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Table 1- Characteristics of parent irradiated population
sfles aSleSs  gas oslo N Ky JSs colio
od) oud oud PO S ! o D) Cowgy oud 8y
Cultivar  Tuber Tuber Eye Dry Tolerance  Fieshcolor  Skin  Tuber  Suitable
: ; . to water
yield uniformity ~ depth matter . color shape for
deficit
il N CHES b gl foxio 555 4 NP
Caesar . . " . <£»  Consumed
High Uniform shallow  Average  Tolerance Yellowish white
. Oval fresh
white
Bl g oals ciS wonds U sleaxals slass Y Jeus
Table 2- The number of irradiated, planted and selected plantlets
s azalS ol o P9 (o Sl Pe S 059
azxalS oloas g Ol o . .
S Jboy gl Mini-tuber number Mini-tuber weight
Slio ool ligi o !
. o
Traits Irradiated I Selected Js s 5 Js Gy o
plantlets norma genotype | | | |
number plantlets number tota per plant tota per plant
number
Genotypeseuws o 3000 780 175 1424 8.14 a* 4821.7 27.55a
ControlaaLs - - - - 4.00b - 17.40b
PP Y3 29 pgud S P55 Y0 (o yiged o P05 FS 5 pgw (S
oo Mini-tuber smaller than 2 g Mini-tuber 2-5 g Mini-tuber bigger than 5 g
Traits Slos 039 Sluy 039 oluey 59
number weight number weight number weight
Genotypescuwi s 2.2 1.72 4.20a 12.15 1.69 135a
Controlaals 1.0 1.40 2.00b 10.00 1.00 6.00 b

5 e b (gl e B ailie (g (gl (6la e Sile sl 00t alowl T ygnsT Lulid s o Silis dlin 5

SIS Lyl ot e Slocaiss 10 odiis S ojluil Slao iwogi slao el =¥ Jguz
Table 3- Descriptive statistics of the measured traits in potato genotypes under greenhouse

conditions
Cduo Sl Sl Sile Hlzo Bl il (033) Ol it gy
Trait Minimum Maximum Mean  Std. Deviation CV.ih
9500 g shee ol 1 30 8.14 17.34 25,08
Mini-tuber number per plant
(p5) 4500 g S 039 1.6 674 2755 159.33 12.89
Mini-tuber weight per plant (g)
PV 3 25 piged shon Sl 0 9 2.2 4.08 64.60
Mini-tuber number smaller than 2 g
PPV AR g st 03 0 8.83 1.72 3.71 80.61
Mini-tuber weight smaller than 2 g
PP T8 G et e Gl 0 14 4.20 7.64 39,59
Mini-tuber number between 2-5 g
PFTD o e stee 039 0 4947 1215 72.12 23.99
Mini-tuber weight between 2-5 g
P70 3 555 siged o Sl 0 6 1.69 1.40 64.29
Mini-tuber number bigger than 5 g
£78 3 53 o0 e 039 0 4491 1354 90.69 22.78

Mini-tuber weight bigger than 5 g
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Table 4- Results of factor analysis for measurement traits under greenhouse conditions

Ol “dlge
Treits Component
1 2 3
69 29 stsed oo ol 0.789 0.284 0.492
Mini-tuber number per plant ' ' '
(p27) 4592 53 rigwd sz 39 0.723 0.627 0.191
Mini-tuber weight per plant (g)
P57 Y 31 5527 g0 oo ol 0.142 10.007 0.973
Mini-tuber number smaller than 2 g
Mini-tuber weight smaller than 2 g
PP T o gl st Sl 0.968 0.019 0.034
Mini-tuber number between 2-5 g
A0 O g stee 039 0.958 0019 0.065
Mini-tuber weight between 2-5 g
P03 555 gl o Slasd 0.065 0.963 -0.053
Mini-tuber number bigger than 5 g
Mini-tuber weight bigger than 5 g
ob 4eel uilyly a2y 36.29 31.24 27.86
Percent of variance ' ' '
o odd gl i)y 0y 36.29 6752 94.81
Percent of cumulative variance ' ' '
o3t polio 2.903 2.499 2.180
Initial eigenvalues ' ' '
KMO Test = 0.584 Bartlett's Test = 255.33**
anlllas 5550 Sl uils)lg 455 -0 Joda
Table 5- Analysis of variance for measured traits
(MS) @iz yo (koo
5 rolin azyd oud slaxi (39 g Sl Slasy
’::)‘?/ @1 ns 5.5 agr yd0ul (439 Qgr o oud aig gl sl
e df  Tuber yield Tuber weight Tuber Tuber Plant Main
per plant number weight height stem
per plant average number
Block gl 5 46.16** 7964.22** 22.45** 355.18** 306.32** 1.17**
(0085 grozet) slogd
Treatment 177 111.39** 44646.29%*  20.02%*  367.24**  4158.67** 1.81%*
unadjusted
(oo W) )L».u
Treatment 177 110.58%* 44546.31%*  24.38**  360.14** 33.03 1.78%*
adjusted
slesl Error 5 0.083 380.33 0.02 7.53 10.28 0.001
R-Square - 0.97 0.96 0.95 0.95 0.94 0.93

