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Table 1. Name/pedigree of lentil lines and cultivars

e sl B Lase o il pl e Slaes 55 Lice o il ol

Lentil genotypes  Origin Name/Pedigree Lentil genotypes  Origin Name/Pedigree
Gl ICARDA  FLIP2012-2L(ILL10977)-ILL7985/ILL6037 G9 ICARDA  FLIP2012-240L(ILL11215)-ILL7711XILL8176
G2 ICARDA  PRECOZ(ILL4605)-ILL 5888/ ILL 5782 G10 ICARDA  FLIP2012-244L(1LL11219)-ILL7711XILL5480
G3 ICARDA  FLIP2011-43L(ILL10947)-ILL 7537 X ILL 590 G11 ICARDA  FLIP2014-103L(ILL11513)-1LL9892 x ILL7978 ICARDA 3 11113945 4.0 73298 C
G4 ICARDA  FLIP2014-021L(ILL11431)-ILL9977 x ILL 1005 G12 ICARDA  1LL8006
G5 ICARDA  FLIP2014-032L(ILL11442)-1LL5883 x ILL6458 G13 ICARDA  FLIP2010-95L(1LL10825)-ILL 7620 X 91517
G6 ICARDA  FLIP2014-031L(ILL11441)-ILL5883 x ILL6458 Gl4 ICARDA  FLIP 86-16L(ILL6002)-ILL 4349 x ILL 4605
G7 ICARDA  FLIP2014-029L(ILL11439)-ILL6037 x ILL7012 G15 IRAN Gachsaran (Check 1)
G8 ICARDA  FLIP2012-77L(1LL11052)-1LL6129XILL7980 G16 IRAN Sepehr (Check 2)
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ICARDA: International Center for Agricultural Research in Dry Areas
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Table 2. General characteristics of experiment stations

@Bl e gUe dsb Lo o 51 gLl Sy S 25 Sl &Sl sl &S ag el S IS
Location O Latitude Longitude  Height above sea level (m) Long term average annual rainfall (mm) Soil texture Soil pH  Organic carbon (%)
Gachsaran oS 30°15'N 50°45'E 710 450 Silty Clay Loam 7.3 1% >
Moghan ok 39°3'N 47°61'E 10 312 Loam Clay 6.7 1% >
Khoramabad  sL7.~ 33°30'N 48°25'E 1147 445 loam 7.1 1% >
Ilam el 33°36'N 46°36'E 975 350 Clay loam 7 1% >
Y7A
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Table 3. Monthly rainfall and average temperature ((2018-2019 cropping year)

O Loses) O lnS (F Las) LT (0 Jass) Olas (Vdae) 3}
Gachsaran (E1) Khoram Abad (E3) Moghan (E5) llam (E7)
Aot L oot L b L St L
Rainfall (mm)  Temperature (°c) Rainfall (mm) Temperature (°c)  Rainfall (mm)  Temperature (°c)  Rainfall (mm) Temperature (°c)
Sep & 47.2 26.1 9 22.2 1.3 19.1 355 23.7
Oct oLt 135.6 18.6 139 13.8 26.7 12.5 187 14.2
Nov 5T 150 13.9 151 8.6 27.9 8.1 159 9.2
Dec &3 67 11.7 127 6.1 5.7 5.3 108 6.4
Jan ol 161 11.7 115 6.5 32.9 6.5 157 7.8
Fev Al 28 11.7 97 74 19.1 8.9 62.4 12.2
Mar R8s 160 18.2 309 12.3 47.1 115 178.4 12.6
Apr gyl 15 22.8 6.1 17.8 21.1 18.8 12.8 18.8
Sum & yores 763.8 953.1 181.7 900.1

(\YAA-48 ol dl) alale sles u_iu D) uf.u)b. Sldde —F Jgus
Table 4. Monthly rainfall and average temperature ((2019-2020 cropping year)
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Gachsaran (E2) Khoram Abad (E4) Moghan (E6) Ilam (E8)
oot Les ool L sl Les ook L
Rainfall (mm)  Temperature (°c)  Rainfall (mm)  Temperature (°c)  Rainfall (mm)  Temperature (°c)  Rainfall (mm)  Temperature (°c)
Sep e 0 27.8 12.4 229 10.5 19.1 15 24.8
Oct R 64.5 19.1 54 13 34 12.1 44.6 14.2
Nov 3T 111 13.6 112 7.7 274 7 134.4 9.4
Dec ©3 59.4 11 69 6.4 15.5 6.1 374 7.1
Jan e 41 11.2 36 5.6 18.6 6.3 44.3 6.4
Fev Al 354 15.7 189 11.4 195 10.2 283.1 11.8
Mar RESYY 97.2 17.6 39.6 13 22.3 11.1 335 14
Apr s 27 24.1 12 18.8 43 17.1 11.3 20.2
& sozme 435.5 524 160.2 603.6
Y74


