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Genotypic and Phenotypic Behavior for Quantitative Traits of some Wheat
Varieties (Triticum aestivum L.) and their Half Diallel Crosses

Ahmed H. Anees Abdul-Khader H. AL- Jubouri
Department of Plant Protection/ College of Agriculture and Forestry/ University of Tikrit

ABSTRACT
A field experiment was carried out at the research station of the field crops department\
college of agriculture\university of Tikrit during (2011-2012 and 2013 winter seasons, included
crossing according half diallel cross in the first season and evaluating parents and their crosses in
the second season to study the genotypic and phenotypic behavior for the traits: days to anthesis,
plant height (cm), no. spikes. plant™, no. grains. spike™', 1000 grains weight (g) and individual grain
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weight. Results showed highly significant differences for whole studied traits, many parents have
high significant means and agood combiner in many traits especially ACS-W-J19-9148 parents in
plant height and grains. spike™ , ACS-W-J14-9143 parent in days to anthesis and 1000 grain weight
and ACS-W-J15-9144 in no.grains.spike” and individual grain weight. Many crosses have better
performance and affected positively to wards desired direction of significant hybrid vigor (ACS-W-
J19-9148 X sham 6) in no. grains. spike” and individual grain yield, (ACS-W-J15-9144) in 1000
grain weight and individual grain weight. Whole traits were controlled by dominance type of gene
action and that adequate with the ratio of the degree of dominance which were more than one.
Consequently heritability in narrow sense and expected genetic advance were low. The last two
crosses can be useful through the application of pedigree selection on the late segregation
generations to improve bread wheat cultivars.

Keywords: Wheat, half diallel crossing, hybrid vigor, genetic parameters.

Triticum aestivum L.

(2017) Kalhro et al., (2015) (2014) Khodadad et al., (2012)
Griffing (1956)

(2016) (2011) (Unay, 2004) .
.Yadav et al., (2017)
(Yaday and Singh, 2011)
Saeed and Khalil, (2017) (2017) (2014) (2012)
(2012) (2012) : Ferrari et al., (2018)

.Thomas et al., (2017) Kumar et al., (2017)

Acs- (2) Acs-w-J19-9148 (1) Acs-w-J12 - 9145 )
/ (6) © 5) Acs-w-J15-9144  yHAcs-w-J14 - 9143 (3 w-J6-9126
/ / : /
2012-2011
Griffing



78

-2012
2013
(/P05 100) .Dinit-DS
(/' N200) (P 20 5 %46)
(2011 ) (%46 )
Randomized Complete Block Design
60 10 ( )
(2013-2012)
) ( )
(
)
15 ) (
) (
) ( 1000 1000 (
(
%5

.( Al-Zubaidy and Al-Falahy,2016 )
Kempthorne and Curnow,(1961)

MSGCA =g°e +1o°s + [rs(n-2)/n-1] o°g
MSSCA =g c+ro-s

MSe = 7€
MSe MSSCA MSGCA :
: 62s o2g

sc’D=g"g ; o°A=2¢E=MSe ; o°

Kempthorne, (1957)

: a BSh* NSHk-
A ¢D/cP ; a=V205°G/cBS=hr*P ; o A/oNS=h*
: Po* Go“:

DA+ 6°G=¢"
Eo°G+o"P=¢"
%650-9620 %20 ) (1999)
%40 ) (1999) (%50



79

(GA) (%60 %60-%40
=oP %10 1,76 =i GA=i hNS oP (1960) Allard
7GA% = (GA/) NPE
%30 - %10 %10 ) Agarwal and Ahmed,(1982)
(%30
Statistical Analysis System ot

.Microsoft Office Excel 2003 Minitab (SAS version 9)

(1 )
%1
8 )
.(2017) Kalhro et al., (2015)
(MS) 1
1000
8.35 9.41 6.41 0.60 41527 5.38 2
**)4 47 *%19.92 **48 66 **)1.62 **229.18 *%18 .48 5
1.11 1.79 3.69 0.04 18.48 0.52 10
26.17 10.08 19.16 1.32 57.73 19.28 2
**35 22 **33 82 **91.70 **1.17 **155.48 **21.49 15
0.87 0.42 0.70 0.16 2.70 0.52 30
(%1) *k
117.00 4 (2
(4X1) 4
116.66 (4X2)
(5X3) (4X2) (6X1) (4X1) (2X1)

