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1- Phonotypic variation coefficients

2- Genotypic variation coefficients
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Table 1. Analysis of variance results for studied traits
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Table 2. Multivariate analysis of hybrids
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Table 3. Simple correlation coefficients (Pearson) between traits in rapeseed hybrids
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Table 4. Theresults of Path analysis (grain yield is dependent variable)
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Figure 1. The dendrogram of cluster analysis


http://dx.doi.org/10.29252/jcb.10.27.115
http://jcb.sanru.ac.ir/article-1-583-en.html

W WAY 50l /Y o)l /o Jlo /1)) LS Mol aslicangs,

s a0 5l Lol gloog)S )3 )y 3y90 Slaio jlxe bl 5 (1 Sle 0 Jgi
Table 5. Mean and standard error of studied traitsin groups derived from cluster analysis

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

[ DOI: 10.29252/jch.10.27.115 ]

ey
ot s g ) ot £ 2oy Jsb pAS A by, a2 e by A e By o » o adgs
=8l ’ S ) S )93 »
a2y
AVYA-E AY A
YY/AE Vo ¥/A - Ea/VY YYV/YY-EY/YF Y¥/-5oE /A VAV/SY - Y /Y0 Y a v/ aRkavizd VY/AY - 2Y/VY AR\d q \
)Y A
ANY-E BN Y
"y VoYV 2V/AY YYSIA- - ENYD YY/Ve o /¥Y VAV/A. Y0 AV /AR A VA WYY Ve y o Y
/¥ av/a- - YO/ - YE/oee VAY/+ v+ \Fofonn Vefoeo ¥ ) ¥
AV/os %
‘5hs \oY/PY- SV YYS/AY£Y/-Y YYVY £ VY VAV/EV - £Y/Y - VPYIVY - Y/E YIAY-2Y/00 \0 Js

25 lome obidl 18 ol Y Ky ol g5 4S5) U5 4 pow dds>

Sladss 035 | Jols 5o 09,5 )3 o 398 Slio s oLzl il -0 gz ol
Continue Table 5. Mean and standard error of studied traits in groups derived from cluster analysis

Bl jlad 3lawy
4 i R . . © s e
> &l sl a8l dlaws > s g 3l > oY
Yo glis)) FEM S )5 2 : - e o 1S5 ol Qo A
“éh) Gholadlo Jsb o> Jsb g e iy, ol gl 19 s 5>
M EAY AN
NYY E- /Y- ¥o/AY-E0/\5 YIVA-£- /05 A7ZAVZE 4V ny AN Yivd VIASA- YD/ YANY-E5/vY VBN A a \
Moy -E\NY Ya/ay-£Y/AA V/af-£. /vy ANAY RS AVAV4 ¥/vy-£-/5v7 AARV/NAnVing YAYF-EV/AY Ve Vo YWY [ Y
NEA- ¥elAeo V/eYe YO/+ee A/ARES O/ AVARRS Y \ Y
N¥Y £ /M folov-EF/FF \ = AVAZREAVARY ¥/vyoEe /¥ AYY/YYoEYa/-y Yol -V -£V/AD A\ g

Bl o S 56 ol Y K ol o 452 o % pyw A

Slaiss 4555 5 Jols $lb 0g)S 3 sy 3390 Slio o oLzl 5 (ks -0 gz ol
Continue Table 5. Mean and standard error of studied traits in groups derived from cluster analysis

ol sl ):ljv
iy yasls Soiedom 3)Sdos 09y e Oy Aoyd &l 3 Slas &byl s S o BS g0 golusl )m Abg>
O asss
AFY & AY A X
Fa/YA- /¥ ERVARRE: 4 727N Ve/VeoEY/AY YAV /00 YO/« X550V Y/0F  E /¥ DOIAV-EY/YY VA A a \
[SZAVT= =204 VO« + «EFY/FA viog. Vo ¥Y/0¥- £ /AF A\ZYRERE % 0 7E2 N V2 O ) ¢ 4 ¥a/A--£¥/¥ Ve Vb AY Y o Y
FaTARY VeV Y/EN - ¥e/-5 0l ¥/NY- YA Y \ Y
av/ag-2a/-A FAY/0- VYL /VA a/3Y-Y/YA AATL) O SYLN S A\ /7 B 7 A F N Vi = DY oY/« f.£¥/va A\ J

