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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)
Gl1 Pal x BN
G12 Pal
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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,
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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

¢EA


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

VEvr /) oled /A W/ AL S5 sla e

oo ol Gllae el (a3l b5 s Sas Sl
sl 0585 Lpd o gluaid 035 Llex L3 el
5l el St s s s S L
oSl 053 05 8 ol ety 55 05 S o e sl
05,5 Ayl VU Ok o s e 5 YU s Shes
Lol @V Sl dd e s ol o Shes ke g5
2 5 Shes S0le b glac 55 polex 055 3
Sl sl Pl gl 2 S e U3 Gl Sl
Las sllls G9 5 G3 G10 Gl G8

O S5 35310 3 OpiShis 5 b 25 52
(e a3 G5 gl S polast] 3 Ses)
S oasme 355 o3l (AL Sl sy
A O) 50w S5 a8 S e 25 VWAL A
ol b5 Slacs s aes 5 Slae Sbe (55, 555
sfles gl e Olgea e slakaow
(Y IS) xS e aslid ol (65lul Sulize 5 s s
dbi > 1) dizs 5l S5 ol bl S Qe 55
Comla il o ogllas gladaes 53 VL 5 Ses (gl)l
SO o il 53k e D st 4 oS 55
b olastl 5l 5 sy buge dm S Lo
68 ile sl sh Lold pl s i (gl o
Cslae o bl o4 Yo o 85l glhls G35 G6
(Y JK2) ks

b=l dos S & S5 b Gl S Gacds)
> Shas S5 il o alass aen & 508 (S5l Sl
w55 O Al 5 5 Sles oS S VL s 55
S Js (Gl0 sy sp el oy ool il
et b 555 ) 4 S U5 e Al (il 3 Shes
3 S et L &S glas 55 Sl o g0 5oL LI
5 Shes L) Cogllasl gladeses 4 S5l (i< D) s
3V ol sty DL S 5 S Qg S5 it (oS
4 ohs ol sl LB e el 5 e o gt
debosl (gladame (sl s 505 Lal oty Ll b sladaces

(G135 GLL slae555) L35 2 405

¢4

bl e sl 0 Jse tg el sbae bl
h 3 A el slacsY s L WOl a3y 5 sy
S olwlyl e e 0l oy dle 53 b el 0K
S 3 Ml ad leday Skl 3l ls 4 Sl eslinad
was 13 slal s 1y Sledlbl s ke a8l e
I, J (Plaisted and Peterson, 1959) &sw u 5 At
G 3 LS Al oS s g s S bl sl
2 B e Szl Gy p s oPlls 4
S 545 S s o S e iy 4 datass pls
PP-1)/2 5 n) bl o sty o535 S5 3550 3
S ol 3 (e 2580 Jool Gl 4 Jadr
Mo 1 oty ls sy OF 3 pasie (i S
o2 bl bl cal 5 ol el 3550 G55 Ol 4 bog e
i i ol s e 4B 8 O S0le e 5 mex
S Gacsss Al casn Jae s Cos
ML Bl S Bl 3155 (a8 il adge oL

gt 55 b i 5 el el s (6
G12>G5>G6>G2>G10>G4>CTL>G9>G11>G1>G8>
5 G7>G3>G13

5 s ek s S L (Plaisted, 1960) e,
S s s s Cpl 03 58 Bre S bl
s g 3 00 Chlom Laosls ool 31 (55 G Ll
Aol mpde e bS5 4k b Wbl 4
GG Ossa Al o s i ol 4 S atle 3L Ll
Shls S placs 93 cpl ol 355 0 (B me 0l Bl i 95
oy (6 ke b Sl s ol l (gl 385 sl
oty oS 55 (Ml 5 el ol Ay sl
G13>G3>G7>G8>G1>G11>G9>CTL>G9>G4>G1
2 5 0>G2>G6>G5>G12

Francis and ) 08 5 el p w53 Sl oo
e s 1 bl oli 555 w4 (Kannenberg, 1978
S JEn 55 el one nl 2,5 0 oI Tame 5 55
» (Farshadfar, 1998) i Jule S s Sl ss
Sy gt B 55 (ML 48 (o 55 Dt o el
CTL>G13>G11>G8>G3>G12>G9>G1>G10>G6>
GBS 53 D suady ol Lol 55 GT>GA>G5>G2


