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Grain yield stability analysis of lentil genotypes by AMMI method indices
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ABSTRACT

In this study, 12 promising lentil genotypes along with Kimia and Gachsaran cultivars were cultivated
during three croptping years (2010-20115) in Gachsaran, Gonbad, Khorramabad and Moghan regions.
AMMI analysis of variance showed that the effects of environment, genotype and their interaction and the
first six main components were significant. Genotype 4 (1196 kg / ha) had the highest grain yield. 8, 11,
14, 10 and 6 genotypes based on ASV index, 9, 14, 11, 10 and 12 genotypes based on SIPC index, 9, 12,
14,10 and 4 genotypes based on EV index, selected genotypes 14, 11, 9, 8 and 6 based on ZA index and
11, 14, 8, 6 and 1 genotypes based on WAAS index were selected as the most stable genotypes. The best
genotypes in terms of yield and stability were 4, 8, 6, 10 and 7dgenotypes based on ssIASV, 9, 4, 6 and 8
genotypes based on ssiSIPC index, 4, 9 and 12 genotypes based on ssIEV index, 6, 8, 9 and 4 genotyé)es

ased on ssiZA index and 4, 6 and 8 ?enotypes ased on ssiWAAS index. Based on AMMIL1 biplot, 6, 4
and 8 genotypes with mean grain yield higher than total yield average and lowest values of IPCA1 were
identified as stable genotypes with high general compatibility. In AMMI2 biplot, 4, 8, 9 and 12 genotypes
high general stability and higher grain yield than the total average. The most stable genotypes in the
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superiori;?/ index were 4 and 6 genoglpes. In general, based on different indices, 4, 6 and 8 genotypes had

high yield in many environments an
introduction of new cultivars.

in the most methods, had good stability and could be candidates for

Keywords: Adaptability, biplot, lentil, Priority index, Yield stability.
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Table 1. Name and origin of studied lentil genotypes

Origin

NO. Name
1  FLIP 2005-4L
2 FLIP 2007-6L
3 FLIP 2006-3L
4 FLIP 2007-103L
5 Bilsen-365
6 FLIP 2005-32L
7 FLIP 2005-53L
8 FLIP 2005-3L
9 FLIP 2006-7L
10  FLIP 2007-12L
11 FLIP 2007-30L
12 FLIP 2007-34L
13 KIMIA
14 GACHSARAN

ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
ICARDA
IRAN
IRAN
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Table 2. Geographic characteristics of experimental area

. Above mean sea
Location

Longitude Latitude

Average rainfall

level (m) (mm)
Gachsaran 710 50°,50' E 30°17'N 450
Gonbad 45 55°12'E 37°,16'N 550
Moghan 100 39°39'E 47°88'N 312
Khoramabad 1147 48°18'E 33°29'N 445

WWAY B YA GlaJlo jo ely; Jad Jsb jo Lialesl sl sble 4Vl (Sai)l oyl -Y Jgo
Table 3. Annual rainfall of experimental areas during the cropping seasons (2013-2016)

Cropping Season

Location 2010-2011 2011-2012 2012-2013
Gachsaran 417.1 (E1) 420.6 (E5) 503.7 (E9)
Khoramabad 364.2 (E2) 294.1 (E6) 363.6 (E10)
Gonbad 279.7 (E3) 476.1 (E7) 534.8 (E11)
Moghan 229.7 (E4) 356.1 (E8) 247.9 (E12)
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Table 4. Stability analysis indices
Code Index Furmula References

AMMI stability value SSIPC1 5 >
ASV =\/ —(IPCD*1+ (IPC2 Purchase et al., 2000

(ASV) [SSIPCZ( )71+ ( )

Sum of IPCs scores (SIPC)

Eigenvalue (EV) stability
parameter of AMMI

Absolute value of the
relative contribution of
IPCs to the interaction (Za)

Weighted average of
absolute scores (WASS)

Simultaneous selection
index (ssi)

WAASB, =

N
SIPC =) 1%,

Sneller et al., 1997
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EV:iyii/n

n=1
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Za; = Z|0n7/in|
n=l

S

n=1

Zobel et al., 1988

Zali et al., 2012
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N Olivoto et al., 2019a
2 ER,
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Farshadfar, 2008
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Table 5. AMMI combined analysis of variance for seed yield of lentil genotypes