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.5.8
http://agrobreedjournal.ir/article-1-1235-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-11-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.5.8 ]

\FN Ot.w;.ULY ")L“‘:“CJLG’J}C-’“:’.“L\?"'O‘_;!‘@‘)J'C}L;“if';“sn

oS GilasT gl ) GladlSa s s dzisls
2035 (F ¥ Jglis) oo Olae 4 by o Sl
adl g s s Sas o 2aS s ool T Jlo 5o
23 i ol e SVL 5 S L Lal Il iy 204
—AA Il 3 3L 5 a3 b abTp 5 oS!
S i 5 sl 4y Jlw ol s s 5 Shee (\YFAY
o=l s 5 S FUoLLAFAA-AS L i 2SS
T 53 ol OT 51 36 T 4 Ly o £ 5550
Ol 3 pomen ol las s lay Gom 52 9 U2
dlu 53 5oL e 53 (w3 VO sl g L
VY LS sl Jlw o s, Shes ldie o sly)
Ll S oLl ke o i Loy
58 eslital AL 09037 Sl dladase 1SS a3
35 L il yly (2 0S5 odins 0L 0T ol
5ol slassls o, 8 L s Ly (2=117)
STy 5 )T Lo Ciin il Cx
e g ladase pl js wde oS g5 Oglite
O3l am ol Lames 5 i 5 1S 5 005
3Ll ol el (F ) s gled Ly
> Shes @Mk 25 L 5 e 55 ol
e sbaadss gluls jshha, .l 6,5,
o Sl 05T Sl elame 5 G 55 S 4 5
AU sl add go 5lgr 45 515 Ol gl A oslinul
BLUP | Jeol [aSen s e 5 55 g 35 6
o=l os s gae (s adl 9o 9o e g5 bl czals
S 1 S y3 Ve 4 G5 6 e 53 adl g 9
38 a5 1) e 5 (55
Glacs 55 als 5, Slas i a5, O[S 5o
b8 ola g5 g o b dass 51 S a3 e
g eslw 4l J.i..: ol el ol ols e
) Calises glaless j3 a5 3 Shes Cunds
5, s Sglite 5ST1g 514 sed S5 e o ol
350 53 Ols e Iy Ladaoe 3 s Glacs 65
Fo¥ slabow 30 g8 odalind i)

VY.

5 (WAASB) (5,luml 55 550 \WAASBYi

4 edld onls 059 Wy ‘(‘ﬁ 55 sl = (V) 5 Shes
el 4 ol b eals s 09 Ws casils >J_<L>.c
B max <pll 3 55 5 Shoe SiLa GYi WAASB
WAASBMIN ol o 5, Shes 500 o it
Ols 33 0dd dewles WAASB Hld_is oy S

o g b

cs 35 bty e a4 0 35T bl
A S oSl Lo 5 5 ESs
ol 3l des 3 YO 51 i o) IS Sledbl bl
e § b 5 S 9SS b 5 (5
25 oS a5 LS e $5 A1 ASST - 03 53 o
odeas ol 0 3537 o il s 5l Ao s &S
i) (RS Rp i VI- R ] -y S U W] W
Lo jla bdee okiladl 135 o0 4 5 okiladly
e 2L SLalsls a5 L aS 550 by e
5ol (S gl Sy b5l taleiT slalases
@b Sl a5 bB Jelse sl s S0 25T,
0L 55 0WlE sl g, 01 Kiasy plo Slidos
be Sl g by edas idw aS ol osls
(Brankovic-Radojcic et al., 2018; >3% o 4> 5
laad 5o sl ¥ S 5 Tekalign et al., 2017)
o o303 el L 5 o g5 ASen 5 53 s
S 4o 0 ) Lo 5 g5 2S5y
oy A 31 s (G 4 g0 5l 45T ol 0l

R R R T
23 e slac 5551 S5 a5 Shee (b
5 0 2 See JS oKl o Lo SIS
Lo a5 Slae (Silo oman 5 balass an 3
Jeda Sledbl ulal ol ol €151 J g >
3 Sles Jlis o 5 (gdas, en O SIS 50
@35 ule Calies alaces jo e b 55


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.5.8
http://agrobreedjournal.ir/article-1-1235-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-11-18 ]

[ DOR: 20.1001.1.15625540.1401.24.2.5.8 ]