(5X3)




80

.Thomas et al.,(2017) (2012) (2012)
() 2
0.18 Og x4 87 3.54- hi17.00 | 2X1 0.70 al23.00 !
0.11 SE **1.89 2.66 al2533 | 3X 1
275 a? *%5 14 2.58- hit6e6 | *X!
0.78 SE *1.08 287 abl2433 | 53X 1
5.18 o} #5350 1.91- o11866 | 01
1.84 SE 0.82 0.87 12233 | 3X2 | o0s0- | b120.66 2
ol %3 31 137- nilees | X2
7.93 0.27- 0.08 ef12033 | 5X2
811 2 0.00 129 of120.66 | 6X2
P
100 0.16- 2000 | 4X3 162 | bl21.33 3
0.98 hs 0.00 1.04- | cder2133 | 2 X3
1,92 2.16 b123.66 | 6X3
034 Rz 5X 4 c117.00 4
N 2.04 1.79-
%42 25 def121.00
1.94 - 6X 4 c118.33 5
a 158 0.41
%) 27 fa119.66
1.70 G. 6X5 c117.00 6
’ 1.70 0.04-
%3 09 ¢d122.00
141 G.% 487- 0.17 SE 0.13 S.E
6 ( 106.00) 4 G )
3 2
119.13 (3X2)

(3X2) (6X1) (3X1)

Khodadad

Yadav et al., 2017) (2016)

(6X5 (6X4) (6X2)

Harvest index

etal.,(2012)




81

(5X4) (6X3) (5X3) (5X1)

()
22.79 a2 4.63 0.58 del03.93 2X1 0.11 ab95.67
14.92 S.E 11.42 9.66 b116.10 3X1
31.06 of 11.13- 7.61- 9420 ) 4x1
10.08 S.E 6.38- 3.94- gh98.16 5X1
30.23 LF;, 11.49 13.14 cd106.66 6X1
18.86 S.E 14.33 10.92 all9.13 3X2 1.88 ab99.33
61.29 GL::‘ 6.79- 4.78- £h98.80 4X2
0.92- 0.02 de103.90 5X2
84.08 G2 0.80 4.83 fg100.13 6X2
i 1.13 0.53 ¢107.20 4X3 4.96 ab104.20
.'1_; . 235. 4.56- ef102.40 5X3
073 7 86- 2.37- hi96.00 6X3
0.37 3, . del03.73 5X4 al106.00
N 5138 1.39 0.34
1.40 i o1l 257 hi96.33 6X4 0.63 ab104.87
5.96 . 261 hi96.66 6X5 794~ b75.07
7.81-
5.88 G.% 201 S.E | 54 S.E
4 3) (6 2) 10.19) 1
4 21 4

1257.24

(2012)

) (3)

(5X4) (5X3) (5X1)

8

34.00

)

Clusters

@ O

%1



82

Kumar et al., (2017)  (2016)

4
0.05 gé *%)3 28 0.77 al12.56 2X1 0.22 al0.19 1
0.03 SE %24 13 102 al2.65 | 3X1
0.04 o %2426 0.90 alzee | 4X1
0.09 S.E 9.25 0.38- b11.13 5X1
1.92 o} %24 13 1.13 al26s | 0X1
0.68 SE %2207 0.70 al222 | 3x2 | 010 19.60 2
1.96 o2 %2297 057 al222 | 4X2
¢ %2158 0.08 al239 | 5X2
2.01 i %27 58 0.95 al235 | 6X2
P %25 10 1.04 al2.52 | 4X3 | 006 ab10.01 3
0.98 hzs 8.82 0.14- b11.09 | >X3
%12.55 0.03 b1126 | 6X3
0.02 nZ 5X4 ab9.93 4
i 9.68 0.19- bI1.18 0.07
978 . 6X4 210.19 5
a _
%424.7) 1.02 212.39 0.16
0.05 G. 6X5 8,73 6
%2408 L.el 212,74 0.17-
0.44 G.% 0.00 SE 006 SE
(| 5348 53.09 51.75) 52 1 G )
6 5 2
/ 60.60 2X1)
(5X3 4X3 5X2 4X2 4X1 3X1)
(6X4 6X3 6X2 3X2 6X1 2XI) %1
(2017)

