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Stability Analysis of Potato Yield Using AMMI and GGE Biplot Under
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Table 1. List of potato genotypes utilized in this study.

OBsl5 pl Sl as 0o Lo e e Lo L Lo L Lo

Genoty  Genotyp  Origin K9 9o Pywe ool PESH (ol oan e

pe name e code El E2 E3 E4 E5 E6 E7 E8

901675 G1 CaesarxLuca 2.50 3.42 1.93 2.65 3.17 3.36 2.92 5.40

902375 G2 LotaxCaesar 3.73 4.92 1.61 1.80 3.43 3.72 2.23 3.51

901375 G3 CaesarxLuca 3.16 4.39 2.21 2.62 3.40 3.69 3.30 5.33

901029 G4 Satinax 3.34 470 0.89 1.08 2.69 2.42 2.12 3.85
Luca

905675 G5 Caesarx 3.38 4.63 2.34 3.87 2.93 3.29 3.80 4.90
Luca

901575 G6 Caesarx 349 486 1.46 2.22 2.92 3.13 3.18 4.21
Luca

901027 G7 Savalan x 3.98 4.83 1.15 1.90 2.55 2.71 2.32 3.89
Luca

90827 G8 Savalan x 4.50 6.31 2.08 2.47 3.12 3.27 1.98 3.96
Luca

90575 G9 Caesarx 431 5.90 1.73 2.61 3.38 4.22 2.52 4.16
Luca

901124 G10 Caesar 225 432 1.93 2.17 3.27 3.98 2.14 3.85
xSavalan

90924 Gl1 Caesar 3.76 5.15 1.40 2.32 3.85 3.97 1.83 3.52
xSavalan

90424 G12 Caesar x 318 3.98 1.05 1.19 2.64 2.82 2.60 3.70
Savalan

90624 G13 Caesar x 185 5.60 1.84 3.14 2.84 2.59 2.53 3.87
Savalan

901627 Gl4 Savalan x 3.13 6.26 1.70 1.88 2.79 2.46 2.90 4,90
Luca

901475 G15 Caesar x 237 6.26 0.92 1.35 2.88 3.38 2.97 3.90
Luca

902127 G16 Savalan x 3.45 4.72 2.37 3.95 2.88 3.00 2.18 3.90
Luca

901327 G17 Savalan x 1.99 3.33 0.57 0.84 2.01 243 2.75 3.89
Luca

90127 G18 Savalan x 3.84 5.26 2.24 3.76 2.96 3.13 2.84 4.12
Luca

90327 G19 Savalan x 1.84 2.86 2.04 2.36 3.30 3.16 2.06 4.24
Luca

90375 G20 Caesar x 258 4.89 1.22 1.54 3.24 3.35 2.70 4.32
Luca

90227 G21 Savalan x 5.79 7.93 2.17 2.72 3.67 3.94 2.71 3.73
Luca

90527 G22 Savalan x 3.02 5.39 2.79 3.93 3.11 3.22 2.60 3.43
Luca
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7009/3 G23 Caesar 3.79 5.99 1.56 2.36 2.82 3.14 2.67 4.06
xAgria

