Estimation of genetic parameters in rapeseed (Brassica napus L.) using different diallel

methods of Griffing approach
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Table 1. Mean of some agronomic and oil quality characters in parents in Brassica napus.

b Css IO G s, slam Oy b gy 5l Sy gl O s il sl 53 O slaws 4ls 458 05 sl s Slas B Ol Cils p asls R™ Sz Ol e
iy Plant ol Gl Sy N8 8 el
Genotypes Days to 50% Days to height Seeds/siliqua Siliqua on 1000 seeds Seed yield/ Oil content Harvest Glucosinolate  Erucic acid
flowering maturity (cm) mian shoot  weight (g) plant (g) (%) Index (%) content (%) (%)
HNS9802 48.25 137 152.7 18.55 49.1 3.58 7.55 40.95 15 116.55 16.15
GSC3A00 72.25 145 153.35 19.7 453 2.75 7.05 41.1 11.9 27.00 2.0
HNS9801 85 144 192.85 18 56.8 2.95 7.7 44.55 13.95 105.75 38.8
NPNO1 64.5 138.25 172.25 18.1 58.5 33 8.6 43.7 13.75 148.3 39.85
NPNO02 63.5 1435 148.9 19.15 47.55 3.1 6.85 43.75 16.2 123.6 26.1
TERI(OE)R-983 40.25 126.25 138.4 17.85 29.45 2.7 7.65 43.45 16.35 101.95 2.3
TERI(OE)R-15 37 120.5 155.6 17.05 33.85 3.2 6.9 42.8 12.45 100.75 9.9

(S SV o) cnolls b JolS” T (53 oy 53 13I8 Caliimn ol Sl 53 Shes (Sl o (:5ke) il sl 53 s oMl =Y Uil

Table 2. Summary of analysis of variance(mean of squares) for yield and various agronomic traits in full diallel with parents Brassica napus (Griffing method 1)
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S.0.V. df Days to Days to Plant Length of &y Sy Siliqua on Siliqua Seeds/ 1000 seeds Oil Seed

50% maturity height main Primary Secondary  main shoot length siliqua weight content yield

flowering shoot branches/p  branches/ /plant
(cm) (cm) lant plant (cm) (8) (%) (&)

Replication LSS 1 11037 26.59" 693.37" 87.01™ 1.21™ 3.16™ 14.08 ™ 0.02™ 0.96™ 0.11"™ 0.20™ 2.70™

Treatments Ses 48 317.73" 128.88" 894.34" 384.88" 2.960" 14.41" 430.51" 0.50" 15.00” 0.23" 339" 32737
Parents(P) ol 6 580.317 198.79™ 1211.23" 471.46" 3.58 30377 539.04™ 0.26™ 4.63™ 0.55" 447 5517

Hybrids(H) [FTN 41 266.73" 121.717 869.10™ 354.63" 2,927 11.79" 418.37" 0.53" 15.54" 0.18™ 329" 3L117

P.vs H. Lady 8V ol 1 833.33" 3.75™ 28.05™  1105.32" 0.41™ 26.07" 271.96" 0.61™ 54.69" 0.36" 0.45™ 26247
Error olzsl 48 25.72 5.60 166.02 90.44 0.71 2.83 63.99 0.18 6.38 0.08 1.15 7.16

ns, * and ** :Non significant, significant at the 5% and 1% levels of probability, respectively.
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Table 3. Summary of analysis of variance(mean of squares) for yield and various agronomic traits in half diallel with parents Brassica napus (Griffing method 2)