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

OylSan 5 5525 el

s b oS Sl glagn¥ ls s Slas gk (o) 2

6“&& (LJ':,Li M) 6)‘.,\{\; 6&#‘)\.}4 4.3) 39 ol ML>=A (YL) M) 6)‘.,\ib g.Al.};A LSLA_}"'“‘)L ﬁbLbﬁ -0 J}J;}-

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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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


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

VEvr /) oled /A W/ AL S5 sla e

LSS e il Jbgme 5 St (Stemed 53LW
w5 Cute (Sieman WSUy o3LW YT (slabae
Vobre 5T 5 Y lae L0l 5 Lol ) Jlas  Saeen (ol
3T Slre Lobs 5 Lol Y sl g ls sme 5 Ste 5500
Lol 5 olol ¥ jles ccls Jls sme 5 e Stmen 1\
s s pae 5 oo Shenen 3L E Jlas 5N e
Stad 3L £ 5T slasbes b 55 Ola 5 Lol N e
5O (Ster pSU e s e 5 S
Vo) e (Soewed (3l 3L T Dlas b (gl e
OoSen 5 lely g Jbime 5 e ¥ jlee b 550
Changizi etal., ) o, Ken 5 53X (Vaezi et al., 2019)
e S L3 S 51 (Tabrizi, 2012) 5,5 5 (2014
I3 3y KaSS L ool cibie laslme (e (sls ne
Bl L s sl sl Ly Sl baslns 5
s Sa e slra IS g0 5 S o o3linud

aiy bl oadlees g Glacssl a4
°JJ§ a3 1y ng S 5 (g bl e (sl jlna
63 Gl slacgss Jsl o555 G2 g s sl
(0 oen o) ek 5 e 055 ;3 GI3 5 G8 G7
Sl iE 4 S L Loy e oS 50 O als
54y Vb Rl b pss 0 S Slad 55 edd
3 K05 ol o 55 ple 4 Sl (L laslas S
ol sy 5 54 G35 G B8 a5 el o
Lo pled 38es bwge 5l 5V 5 Ses S0
om0l (S Cmed I 55 ) s Sl
Jadr) Lails 55 1) el anlome (ML (slajlins plas 43
¢

Guil A S aes (Vaezi et al, 2019) o) San 5 el
Sl gleld o Alg e ol e gl s
Tabrizi, ) (5,5 A3l L3 g g 53 W o Shos L Il
Sy gl 4z 5 Gl e gla i, 5l (2012
58 a5 3 a5 aslizad Ol ST 53l ol gl
2 Llse @bl slull boses s Sles SLa
AL 330 0l STl o6l gl

00

G b gl il (gla bl Lo ) ) shitews
Slocssl s S pimer 5 LOL GhwesS s
ol (ol e gla eyl Slus  aslllans ;g
Slasbl 5 bos sl Gl aps o e Loy
ot ol o bl elud S e 5 L
Sl Ot 5 B (UL bl s e 05 S
ik (B85 Sk cape Sl sl esS
s Ol bl bl el VS
Ak s Ol 5 Lol (g bl (gl el (o 55 bl
GMb sl el 5 e s S 5o 8 5 ) H3LL gLl
e (Sl > Shas 45y 0 Slas :80ke O g 55 5
g 035 53 LB Y 5 Y oyl S Slxe s
(& (Vaezi et al, 2019) el s L oS a5 5 (sbr

Sy alie
il gla )l el G4 (Sten Vs
Sole s alad pl s e Ol Sdea L1, gL
¥ slasbas 5 SIS (sl (-SB glas slaslae b s Shee
35 ls s s e 5 e Saces 30 Y
IS 52 ol lly iy lasbins b Ogmn iy 5 Ay
ol e S5 Bt 5l Gl bl YIS
3gme 5 e Saar 335N Slme 5 Opils 595
A ps el bl Slaslee by Slas il
O g S5 a2t 31 Sl sl ills 3 ) Jlrs V1S
Wl s pme 5 e (Sisen Oguile o555 by 5
Ola 5 Lol Y 5 lajlne b o 55 D pedd o 8 e
b O S5 o slime (2l I ae 5 e Sas
s s g 5 e (Stman LT 5 Y ) (glalae
S N P SR i Q[ S P
WS 5 (oMb bty Osmla o 95 bl (Yl S
bl b VWS e s s e 5 e St
LY Dbae 5 IS 55 (Il bty Opmils o555
Opile 55 bty tls Sl gan 5 Cute  Shnen
5 Ste (Stewed NS5 (goll bl bee b LB


