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Table 1. Pedigree characteristics of advanced

sesame lines
adly jolas| s N Pry I ge v
Code Genotype pedigree
G1 V2822 x M19
G2 M19x V2822
G3 V2822 x M19 (1)
G4 V2822 x M19 (2)
G5 V2822 x M19 (3)
G6 PM x V2822
G7 TC-25 x V2822 (1)
G8 TC-25 x V2822 (2)
G9 V2822 x Henj (1)
G10 V2822 x Henj (2)
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Table 3. Combined analysis of variance for seed yield of sesame promising lines in three locations during two

years of the experiments

L s g soze Sl ST
sov sl Slay o Sl e Sla o o Sils
df sS MS EMS
e 2 3 2 3ns 2 2 2
Vear (¥) 1 12777. 12777. 62 + 1902, +rlgo?
o 2 33818427  1690921.3 M 02 +rgod, + ryga?
Location(L) ’ ) e 9oyl ygoL
ol x Jl N ,
N x L) 2 918160.4 459080.2 o2 +rgod
JL.«: 9 QKA e )‘JQ
2
Replicaion (v x1y) 18 448990.1 24943.9 o
55 0§+TL10§YL++ryLIJ§L+rlL10§Y
T 13 12362409 950954.5™ g- g- g-
Genotype (G) 4 rylz 62/(g 1)
= 2 _dJ 2 2
Gx¥) 13 913561.3 70273.9 1 02 1 O+ Tl oy
O S 26 1678520 64558.5 1S o2+r—d 52 49 52
(GxL) . € g—1 GYL yg—l GL
Saxdlx oS5 o5 12003169 4651227 o2 +r—I o2,
GxYxL g—1
bl gllax
e RS AN )
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* * ng

M)J&j@d@}lcﬁ«)bﬂgdmub@mﬁi%ﬁ@:* 5 ¢
s *and ™: Non-significant, significant at 5% and 1% of probability levels, respectively.
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Table 4. Mean yield, some genetic parameters and heritability of the test environments

oSk
b 55 -z 5 WS Q0-dghe g 400le AT-0ke Sk O
Genotype Karaj.95 Karaj.96 Mashhad.95 Mashhad.96 Moghan.95 Moghan.96 Mean laas,
average of
sum ranks
Gl 1480 1602 1310 1154 1290 1550 1397.7 5.39
G2 1285 1407 1020 846 1210 1448 1202.7 10.74
G3 1340 1466 1240 1088 1430 1182 1291 3.47
G4 1405 1613 1210 920 1512 1352 1335.3 7.58
G5 1239 1419 820 996 1170 1304 1158 9.89
G6 1680 1512 1330 1106 1650 1386 1444 6.92
G7 1145 1303 1030 848 1303 1033 1110.3 6.47
G8 1308 1528 1316 1226 1636 1490 1417.3 4.03
G9 1136 1320 1304 1064 1460 1152 1239.3 8.58
G10 1415 1535 1320 1088 1230 1536 1354 7.24
G11 840 960 770 930 1050 910 910 8.53
G12 670 790 660 804 750 900 762.3 7.95
G13 975 1125 1060 876 1130 1010 1029.3 5.47
CTL 1085 1261 1230 1070 1210 1026 1147 8.58
%"CIQL’A 12145 1345.786 1115.714 1001.143 1287.929 1234.214 1199.9
ean
)b@” k] J}\”\’ 127.96 119.87 115.79 149.16 140.62 132.33 52.60
, LSD 0.05
*) ot tad 8.84 7.48 8.71 12.51 9.16 9.00 9.20
, CV (%)
P 5o 5205 9591 9575 95.44 77.10 93.99 9431 9385
H% (%)

-
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sl
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Figure 1. Heatmap and grouping between genotypes and test environments based on seed yield of promising
sesame lines
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Table 5. Estimated stability parameters (top) and ranks of stability parameters (down) in promising lines of
sesame in test environments