P &b olaei ()8 cbhadls o et Dl Clae
b olass adlge ddlgo (pl WAyt Wodld Gl s Aoy
85 L o)h sadld ) (et Sl g (2 jes
aner |y bodly clyuss aoyd IV &S 55 woxiy adse jo
Cong g5l )3 dBl jlad e ys Jsb Clio d5e
Gt ) g | eagd Od) B 5 (e il
3o ool EB)) g 4Bl jlaB adlge o aidly 1) i
Mp&)szd}ﬁswdy)a.mo.\gbw}@aw
0y9d J}‘o c(;/") b Y L)I 4 Joy).a oold ul)ﬂx Oy
CrFede (Fgy doyd g hol Bl Job g gl IS
W} o.\ﬁ.cb O..C?) Loyl g 439,3 &lﬁ))l d&]}o 9 .\5.)9,3 Slaos
Sop 29 Sl (V) hlSen g gy (F Jgi)
vasuis 1y ol ddss daw Sl wjul IS Cuisii V0
ang |y bodly JS @l 51 aop AV/Y &S b
G (o wild slaws 0 Slos sladddge iy &S 13,8 o
ol e Oladllas )0 . SA5 odel dBlw ;3 0)F Sl

2iln e obisl 86 ol Y Ky ol S a5l s 4 g adgs

Uil Bua b 56 (PCA) Lol slaadge 4 4500

(F Jodn) cd )5 ©yguo ddlge (6391500 dlaad &y Lnodly e
opg pdlie &S Jol adlge i odel Cawd & = s
Olyss 51 o pd AT+ goomme j0 oS wiih S 5l gL
Syt 5l aoyd YA &S ol adlgo 050503 (e |y odls
S92 bls calpd SR Gl 05 4rg ) ek
43l U 59y (25 £9y8 U jgy b juw U gy lawo
38des g &l i (059 (S5l ey U joy (28
Slao adlge |) allge cpl Glyie o Cwl Kol
ailge 3 el &l 150 (19 9 Sdam 3 Sas ((Sigleid
Slas b ()i e, 5 il )Sloc ddlgo 4y &S pgd
L2 Caedl cpyiin b gy 3)Sles 5 aiby 5,Slee
ddlgo 390 a>gr |y odly lyusd 1 doyd YA/Y dilge oy
Ol 9 9505 i 1y edly JS s 1 aop3 VE/D pow
Slao o] )35 285 b 08 Sl 5 2 )58 Slass 4l
Sass g Wigr 53 e et dlawd (ool dBlu 3 s ye8 dlass
S pilea adlye )3 g Slio (pere | (o8 BLS


http://dx.doi.org/10.29252/jcb.10.27.115
http://jcb.sanru.ac.ir/article-1-583-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

[ DOI: 10.29252/jch.10.27.115 ]

WY

oadli dgy 9wl 3, Sles 1t o Slaw S0
Sy p e lpenl g 093l AB algs IS 5 il
P Syazen 5 (p0p9) Slie n (e Sl Sien
)'I odlazwl b 4:[; iz sl ‘_’)Ly.:z’ o\) u)):dsyo ‘l}lf
s > G35 g o)l pBI b wlinsej pB)l (sla S
@ Cod Olgs U sl jlime 95 ol ool 2 S8 Jls )
rl 58 Bl Joamayy (poy395 pB)l gl 5 (Byme
S y9aS p)S Bble p S Uy Yl bowy)
s ol 3 b ol asle Juab (sless! St b olgan
..))f odlazwl conl o\).o.zb aU; Ay 0y9d L D)‘yo.b &S )9“5

