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Table 1. The experimental sites and geographical characteristics of testing environments
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Table 2. Genotype code, parents and mean tuber yield of 15 potato genotypes in six environments
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Table 3. Equations of nonparametric stability procedures
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Table 4. Combined analysis of variance of tuber yield (ton per ha) of 15 potato genotypes in six environments
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Table 5. Non-parametric stability parameters for yield and tests of non-parametric stability preceduers (Zi® and Zi®) for 15 potato genotypes in six environments
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Table 7. Spearman rank correlation coefficients among yield and stability statistics

2l syl slaoylol g 3,Sloe (1Slo o (5145 (Stumsod colpd =Y Jgi>

MY

R

Si®

si@

Si®

S

Si®

Si®

NPi®

NPi®@

NPi®

NP(®

Ysi TOP MID LOW or
Vsi A"
R LV s
SO < -Ixy Y
S@ of-A /¥ WY s
S® - AT -y -V AT -Ivy
si@ [-A <Y Y s v -Ivy
S© ¥ oy AT as™ Iy s
S® -5y --/d - I5Y N N I N S
NP;® WAL SN o5 oy -I¥0 I /¥ 0y -lor”
NPi® - A" - IVAT" - A" ¥ -IyY as™" oIvY <IYA IR <IYA
NP;® - IA -y - JA ALY A A" A <IvE AT .Ivs Ay
NP -/ A - I i -y s -y -IvY I A s AV
TOP Ay I a0 /ey SN - IA -/ -/ -/ /¥ - IAF - -/
MID -/ -.fo¥ -5 -l -/ Y - -l.5 R .10 ooy oe¥ i -y
LOW Ay <Ay v I JeA - JeA s . oy - - - A A I
or [-A -IvY Y% a5 Ve 1YY Y2 -8 N -I¥ -I¥Y 1A -I¥ -0 - o1-A
Omy -jaa™ A SN ¥ A - I /-4 A Ay R T ST s <Jay** .5 LYY ALY

2oy ) 930y 0 Jlis! ol j3 ) bme i i 4 FF g ¥

AQ

Kooy (=12 197 577 M <o) o1 vy o Awdy


http://dx.doi.org/10.29252/jcb.10.28.50
http://jcb.sanru.ac.ir/article-1-830-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-25 |

[ DOI: 10.29252/jch.10.28.50 |

OA

03,5 it (5l () Ko g sl sy
SNP® SO S SO SO (o Lo Jols (GII) pyd
o b SuK b e (Sied ylize (ol \XdgsOr
pow 09,5 il L 2 Sles b d)'bu‘:’“’ PR CHINY
S0 SO )l oo ylel 39 MID 6l Lol (GII)
sl (G IV) il 05 5 NP o NPI® NP
b tie daly 9 500 b (aite abaly baojlol ol B )S
L) pogie (shl> layzall ol coplply Aizsly 2,Sles
51 osel Cawds ol N JS5) sizen ol 51 (Se3se)
Iy Ysi g TOP slaojlol 5o cpdiore ple slo yimgl
5 (V1) ol syl (slao)lol 5 (Seslins pogie gl
sl ot b |y () s 5 () oo 5
(BAVFTIOXYIV) 8l o (Se5slse)
Sge Syl &S Jol ol adie g3 el
Jol 09,5 25,50 518 (Lol 09)5 aw > Wilgs oo adlllan
syl Jold pgd 095 G5 5 G (slaciyy Jolis
Jols o 09,5 5 G11 5 G10 G3 G9 G8 G7 G4
53y G15 4 G13 G12 G6. Gld G2 (slacusy

o ST 0ad 3 Slas (g5l L)

35las el bl 1 ol sWailze 4 325

S 7ol 4U 5yl glao ol g oad
285 plel el lul lajles o 5> 45,
sop MBIV Jol ol ailhe 5 ol gl ol
sl 8 s |y ol lageite by J (52
5 3Sles Sk o iy, PC2 e ,» PCL
O gl () JS8) e gl ] lul el
i sl 550 4 1y (sl slaably 45 s
wgly e Ol ) ol G (o) (Staren WS (o
L arjile gl g Cute (Stunen Sl b
Opt e (Shaad b Gignd o (Sinsad oMt
csla el @Ml cpl ol sl g)lly slapial)ly
S 09)5 oz > Wilgi oo adllas 3)50 (g)lul
R (MY) s Sles 4:5ke Jolis (GI) ol 09,5 gas
9 JOLJ)‘ (Gmy 9 LOW cTOP cYSi cR) )95.&0 d)]JJL