.Ferrari et al., (2018) Saeed and Khalil, (2017)



83

0.50 GE_- **14.13 5.82 260.60 2X1 0.01 a51.75
033 S.E **10.60- 4.21- 246.26 3X1
6.46 ol | **1807- | 732- 4239 | 4X1
2.15 SE 0.67- 0.40 ¢53.12 | 5X1
2836 o3 **13.95 6.07 bsgo7 | 0 X1
9.90 S.E *%11.23 5.93 559,05 3X2 2.65 a53.09
3483 o2 2.58- 0.63- efs1.72 | 4X2
3.6-1 3.80- ef51.55 | 0 X2
35.32 af *7.07 130 5685 | 6X2
*7.66- 3.59- ha4.47 4X3 1.64- b47.73
0.99 R, 4.50- 0.01 5108 | 5X3
**15.80 4.03 d55.28 6X3
0.18 . 5X 4 i b48.16
i 321- 1.462 ef51.76 2:40
2.96 . 6X 4 a53.43
191 G. 6X5 42.99
2.92 1.56 d55.05 0.78
3.67 6% 02 SE 022 SE
41.36) @) G
(5X3) (3) (5 3)
Kalhro et al.(2015) (2014) 54.74
(6X3) (0.26 — 7.43)
%1
Recurrent Selection
)
(

.(2012)



027 oF **21.93 0.68 g44.10 2X1 1.86- d33.87 1
017 S.E *%33 30 6.75 c51.50 3X1
273 G: **13.45 222 146.92 4X1
26 S.E *%38 47 4.96 de49.72 5X1
49.43 o5 **21.14 1.42 g44.44 6 X1
17.04 S.E *%30 49 417 ¢d50.46 3X2 0.33- bed36.17 2
gl **74 38 502 c51.44 4X2
52.16 &
'-TF: *%4) 5] 6.99 c51.55 6X2
5243 *%17.75 1.14 e48.70 4X3 0.99 b38.16 3
_.‘:; < *%41.77 7.12 a54.74 5X3
0.99 =
**15.80 1.17- g44.71 6X3
0.05 hy . w9395 341 ¢50.97 5X4 0.93 a41.36 4
6.01 a w1144 0.26 146.09 6 X4 1.00 d35.90 5
0.66 {r; 4536 743 b53.33 6X5 0.73- bc36.69 6
1.46 G.% 021 S.E 0.16 S.E
(7 )
65 2 6 3 1 23.44 (5)
6 5)
36.98 (6X5)

(5X4 4X3 5X2 4X1)

.(2012)

Transgressive Segregation

.Kumar et al., (2017) Yadav etal., (2017)



()

0.30 or **41.91 4.00 ¢31.79 2X1 1 0.88- €20.02 1
0.20 SE | %3079 2.13 762 | 3X1
1.85 o 7.48 0.76- h41e | 4X1
1.46 SE | *16.77 0.63 fe27.38 | ° X1
3159 | op | **53.67 4.53 cd30.76 | 8X1
10.94 SE *%59 12 6.08 b34.07 3X?2 1.63 ab22.39 2
2 **29.96 1.89 4X2
33.44 a; de29.76
**20.32 1.03- efe2821 | ° X2
33.74 on | **49.76 4.81 b3354 | 8X2
716 1.03- h24.54 4X3 0.66—- bc21.12 3
0.9 hge | **2226 1.71 o866 | 2X3
' **26.29 0.23 026.67 6X3
0.05 R 5X4 ab22.90 4
Nz *14.09 0.08- g26.75 0.77-
5.84 = 6 X 4 a23.44 5
0.56 G, 6X5 d15.68 6
2.07 G° 023 S.E 017 S.E
:8
Squared Euclidean Distance
Case 1 2 3 4 5 6
1 .000 34.00 116.44 265.63 127.27 799.49
2 34.00 .000 66.67 137.39 37.79 941.07
3 116.44 66.67 .00 93.14 60.83 1190.21
4 265.63 137.39 93.14 .00 90.69 1131.56
5 127.27 37.79 60.83 90.69 .00 1257.24
6 799.49 941.07 1190.21 1131.56 1257.24 .00
1000 2

