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1- Principal Coordinate Analysis
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Table 1. The studied potato hybrids and control cultivars studied in this research
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Table 2. Agroclimatic characteristics and Climate condition of studied environments

(C) o)l a2 p

Sy hop (M) Sk g I )bk Gl e Slle b dS
FA Yy VO/A- ¥/V. a/a- AN A YA VO'N YA WNE J:gs)l
oy YAY VAIVY Y/ay VYD AT ¥ FA'N YA YY'E Ql.\a.m
ay ¥V Yo/Ae Ao VF/¥. WYY Yo' YA'N oY - E E/S
AN YYo YV/Y \7A% AR Voo YO Y¥'N M YYE o
¥ WY YY/¥. a/y. VYD ATAARS YY YY'N OV ¥E OL;(&.A

FSo 585 )18 0 (g «latie axio 395
9255 (e Olaue dxio il s o 1) b )
P bows) 0,Slee e 350 2 (£Cu) Dglab
9 Sl b g 4 lp cdh dlize slakiore

A5 ool Genstat l5ale 5 5l b ylages pay

JL.: 99 9 u&a = LS‘)’ oald uf)n uM)L)la 44)>d‘
S ooy Sy byl 40 s b pbgl
Jlie Sl g Jlo g e woigiy ol Sl g e
¥ Jg) 09 Jlo = e el = g el — i
Jolse a8 5,8 blaswl ol o Ko 1 39 Iy Gize ]
9 Jsb S plend 5 (So5d Oluogad o oLl
Wle g Jole g by gaw Sl )l g (bl oye
cage S los Sl g Sl o) Jobo ( S5k Gl
aslllas 3590 Pyl 5 Loyt 3 Shas yl500 0 BB Dby
53 £95 2929yl gl Sl ()9 s re el 0
Jlo S o8 5 ine il oo adlllas 3)90 Slacuii} o
5 Oliwe dile Jolge & ol OT ol o Ses (gly
i gl ;0 500 Jelse g olS (g, i
(e = o9 (Jlo gy it Sl cunl 0395 LSy
g 3 o = Jlo = 555 Mo 51 5 Jlo = oIS
D9 b me Y Jods) 2 jl e oy S e
88 3ge blizl ol ofa = Jlo = gy blie i
Sy b Gl sk o beds) 3 Slas
L 53929 9y90 5 SledMbl baid aodly S po 4y jo5 L35
Sy bl 4 e e Gl blite @l dgng pas
Orr 2 g el dedgw bl (lacay) ool
S bessl Gl 2Sles bl Cbl alys

odsl B)b b o Sles g & ok ol
cols uyle o5 Jold 5950 osmsl Ly o S
Al e bl o 3Sles Jilis sy b L
Cadybo b baee 93 438 Jold Ly JSow (dm 9> S
Jols o L JSew g balase (g0 3 05 38hes My
e 4 g bl oo 3)Slas Jiho Wi b e s 420
bl plad gl ol Glasn 4 400 O)so
(VF) 25850 plosil o5 3 )Slas
@ opé g Ha g Hi oo Yl slagy o5 alie
e ee pll 3,Slas ,S1is sgi by (slalams el o
don lp NS U Ojgo (e & e 9> 2
e b9y cnl 3 8y G 03]k g 035k o5 slalae
4 SledMbl g o o3laiwl ped 5 Jol ol Glaizw
oy 9 o)l 9 pow kol Clae jl oslitul pas LIS 4
Fhg S e dbul el wlg o gy o Cawd
09 3 lper St ol (390 Bl (gl g lages
el ol 2 elizul (MST) 'asls ol L csp
ol dse cald Gl Sl b glacay)
) SBeSLE dan g 658 (o0 )3 Jloged J 50 )3 anled
Collas ooy (VF) Sgdoe @i o903 50 4 oS
Sogl 9 S 15 e el 5 & wies
@ oaps Wit gl b asbe b
shp (VF) 35,5 )18 Jbged 350 5 59 ol lae
who pyo dn 0 Gdg) Pl Ll i pasds
Sy §) Aol gy el 4,5 5 lazs
biSye | dold pl )5 eoliiol 435 5 adel Cowday
&S Olaie dxas (gg) p dadl 58 5 dds ol
Fro il il Guigl S eailed byl 5l Sy ye
ol ealawl b pplpls a0 i claise does
gy o alold 38> s g oMo S pe I alold

1- Minimum spanning tree

2- Centroid Distances
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Table 3. Combined analysis of variance of tuber yield (ton ha™) of 25 potato genotypes in 10 environments (2 years
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Table 4. Mean Comparison of potato genotypes yield using LSD
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Table 5. Ranking of superior genotypes based on distance from the center in the low cycles
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Figure 1. Biplot of the first two principal coordinate analysis axes by using minimum spanning tree method for the 7
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Extended Abstract

Introduction and Obijective: Given the growing rate of population and its consequences, such
as hungrier people and more demand for food, the Food and Agricultural Organization (FAO)
has introduced potato (Solanum tubersum L.) as a food security plant. Thus, the need for
expanding potato production is globally felt to manage the increase in food demands and food
security (4, 10). The interaction between the genotype and the environment creates complexity
in yield prediction and is a challenge for plant production and breeding programs. This study
was conducted to achieve a stable high-yielding genotype that is adaptive to climatic conditions
of potato-producing regions in Iran.

Material and Methods: A total of 20 potato hybrides along with five commercial varieties
(Savalan, Agria, Caesar, Luta and Satina) were evaluated in a randomized complete block
design with three replicates in the agricultural research stations of five locations (Ardabil,
Hamadan, Isfahan, Karaj, and Razavi Khorasan) in Iran, for two years (2016 and 2017). Each of
the hybrids and control cultivars were planted in two rows with six meters long. The rows with
inter row spacing of 75 cm and plant spacing of 25 cm was taken. The genotype yields were
measured after the harvest. Combined analysis of variances was done and comparison of means
was done by LSD at one percent probability level. The principal coordinate analysis was used to
analyze yield stability.

Results: The results of combined analysis of variance indicated that the effect of genotype,
year, location and year — location, location — genotype, year — genotype and year - location —
genotype interactions were significant at 1% level of probability. Therefore, the analysis of
genotype - environment interaction was performed using multivariate analysis of principal
coordinates. Compared to the grand mean, 10 environments under study were divided into two
groups including three environments with higher performance than the total average and seven
environments with lower performance than the total average. The most stable genotypes based
on the MST (Minimum Spanning Tree) and distance from the center of plots were hybrids 1, 8
and Savalan cultivar in low cycles and hybrid 5 was identified in high cycles.

Conclusions: The hybrids 1 (35.57 ton/ha), 8 (35.05 ton/ha) and Savalan cultivar (33.52 ton/ha)
which could be recommended for environments with the yield lower than the average mean of
all studied environments. Also, hybrid 5 (41.21 ton/ha) was identified for environments with
higher performance than the total average.

Keywords: Genotype - environment interaction, Graphic chart, Stability analysis, PCOA
analysis, Tuber yield
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