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

(w'dN “©'dN ‘@'dN ‘0'dN) sonstels atnewereduou s nsereuusy, ((dOL) A1MIqeIs s.x0 ('S ‘'S ‘'S
“o's) sonsnels orneurered-uou s UYNE pUE JesSEN PUe s uyny (('gA)Anqels praik s Buey (30) soutreA AJIqels s BINYS {(1¢q) Apigeys ord Gousd
UOSUEH ((7IA\) S9US[BA0DR §,8421A (('P;8) UOISSSISRI WO UoTlerAR(T ((1q) [[eSsny-HEYIaqH PUE UOSUT]I W -ARTUT ] JO JUSTOI200 U0TSSRIZaY
(1A D) UOTIBLIBA JO JURIDIJI202 SI1aquauuey] pue s1ouerd (Pg) souerrea AJIqels paIste[d (’9) 90UEBLIEA UOSIR)Rd PUE PRIsIE[d (14) plo1d wealy
(SAN [0S A0 R0 N0 T T o? (148 ('8 'S 'Sk AT AT as T (O N R 2 ('dN “i'dN “'dN ‘'dND
Ferm = (1 meim o 570 et (B RS The (T TR O e (i 7T AT S ek (o T AR weeTe o
s s (LR AR B0 Fr TR0 (g R Wi (0 e () 0 2 OO0 et e o (1 g £ 0 T §
Ajpanoedserd “Aprqeqoid Jo o4 PUE %S JE JUEDIIUSIS -, PUE,

i & rpni o e _\J.U == =20 kit

FOS0 0810 66£0 LLEO .OL6O ..896°0 .F650 .89S0 €TE0 LLOO 8FO0- LL00 SHOO- 66F0 LTTO LLOOD LLOO- €780  w'dN
LOLL0 SSC0 ..E99°0 LEPSD  EEFO 900~ 8900~ ..TOS0 O03€0 THOO 08€0  THOO ..TSLO TITO- 03E0 0850~ ..£680 «'dN
610 I8F0 9770 LECD SSHO- 890~ LIE90 £5T0  TOOD  ESTO  TOO0 LIPSO 0910~ 5T £STO- LIELD  oldN

LETO  00F0  L0SD SISO LSES0 LPFO ..1890 TLE0 ..1890 TLE0 .3650 0ST0 ..18970..189°0- 6110 w'dN

€0F0 9870 8070~ SOTO- 8650 8L00- T8I0~ BL0°0- TSTO- SSE0 95T0- SL0°0- 800 ..5H80  dOL

LEP60 JFES0 TTS0 FTFO 010 9F00  £0T0 9¥00 TISO 0fT0 €0T0 €0T0- SHEO @S

SEL0 WFTL0 TOTO  LPT0 L00D- LFIO LODO- 99F0 SOE0 LPTO LbTO- 00T0 S

L1860 FO00- CLTO  SETO  SATO  SETO 900 LBESD SLTO SLTO- 6PE0- S

THO0- FSE0  OTE0  PSE0 OIS0 S800 L6950 FSEQ PSEO- 6500 'S

CTE0 TS0 STEO  STE0  STFO  9v00 STSO STSO- ..7990  'SA

L6090 .000T 6090 S6F0 66v0 ..000T..000T- TI00- %0

6L90 L000T TBOD- L9E0 ..6L970.6L90- 9970~ 'd

6190 S6F0 660 ..000T..000T- T100- oM

7800 L9500 ..6L9°0.6L90- 99T 0 P

LOOO- S6F0 S6F0- 06F0 'q

Aol glacp¥ &ls 5 Koo (glk ) 2

eee b ueS

01

.J 66+ 0 66F0- 6LT0 AD
qu .000T- TI00- %

2 1100 ‘B

..M JjATrER ]

