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Assessment of Adaptability and Tuber Yield Stability of New Potato Clones Using
Multivariate Statistical Methods
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Table 1. Characteristics of the studied potato clones and cultivars

osled S5 SH osled S5 SH osled G555 S

No. Genotype Cross No. Genotype Cross No. Genotype Cross
1 KSG302 Caesar? x Savalang' 9 KSG21 Savalan® x Caesard' 17 KSG82 Savalan? x Caesard'
2 KSG57 Savalan® x Caesard' 10 KSG31 Savalan? x Caesard' 18 KSG49 Savalan® x Caesard'
3 KSG48 Savalan? = Caesard' 11 KSG107 Savalan? x Caesard' 19 KSG81 Savalan® x Caesard'
4 KSG40 Savalan? x Caesard’ 12 KSG64 Savalan? x Caesard 20  Agria
5 KSG11 Savalan® x Caesard' 13 KSG616 Agria® x Caesard 21 Marfona
6 KSG200 Savalan? x Borend' 14 KSG69 Savalan? x Caesard' 22  Savalan
7 KSG613 Agria? x Caesard 15 KSG106 Savalan® x Caesard' 23 Khavaran
8 KSG300 Caesar? x Savaland' 16 KSG23 Savalan? x Caesard'

FIF



FIV-FID VP Y OLKen 5 5 5s (ot st o il (0 S 0e 5 Shas (ol 5 6,8 50 b5

ode CatS a by e Sl (gyls poilssl
a2 8 ol (1-2) (5 4, &y
S s i) S sk
8l elaml S

Wodld G bl i g 4 i

ok 5 Shas (65 5 685w o
Sladae jleslial b ) 5 3550 SOS
s 2 3 GGE Biplot AMMI o .50 L
Sleslawl Ll 65 b plnil (ol 6 5
o S Ward iy, 4 glad g 4 o
SAS (i sl S gLyl sl i Sl Ao
bl Julss 5 a2 (6l Excel 5 GenStat

Al oslaal bsyls gl (05 Laosls

o g b
SaS sl Ol esls S e il yls 4 o
> Mot (512 08 x93 ilize 515 OIS
s sme Aoy &S5 ez o2 JS eue
5 L) o Solis sy (Y Jsia) 55
olS (S5 ol 51 5L L5 0 LoD IS
il O X g5 iz 1y Lases I
Cl gme ool ulize 5105 ls gme
Sb ol o Se Caliies GOSG s Pl &8
o) Al Os g s gae i Al Oglate
Calides Sl 595 » (O 5 Jlw) Loss
DL 5 0l L5 pl 31 hy (e S
oy = 5 (Khan, et al., 2011)

el ok 1§ (Hassanpanah, 2011)

10

2l 95

J_;l,-&ls&;ﬂo,lf\‘\umj;i@\,;
4 et e SO IS 4,y LT
5 OV B ghole (L ST 055 slex ol jan
ksé;LdelfdudfjleCJbQG)A()bjlﬁ-
s 03 W40 5 \YaF Jlw 93 55 )1 S aw
Olei—ol 5 A (Ol ¢ Jus ) GC;M
L g3 i O S adsb . las oLyl
S9) 9 rdy ulbdipgal ol 3 S A s
F2oli 2 o Slw YO 5 V0 o s s
Gble ads 6l 5 55 sl aes o S sl i8S
Gl alS” 55 )T o Cdig )l p 90 4ed
23 (Bpan DT a5 el (glo kb & 5o
);O‘J':A.JﬁgT.&AJLAAO"JJ)O‘))Jy
05T S bl adlate o ol (B e
A Bl Eags ol 53 Al e ST
il 3T e O s ol S e OIS
AL alin

LoT 5l 6550 )2l dsb s 45 Sliw
3 Shes ol (e o a5 (515 pilasly
ol Bl sl i 3 s 5 Shas ¢ IS
.x_.p)smlﬁj.sw.bslu\:.?‘(ﬁﬁ@&fjl:ﬁ)
Gl (e o YO 51 S5 8 505 Lo
00 31 i) Sy 9 (e e 00 U YO)
FORNEFCIE Y Sy SCEINVItS SRR
ode b 8 6Ky i (b ST dalis b a s

S (L ST aals b lin 4s) Colw YF 51 iy



VEOY Jlo OF o les ¥4 il "5y 9 Jlg”

J§°J"&"’J§'L“'°£5‘):'%Sj‘wjlij‘)“:’.k“'_* d).\:—
Table 2. Combined analysis of variance for total tuber yield

ST ey Sl Sl

S.0.V. Sk psta d.f. Mean squares
Location (L) o 4 2799.84"
Year (Y) Ju 1 141.28™
LxY Jux o 4 542.66"™
Rep (L x Y) (Oex Jl) LIS 20 49.30
Genotype (G) sy 22 133.65"
LxG ossix o0& 88 112.98™
Y xG osixd 22 55.06™
LxYxG g% Jlex o 88 34.06™
Error slal 440 15.58
C.V. (%) Sk o sy 15.23

)3 & 5 do s gy Jlanl e 53 s ae 5 Tk g
* and **: Significant at the 5% and 1% probability levels, respectively.
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ABSTRACT
Mousapour Gorji, A., Hasanpanah, D., Parvizi, Kh., Jalali, A. H. and Ahmadvand, R. 2023.
Assessment of adaptability and tuber yield stability of new potato clones using multivariate statistical
methods. Seed and Plant, 39, pp.411-435 (in Persian).