5

; Yi i 06 CVi bi s2d; W2 Di o7
Genotype

Gl 1397.67  14624.29 1472171 1241 1.07 8836.71 62258.03  372.65  13308.48

G2 1202.67  18008.04  14157.75 193 164 8868.84 93678.6 37296  20639.94

G3 1291 10750.53 15367.34 11.39 1.03 3744.93 26287.36 321.29 4915.32

G4 1335.33 16229.67 14454.15 18.39 1.96 938.17 77165.08 289.1 16786.79

G5 1158 18870.50 14014.01 18.79 1.38 12970.53 101687.1 409.64  22508.59

G6 1444 18451.97 14083.76  14.96 1.38  12382.06  97800.79  404.58  21601.79

G7 1110.33  11157.05  15299.58 1594  1.32 3152.85 30062.22 31478  5796.12

G8 1417.33 11741.17 15202.23 1112 1.08 5006.27 35486.22 334.75 7061.72

G9 1239.33 15808.96 14524.26 1188 0.73 9653.57 73258.51 380.25  15875.25
G10 1354 16232.71 14453.64 13.08 1.02 11024.28 77193.36 392.66  16793.39
Gl1 910 15587.23 14561.22 10.65 0.34 5420.76 71199.65 339.06  15394.85
G12 762.33 19151.63  13967.15 11.82  0.09 5718.20 104297.7 34211  23117.72
G13 1029.33  10672.83  15380.28 943 0.64 2223.00 25565.94  304.26  4746.99
CTL 1147 15932.87 14503.61 8.57 0.33 5695.25 74409.08 341.88  16143.72

P53 Yi 0 ({1 CVi bi s2d; Wi? Di 6%
Genotype

Gl 3 10 5 8 1 9 5 9 5

G2 8 4 11 14 4 10 11 10 11

G3 6 13 2 5 1 4 2 4 2

G4 5 6 9 12 4 1 9 1 9

G5 9 2 13 13 2 14 13 14 13

G6 1 3 12 10 2 13 12 13 12

G7 11 12 3 11 1 3 3 3 3

G8 2 11 4 4 1 5 4 5 4

G9 7 8 7 7 1 11 7 11 7
G10 4 5 10 9 1 12 10 12 10
Gl 13 9 6 3 4 6 6 6 6
G12 14 1 14 6 4 8 14 8 14
G13 12 14 1 2 2 2 1 2 1
CTL 10 7 8 1 4 7 8 7 8

(CVi) & ilS 5 il p o5 55 s o (0() Azl (oIl bl €00) 0o 20 5 ks (ool bl «(Y7) 5 Ses Kol
55 Gl W) &, o5 S «(s2d) sl =l g S5 51 Gl il 00) sl =yl ol 5 0 e g b O e S5
(©%) 38 5 sl bty (D) 0 il

Mean yield (;); Plaisted and Peterson variance (8;); Plaisted stability variance (6¢); Francis and Kannenberg coefficient
of variation (CV;); Regression coefficient of Finlay-Wilkinson and Eberhart-Russell (b;); Deviation from regression (s%d;);
Wricke’s ecovalence (W:?); Hanson genotypic stability (D;); Shukla’s stability variance (c%)
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Figure 2. Mean yield and genotypic coefficient of variation of promising sesame lines
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Figure 3. Environmental criteria and seed yield of tested genotypes using Finaly-Wilkinson regression
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Table 6. Estimated non-parametric stability parameters (top) and their ranks in promising lines of sesame in test
environments