@dN @dN odN dolL 'S @S @S s SA 40 a MRS T AD  “p g F S N

srejawrered AJIQE)S JURIRLIP SUOTIE UOT)E[ALIOD U ueweads / 9[qeL

N A T O D BT RO ) e A9

‘)&M_’d

o

[ 22-10-520z uo Jrden|i6d wouy papeojumo( ] [£6T800VT Z9ETESEC T TOOT 02 -HOA | [ T°846d/,4G250T 10Q ]


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

VEvr /) oled /A W/ AL S5 sla e

G3 5 GL B (slacisi} « 513 0L rasy ool bt
AV Shes o 80e il b il slasbas i 5
SRS emer 5 oSS el s Sles b
Osen (bl gl s i) paeme ks
bl ol Lol Ll s s 55 0p Sk
Aape Gble el Onfarm) asype Llo s
o Olpsa Sioudal lagY ol G 5o Ll e
Al LSl i gl

S Bl

© g Joossn 3l el Sl e ol
TV PRI QS S T 21 R VIV.YS SR
RO IS VR VRIS PV ol Dlad v 3o
o Sl She OLs Sl 55 5 o3sn slal wupe
Josts S5 p B 806 035 sl oy SeS L

Al

Purchase et al., ) O, Kaa 5 wor 5« Sa s opl alis
Mohammadi and ) (¢ sl 5 (gdhems OU r.\;§ > (2000
Mohammadi et al., ) ol,Ken 5 (gdee (Amri, 2013
&b «(Rharrabti et al., 2003) O|,Ken 5 SU,l, (2020
OLen 5 o013 00 S 5 (Kilic et al., 2010) Ol Sen 5
5 sl sy pxS > (Karimizadeh et al., 2021)
obs ;s> (Adugna and Labuschagne, 2003) -yoxw Y
L s (Fikere et al., 2008) O, Kan 5 o 6 ¢ 285,
& s > (Goksoy et al., 2019) O,Ken 5 (5SS
5T ¢L e ;> (Sahinetal., 2011) Ol Sas 5 sl
Alizadeh et ) 01 )Kan 5 o3l3de «oy3 55 (Alberts, 2004)
Masoudi etal., ) OL,Ken 5 (5 5mms 5 35 5 (@l., 2021
Sy Skl il sla by, Gl 5l S s (2020

e o, L glacs 55 olubs
ISl 5 W See gl Oleses S

Ssh g (3154 laasl s Dl e

References

Abate, M., Mekbib, F., Ayana, A. and Nigussie, M. (2015). Genotype x environment and stability analysis
of oil content in sesame (Sesamum indicum L.) evaluated across diverse agro-ecologies of the Awash
Valleys in Ethiopia. Journal of Experimental Agriculture International, 9: 1-12.

Adugna, W. and Labuschagne, M. (2003). Parametric and nonparametric measures of phenotypic stability
in linseed (Linum usitatissimum L.). Euphytica, 129: 211-218.

Ahmadi, K., Ebadzadeh, H., Hatami, F., Abdshah, H. and Kazemian, A. (2019) Agricultural Statistics I:
Field Crops in, Iranian Ministry of Agriculture. Tehran, Iran (In Persian).

Alberts, M.J. (2004) A Comparison of Statistical Methods to Describe Genotype x Environment Interaction
and Yield Stability In Multi-Location Maize Trials. University of the Free State, Bloemfontein, SA.

Alizadeh, B., Rezaizad, A., Yazdandoost Hamedani, M., Shiresmaeili, G., Nasserghadimi, F. and
Khademhamzeh, H.R. (2021). Investigation of genotype x environment interaction and seed yield
stability of rapeseed genotypes in cold and mild cold regions of Iran. Plant Genetic Researches, 7(1): 65-
82 (In Persian).

Amiri Oghan, H., Zeinalzadeh-Tabrizi, H., Fanaei, H.R., Kazerani, N.K., Ghodrati, G., Danaie, A. and
Valipuor, M.B. (2019). Stability study of seed yield in promising lines of spring oilseed rape in southern-
worm regions of Iran. Journal of Crop Breeding, 11: 42-54 (In Persian).

Bashir, M., Muhammad, Y., Abid, M., Ahsan, M. and Khan, Q. (2020). Adaptability trials of sesame
germplasm against Macrophomina phaseolina by using AMMI biplot analysis in Pakistan. International
Journal of Agriculture and Biology, 23: 851-856.