Dl pe FRN G gy sl G 5y sles S5 gl Bl Jgb L sl PEIEINNE OME sl Job S alsslas als e 0)s K™ ls 5 Shes
S.0.V. 3T AU on KR Plant el 53 adsl sla 5345t gla Bl s e e Ry POV
df Days to Days to height Length of e Gy k! Siliqua Seeds/ 1000 seeds Oil Seed yield
50% maturity main shoot Primary Secondary Siliqua length siliqua weight (g)  content /plant
flowering branches/ branches/ on main (2)
(cm) (cm) plant plant shoot (cm) (%)
Replication kY 1 114.29" 41.14 617.29™ 236.21™ 121" 6.67"™ 240™ 0.002™ 10.86 ™ 0.104 ™ 1.30™ 9.48™
Treatments s 27 279.70™ 147.30™ 989.21" 337.87" 281" 15.56"  354.28" 0475"  17.757 0.261° 3.23° 36.117
Parents(P) oy 6 580.317 198.79™ 1211.23" 471.46" 3.58™ 30377 539.047  0.265™ 4.63™ 0.548" 447 5.51™
Hybrids(H) b, 20 138.87" 137.87" 967.51" 254.46" 2.69 11,137 306.92” 0.537°  20.29" 0.179™ 2.83" 37.62"
P.vs H. Vs lly 1 292.60™ 27.52™ 91.26™ 120439 0.60™ 1559 187.30™  0.499™ 4574 0.183™ 129 189.51"
Error olzal 27 17.84 6.77 166.21 111.83 1.20 2.84 100.41 0.248 7.05 0.118 1.34 4.56
ns, * and ** :Non significant, significant at the 5% and 1% levels of probability, respectively. ** % ns
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Table 4. Summary of analysis of variance(mean of squares) for yield and various agronomic traits in full diallel without parents Brassica napus (Griffing method 3)

Sk ate s G gy sl G 5y sl <y gl Bl db L sl 4l sl OMe sl OMEdb s abslas s e 0 Ol &l Shes
&3l3T AU o0n Oy ko 2 adsl gle 2l gl Bl s e Gy
S.0.V. df Days to Days to Plant Length of o Gy k! Siliqua Seeds/ 1000 seeds Oil Seed yield
50% maturity height main shoot Primary Secondary Siliqua length siliqua weight content /plant
flowering branches/ branches/ on main
(cm) (cm) plant plant shoot (cm) (2) (%) (2)
Replication SIS 1 171.43* 36.01%* 397.13 ns 75.23 ns 0.026 ns 1.38 ns 23.16 ns 0.013 ns 9.79 ns 0.003 ns 0.183 ns 0.352ns
Treatments Sl 41 266.73**  121.71%* 869.09%*  354.64%* 2.92%%* 11.79%* 418.37** 0.534 15.54%* 0.176** 3.30%** 31.11%*
Parents(P) ol 20 142.62%*  148.18%* 979.05**  266.99%* 2.84%%* 11.21%* 316.87** 0.537** 19.97** 0.180** 2.98** 37.14%*
Hybrids(H) (PSR 20 368.14%* 93.18** 790.27**  458.05%* 3.14%%* 12.69%* 540.73%* 0.553** 11.73* 0.179** 3.40%** 26.03**
P.vs H. Loy oV s 1 720.43**  162.92%* 246.22ns 39.35ns 0.258ns 5.17ns 1.21ns 0.098ns 3.31ns 0.133ns 7.50%* 12.02ns
Error oLzl 41 26.79 5.91 172.87 90.88 0.507 2.87 56.79 0.169 5.71 0.032 0.911 7.96

ns, * and ** :Non significant, significant at the 5% and 1% levels of probability, respectively.
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Table 5. Summary of analysis of variance(mean of squares) for yield and various agronomic traits in half diallel without parents Brassica napus (Griffing method 4)

ek e G gy slias ol il db e als sl Gl 4l sl 23 M sl &l sl Gls e 05 3y Ol 4l 3 Sles
s o G 55 adsl &y 55 456 Sl Bl oMe s 1000 seeds PN
S.0.V. Days to Length of Primary Secondary Siliqua on Seeds/ weight 0Oil Seed
50% main shoot branches/ branches/plant ~ main shoot siliqua content yield
flowering (cm) plant (2) (%) /plant (g)
Replication 2SS 219.42" 248.21™ 0.033™ 372" 8.33™ 45387 0.002™ 0.782™ 357"
Treatments s 138.87" 254.46" 2.69™ 11.123™ 306.92™ 20.29" 0.179" 2.83" 37.62"
Parents(P) ol 15.08 119.03 0.664 2.99 98.56 4.63 0.032 0.953 5.46
sk ok

ns, * and ** :Non significant, significant at the 5% and 1% levels of probability, respectively.