o P YSi SO Zi® S® Zi®

. S®  S®  TOP NP®  NP® NPi® NP
Genotype
Gl 12 2.40 3.88 4.80 251 2.00 0.83 4 3.17 0.23 0.30 0.20
G2 18 3.93 0.39 10.17 0.71 8.24 2.43 0 4.83 0.44 0.80 0.64
G3 10 1.27 8.80 1.37 4.24 0.75 0.55 0 1.50 0.16 0.27 0.14
G4 6 4.13 0.20 11.07 0.51 5.72 1.66 2 3.50 0.27 0.44 0.43
G5 23 2.47 3.66 4.57 2.61 3.70 1.73 0 3.17 0.62 0.67 0.40
G6 14 2.27 4.36 3.87 2.93 1.57 0.81 4 3.33 0.56 0.35 0.18
G7 14 2.20 4.61 3.90 2.92 3.55 1.45 0 2.33 0.57 0.47 0.40
G8 7 2.07 5.12 2.97 3.38 1.25 0.62 4 2.67 0.36 0.30 0.17
G9 18 2.93 2.26 5.87 2.06 3.83 1.57 0 4.50 0.29 0.62 0.38
G10 16 2.60 3.22 5.37 2.27 2.40 0.96 4 3.17 0.24 0.37 0.23
Gl1 19 1.33 8.45 2.67 3.53 5.00 2.50 0 3.33 1.50 143 0.50
G12 22 0.00 16.64 0.00 5.05 0.00 0.00 0 3.83 3.50 452 0.00
G13 14 1.20 9.15 1.47 4.18 2.00 1.45 0 2.17 0.94 0.73 0.33
CTL 17 2.53 3.43 5.07 2.39 4.47 2.00 0 35 0.3415 0.4702 0.627
NS YSi Si® Si@ Si® Si® TOP NP;® NP;@ NP;® NP;®
Genotype
Gl 4 8 9 5 5 2.5 5 2 2 5
G2 11 13 13 14 13 10 14 7 12 14
G3 3 3 2 2 2 10 1 1 1 2
G4 1 14 14 13 10 5 10 4 6 11
G5 14 11 10 5 11 9 9
G6 5 4 4 2.5 8 9 4 4
G7 6 7 10 3 10 7 9
G8 2 5 5 3 3 25 4 3 3
G9 10 12 12 10 9 10 13 8 8
G10 8 11 11 7 6 2.5 5 6
G11 12 4 4 12 14 10 8 13 13 13
G12 13 1 1 10 12 14 14 1
G13 7 2 3 6 10 2 12 10 7
CTL 9 10 10 11 12 10 10 8 11 12

(TOP) .56 o sl =k «Si®, i@, S, SiO) a5 Lol 5 0l oIl 2L slad so3T (Y S) K8 5 Shae (gl Larls
(NP®, NPi@, NPi®, NPi®) 431,15 (5 el LG slao 051

Kang’s yield stability(YS;); Huhn’s and Nassar and Huhn’s non-parametric statistics (SiV, Si®, $i®, Si{®); Fox’s
stability (TOP); Thennarasu’s nonparametric statistics (NPi®, NPi®, NP;®, NP;®)
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Figure 4. Heatmap and grouping between genotypes and stability parameters
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Abstract

Analysis of genotype by environment interaction using different statistical methods is very important
in plant breeding. In order to evaluate the seed yield stability of promising sesame lines using different
parametric and non-parametric statistics, an experiment was conducted using 13 promising sesame
lines with check variety Oltan at three locations of Karaj, Mashhad, and Moghan (Iran) in a
randomized complete block design with four replications over two years (2016 and 2017). Combined
analysis of variance for seed yield of promising sesame lines showed that the effect of genotype and
the three-way interaction of genotype x year x location at the level of 0.01% probability were
statistically significant. Karaj-96 environment with 1346 kg/ha and Mashhad-96 environment with
1001 kg/ha had the highest and lowest mean yield, respectively. The highest and lowest mean seed
yield among genotypes in all test environments were related to G6 line with 1444 kg/ha and G12 line
with 762 kg/ha, respectively. Heatmap along with cluster analysis divided both genotypes and stability
parameters into three groups. Based on cluster analysis, genotype G12 was clustered into the first
group, genotypes G1, G3, G7, G8, and G13 were clustered into the second group and the rest of the
genotypes along with the check cultivar Oltan were clustered into the third group. The genotypes of
the second group with the highest rank in most criteria of stability stasistics were stable compared to
other genotypes and among them, the genotypes G8, G1 and G3 (with mean yields 1417, 1398 and
1291 Kg/ha, repectively) were selected and recommended in the test locations due to their average
yield above the average yield of all genotypes.
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