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Table 1. The relative contribution of grain yield means for hybrids, mid-parental values (MPV), absolute mid-
parent heterosis (AMPH) and absolute high-parent heterosis (AHPH) to the observed grain yield in 15 F1 wheat

hybrids
o o L s L s Rtk s e s p Gl s e el
No. No. L e ;ﬁ,\ll) ;ﬁ,\ll) Jaw};n uﬂLw\ ;;&JJU Ja..»}:» JALA S JJU JJL,J! S .)Jl} J,.L,.l
Hybrid mean MPV AMPH RMPH AHPH RHPH
1 2 19550  233.00 -37.50%* -16.09 -64.50%* 2481
1 3 190.00  230.50 -40.50%* 17.57 -70.00%* -26.92
1 4 24850  257.50 -9.00 -3.50 -11.50 -4.42
1 5 17900  262.75 -83.75%* -31.87 -86.50%* -32.58
1 6 15500  262.75 -107.75%* -41.01 -110.50%* -41.62
2 3 191.00  203.50 -12.50 -6.14 -15.00 7.28
2 4 17550  230.50 -55.00%* -23.86 -79.50%* -31.18
2 5 19050  235.75 -45.25%* -19.19 ~75.00%* -28.25
2 6 23550  235.75 -0.25 0.11 -30.00%* -11.30
3 4 261.00  228.00 33.00%* 14.47 6.00 235
3 5 15650  233.25 -76.75%* -32.90 -109.00%* -41.05
3 6 162.00  233.25 71.25%* -30.55 -103.50%* -38.98
4 5 27550  260.25 15.25%* 5.86 10.00 3.77
4 6 279.00  260.25 18.75%* 7.20 13.50 5.08
5 6 239.00  265.50 -26.50%* -9.98 -26.50%* -9.98
Max («.22) 27900  265.50 33.00 14.47 13.50 5.08
Min (£.s) 15500  203.50 -107.75 -41.01 -110.50 -41.62
Mean (ke 208.90 242.17 -33.27 -13.68 -50.13 -19.14
SE (luled sle) 11 19 4.67 10.63 4.29 11.52 4.34

Aoy ) Jlea| cb.w 03l gme T

**: Significant at 1% probability level
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Figure 1. Comparison of plant height (PH), Panicle length (PL), chlorophyll content (CC) and Grain length (GL)
heterosis in three superior wheat hybrids for grain yield
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Table 2. Estimates of genetic parameters