.'/A}'/ﬁJb\cpjﬁj\swgb:ﬁ)ls&rd;%;q B}



LS s (S sle el 5T

S 55 o105 o VY (sl 68y £ Caliie (sla Jr55 55 (Dl o 0:850e) 6 1y oS 57 48 s 4Dl =7 sl

Table 6. Summary of combining ability analysis (mean of squares) in different methods of Griffing approach for 12 agronomic traits in Brassica napus

P ss sy S e i G 5y slias G gy sldas Sy gl Bl Jsb Sl sl 4l sl 53 COe slaws M b 5 4l sl als e a5 9y Ol 4l s Shee
GlT a0 Oy ol sl asls G g 34yt ol isls e &y
G 5 adsl
Diallel S.0.V. df Days to Days to Plant height Length of Primary Secondary Siliqua on Siliqua Seeds/ 1000 seeds  Oil content Seed yield
method 50% maturity main shoot  branches/ branches/ main shoot length siliqua weight /plant
flowering (cm) (cm) plant plant (cm) (g) (%) (g)

GCA 6 730.3" 357.217 2454.44"™ 714.78" 3.28" 33.65" 1225.79™ 0.840" 11517 0.335" 527" 24.17"

i) SCA 21 103.1: 23.68:: 218.06" 161317 1.29: 438" 83.7”* 0.198" 10.24™ 0.109" 1.26: 18.38::
Method 1 REC. 21 51.4 21.55 102.77™ 74.33™ 1.15 2.47™ 58.01 0.136™ 3.61™ 0.054™ 1.09 12.13
Error 48 12.86 2.80 83.01 4522 0.355 1.41 31.99 0.092 3.19 0.040 0.573 3.58

GCA 6 402277 266.84" 1648.33™ 380.38" 3277 20.32" 581.72" 0.352" 4.02™ 0.257" 244" 16.68"

Y s SCA 21 64.73" 18.47" 164.97° 108.52" 0.871™ 420" 61.55™ 0.205™ 10.26" 0.095™ 1.34" 18.45"
Method 2 Error 27 8.92 3.39 83.10 55.92 0.599 1.42 50.20 0.124 3.52 0.059 0.671 228

GCA 6 481.34"  278.42" 1880.53" 574.03" 2117 20.97" 1021.49™ 0.984" 14.12" 0.171" 451" 31.35"

. SCA 14 8517.88"  53706.0"  69847.12"  15014.60" 72.56" 133.64" 5137.25™ 83.08" 1253.52" 31.04™ 5796.16" 605.26"

Met;:; 3 REC. 21 102.74” 43117 205.55" 148.66™ 230" 493" 116.02” 0.272" 7.217 0.108" 218" 24.26"
Error 41 13.40 2.96 86.43 45.44 0.253 1.44 28.39 0.085 2.86 0.016 0.455 3.98

.. GCA 6 147.797  188.54™ 1120317 18230 1.99” 7.13" 346.24" 0.387" 5.28" 0.081" 1.52 30.51"

Met;‘:é . SCA 14 35.85" 17.68™ 210.95 103.63™ 1.177 4.89" 70.84™ 0.218™ 12.22" 0.094" 1.37° 13.80™
Error 20 7.54 3.56 91.23 59.52 0.332 1.50 49.28 0.117 231 0.016 0.476 2.73

ns, ¥ and ** :Non significant, significant at the 5% and 1% levels of probability, respectively. TN 570 ezl s 53 5l fmn D3 1 e pde o5 4 *F 5% ons
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Table 7. Estimation of additive and dominance genetic variances and calculation of dominance ratio in Griffing methods for 12 agronomic characters in Brassica napus