Bayuardi-Suwarno, W., Sobir, A.H. and Syukur, M. (2008). PBSTAT: a web-based statistical analysis
software for participatory plant breeding. Paper presented at the Memorias de The 3rd International
Conference On Mathematics And Statistics, Bogor, Indonesia, Bogor, Indonesia.

Becker, H. and Leon, J. (1988). Stability analysis in plant breeding. Plant Breeding, 101: 1-23.

Changizi, M., Choukan, R., Heravan, E.M., Bihamta, M.R. and Darvish, F. (2014). Evaluation of
genotypex environment interaction and stability of corn hybrids and relationship among univariate
parametric methods. Canadian Journal of Plant Science, 94: 1255-1267.

Eberhart, S. and Russell, W. (1966). Stability parameters for comparing varieties 1. Crop Science, 6: 36-40.

FAOSTAT. (2018). Food and Agriculture Organization of the United Nations. Available online at:
http://wwfaoorg/faostat/en/#data Accessed August 2020.

ov


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

ORen 5 53 5 o515 5 s b oS Sl glagn¥ ls s Slas gk (o) 2

Farrokhi, E. and Ahamadi, M.R. (1998). Comparison of different methods for determining of stability
parameters on sesame varieties of North of Iran. Iranian Journal of Agriculture Science, 29: 275-283 (In
Persian).

Farshadfar, E. (1998) Application of Quantitative Genetics in Plant Breeding, Razi University, Kermanshah,
Iran (In Persian).

Fasahat, P., Rajabi, A., Mahmoudi, S., Abdolahian-Noghabi, M. and Mohseni-Rad, J. (2015). An
overview on the use of stability parameters in plant breeding. Biometrics & Biostatistics International
Journal, 2: 149-159.

Fikere, M., Tadesse, T. and Letta, T. (2008). Genotype-environment interactions and stability parameters
for grain yield of faba bean (Vicia faba L.) genotypes grown in South Eastern Ethiopia. International
Journal of Sustainable Crop Production, 3: 80-87.

Finlay, K. and Wilkinson, G. (1963). The analysis of adaptation in a plant-breeding programme. Australian
Journal of Agricultural Research, 14: 742-754.

Fox, P., Skovmand, B., Thompson, B., Braun, H.J. and Cormier, R. (1990). Yield and adaptation of
hexaploid spring triticale. Euphytica, 47: 57-64.

Francis, T. and Kannenberg, L. (1978). Yield stability studies in short-season maize. 1. A descriptive
method for grouping genotypes. Canadian Journal of Plant Science, 58: 1029-1034.

Freiria, G.H., Gongalves, L.S.A., Furlan, F.F., Fonseca Junior, N.D.S., Lima, W.F. and Prete, C.E.C.
(2018). Statistical methods to study adaptability and stability in breeding lines of food-type soybeans.
Bragantia, 77: 253-264.

Goksoy, A., Sincik, M., Erdogmus, M., Ergin, M., Aytac, S., Gumuscu, G., Gunduz, O., Keles, R.,
Bayram, G. and Senyigit, E .(2019). The parametric and non-parametric stability analyses for
interpreting genotype by environment interaction of some soybean genotypes. Turkish Journal of Field
Crops, 24: 28-38.

Grubbs, F.E. (1969). Procedures for detecting outlying observations in samples. Technometrics, 11: 1-21.

Hanson, W. (1970). Genotypic stability. Theoretical and Applied Genetics, 40: 226-231.

Huhn, M. (1990). Nonparametric measures of phenotypic stability: Part 1: Theory. Euphytica, 47: 189-199.

Huhn, M. and Léon, J. (1995). Nonparametric analysis of cultivar performance trials: experimental results
and comparison of different procedures based on ranks. Agronomy Journal, 87: 627-632.

Kang, M. (1988). A rank-sum method for selecting high-yielding, stable corn genotypes. Cereal Research
Communications, 16: 113-115.

Karimizadeh, R., Hosseinpour, T., Alt Jafarby, J., Shahbazi Homonlo, K. and Armion, M. (2021).
Evaluation of genotype x environment interaction and determining grain yield stability of durum wheat
genotypes in uniform regional yield trials in semi-warm rainfed areas. Plant Genetic Researches, 7(2): 25-
40 (In Persian).