8708/13 G24 Caesar «x 173 248 1.79 2.02 2.40 3.15 2.45 5.04

3 Savalan

8702/7 G25 Caesar x 214 284 1.87 2.99 2.06 3.07 2.30 3.33
Kenebec

8707/29 G26 Caesar 147 3.38 1.48 2.09 2.70 3.07 2.53 3.92
xAgria

8707/55 G27 Caesar 2.66 3.48 1.91 3.30 2.12 2.74 2,51 3.45
xAgria

8707/86 G28 Caesar 2.85 3.56 0.88 1.06 2.83 3.79 2.60 4.06

1 xAgria

8702/80 G29 - 2.06 3.02 1.30 2.15 2.88 3.74 3.11 4.47

04

8707/83 G30 Caesar 2.37 3.18 2.78 3.35 3.05 3.64 2.36 3.76
xAgria

8708/17 G31 Caesar 222 412 4.03 6.50 3.16 3.55 2.49 4.44

7 Savalanx

Satina G32 - 3.70 5.07 1.96 2.75 2.81 3.79 2.55 3.97

8707/26 G33 Caesar 1.31 3.09 1.82 2.33 2.87 3.74 2.49 3.85
xAgria

Agria G34 - 196 2.69 2.57 2.89 2.67 3.05 2.25 3.94

8703/1 G35 AgriaxSaval 2.88 5.21 1.24 1.81 2.98 2.65 2.29 3.33
an

8708/10 G36 Caesar x 175 4.82 1.84 2.79 3.04 3.67 2.28 4.22

6 Savalan

8707/12 G37 Caesar 227 4.87 2.73 4.15 2.63 3.18 2.20 3.98
xAgria

8708/2 G38 Caesar &x@ 193 381 0.99 1.46 3.33 3.11 2.42 3.70
Savalan

8708/21 G39 Caesar x 0.65 5.49 1.64 2.29 2.37 3.05 2.29 3.79

7 Savalan

8707/11 G40 CaesarxAgri  2.68 5.69 2.10 3.20 2.79 3.29 2.04 3.41

2
a

8707/29 G41 Caesar 147 3.38 1.48 2.09 2.47 2.73 2.28 3.77
xAgria

8707/26 G42 Caesar 1.31  3.09 1.82 2.33 3.49 3.38 2.15 4.04
xAgria

KSG64 G43 Caesar x 1.09 148 0.53 0.35 1.85 2.00 1.81 3.01
Savalan

KSG95 G44 Caesar x 041 047 1.65 2.22 2.46 2.74 2.26 4.13
Savalan

KSG23 G45 Caesar x 110 1.31 1.18 1.73 2.65 3.11 2.35 3.68
Savalan

KSG82 G46 Savalan x 125 1.94 151 2.97 3.03 3.59 2.56 3.52
Caesar

KSG49 G47 Caesar x 097 296 1.06 1.43 2.02 2.61 1.96 3.32
Savalan

KSG61 G48 Caesar 0.89 1.71 0.84 1.86 3.03 3.39 2.30 3.27

3 xAgria

S
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KSG81 G49 Caesar x 078 1.07 1.18 2.24 3.20 3.25 1.52 2.74
Savalan

KSG21 G50 Caesar x 152 3.18 0.94 0.51 2.25 2.63 2.06 3.80
Savalan

KSG31 G51 Caesar x 132 176 1.85 3.06 2.24 3.04 2.85 2.50
Savalan

KSG61 G52 Caesar 0.96 1.20 157 1.39 2.01 2.10 1.89 2.97
6 xSavalan

KSG69 G53 Caesar x 094 1.63 1.58 2.72 2.10 2.29 1.72 3.21
Savalan

KSG10 G54 Caesar 1.38 298 0.88 1.85 2.56 2.73 2.20 3.96
6 xSavalan

KSG30 G55 Savalan x 0.77 117 1.01 0.78 2.50 2.56 2.08 3.12
2 Caesar

KSG57 G56 Caesar x 086 1.10 1.69 2.05 2.84 2.63 2.06 3.39
Savalan

KSG48  G57 Caesar 084 142 1.37 0.89 2.65 2.33 1.81 3.47
xSavalan

KSG40 G58 Caesar x 120 1.65 0.85 2.16 2.12 2.46 1.81 3.36
Savalan

KSG11 G59 Caesar 140 2.80 2.00 2.67 2.36 2.34 1.33 4.30
xSavalan

KSG20 G60 Boren x 148 214 1.84 2.66 2.29 2.22 1.46 2.96
0 Savalan
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Table 2. The geographical location of the tested sites in this study.

Lo ol Jb 33 bys b slels)l 2 Jsb
Environment Sites Year 6ot (m) Altitude  _Lél 2> EVEpeeS
Irrigation Latitude Longitude
Regime (N) (BE)

Els, Lo s 2018 Water deficit 1,313 35°55° 50°54"
Karaj &l o5

E2 o L s 2018 Normal 1,313 35°55° 50°54"
Karaj Jbs

E3 pyw Lo s 2019 Water deficit 1,313 35°55° 50°54°
Karaj Sl oS

E4 ¢ ks e S 2019 Normal 1,313 35°55° 50°54°
Karaj Jbs

E5 oy Lo Ardabil 2018 Water deficit 1,350 20'48°° 15' 38°
o) bl oS

E6 nis Lo Ardabil 2018 Normal 1,350 20'48° 15' 38°
Jeeo) Jbey

E7 sxis lasce Ardabil 2019 Water deficit 1,350 20'48° 15' 38°
Jeo) &bl o8

E8 rica L Ardabil 2019 Normal 1,350 20'48° 15' 38°
Jeo) Jby
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Table 3. Winner genotypes for AMMI Model Family.