IS slacaisis 0,Slas (slinl 52, Shos oy bl b)) 9 €55 (o

P B 0P8 K9y » 30 (1) O)Sen 5 WL
st b Jol sladdie wlel p bJele 4 4jo0
E55 Mo pd Ar &S tol Cawdy VI yiiy dasuie adiy b
25 a2 |y pBl oy 29290
Si gad Sy 4 baye Fogus b e
(ol ol i dalllae 350 Slao blod 511 (gl gne
3939 D)8 odlaiwl (SNl cb)S j0 ga cpl il e o0
3 S8as g Sl b ab 2 Sles jb pne (Siuwod
Al 9 s > Wb OS5 SKjglan 3Sles (29,
Slp il & cwl gl Sl pols Giagh > (89,

_ o 9o Slio & bgye (sl ofag culpd 5 (oo (uibly 20> (S i)y Aoy o palie £ Joix
Table 6. Eigenvalues, total variance percentage, cumulative variance percentage and special coefficients vectors of studied traits

PCs PCs PC, PCs PC, PC, i
R R YRY .\ — YV WY A 5 b 3
IR RN RN Y- — /¥ Y nllS 5455 b 55
RN —f-e0 —l-¥a R —YAY T SIS
oY) .J5A —oYV e Y- T ST
RS I YR AT —AR —HITYA Saisrss ey b gy
—J$YA — /¥R —/a] —fyvs — /oy v Sy lis)
-/\aa -/ Y —[¥1 s —/-50 S8 3 s s

— T3

B2y <IYEA — A% ETNY —N-o -\aa @l ’°jj”" S
A¥YY — /¥ ./¥a) —fyys — Yoy s S92 13 cyyss s
—/o- YRV YD . J¥ay .08 —I\Ab e smas s ol
R R D) R AR -/ oy b ol
-IVEA — /TR VA LY LIy vy s sb
RA! — /A — Y5 —/\¥a Al ERAN ol 48l 4o
—I¥08 -/fay LI¥PY —¥WY VNS ¥ JEE:
_foAY Y5 RN ENYS .I¥ER IvYY st el i)
R — VY —/-08 -/\¥0 Iy —IYA s s
R — YA A —/\a0 N .Ivss s 3,8kes
—/YVA ey —eIYEY —IWY A NIRY sy oy
IR — YA s —./\ay R .Iysy ey 0ySkae
.[¥D RS YT EATY ¥5a A Sojodsn 3,Skes
R —IYEY /585 VAV LAY 0¥ bl asls
\IYD V- vio¥ Y65 /AN £V o35 polio
5l SIV W \$a- AAIY Yy JS sl ly oy
ARVY - AY/Y- vs/s. #¥/- AL vy 52025 il o>



http://dx.doi.org/10.29252/jcb.10.27.115
http://jcb.sanru.ac.ir/article-1-583-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

[ DOI: 10.29252/jch.10.27.115 ]

Wy WAY 50l /Y o)l /o Jlo /1)) LS Mol aslicangs,

&l

1. Baradaran, R., E. Mgjidi, F. Darvish and M. Azizi. 2006. Study of correlation relationships and path

coefficient analysis between yield and yield components in rapeseed (Brassica napus L.) Journal of

Agricultura Sciences, 12: 811-819.

Chahota, R.K. and S.K. Sharma. 1993. Studies on genetic variability and component analysis in

macrosperma and microsperma lentils. Indian Journal of Genetics and Plant Breeding, 53: 411-417.

Clark, JM. and G.M. Simpson. 1978. Growth analysis of Brassica napus. Canadian Journa of Plant

Science, 58: 587-597. ) ) ) ) _ _

Diepenbrock, W. 2000. Yield analysis of winter oilseed rape (Brassica napus L.). Field Crops

Research, 67: 35-49. _ ) _

Downey, R.K. and G. Robbelen. 1989. Brassica species. In: G. Robbleln et al. (eds.). Oil Crops of the

word, McGraw-Hill, New Y ork. 339-362 pp.