Kilic, H., Akcura, M. and Aktas, H. (2010). Assessment of parametric and non-parametric methods for
selecting stable and adapted durum wheat genotypes in multi-environments. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca, 38: 271-279.

Kubinger, K.D. (1986). A note on non-parametric tests for the interaction in two-way layouts. Biometrical
Journal, 28: 67-72.

Kumaresan, D. and Nadarajan, N. (2005). Stability analysis for yield and its components in sesame
(Sesamum indicum L.). Indian Journal of Agricultural Research, 39: 60-63.

Levene, H. (1961) Robust Tests for Equality of Variances, Stanford University Pres, California, USA.

Mansoori, S., Zeinalzadeh Tabrizi, H. and Fallah-Toosi, A. (2019). Adaptability Evaluation of New
Sesame Lines For Yield and Important Agronomic Traits. Final Research Report Seed and Plant
Improvement Institute (SPII), AREEO, IR (In Persian).

Masoudi, B., Abbasali, M., Aien, A. and Saif Amiri, S. (2020). Evaluation of sesame yield stability using
statistical parameters and GGE biplot graphical methods. Journal of Crop Production, 13: 71-84 (In
Persian).

Mekonnen, Z. and Mohammed, H. (2010). Study on genotype x environment interaction of oil content in
sesame (Sesamum indicum L.). World Journal of Fungal and Plant Biology, 1: 15-20.

Mirza, M.Y., Khan, M.A., Amjad, M. and Nawaz, M.S. (2013). Stability analysis for economic traits in
sesame (Sesamum indicum L.). Pakistan Journal of Agricultural Research, 26: 168-177.

Mohammadi, R. and Amri, A. (2013). Genotypex environment interaction and genetic improvement for
yield and yield stability of rainfed durum wheat in Iran. Euphytica, 192; 227-249.

Mohammadi, R., Sadeghzadeh, B., Poursiahbidi, M.M. and Ahmadi, M.M. (2020). Integrating univariate
and multivariate statistical models to investigate genotype X environment interaction in durum wheat.
Annals of applied biology, 1.

o0A


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

VEvr /) oled /A W/ AL S5 sla e

Movahedi, H., Mostafavi, K., Shams, M. and Golparvar, A.R. (2020). AMMI analysis of genotype x
environment interaction on grain yield of sesame (Sesamum indicum L.) genotypes in Iran. Biotechnology
& Biotechnological Equipment, 34: 1013-1018.

Nassar, R. and Huehn, M. (1987). Studies on estimation of phenotypic stability: Tests of significance for
nonparametric measures of phenotypic stability. Biometrics, 43: 45-53.

Oz, M. (2018). Yield and stability analysis of some sesame (Sesamum indicum) genotypes in Turkey.
International Journal of Agriculture and Biology, 20: 821-825.

Plaisted, R. (1960). A shorter method for evaluating the ability of selections to yield consistently over
locations. American Potato Journal, 37: 166-172.

Plaisted, R. and Peterson, L. (1959). A technigue for evaluating the ability of selections to yield consistently
in different locations or seasons. American Potato Journal, 36: 381-385.

Purchase, J., Hatting, H. and Van Deventer, C. (2000). Genotypex environment interaction of winter
wheat (Triticum aestivum L.) in South Africa: 1. Stability analysis of yield performance. South African
Journal of Plant and Soil, 17: 101-107.

Ramazani, S.H.R. (2013). Investigation on the yield and yield components of Iranian promising Sesame
(Sesamum indicum L.) lines. International Journal of Agriculture and Crop Sciences, 6: 23-26.

Ramazani, S.H.R. and Mansouri, S. (2017). Relationships of quantitative traits in advanced lines of sesame.
Journal of Crop Breeding, 9: 58-66. (In Persian).

Rharrabti, Y., del Moral, L.G., Villegas, D. and Royo, C. (2003). Durum wheat quality in mediterranean
environments: 11l. Stability and comparative methods in analysing G x E interaction. Field Crops
Research, 80: 141-146.

Robbelen, G., Downey, R.K. and Ashri, A. (1987). Oil Crops of the World. Mc GrawHill Publication. New
York. USA.