AMMI oo sl 5 sla ol - Jaas

AMMI Jss o0lgl> AMMI Model Family

RICH 1 2 3 4 5 6 F
Genotype

G21 2 2 3 2 2 2 2
G9 1 1

G11 1 2 2 1 1
G3 4 2 2 1 1

G5 1 1 1
Gl 1
G31 6 2 2 2 2
Mega environment 2 3 4 5 6 7 6

LadBea

53 genotypes never won, so they are not listed.

23 oonid o pd LT ol plis ciois oaip 55,0 ool OY
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Py oBolE Glsie 4y G31 g ools JuSis 1) g0 Jao Ko E4 JE3 .E8 (E6 .E7 . E5 a5 Jl> ;0 g 5015 (5 G21
wlolis 5y (Bols lgie 4 50 0l asine AMMIL Laug a5 oo Ko ¥ L G313 G21 (ol 5 ogdle .ol aisliss

s SIS Gl AMMIE la Jas wlolyy 5 sle B35 =¥ Jgox
Table 4. Winning genotypes based on AMMI family of models for the potato dataset.

AMMI1 Ranks AMMIF Ranks
e Ratio 1 2 3 4 5 1 2 3 4 5
Environment S
pgs e 1.0000 21 8 9 23 14 21 8 14 15 23
E2
S e 1.0000 21 8 9 23 14 21 8 9 7 18
El
PESTRNEN 1.0855 31 5 21 3 9 11 21 42 2 3
E5
E7 1.1366 31 5 3 21 9 5 3 6 29 15
i laisee 1.1170 31 5 3 21 9 9 10 11 21 32
E6
piad oo 1.1233 31 5 3 21 9 1 3 24 14 5
E8
o Laioe 1.7492 31 5 3 1 30 31 22 30 37 34
E3
oolez Lo 1.6851 31 5 3 1 30 31 37 16 22 5
E4
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Stability Analysis of Potato Yield Using AMMI and GGE Biplot Under
Water Deficit

Z. Hajibarat!, A. Saidi*, A. Musapour Gariji®, M.R. Ghafari*, M. Zeinalabidini?

To evaluate the interaction of genotypes in the environment (GEI) and promising clones, 60
potato genotypes were used during the growing seasons of 2018-2019. To identify the best
potato genotypes in response to water deficit, GGE biplot and AMMI models were performed
under two treatments (water deficit and normal conditions) with two commercial cultivars
Agria and Sante. The experiment was performed in eight environments (2 treatments, 2
locations, and 2 years) using a randomized complete block design with three replications.
AMMI and GGE biplot analysis showed that the G21 clone was more different than other
genotypes for selecting the superior genotype. The yield of the tuber of promising clones G21
(90227), G31 (8708.177), G44 (KSG95), G28 (8707/861), and G18 (90127) was higher in all
environments. The best-proposed genotypes for introduction are based on their greater stability
for the target environment or parallel environments. In this study, using AMMI and GGE biplot
analysis, superior genotypes were identified and selected.

Keywords: Potato, Water deficit, Yield stability, Genotype interaction in the environment

1. Graduated Ph.D. Student and Professor, Department of Plant Sciences and Biotechnology, Faculty of Life
Sciences and Biotechnology, Shahid Beheshti University, Associate Professor, Department of Vegetable
Research, Seed and Plant Improvement Institute (SPII), Agricultural Research, Education and Extension
Organization (AREEQ), Assistant Professor and Associate Professor, Department of Systems Biology,
Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural Research, Education and
Extension Organization (AREEO), Karaj, 31359-33151, Iran, respectively.

* Corresponding Author, Email: (abbas.saidi@gmail.com).