Downey, R.K. and SR. Rimer. 1993. Agronomic improvement in oilseed brassicas. Advances in

Agronomy, 50: 1-150. N

Farshadfar, A. 1997. Application of Quantitative Genetics in Plant Breeding, 1", Press Taq Bostan,

Kermanshah, 528£p (In Persian). _ o S

Hatamzadeh, A., S. Poordod, S. Moghadam., A. Shabani, and A. Zebarjadi. 2007. Genetic diversity in

Erassic)a napus L. genotypes under rainfed condition, Ninth Iranian Genetics Congress, 149 pp (In

ersian).

9. Hoseinzadeh Fashalam, N., Z. Shahadati moghadam, Gh. Kiani, M. Salvati, P. Zamani, A. Mahdavi
and R. Ali Nejad. 2012. The genetic diversity of different varieties of oriental tobacco (Nicotiana
%agapur? L.) type using multivariate statistical methods, Journal of crop breeding, 15: 126-134 (In

sian).

10. Ivanovska, S., C. Stojkovski, Z. Dimov, A. Marjanovic-Jeromela, M. Jankulovska and L. Jankul oski.
2007. Interrelationshi g between yield and yield related traits of spring canola (Brassica napus L.)
genot?/pes Genetika, 39: 325-332.

11. Ismaili, A., A. Nourozi Adl, A. Zebarjadi, R. Drikvand and KH, Azizi. 2013. Study on heritability and
path analysis of different traits, seed yield and oil yield of canola in climatically condition of
KhoramAbad, Iran, Agronomy Journal (Pajouhesh and Sazandegi), 104: 162-170 (In Persian).

12.Khan, F.A., S. Ali, A. Shakeel, A. Saeed and G. Abbas. 2006. Correlation analysis of some
quantitative characters in Brassica napus L. Journal of Agricultural Research, 44: 7-14.

13.Leilah, A.A. and S. A. Al-Khateeb. 2005. Yield analysis of canola (Brassica hapus L.) using some
statistical procedures. Saudi Journal of Biological Sciences, 12: 103-112 (In Persian).

14.Leon, J. and H.C. Becker. 1995. Rapeseed (B. napus L.) genetics. In: Diepenbrock, W, Becker, H.C.
(Eds.), physiological potentials for yield improvement of annual oil and protein crops. Journal of Plant
Breeding and Crop Science, 17: 54-81.

15.Mahasi, M.J. and JW. Kamundia. 2007. Cluster analysis in rapeseed (Brassica napus L.). African
Journal of Agriculture Research, 2: 409-411. |

16. g/IZ%nIy, B.F.J. 2004. Multivariate Statistical Methods a Primer. 3" ed., Chapman and Hall/CRC Inc.,

pp.

17.Murat, T. and C. Vahdettin. 2007. Relationships between yield and some yield components in
rapeseed (Brassica napus L.) cultivars by using correlation and path analysis. Pakistan Journal of
Botany, 39: 81-84.

18.Moradi, M. and Gh.R. Ghodrati. 2010. The correlation and path analysis for yield and agronomic
traits of spring Brassica napus L. varieties. Journal Crop Physiol o%/, 2:61-70 (In Persian).

19. Nejad sadeghi, L., H. Zeinali and A. Taleie. 2004. Stu KGenenc orrelation grain yield and oil yield
of some important agronomic traits in rapeseed through path analysis, Eighth Iranian Crop Sciences
gré(r:i .pla;nt breeding Congress, 112 pp, collage of Agricultural Sciences, University of Guilan (In

sian).

20. Olsson, G. 1960. Some relations between number of seeds per pod, seed size and oil content and the
effects of selection for these charactersin Brassica and Snapsis. Heredlitas, 46: 27-70.