I N O S
0.4 Dynamic stability Si(2) 9" Si(4) Static stability
- ———
Si
Gll
0.3
— Gl
S
B Ysi
3] 0.2 R
:\"’ omy
@) MY
o TOP
0.1 Si(6)
Low NPi(2)
74)
0.0 -
MID NPi(3),
-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3

PC1 (51.4%)

G953 10 (5l bb ()l slaoylel g 5 Sloe Sila ol 2 o> (ol ailfe lio > Jgl (ol 4ilze sk -V U8
Lo b )3 (e jenw
Figure 1. Biplot (PC1 vs. PC2) of non-parametric stability procedures based on the rank correlation matrix with yield
in 15 potato genotypes in six environments


http://dx.doi.org/10.29252/jcb.10.28.50
http://jcb.sanru.ac.ir/article-1-830-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-25 |

[ DOI: 10.29252/jch.10.28.50 |

o

3 G14

0 G13
» G12 6

G15
.

PC2 (35.3%)
L ]

WAY linsj VA o)l /s Sl /,e)y; ool oMol ackiingsy

[CN G9
- G10 -
L J
G3
-
G8
G4 .
- G7
-
G1
- G5
L ]
0.0 25 5.0

PC1 (51.4%)

9 35bee ke (bl b (b )3 (e 5935 V0 (sl pod ol adlie Jlie 53 Jol (ol adle Mgl -V S5
el gl (sl Lol
Figure 2. Biplot of PC1 vs. PC2 for 15 potato genot)épes in six environments based on mean yield and non-parametric

stal

Sleeis) 0,5 o il cuigy Olsie 4 NP
ol g 03g b oSles gl 58 G154 GlZ_
0193&4{ NPi(4) 9 NPi(3) ‘NPi(z) ‘Si(e) ‘Si(‘?) dl_mo)lnl
Sl A Cgmome Hlb des b lul slacss;
oS cae ) el Sy porie oSOl
ol u_]aou Ja;l)w 5 )lJ.:{lg: 9 M .))SJA.C L dl.tzawy)
SLawis) (ol porde cnl b 3o may
Gl lpd dee & Gl Jowsly s oad in S
Ml (Seidsm) Ll pore o oS Jls > aidl
31 lloxe gle )3 (gped BByt 5 Ses S0k Guis;
ooyl ol adlas gl ol ggeme 3 ()
L (Y8) 93lts 5 (V) oo 5 slad 5 (V1) olo csymalibl
Shpe N Hlul g Vb 3Sles b sl
ke L LOW 4 TOP R Vs ()lul slojbas
g aush bl glul Sl porae 9 (MY) 5Sles
Lol sbowss pijs caa gy cnl 5l oslatl
Ohen 9 Liglo ((VF) 5,05 9 LI slaingls 5l ol
g 8358 o(WV) o)ldgl 5 LB (1Y) I 5 (Bg
o305 » YSi 5 TOP (elooylel (55,5 5 55 (8) oS
ol d)}ﬂ‘)lf.b slooylel 5 (sl porio (sl slao,lo]
slaojlel 0yej 53 (¥0) 93lL5 5 (YY) ol g sbai 5 (V1)
5 aloals 518 a0l 3)90 1y ((Seiglan) Ll porde sl
Sealid porde sl slapelly ool p igs ol
S )3 o5 FOIBY 0sé 3,8kas b G5 (slacaiss] «cs il
g dog biad olels YU oSlee b ol clacwsss
ol 3 e lnl »oggie e lalid e
Sl 9 Y 3Skes (s &5 Gejium oy

