5 24 5 4
Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca* Satina 5
11 7 25 7 6
Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca* Satina 6
12 8 26 8 7
Caesar *Savalan  Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 7
15 9 27 9 9
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 8
10 28 10 10
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 9
11 29 11 11
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 10
14 30 12 12
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 1
15 31 13 13
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 12
16 32 14 14
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 13
18 33 15 15
Luca*Savalan  Luca* Caesar Luca* Caesar  Luca*Satina 14
19 35 16 16
Luca* Caesar Luca* Caesar  Luca*Satina 15
36 17 17
Luca* Caesar Luca* Caesar  Luca*Satina 16
37 18 19
Luca* Caesar Luca* Caesar  Luca*Satina 17
38 19 20
Luca* Caesar Luca* Caesar 18
39 20
2 1 4 7 14 36 17 &o

Tota
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Abstract

This study was performed to assess potato hybrids for their promising agronomic, and
marketability traits and their adaptability to climatic conditions of potato production areas in
country. Some 104 potato hybrids selected during five years (2010-2014) along with Savalan,
Ceaser, Agria and Khavaran cultivars, as controls, were compared in an augment design
(preliminary experiment) without replications both at the Agricultura and Natural Resources
Research Station of Ardabil and Seed and Plant Institute Improvement of Karg. These
hybrids (104), tested in this experiment, were from 8 breeding populations. One half of the
hybrids (52) in Ardabil and the other half (52) in Karg (a total of 104 hybrids) each were
planted in the 4 blocks and each block consisted of 13 hybrids with four control (Agria,
Khavaran, Ceaser and Savalan cultivars). During growing period and after harvest the traits
like: plant height, main stem number per plant, main stem diameter, tuber number and weight
per plant, marketable tuber yield and tuber dry matter percent were measured. Then 81
hybrids were selected as superior hybrids as to their marketable tuber yield and tuber dry
matter content. Hybrids selected consisted of 17 hybrids from ¢ Satina x ¢ Luca population,
36 hybrids from & Ceaser x ¢ Luca population, 14 hybrids from & Savalan x ¢ Luca
population, 7 hybrids from ¢ Savalan x ¢ Ceaser population, 4 hybrids from ¢ Ceaser x ¢
Savalan population, 1 hybrids from ¢ Satina x ¢ Savalan population and 2 hybrids from ¢
Satina x ¢ Savalan population. Cluster analysis divided 104 hybrids and cultivars into three
groups. The first group with 49 hybrids had higher average tuber number per plant,
marketable tuber yield and tuber dry matter percent than the remaining hybrids. In factor
analysis, three independent factor total explained 73.90% of the variations. These were named
as, 1- tuber yield and its components factor (marketable tuber yield, tuber number and weight
per plant), 2- the plant structures factor (plant height, number of main stems per plant and
main stem diameter) and 3- quality factor (tuber dry matter percent).

Key words: Genetic diversity, Breeding population, Hybrid, Cluster analysis, Factor analysis, Solanum
tuberosum.
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