oSl Mean - 22.18 443.83 10.21 46.97 29.37 2.45
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Table 5- Continued
(MS) wlay o (52Slo
a0 30 0u dlusy elis| bl a8l dlaxy
™ L;-O . . . . . “ J
’;:)C\J/ ST ni oS G950 0uE 0 &g oug (339 "9-*“9-‘-“ g aig 40
e df Tuber yield Tuber weight Tuber Tuber weight Plaﬁt Main stem
per plant number per average heiaht number per
plant 9 plant
Luals Controls 1 14.08** 17176.37** 3.01** 1732.81** 4.08 0.001
sy 175 110.81%*  44568.87* 23.59%* 270.24% 33.37 178
Genotypes
Geigiy x wald
Genotype x 1 182.05** 63728.62** 169.69** 13545.41** 4.02 2.49
Control

oy ) 50 Jlaol mhaw jo gyl pme 1K K

* and ** Significant at 5 and 1% of probability level

LST 5,50 aals o8] )0 oy (5,Sojlail Sl ik —F Jgax
Table 6- Mean of measured traits in controls (Agria and Caesar cultivars)

Pt yLeres A gy y0 0uL 439 A9y 50 o Sluxy ol 39 bawgio W gla,yl 30 ol a8l dlaxy
Cultivars oud Tuber weight per ~ Tuber number per  Tuber weight Plant &g
Tuber plant plant average height Main stem
yield number per plant
Caesar ,pls 27.42 555 93 59 2
Agria L 51 25.44 480 69 61 2

S jrms ST i) 50 s 50 50 06 S ojlail Do hogs 6ue)ui =Y Jous
Table 7- Descriptive statistics of the measured traits in field in potato genotypes

o Jilos Jrigies oSl Hlmo Bl il (20 y0) Wil gkl o &
Trait Minimum Maximum  Mean Std. Deviation C.V. (%)
OB 52 o) 0ud o,5hae 3 60 21.94 1057 48.16
Tuber yield (ton ha-1)
Gt 9 oul olaai 2 28 1058 4.96 46.88
Tuber number per plant
(£5) 5t 99 038 039 60 1200 4388 211.33 52.16
Tuber weight per plant (g)
29 039 bagis 15 875 44.68 16.70 37.38
Tuber weught average
G g0 Shol b ol 1 7 2.47 1.32 53.49
Main stem number per plant
(e ) 4552 145 38 80 59.27 6.43 10.87

Plant height (cm)
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Table 8- Results of factor analysis in measurement traits in field

Oluo 4 g0
Treits Component
1 2 3
OS2 32 ) 048 255 0.973 0.209 -0.026
Tuber yield (t.ha™)
g2 )9 00 Slaxi 0.814 -0513 0.022
Tuber number per plant
(£55) 5153 038 039 0.912 0.371 -0.030
Tuber weight per plant (g)
23 139 bawgia 0.183 0.943 0.025
Tuber weught average (g)
Gt 2 kol Bl ol 0.028 -0.195 0.839
Main stem number per plant
(Grele) iy )] 0.068 -0.249 -0.567
Plant height (cm)
o 4z gf rilly ey 4321 22.74 17.12
Percent of variance
e oo 4z gi i lg w2y 4312 65.95 83.07
Percent of cumulative variance
o9 polie 2,59 1.36 1.03

Initial eigenvalues

KMO Test =0.538 Bartlett’s Test = 344.86**
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Abstract

This research was performed to evaluate genetic diversity for some quantitative traits and
tuber flesh color of potato genotypes irradiated with gamma ray of Caesar cultivar, at the
Agricultural Nuclear Research Institute of Karaj, Ardabil Behparvar Sabalan Company and
Ardabil Agricultural and Natural Resources Research Station during 2012 and 2013. The
plantlets were irradiated with gamma rays at dose of 25 Gy. The plantlets were sub-cultured
three cycles in MS culture and then were transferred to the greenhouse. The 3000 plantlets
were planted in plastic pots 10x10 cm with Mikskaar peat-moss and punce (1:1 v/v) in the
greenhouse. From 3000 plantlets irradiated belonging to 175 genotypes, 1424 mini-tubers
waghed 4821.7 g, were selected with selection intensity of 5.8%. Mean minituber numbers
and their weights per plant of genotypes were 8.14 and 27.55 grams and in that of control
were 4 and 17.4 grams respectively. The selected genotypes along with control (Caesar and
Agria cultivars) were planted in an augmented design in 2013. The ANONA results showed
that there were significant differences among genotypes for all traits under study. The tuber
yield in parental genotypes was 27.42 ton.ha™ and in genotypes 3-60 ton.ha™, number of
tubers and their weight per plant in parental genotypes were6 and 555 g. and in genotypes 2-
28 and 60-1200 g. respectivly. The tuber yield, tuber number and weight per plant, tuber
average weight and main stem number per plant had high diversity. In factor analysis, three
independent factors explained 83.07% of the total variation. These factors were: 1- yield and
its components (tuber yield, tuber number and weight per plant) as the first factor, 2- the tuber
uniformity (average tuber weight) as the second factor, and 3- plant structure (p) and height
and number of main stems per plant)as the third factor. The selected genotypes (46 genotypes)
possessed higher tuber yields, tuber numbers and weight per plant, tuber uniform, shallow eye
depth, skin and flesh color of yellow to dark yellow.

Key words: Factor analysis, Genetic diversity, Radiation, Solanum tuberosum.
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