> 042 .\5.)94 u]a&u Ja_t‘),w t‘yl L U}UG.O

ility procedures

TP RENTIP ST IYR JORLPRES
0l 3 ,Shos

sojlol o bulgy I jiee Sy jslatedy piren
s Ward (o) (olel M 4328 (el ylul
bl ool (Y JSS) e85 el (gl alols
ol Jol jodS a8 )13 (ol M8 95 )3 b yialyl
Gmy 9 LOW cTOP ‘Ysi cR ‘(MY) .))S.Lo.ﬁ Oﬁi}lﬁn
Sl yiahly & 39 S 5w Jols pod yudS aids
(Sub J9‘ )lw%).s) ).) Oy 9 Np|(1) cSi(s) cSi(4) cSi(Z) ‘Si(l)
» NP 5 NP® NP@ SO SO ozl d)
(Sub TH) pgus ywdS y25 3 MID yial)ly 5 pgs IS 5
85 sl
oW g i SBowg) WS 40
S7lLL 6yInb sbelol g 0as 3,Slas (SSle

@ Loy S sl Job @l el
93 5 Wil oo sy o wolldl dlols o Ward i,
09,5 15 9> Jold Jol 09,5 (¥ JS5) 25,5 slo (Lol 095
9 GL (VL 2 Slas b slacsys ol 095 2 2 &8
YSi boslel bl g lcwiel; opl Wlas S )8 Gb
ul?&ﬁ Gmy 9Gr £Si(5) ‘Si(4) ‘Si(z) cSi(l) sLOW sR :TOP
po> 09)5 35 H8)S H8 lolid 3y90 slul slacuiy)
55 G7 Cuigis 59 G9 5 G8 G7 B3 (slocisj Jobis
CEP) Omegw e g 0 Vb o Sles (0o ()
JYRRLY (X W) o LOW 9 Ysi LngD)La‘ L)"’L“" » )1JJL
92 Jold j po3 09)5 S 455 | dlols gls (ol
boglacsss Jol 09505 2 Spbar 39 095 )
09,5 2 S cnl om > i8S > G145 G11
2 bowigl ul plysa G4 9 G2 slacsss sl
Soigs Jold pgd 09,5 5 39 MID 5 NP bl
05,535 o) eeadgl o ) g G15 o G13 G12
NPi(S) 5NPi(2) sSi(6) 5Si(3) LngO)Lo] u«:L&] )J Glg wy)


http://dx.doi.org/10.29252/jcb.10.28.50
http://jcb.sanru.ac.ir/article-1-830-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-25 |

[ DOI: 10.29252/jch.10.28.50 ]

ejaw ewigy oad 3 Slas (o )lul (b))

8.20-
Y 547
C
I
]
K2
[a) Cluster Il
2.73-
Sub |
Cluster 1 Sub Il Sublil
0.00 ——
4 @ Q& Q DD &N B P & ©
§ @8 P OGO P8 °§\@\@§%§§ N

b i )3 (fuejumw Guigi) VO sas J)Slg.c U.S:L.o 9 d)“‘)bl’ d)l.bb L;Lma)Lol )M»Mf 400 =Y me:
Figure 3. Cluster analysis of non-parametric stability procedures and mean yield of 15 potato genotypes in six
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Abstract

“In order to study tuber yield stability of 15 potato genotypes, this research was carried out
using randomized complete block design with three replications in three different research
stations in Iran during two growing seasons. The combined analysis of variance indicated that
the main effects of genotﬁpe (G), environment (E) and their interactions genotype and
environmen (GxE) were highly significant ép < 0.01). The principal component analysis (PCA)
based on rank correlation matrix indicated that the first two PCAs explained 86.7% of the
variance of original variables. Based on bi-plot analysis, the stability parameters were classified
into four groups. Clustering of the genotypes according to the mean yield and nonparametric
stability statistics showed that there were two main clusters. Overall, according to mean rank of
nonparametric stability parameters, G1, G15, G5, G6, G12 and G13 had the lowest variations
and were recognized as the most stable genotypes. Genotypes G9, G11, G14, G3 and G7 had the
highest values of mean rank of parameters and therefore, would be considered to be the most
unstable. According to the present study, the stability measures Ys;, R, TOP and LOW were
associated with mean ?/leld (MY) and the dynamic concept of stability. Therefore, these
procedures were suitable for selecting stable and high yielding genotypes. Based on these
parameters, genotypes G5 (45.57 t/ha) and G1 (39.99 t/hag/ were 1dentified as high yield stable
genotypes.
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