(6X5) (6X2)




86

.(2016)
-130 (2)30 .(Triticum aestivum L.)
151
.(2017)
.10-1 (1)56 .
.(2012)
.106-93 (3)23
.(2011)
.(2012)
. 114-97 (2)29
.(2012)
.38-27 (3)23 .Triticum aestivum L.
.(1999)
.(2014)
.86-71 (3)30 .
. (Zea mays L.) .(1999)
.(2011)
24-9 (1)33

Agrarwal, V.; Ahmed, Z. (1982). Heritability and genetic advance in triticale. Indian J. Agric. Res.,
16, 19-23.

Allard, R. W. (1960). "Principles of Plant Breeding". John Wiley and Sons, Inc, New York,
London. 485 p.

Al-Zubaidy, K.M.D.; Al-Falahy, M.A.H. (2016). "Principle and Procedures of Statistics and
Experimental Design". Duhok University Press, Iraq.

Ferrari, E.D.; Ferreira, V.A.; Grassi, E.M.; Picca, A.M.T.; Antonio, H. (2018 ). Paccapelo genetic
parameters estimation in quantitative traits of a cross of triticale (x Triticosecale W.).
Open Agr. 3, 25-31

Griffing, B. (1956). Concept of general and specific combining ability in relation to diallel
crossing system. Aust. J. Biol. Sci. 9, 463-493.



87

Kalhoro, F.A.; Rajpar, A.A.; Kalhoro, S.A.; Mahar, A.; Ali, A.; Otho, S.A.; Soomro, R.N.; Alj, F.;
Baloch, Z.A. (2015). Heterosis and combing ability in fl population of hexaploid wheat
(Triticum aestivum L.) . American J. Plant Sci. 6, 1011-1026 .

Kempthorne, O. (1957). "An Introduction to Genetic Statistics". John Wiley and Sons, NewYork,
US.A.

Kempthorne, O.; Curnow, R. N. (1961). The partial diallel cross. Biometrics, 17, 229 — 250.

Khodadadi, E.; Aharizad, S.; Sabzi, M.; Shahbazi, H.; Khodadadi, E. (2012). Combining ability
analysis of bread quality in wheat. Annals Bio. J. Res. Iran, 3(5), 2464-2468.

Kumar, S.; Singh, S.K.; Singh, L.; Gupta, S.K.; Prashant, V.; Yadav, P.C.; Singh, Y.P.; Kumar, S.
(2017). Heterosis and inbreeding depression for grain yield and related
morphophysiological characters in wheat (Triticum aestivum L.). Int. J. Curr. Microbiol.
App. Sci India .6(10), 1352-1364.

Saeed, M.; Khalil, I.H. (2017). Combining ability and narrow-sense heritability in wheat (Triticum
aestivum L.) under rainfed environment. Sarhad J. Agr. Pakistan. 33(1), 22-29.

Thomas, N.; Marker, S.; Lal, G.M.; Dayal, A. (2017). Study of heterosis for grain yield and its
components in wheat (Triticum aestivum) over normal and heat stress condition. J. Ph.
and Phy. Turkey. 6(4), 824-830.

Unay, A.; Basal, H.; Konak, C. (2004). Inheritance of grain yield in a half — diallel maize
population. Turk. J. Agric. 28, 239 — 244,

Yadav, J.; Sharma, S.N.; Jakhar, M.L.; Shweta (2017). Combining ability analysis for yield and its
components in bread wheat (Triticum aestivum L.) over environments. Int. J. P.Sci. 12(2),
95-101 .

Yadav, H.K.; Singh, S.P. (2011). Inheritance of quantitative traits in opium. Genetika. 43(1), 113 -
128.