"VEOAAC AP OS5 gl i 5 55 SESKen s b5,

ileiT lalass 53 uds 6&%}35(}&)3 (an}l_.f) 613 3 Shes —0 J o>

Table 5. Seed yield (kg.hat) of lentil genotype in experimental environments

OylS LT = Ol e!
Gachsaran ~ Koram Abad  Moghan llam
e Sl 55 S5 oK ok B30t
Lentil genotype El E2 E3 E4 E5 E6 E7 E8  Mean of genotype  Precipitation productivity (kg.m-3)
Gl 1660 1538 1378 1550 769 290 875 1717 1222 2.49
G2 1840 1394 775 1486 774 337 1166 1983 1219 2.52
G3 1411 1587 1117 1310 693 320 682 1900 1127 2.36
G4 1458 1338 826 1830 676 542 780 1483 1117 2.47
G5 1675 1293 1356 2130 617 290 1241 1233 1229 241
G6 1284 958 1030 1767 750 377 1445 2167 1222 2.50
G7 1486 1031 1183 1804 760 456 893 1758 1172 2.49
G8 945 768 1037 1441 775 510 1016 1442 992 2.22
G9 1560 1497 1261 1962 847 451 842 2108 1316 2.80
G10 1802 1244 1153 1937 726 496 994 1775 1266 2.65
Gl1 1882 1710 1059 2095 796 448 755 1500 1281 2.75
G12 1450 1334 1085 1669 743 372 1140 1525 1165 243
G13 1517 1444 974 1334 770 559 1013 1875 1186 2.60
Gl4 1625 1465 837 1475 760 369 1143 1983 1207 2.53
G15 1147 1320 761 1292 685 360 803 2025 1049 2.26
G16 1437 1486 1005 1263 695 504 1290 2100 1223 2.58
Lo 511 133 1052 1646 740 418 1005 1786

Mean of environment

Ilam first and second year

r):) J}l Jl (){.;‘ E8 )E7 ‘r}:} J}‘ Jle Olase E6 3 E5 Le}}} J}‘ Jl JLTrP E4)E3 Ar):) J}l J [)\)ngv_? E2 }El
E1, E2: Gachsaran first and second year, E3, E4: Khoram Abad first and second year, E5, E6: Moghan first and second year, E7, E8:
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Fig. 1. Components of the diversity of lentil genotypes in

multi-environment yield trial
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Evaluation of genotype x environment interaction using WAASB and WAASBY
indices in multi-environment yield trials of rainfed lentil (Lens culinaris L.)
genotypes

Namdari, A. !, P. Pezeshkpoor 2, A. Mehraban 3, A. Mirzaie * and B. Vaezi °

ABSTRACT

Namdari, A., P. Pezeshkpoor, A. Mehraban, A. Mirzaie and B. Vaezi. 2022. Evaluation of genotype x environment
interaction using WAASB and WAASBY indices in multi-environment yield trials of rainfed lentil (Lens culinaris L.)
genotypes. Iranian Journal of Crop Sciences. 24(2): 165-180. (In Persian).

Combinining features of the best linear unbiased predictions (BLUP) and additive main effects and
multiplicative interaction (AMMI) through “Weighted average of absolutescores of best linear unbiased
predictions” (WAASB) index in multi-environment experiments may lead to more percise evaluation of
genotypes and assessment of genotype x environment interaction. In the present study, the seed yield stability of
14 advanced lentil lines was evaluated in a multi-environment trials in four locations including; Gachsaran,
Khorramabad, Moghan and Ilam, Iran in 2018-2019 and 2019-2020 cropping seasons. The experimental design
was s randomized complete block design with three replications. Statistical analyzes were performed using
multi-environment trials analysis. Considering the significant GXE interaction based on the results of the relative
likelihood test (LRT), it was possible to perform BLUP analysis on the data. The highest predicted seed yield by
BLUP method belonged to genotype no. 9 followed by genotypes no. 11, 10, 5, which had higher than average
predicted seed yield. To enable simultaneous selection based on both seed yield and yield stability, by combining
seed yield (Y) and WAASB, a new index “WAASBY” was created. Considering 50% contribution of each of the
two components of seed yield and yield stability, eight genotypes showed above average WAASBY. Genoype
no. 9 had considerably higher WAASBY when compared with other genotypes and was identified as the best
genotype followed by genotypes no. 10, 1, 2, 12, 14, 7 and 13 were ranked respectively. Both control cultivars
(genotypes 15 and 16) had lower than average WAASBY. In conclusion, considering WAASBY index,
genotypes 9, 10, 1 were identified as genotypes with highe seed yield and yield stability, and can be considered

for being released as new lentil cultivars.

Key words: AMMI, BLUP, Rainfed lentil, Seed yield and Yield stability
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