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Table 1. Genotypic code, name and origin of the tested winter rapeseed (Brassica napus L.) genotypes
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Table 2. Agro-climatic, soli and yield characteristics of studied environments
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Table 3. Equations of nonparametric stability procedures
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Table 4. Combined analysis of variance for seed yield of rapeseed genotypes in different environments
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Table 5. Analysis of genotype x environment interaction using different nonparametric tests on 13 rapeseed

genotypes grown in 12 environments
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Table 6. Non-parametric measures of stability along with their ranks for 13 winter rapeseed (Brassica napus L.)

genotypes.
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Figure 1. Cluster analysis of 13 rapeseed genotypes based on mean yield and non-parametric measures of stability
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LM)L:T FHEY ;)&[A_; S @ S @ S @ S © NP, @ NP, @ NP, ®@ NP; @
S @ -Jof

S @ NN a8

S @ JIAET AT N\

S © N v N Jay””

NP, @ N -/oY IS oIvE < /%0

NP, @ NI NN N3y N AT -/f5

NP, @ NI NN v A Jar” /YA AT

NP, @ Ay N v NETE NV <IYA o Jar”

KR JAFT T v M N7N Nis! N N N

(V) S oLl KR (Y) 95,15 (slaolol :NPi® o NP3 NP@ NP (M) gla g ,las 5 (V) ol glaoylel 5i®) 5 S S S0
2oy ) 90 Jlin) o )3 )b bre i yay K o F

Jlo s55) KNyLB lases 93 g0 (gl Jlo 2)5) KI16 09,8 iy (30080 b 5 (ote (Stawod ool

plez 05,5 3 (ped Jlo oBy5) Zrgl7 o (Jsf  qubs 4 aver b e NP o)Ll Lels (Cluster 1) pgu
o o lalame (¥ JS5) 223,513 (Cluster 1) (Sujglse) () porie bl pows 5 p5o 05,5 slajlel
bso X Coigh) LiiSad p polie Hai 1S o )48 095 rlo slaiagh 5l sdelCwwda mls o &b
3 gblite I il b lalase 5 st paay Soo5 NP@ g NP NP® SO S clao,lol 35 puiioce
» 8 gbhow Jlie n XpSe )8 eSS WS B bbb (o)) Sl porde b
b ablite jiiSony b 5,5 o 53 @glite (slaog,S (YY)
oelple (VYY) aib e epdr Cund (gyslwl S ab o0Sles HSke e p blase (sa005)5

Caglitio 0Ly 09,5 Sy 3 olitile)S” g laes (43515 pazuie ) bl 5l og)S Jlex yn 390 oo
b i3l uiSlam sy onimd lis 9 oiw] 90 cpl (oo sl Joli (Cluster 1) Jol 09,5 (Y JS5) 58
(y Syge boliwl w3l elolS e g (ped Jlo od) KNYLT (Jgl Jlo okéol) EsfL6
Cundy lon g o luld 5l olisle,S 5 laes olKiwsl  HMALE & JSib 4 dgs b g (po> Jlo z,5) Krjl7
Caglio b5 5 S canl (Kew 45 5yl poliie Ly i KIM16 «(pes Jlo olaen) HMAL7 (Jo) Jbo lien)
Jlo g3 2 8515 Sl ey o ol 9> cul 09,5 53 (pgd JLu oliile)S) KIMLT g (ol Jlw olisle S)
bl (Sly 5 09)S Sy o oliile)S g plien Gilefl  salase Jols (Cluster 1) pow 09,5 33,5 51,3 pgd
2l & G o8l 93 0ol YL GBS g ot 9 (sl Jbo 0B))) 27916 fee> Jlo oleaol) ESfL7



v-a

WAR 50l /YD oyleds /e235lgd Sl /2ly; S # Mol doliings

ol 5 S 4 By oD ol & LS Gl S
e ol el bl solie b L Yl bt Lo oS
OBSHIE K0S Bl Lgw pB)l sy clinloil
5 85 @S oldel lolaal pgd g Jol lagle
5 SRS ple oamplis e la 05 3 (B
59 Ol aal o ol pl 29 dus iy B yue
ol ler g Ol bulys ol oluss exms L el Cpl

odadlis yel cpl K ojledy Sl ol
Jlo 3 Jsb 3 sblio o) sonldl Ll Sl s
2 ladle > Glalejl cpl LSS L W g () 0 3590
JB sl @ Sop glomes Jhlejl s o (590
1 Gblie ol 2lsp 5 o Sl & S e Al
Wlge 9 8 b IS 5 Ses g9y Jlo w2 (b
olly g ol gd 4B e ) alie bl plyiea

D1 sy 390 Jlw 93 Jsbo y> 3l g o Jo cpais (b o bgw lacadsy (ow)p b (YY)
1.07
0.71
L5
=
=
E Cluster I Closter I  Cluster IIT
036 1
I
0.00 - | |
Y NP2 53 56 NP4 NP3 KR 51 52 NP1
Statistics

Laee WY 53 1315 (g WY il 5,8hee 0o 5 (5 52bL0 (5l (slomlol ¥ ayo5 =Y IS5
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Abstract

Evaluating of the rapeseed genotypes under different environmental conditions would be
useful to identify genotypes with stable and high yield potential. In order to study yield stability
of winter rapeseed genotypes, 9 new advanced lines along with four cultivars Okapi, Ahmadi,
Nima and Nafis were evaluated in a randomized complete block design in six experimental field
stations including Esfahan, Hamedan, Karaj, Kermanshah, Khoy and Zarghan during 2015-
2017 growing seasons. Results of combined analysis of variance indicated that the effects of
environments, genotypes and genotype x environment interaction were significant, suggesting
that the genotypes responded differently in the studied environment conditions. So, there was
the possibility of stability analysis. Cluster analysis based on the mean yield and nonparametric
stability statistics showed that there were three main clusters. According to mean rank of
nonparametric stability parameters, the genotypes G1, G2, G5 and G13 with the lowest value
for mean rank were stable, whereas genotypes G4, G11, G7 and G9 Wlth hlghest values Were
unstable Also, the results indicated that the nonparametric statistics 5@ S5O NP® NP®,
NP, and KR were associated with mean seed yield and the dynamic concept of stablllty.
Therefore, these methods were suitable for selecting stable and high yielding genotypes in
winter rapeseed. Based on these parameters, the genotypes G13 and G2 with mean seed yield
4086 and 3829 kg h™ respectively, were identified as high yield stable genotypes. So, these
genotypes could be used for cultivation in cold and mild cold regions of the country.

Keywords: Cold and mild cold climate, Genotype x environment interaction, Non-parametric
methods, Rapeseed, Stability analysis