21. Rameeh, V. 2004. Compare yield and other related traits and grain yield in spri n? rapeseed cultivars
and hybrids, Eighth Iranian Crop Sciences and plant breeding Congress, p. 46, collage of Agricultural
Sciences, University of Guilan (In Persian).

22.Rezaei, A. and A. soltani. 1999. Introduction to Applied Regression Analysis, Isfahan University
Press, 294 pp (In Persian). _ _ )

23. Sabaghnia, N., H. Dehghani, B. Alizadeh and M. Moghaddam. 2010. Interrelationships between seed
yield and 20 related traits of 49 canola (Brassica napus L.) genotypes in non-stressed and water-
stressed environments. Spanish Journal of Agricultural Research, 8: 356-370. o o

24.Singh, M. and G. Singh. 1995. Correlation and path analysis in Toria under mid hills of Sikkim.
Journal Crop Improvement, 22: 95-97. _ o )

25. Spahy, A. 1996. Application of statistics in agricultural research, Research organizations, promoting
and education a%riculture, 384 pp ﬁln Persian). o ) _

26. Thurling, N. 1974. Morphophysiological determinants of yield in rapeseed (Brassica compestris and
Brassica napusL.). Il. Yield components. Aust. Journa of agricultural research, 25: 711-721.

© N o o M w D


http://dx.doi.org/10.29252/jcb.10.27.115
http://jcb.sanru.ac.ir/article-1-583-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-10-20 ]

[ DOI: 10.29252/jch.10.27.115 ]

Journal of Crop Breeding Vol. 10, NO 27, AUEUMN 2018 .........iuuiitiiee et set et it e e et ettt e e e e eea e et e e eeein s 124

Evaluation of Diversity and Relationship among Yield and Yield Components of
Rapeseed Genotypes (Brassica napusL.)

Mahdieh Arshadi Bidgoli*, Hassan Amiri Oghan?, Mohammad Hossein Fotokian® and
Bahram Alizadeh®

1- Graduated M.Sc. Student of Plant Breeding, College of Agriculture, Shahed University, Tehran, Iran

2- Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension

Organization (AREEO), Kar%, Iran
3- Associate Professor, College of Agriculture, Shahed University, Tehran, Iran
) éCorrespondlng author: fotokian@shahed.ac.ir) ] ]

4- Associate Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension

Organization (AREEO), Karaj, Iran
Received: August 17, 2016 Accepted June 7, 2017

Abstract

In order to study of variation and correlation between yields and yield componentsin oilseed
rape, an experiment was designed using linextester method. Fifteen hybrid derived from crosses
of three g:)ri ng type and high yielding testers (SPN34, RGS003, SPN1) with five spring lines
with moderate yield (SPN3, SPN9, SPN36, SPN30, DH4) were tested using a randomized
complete blocks design with two replications in Seed and Plant Improvement Institute during
2014-15. Totaly 21 traits were studied. Mean sguares for all 21 traits except flowering time
were significant at 5% to 1% levels. Grain yield positively correlated with, oil yield (0.999),
biol o%ical yield (0.868), first (?Od height from ground level 86.627), the number of seeds per pod
(0.54 ? and the pod Ieng?}lh (0.523). According to the results of path analysis, oil yield (1.016)
and oil percent (0.379) had the most direct and indirect effects on grain yield, respectively.
Cluster analysis based on the sgquare Euclidean distance and Ward's method, classified crosses
in three clusters and the accuracy of the results of clustering was confirmed by discriminant
anadysis. Six independently principal components were identified in the analysis of principal
components, and this component could explain 89.20 % of the total variation. In genera, the
most important affecting traits was grain yield, which can be used to for direct selection of grain
yield in segregating generations.

Keywords: Cluster analysis, Genetic diversity, Oilseed rape, Path analysis, Principal
components analysis
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