Ryan, M.C., Stucky, M., Wakefield, C., Melott, J.M., Akbani, R., Weinstein, J.N. and Broom, B.M.
(2020). Interactive clustered heat map builder: An easy web-based tool for creating sophisticated clustered
heat maps. F1000Research (ISCB Comm J), 8. 1750.

Sahin, E., Tabrizi, H. and Tosun, M. (2011). Genotype x environment interaction and stability analysis of
orchardgrass (Dactylis glomerata L.) ecotypes for seed yield in Turkey. Research Journal of Biological
Sciences, 6: 413-416.

Salehi, M. and Saeidi, G. (2012). Genetic variation of some agronomic traits and yield component in
breeding lines of sesame. Journal of Crop Breeding, 9: 77-92 (In Persian).

SAS Institute (2008) SAS/STAT User's Guide Version 9.1, SAS Institute, Cary, New York, USA.

Shapiro, S.S. and Wilk, M.B. (1965). An analysis of variance test for normality (complete samples).
Biometrika, 52: 591-611.

Shukla, G. (1972). Some statistical aspects of partitioning genotype environmental components of variability.
Heredity, 29: 237-245.

Singh, B. and Bisen, R. (2020). AMM I analysis of genotypexenvironment interaction and stability of sesame
genotypes. Bangladesh Journal of Botany, 49: 215-221.

Tabrizi, H.Z. (2012). Genotype by environment interaction and oil yield stability analysis of six sunflower
cultivars in Khoy, Iran. Advances in Environmental Biology, 6: 227-231.

Thennarasu, K. (1995). On certain non parametric procedures for studying genotype-environment
interactions and yield stabilitiy. M.Sc. Thesis, PJ School, IARI, New Delhi, India.

Vaezi, B., Pour-Aboughadareh, A., Mohammadi, R., Mehraban, A., Hossein-Pour, T., Koohkan, E.,
Ghasemi, S., Moradkhani, H. and Siddique, K.H. (2019). Integrating different stability models to
investigate genotype x environment interactions and identify stable and high-yielding barley genotypes.
Euphytica, 215: 63.

Weiss, E.A. (2000) Oilseed Crops, Blackwell Sc. Ltd, Bodmin, UK.

Wricke, G. (1962). Uber eine Methode zur Erfassung der okologischen Streubreite in Feldverzuchen. Z
Pflanzenzuchtg, 47: 92-96.

Yan, W., Hunt, L., Sheng, Q. and Szlavnics, Z. (2000). Cultivar evaluation and mega-environment
investigation based on the GGE biplot. Crop Science, 40: 597-605.

Yol, E., Karaman, E., Furat, S. and Uzun, B. (2010). Assessment of selection criteria in sesame by using
correlation coefficients, path and factor analyses. Australian Journal of Crop Science, 4: 598-602.

Zeinalzadeh-Tabrizi, H. and Mansouri, S. (2020). Identification of adapted genotypes in sesame lines
based on multi-trait selection. Journal of Crop Production and Processing, 11: 17-37 ( In Persian).

04


http://dx.doi.org/10.52547/pgr.8.1.4
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.9.3
https://pgr.lu.ac.ir/article-1-215-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-01-22 ]

[ DOR: 20.1001.1.23831367.1400.8.1.9.3 ]

[ DOI: 10.52547/pgr.8.1.4]

Plant Genetic Researches, Vol. 8, No. 1

Evaluation of Seed Yield Stability of Promising Sesame Lines using Different
Parametric and Nonparametric Methods

Hossein Zeinalzadeh-Tabrizil”, Sadollah Mansouri? and Abbas Fallah-Toosi?

1- Assistant Professor, Horticultural and Crops Research Department, Ardabil Agricultural and
Natural Resources Research and Education Center, Agricultural Research, Education and
Extension Organization (AREEO), Moghan, Iran

2- Assistant Professor, Department of Oilseed Crops, Seed and Plant Improvement Institute
(SPII), Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran

3- Assistant Professor, Horticultural and Crops Research Department, Khorasan Razavi
Agricultural and Natural Resources Research and Education Center, Agricultural Research,
Education and Extension Organization (AREEQ), Mashhad, Iran

(Received: December 25, 2020 — Accepted: May 24, 2021)

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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