Iranian Journal of Field Crop Science el el blE
Vol 53, No 3, Autumn 2022 (31-39) O OB '°"J'°
DOI: 10.22059/1JFCS.2021. 327018.654843 (-T2 1F) 50l ¥ 6led OY 5,90

Evaluation of genetic parameters of different rapeseed traits using diallel analysis

Mohammad Amin Norouzi!, Leila Ahangar™?, Kamal Peygamzadeh?, Hossein Sabouri?,
Sayed Javad Sajadi®
1,2,4,5. Plant Production Department, College of Agriculture and Natural Resources, Gonbad Kavous University,
Gonbad, Iran. 3. Horticulture Crop Research Department, Golestan Agricultural and Natural Resources Research and

Education Center, AREEO, Gorgan, Iran.
(Received: July 15, 2021 - Accepted: December 4, 2021)

ABSTRACT

Bilateral diallel crosses of eight rapeseed genotypes were used to graphically analyze and estimate of
genetic parameters for agronomic and physiological characteristics. F1 along with their parents (64
genetypes) were planted in a randomized complete block design with three replications at Gorgan
Agriculture Research Station, in 2019-2020. The results of analysis of variance showed that a and b
components were significant for all traits. The results of the Jinks-Hayman test indicated that hypothesis
of the genetic analysis were satisfied for pod length, number of pod per lateral branches, number of pods
per plant and 1000-grain weight traits. Analysis revealed significant values for D and H1 estimation for
all traits, which indicated the existence of both additive and non-additive effects on genetic control of
these traits. While the proportion of non-additive variance was higher than the additive effects for all
traits, which was in agreement with high mean levels of the degree of dominance. The positive and
significant sign of F confirmed that there are much more dominant alleles than recessive alleles in
parents, regardless of whether they have a negative or positive effect. Based on Hayman graphical
analysis, 1000-grain weight was influenced by the dominance of genes. Narrow-sense inheritance levels
were low for all traits, which could indicate a greater impact of environmental and non-additive effects on
their genetic control. The results showed that selection-based methods were not very effective in canola
yield improving and production of hybrids and exploiting the effects of gene dominance is necessary.
Keywords: Dominance, genetic effects, graphic analysis, Hayman, heritability.
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Tablel. Variance analysis of phonological and morphological traits, yield and yield components of rapeseed.

Days to _Flower Plant Height No. Lateral Podding Pod Length No. Pod per No. Pods per 1000 G rain .
SOV df 'Lermlnatlon from (CM) Branches Height (CM) (C™) Lateral Branches Plant Weight Yield (kg/ha)
mergence Date (gr.)

Replication 2 133.85™ 677.83 ™ 0.72" 549.35 ™ 10.29 2866.68" 3200.67" 0.03" 99781.84"
Genotypes 63 88.43 ™ 844.23 ™ 422" 884.67 7.33" 25563.3™ 25548.2 ™ 1.22" 419469.47
(OAY} - 1.81 1.65 10.31 2.49 7.23 8.99 6.34 6.54 6.39
R? - 0.88 0.98 0.87 0.98 0.92 0.97 0.97 0.89 0.89
Error 126 5.91 7.24 0.29 4.60 0.32 344.28.4 337.27 0.07 25002.70

IS slacadssy yo o ,Slas slil 9 0 Shas «S555058 )50 «Su59d908 Dlao (gl et (o9, & Jllglo Blus b (s 0 =Y Jga

Table 2. Evaluation of diallel hypothesis using Hayman method of phonological and morphological traits, yield and its components in rapeseed genotypes.

Days to 'Flower Plant Height No. Lateral Podding Pod Length No. Pod per Lateral 1000 Grain .
Parameters 'I'Eermlnatlon from (M) Branches Height (CM) (CM) Branches No. Pods per Plant Weight (gr.) Yield (kg/ha)
mergence Date
b (Wr, Vr) +sb 0.522+0.504 0.497+0.222 0.70+0.34 0.209+0.368 0.843+0.317 0.88+0.24 0.802+0.255 1.082+0.158 0.780+0.330
Ho: B =0 1.037™ 2.235™ 2.062" 0.569" 2.663" 3.636" 3.13" 6.828™ 2.361™
Ho: = 0.948"™ 2.261™ 0.872"™ 2.151™ 0.496 "™ 0.48™ 0.773™ -0.519" 0.667"™
vr 30046.65™ 737655.10™ 3.84™ 146074.16™ 6.17" 96826228.30™ 96752860.5" 0.32" 82708639468 ™
Wr 7362.90™ 226662.04™ 4.24™ 38522.08™ 1877 63727375.5" 40467612.1™ 0.01" 23073154401
Wr+Vr 63291.12™ 1650905.52™ 14.28™ 245153.50™ 11.45™ 290745132.3" 221501254.5™ 0.44™ 146375598763 ™
Wr-Vr 8838.07™ 199286.21 " 175" 130029.93 4.03™ 28943983.6 ™ 53415299.6 " 0.24"™ 70744123996 ™

ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 3. Variance analysis of phonological and morphological traits, yield and its components in rapeseed

genotypes based on Hayman method.

SOV df Pod Length (CM) No. Pg?aﬁgaé_sateral No. Pods per Plant Vl\/?a ?gh(t;zglrn)
a 7 14.42™ 51320.9" 52992.04™ 1.26™
b 28 4.99™ 21609.5™ 21702.77 1.21"
b1l 1 3.40™ 988.5" 2993.18" 0.86™
b2 7 5.96™ 33104.2" 35488.12™ 1.947
b3 20 473" 18617.4™ 19236.63™ 0.97"

Doy SO g i Jlisl s jo Jls pxe g o pixe il ol g sk g 5 NS
ns, * and **: Non-significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Estimation of genetic parameters of phonological and morphological traits, yield and its
components in Rapeseed using Hayman- Jinks method.

pz?raerr;]eettlgrs Pod Length (CM) No. Pg?aggael_sateral No. Pods per Plant Grain Weight (gr.) 1000

D 3.26™ 18175.7" 17904.9™ 9.78™

H1 3.93" 22309.9" 21937.59™ 8.68"

H2 2.68" 14135.4™ 13963.717 6.05™

F 3.39™ 22107.3" 21525.8™ 6.8

E 0.32 135.5™ 252.36™ 413"

h2 0.35 84.9™ 429.95™ 1.27
\(Hy/D) 1.10 1.1 1.1 1.43
Ho/4H, 0.17 0.158 0.159 0.15
h2/H2 0.13 0.006 0.03 0.2
RLYT,(Wr+Vr)] 0.84 0.67 0.52 0.93
h2b 0.79 0.97 0.95 0.74
hn 0.36 0.36 0.37 0.15

Woyd S gy Jleil mhaw )0 jls gime g IS e pué o iy e g 3
*and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 1. Wr on Vr regression line and distribution of parents around the regression line. (Parents: 1-
SPN-202 2- SPN-204 3- SPN-206 4-SPN-207 5- SPN-217 6- SPN-225 7- SPN-227 8- SPN-182).
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