S.0.V. df MS Percent
ENV 11 11943970** 87
REP(ENV) 24 241105
"GEN " 13 264388** 2.3
ENVxGEN 143 113063** 10.7
PC1 23 252952** 36
PC2 21 176364** 22.9
PC3 19 118632** 13.9
PC4 17 113040** 11.9
PC5 15 92410** 8.6
PC6 13 55313* 44
Residuals 35 365624 23
Error 312 29240 -
CV (%) - 16.51

#* NS

ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 6. Stability indices, rank of genotypes and Simultaneous selection index (ssi)
Yield
Code (kg ha?) ASV  SIPC EV ZA rY TrASV rSIPC rEV rZA ssiASV  ssiSIPC  ssiEV ssiZA WAAS  rWAAS  ssiWAAS

Gl 994 10.7 389 00848 0177 10 6 9 2 7 16 19 22 17 5.53 5 15
G2 1011 225 443 00778 028 9 12 11 1 12 21 20 20 21 9.53 12 21
G3 964 125 556 0136 0264 12 8 14 14 1 20 26 26 23 8.34 10 22
G4 1196 114 368 00559 0199 1 7 6 5 8 8 7 6 9 6.52 8 9
G5 875 383 549 0128 0374 14 14 13 13 14 28 27 27 28 13.3 14 28
G6 1152 10.6 378 0076 0171 2 5 8 10 5 7 10 12 7 5.26 4 6
G7 1132 222 462 00693 0283 3 11 12 9 13 14 15 12 16 9.65 13 16
G8 1084 6.66 37 0069 0167 4 1 7 8 4 5 11 12 8 5.19 3 7
G9 1047 16,5 243 0026 016 6 9 1 1 3 15 7 7 9 5.66 7 13
G10 1019 10 336 00536 0174 8 4 4 4 6 12 12 12 14 5.64 6 14
G11 947 745 327 00616 0154 13 2 3 7 2 15 16 20 15 4.85 1 14
G12 1046 16.6 338 00505 0203 7 10 5 2 9 17 12 9 16 6.9 9 16
G13 1048 271 396 00601 026 5 13 10 6 10 18 15 11 15 9.17 11 16
G14 982 928 293 00515 0152 11 3 2 3 1 14 13 14 12 493 2 13
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ASV: AMMI stability value, SIPC: Sum of IPCs scores, EV: Eigenvalue stability parameter of AMMI, Za: Absolute value of the
relative contribution of IPCs to the interaction;WASS: Weighted average of absolute scores, ssi: Simultaneous selection index.
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Table 7. Four selected genotypes in each environments based on AMMI method

Environment Yield (kg ha?) score First rank Second rank Third rank Forth rank
E1l 1377 -14.295 G4 G7 G6 G13
E2 1560 11.640 G13 G10 G9 G6
E3 1298 10.952 G2 G9 G12 G13
E4 378 6.116 G12 G2 G6 G3
E5 1694 1.340 G7 G6 G13 G4
E6 682 3.010 G6 G3 G8 G7
E7 1337 2.781 G2 G5 G12 G4
E8 274 4.200 G4 G7 G6 G12
E9 1391 -5.325 G7 G4 G13 G14
E10 845 -1.463 G7 G3 G6 Gl
E11 954 -25.134 G5 G8 G4 G7
E12 336 6.1764 G6 G7 G12 G4
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Figure 1. AMMI1 biplot to identity the superior lentil genotypes based on mean seed yield and PC1.
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Figure 2. AMMIZ2 biplot to identity the superior lentil genotypes based on the first two PCs. The name of
genotypes and environments are based on the table 1 and 3, respectively.
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Table 8. Identification the superior lentil genotypes by supriority index in all, favourable and

unfavourable environments.

GEN Y Pi_a R_a Pi_f R f Pi_u R_u
Gl 994 86382 10 134375 12 38388 6
G2 1011 95297 11 102149 9 88445 12
G3 964 112256 13 206517 13 17994 4
G4 1196 15569 1 16004 1 15134 3
G5 875 162612 14 279697 14 45527 8
G6 1152 24804 2 39592 2 10017 2
G7 1132 37276 3 65724 4 8828 1
G8 1084 48285 4 68090 5 28479 5
G9 1047 63149 5 69995 6 56304 10
G10 1019 74967 7 104433 11 45502 7
G11 947 104767 12 104139 10 105396 14
G12 1046 69825 6 85037 8 54613 9
G13 1048 76141 8 62507 3 89774 13
Gl4 982 82793 9 84555 7 81032 11
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