To study the adaptability and yield stability of 19 selected potato clones along with four
cultivars, Agria, Marfona, Savalan and Khavaran a field experiment was carried out in
randomized complete block design with three replications in five locations; Karaj,
Ardabil, Hamadan, Esfahan and Mashhad, in 2015 and 2016. GGE Biplot based on
environment scaling showed that Isfahan, Ardabil and Hamadan, respectively, were
closer to the ideal location and KSG23, KSG82, KSG31, KSG64 and KSG300 clones
with mean tuber yield of 30.71, 29.76, 29.38, 27 and 26.68 kg plot (nine square meters),
respectively, were more suitable for being grown in ideal areas. The relative superiority
coefficient of KSG23, KSG302, KSG81 and KSG107 clones were 2.87, 6.98, 7.81 and
12.49, respectively, and they had relatively good tuber yield stability. The relative
superiority coefficient of KSG31, KSG82 and KSG64 clones were 18.07, 15.76 and
13.67, respectively, and almost similar to the Agria control (17.22) and they were superior
to the Agria (control) for tuber yield. AMMI analysis revealed that the genotypes reacted
differently in different environments and the sum of squares of the genotype X
environment interaction was 4.8 times larger than that of the genotypes. KSG81, KSG64,
KSG300 and KSG107 clones, and cv. Agria (control) had reasonable tuber yield stability.
Based on the adaptability and tuber yield stability, KSG302, KSG82 and KSG31 clones
were identified suitable for spring planting in different regions of Iran, KSG23 and
KSG57 for Khorasan, KSG64 and KSG48 for Hamadan and Ardabil, respectively,
KSG8L1 for Isfahan and Ardabil.

Keywords: Potato, tuber no. plant, total tuber yield, marketable yield, storability.
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Introduction

Evaluation of genotype x environment interaction and selection of genotypes adapted to
target environment is very important for plant breeders. Cultivars that have high yield
stability and adaptability to different environments are suitable (Gauch and Zobel, 1988).
The multivariate statistical methods are necessary to understand the different aspects of
genotype x environment interaction (Gauch and Zobel, 1988). To develop potato cultivars
with high adaptability and tuber yield stability for different target environment, it is very
important to increase the tuber yield stability and consider genotype X environment
interaction (Hajibarat, et al., 2023). The aim of this research was to investigate the
adaptability and tuber yield stability of new potato clones in different major potato
production regions in lIran, and to select the superior clones adapted to the target
environments for being released as new commercial potato cultivars.

Materials and Methods

In this research, 19 selected potato clones along with Agria, Marfona, Savalan and
Khavaran commercial cultivars were evaluated in randomized complete block design
with three replications in five regions of Karaj, Ardabil, Hamadan, Mashhad and Isfahan
in Iran in 2015 and 2016. Each plot consisted of two rows with between row spacing of
75 cm and within row spacing of 25 cm, 75 and 25 cm. Tuber yield and yield components
were measured and recorded. The adaptability and tuber yield stability were investigated
using multivariable AMMI, GGE Biplot, and the relative superiority coefficient models.
Potato genotypes were grouped using cluster analysis. Analyses were performed using
SAS and GenStat softwares.

Results and Discussion

Combined analysis of variance showed that the effects genotype and location on total
tuber yield were significant at the 5% level. The effect of year, genotype x location,
genotype x year and interaction on tuber total yield were significant at the 1% probably
level. Significant effect of genotype and environment and their interactions on tuber yield
of potato have been reported by Hajibarat, et al., (2023), Khan, et al., (2011), and
Hassanpanah (2011).

GGE Biplot analysis based on 10 environments (location and year) scaling showed
that the first and second components explained 63.28% of the total variance. Ardabil 1
and 2, Isfahan 1 and 2, Hamadan 1 and Karaj 2 were closer to the ideal region and suitable
for positive tuber yield selection. The results of GGE Biplot analysis for total tuber yield
based on five environments (locations) scaling showed that the first and second
components explained 58.13% of the total variance. Esfahan, Ardabil and Hamadan,
respectively, were closer to the ideal region and suitable for positive tuber yield selection.
Overall, two mega environments were identified for evaluating potato cultivars and
clones. Mashhad 1 and 2 as one mega environment and Karaj 1 and 2, Ardabil 1 and 2,
Isfahan 1 and 2 and Hamadan 1 and 2 were identified as another mega environment,
which itself includes two smaller environments.
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The results of the scatter GGE Biplot based on mean tuber yield and coefficient of
variation showed that the tuber yield and variance of clones KSG82, KSG23, KSG31,
KSG64 and KSG300 were higher than the grand mean with mean tuber yield of 30.71,
29.76, 29.38, 27 and 26.68 kg plot® (9 square meters), respectively. The relative
superiority coefficient of KSG23, KSG302, KSG81 and KSG107 clones were 2.87, 6.98,
7.81 and 12.49, respectively, and had good tuber yield stability. The relative superiority
coefficient of KSG31, KSG82 and KSG64 clones were 18.07, 15.76 and 13.67,
respectively, and almost similar to cv. Agria (17.22).

The results of AMMI analysis showed that 50.7% of the total sum squares are assigned
to environmental effect, 8.5% to genotypic effect, and 40.8% to genotype x environment
interaction. The sum squares of the genotype x environment interaction was 4.8 times larger
than the sum squares of genotype, which indicates the different genotypic responses in
different environments. KSG81, KSG64, KSG300 and KSG107 clones along with cv.
Agria (control) had reasonable tuber yield stability. In this research, genotypes with high
tuber yield in each environment usually had lower tuber yiled stability. KSG302, KSG82,
and KSG31 clones wee identified suitable for spring planting in different potato growing
regions in Iran, KSG23 and KSG57 clones for cultivation in Khorasan, KSG64 and KSG48
clones for cultivation in Hamedan and Ardabil, respectively, and KSG81 clone for
cultivation in Isfahan and Ardabil regions. Hajibarat, et al., (2023) also identified superior
potato clones by using multivariate statistical models.
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