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Table 1. Name and origin of lentil studied genotypes
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Table 2. Geographic characteristics of trials area
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Figure 2. Predicted seed yield (best linear unbiased prediction, BLUP) for 14 lentil genotypes. Blue and red circles
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represent the 95% confidence interval of prediction considering a two-tailed t test.
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years in 4 locations). a, Nominal seed yield vs the first environmental interaction principal component axis (IPCA1); b, Biplot of the

seed yield vs weighted average of absolute scores for the best linear unbiased predictions of the
(WAASB); a hypothetical highly productive and broadly adapted genotype is depicted by a bla

%Sngtypevs-envi_ronment interaction
ck circle and horizontal and vertical

black arrows indicate the direction of the increase in yielding and stability, respectively.



\FY

S 4 hged 93 (pl dmlie b lyie o Shes (0L
8l s iy ol Sl 518 b))

9 » el I (Bp el 29 b 4 g L
slooylal 4y ey cpl Gl b ik (Jgl IPCA
2l plisl gl sl (Son Jgl ol adlge 93 0 (e
2 e WAASB asls gycpl 5l auil adls
(ySings i 6l 23l Ao M5 e BLUP s silo
wogl oS Gl | (ASV) AMML ()lul (45))
1Ll FN VAT mlodyy S a ois b slacsss
8l ol Lo )3 i GliSeny 5> Badlie (] woew
o3l 25 L 15 23,5 plbsl blisl b wl ol ppuds
53,5 sdalie canss Lol cbadlye 13 s e |, GEI
Gis LMl ol > GEl oamy i85y cusl (Son
WAASBXGY &M sl sadlse oz 55 (V) adb ot
lolid (sl (F JS3) WAASBY Jlages b (V" JSui)
g Slgi e 035 o)l by Jgamen oy
il

WA lioj Y7 0ylasds /235193 Sl [ £ly5 lalS oMol dolicing sy

Sl (ALl (Bd59 4 dagi b gl e,
(5550 s et
WAASBY jslie b bacaissy olobis F JS 5
2 e Olejer (IS jlxe (95 &S Cusl ol pldl
(WAASB) 5ty (asls 5 (¥) als 5lee i
g b oSlee 4 Sglite glagyiy o] Al 53 5
230559 3 rses ol 50wl 0uds 02y WAASB a3 L
oadls o (Y) by o Sae ol 93y (gl 020+ ply
Gy LSy ks &8 45 eoliul (WAASB) s)luly
9 2 oSy Sl g icses b 3Sles 5 )0k 4
B30j9 el gl g S GRS padls
LAE gV ) aY 0 0 & A S F Sy e
5 b slacws; WAASBY i (pjyide cuils
boaigl o« ¥ S5 5 g YU il 5)Sles (ol
) paes bl bl Y 3,%hs b ) pgs coSls 5
Pl 5 (il Lol (S (uSiln 5l 32087 3 Sdas b OF 5 1)
il b (Il s Jsamey AF 5 ) & A S )
5 Gl paSLE 53 ()39 4 Al & s o0 iy ]l

G14

Genotypes
Q Q
%]
|

® Above
@ Below

0 25

50 75

WAASBY

@ a9 b ede ¢uigii VY sl (WAASBY) (Y) 3)Skes (4:ke o (WAASB) (o)l (559 5s55ke 1 oad 3yl 5 puslie =¥ IS

(Sl g0 Sdos (slp B 9 0: ol 4B S JLa5 )5 (54
Figure 4. Estimated values of weighted average of the stability (WAASB) and mean performance (Y) (WAASBY)
for 14 lentil genotypes considering the weights of 50 and 50 for yielding and stability, respectively.
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Abstract

In this research, 12 selective advanced genotypes of lentil with Kimia and Gachsaran checks
were grown for three growing years (2010-2013) in four locations including Gachsaran,
Gonbad, Khoramabad and Moghan using randomized complete block design with three
replicates in each location. The heatmap plot indicated the variation of seed yield of genotypes
in different environments. Mosaic plot showed that the portion of sum squares of genotype (G)
and sum squares of genotype by environment interaction (GEI) in total sum of squares (TSS)
were 17.53% and 82.47%, respectively. The likelihood ratio test (LRT) indicated that the effect
of GEI was significant on seed yield and therefore for evaluation of stability of genotypes,
singular value decomposition (SVD) was performed on the matrix of best linear unbiased
prediction (BLUPs) of GEI. The screet test showed that the first five principal components had
a significant contribution in the GEI matrix derived from BLUP, as the first and second
principal components explained only 32.28% and 26.95% of the GEI variation, respectively.
The bilot of first principle component (PC1) of the environment versus nominal yield showed
that genotypes 8, 4, 3, 14 and 7, due to the lowest scores of the PC1, had a small share in the
GEI and were more stable. Biplot of seed yield versus WAASB (weighted average of absolute
scores) placed genotypes in four regions, so that the genotypes 4, 6, 8, 9, 10 and 12 in the fourth
region were very productive and stabile due to the large value of response variable (high seed
yield) and high stability (low values of WAASB). Identification of genotypes with WAASBY
(weighted average of the stability (WAASB) and mean performance (Y)) showed genotypes 4,
6, 8 and 9 as high yielding and stable, and therefore can be candidate for cultivar introduction.

Keywords: Heatmap plot, Mosaic plot, Single Value Decomposition (SVD), Simultaneous
Selection, Weighted average of absolute scores