S5 el &3 s G 5y slaes G 5y slaes <y plis) ol dsls b sl axls sl sl 4 ls sl 53 COAE sl O Jsb 53 &3 sldws §ls 13 03 B0 Oljee 4l s Sl
Bl AU o0n REW G5 adsl Gy 55456 Sl isls SN &y
Genetic Diallel Days to Days to Plant Length of Primary Secondary Siliqua on Siliqua Seeds/ 1000 seeds Oil content Seed yield
component method 50% maturity height main shoot branches/ branches/ main shoot length siliqua weight /plant
flowering (cm) (cm) plant plant (cm) (g) (%) (g)
1 51.41 11.90 76.95 66.14 0.533 1.69 29.50 0.06 4.02 0.039 0.391 8.43
e byl 2 55.81 15.08 81.87 52.60 0.272 2.78 11.35 0.08 6.74 0.036 0.669 16.17
3 4252.24 26851.52 34880.34 7484.58 36.15 66.10 2510.62 41.49 625.33 15.47 2896.99 300.64
op’ 4 28.31 19.12 119.72 44.11 0.838 3.39 21.56 0.101 9.91 0.078 0.894 11.07
1 90.22 47.80 320.62 79.96 0.292 420 163.58 0.092 0.238 0.032 0.575 0.934
2 75.12 55.19 329.64 60.41 0.533 3.58 115.59 0.033 -1.39 0.036 0.24 -0.390
B Ll i
3 -1607.31 -10685.52 -2888.11 -14.09 -22.53 -823.15 -16.42 -247.88 -6.17 -1158.33 -114.78
) 13593.32
o 4 44.78 68.34 363.74 31.47 0.328 0.896 110.16 0.068 -2.78 -0.005 0.06 6.68
1 0.57 0.25 0.24 0.83 1.83 0.41 0.18 0.61 16.89 1.22 0.68 9.02
e s 2 0.74 0.27 0.25 1.37 0.51 0.78 0.10 242 -4.85 1.00 0.28 -41.46
3 -2.65 -2.51 -2.57 -2.59 -2.57 -2.93 -3.05 -2.53 -2.52 -2.51 -2.50 -2.62
0D /CA” 4 0.63 0.21 0.33 1.40 2.55 3.78 0.20 1.49 -3.56 -15.60 14.90 1.66
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Table 8. Formula for estimation of variance components in Griffing different methods

Diallel method I s is) 0¥ e s S 5 s O ¥ oyt (s s S 5 b 62 e Sl 51 il
1 M, + p(p-DHM p Mr —M!
Method 1 \ S %[Mgi%] %(MS—MQ) %
‘o 1
: —+2)M, - M
Method 2 o (p ) g s) (M s M e,) _________
1 '
Method 3 Y b ) M -M) (M, —M;) (Mr—-M))
2p-2) 9 s 5 5
M, -M —-M’
- (Mg ~My) (M, -M))
Method 4 -2

*G\2 :2Gg2, ok g2 :css2
64%: Additive genetic variance
op’: Dominance genetic variance
Mg:gca mean of squares
Ms:sca mean of squares
Mr: reciprocal mean of squares
Me: Error mean of squares in RBD ANOVA table
M’e = Me/r
r: No. of replications

p: No. of parents
c: pP-ptl
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Estimation of genetic parameters in rapeseed (Brassica napus L.) using different
diallel methods of Griffing approach

S. S. Pourdad! and J. N. Sachan?
ABSTRACT

The theory and analysis of diallel crosses have been defined and developed by many scientists. Griffing in
1965 described the diallel analysis in four methods with four models. In this study estimation of genetic
parameters through different methods of Griffing approach was compared. Seven lines of Brassica napus L.
were crossed in all possible combinations including reciprocal crosses. Forty two Fis together with seven parents
were planted using randomized complete block design with 2 replications. Combining ability analysis was
carried out for 12 agronomic characters on the basis of four methods of Griffing’s approach. Estimation of
additive (c,%) and dominance (op°) genetic variances and calculation of dominance ratio (op*/c,”) was carried
out for these methods. The estimation of additive and dominance genetic variances in the method 3 were
negative for all characters and in method 2 and 4 they were negative only for some characters. However, in
method 1 additive genetic variance was positive for all characters. Considering the estimation formula for
additive and dominance genetic variances it was concluded that, when mean square specific combining ability
(SCA) is greater than mean square of general combining ability (GCA), estimation of additive genetic variance
is negative. This situation was observed in methods 2, 3,and 4 but not in method 1. It was indicated that
components of genetic variances was better estimated in method 1 than the other methods in this study. Results
indicated that the method 1 provided consistent estimation of additive and dominance genetic variance and was
superior in comparison with the other Griffing methods.

Keywords: Canola, Combining ability, Specific combining ability, Genetic variance, Additive genetic
variance.
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