Aol Loy 0pd8 b U sl b, el O pes dsb Sp Pl A b Jsb Sl i o Sl =58 sl <l J b
Lzl (\-0) (535) ahos (G22) S5 Gao) «ls Gl Gretle)  rassile) JSShy (el Js S (o1 Ksle) (ki)
Parameters Early growth Days to heading  Days to maturity Grain filling  Plant height Spike length  Peduncle Flag leaf extrude  Chlorophyll Canopy Grain length
vigor (1-5) (day) (day) period (day) (cm) (cm) length (cm) (cm) content  temperature (C°) (mm)
oA 0.14 2.42 0.22 0.85 15.42 1.76 2.20 0.05 0.01 3.96 254.08
oD 0.28 3.85 2.50 0.89 49.18 12.28 3.81 1.00 0.05 2.17 1472.00
Genetic ratio 0.34 0.39 0.08 0.49 0.24 0.13 0.37 0.05 0.09 0.65 0.15
DH 1.97 1.78 4.77 1.44 2.53 3.74 1.86 6.19 453 1.05 3.40
h2n 0.32 0.38 0.08 0.42 0.24 0.12 0.34 0.05 0.09 0.64 0.14
h?b 0.93 0.98 0.95 0.87 0.98 0.99 0.92 0.67 0.98 0.99 0.67
o%g/o’s 0.26 0.31 0.04 0.48 0.16 0.07 0.29 0.03 0.05 0.91 0.09
o yart § il D 5 ages s pdcils I (e s DH GCA bl :6%9 SCA bl 1078 (il Sl 0°A el bl F 62D
1 6?D=dominance variance, c>’A=additive variance, 6’s=SCA variance, c°g=GCA variance, DH=degree of dominance, hn=narrow-sense heritability, and h’b=broad-sense heritability
r.,\..f.\x-\Aﬁjb&iJﬁé‘)pQ)JdawdﬁJﬂv:SJSJ)ij—rJ)J}
Table 3. Estimates of parental general combining ability in a 6-by-6 partial diallel
Ly Do pds 568 U 5y 3l Oaewy B 5y slaas ey Jsb A.Tﬁtw)\ o dgb Sl Jsb fﬁj\d@c}ﬁ Sl =P8 sles als J b O3 als > Slas
olly 0-0) adsl (o) ahim o) (S3pmsd Go) w003 Crele)  Gretl)  Gresl)  Gretil) oy Jbals GLSEL) Gde) () syl (&5 53 p9)
Parent Early growth ~ Days to Days to maturity ~ Grain filling  Plant height Spike length Peduncle  Flag leaf extrude Chlorophyll Canopy Grain length Thousand kernel  Grain yield
vigor (1-5) heading (day) (day) period (day) (cm) (cm) length (cm) (cm) content temperature (C°  (mm) weight (g) (kg/plot)
1 0.17** -0.79** 0.00 0.79** -3.00** -0.11 -1.81** -2.70** -1.45** 0.94** 0.10** 2.28** -5.10*
2 -0.43** 0.15 0.13 -0.02 -2.81** 0.17 -1.00** 0.22* -1.34** -0.19 0.05 -1.14** -16.10**
3 -0.11 2.52%* 1.25** -1.27%* -2.13**  -0.34**  0.63** -0.61** 0.88** -0.18 -0.01 -1.96** -20.79**
4 0.26** -0.29* -0.56** -0.27 0.19 0.36** 0.88** 1.77** 1.33** -0.12 -0.18** -0.41** 27.58**
5 -0.30** -0.48** -0.44** 0.04 0.88** -0.53**  0.49** 0.20* 1.18** -0.33 0.03* 0.73** 5.33*
6 0.42** -1.10** -0.38** 0.73** 6.88** 0.44** 0.82** 1.12** -0.59* -0.13 0.00 0.51** 9.08*

doy3) 90 JL«.’alck,aJaJhdwgﬂS;q** *
*, **: significant at the 0.05 and 0.01 probability level
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Table 4. Estimates of specific combining ability (SCA) in a 6-by-6 partial diallel

sl s b U sy ol Oy B osy ol pepsa dsb wppleyl diw Job Jsb Spslaiw zs Gl oS8 Gl Glbdsb Ll a0 Wb Sles
Rt (-0 Go) ki Ga) (K3 Go) b 0t Gaail)  Gaasls) Gl Gaesl) oz JoS GLSEL) Gk () (255309
Hybrid Early growth Days to Days to maturity Grain filling Plant height Spike lengthPeduncle length Flag leaf extrude Chlorophyll Canopy Grain lengthThousand kernel Grain yield
vigor (1-5) heading (day) (day) period (day) (cm) (cm) (cm) (cm) content temperature (C°  (mm) weight (g) (kg/plot)
S12 -0.55** -0.04 -0.48 -0.44 3.88**  -1.00** 0.07 -1.18** -1.99* -0.57 -0.45** -0.30 -1.70
S13 -0.86** 1.08** 0.89* -0.19 -3.30** 0.52 0.94** 3.55** 2.34** -1.03 -0.20** 0.38 -2.51
S14 0.01 -0.11 1.21** 1.31**  12.38** 1.97** 0.79* 7.11%* 0.29 -1.04 0.02 0.78** 7.62
S15 0.33* 0.08 1.08** 1.00* 8.20**  -1.00** 0.58 1.83** -0.52 -1.48 0.11** 1.43*%* -39.63**
S23 -0.27 0.14 0.77* 0.63 5.01**  2.09** 4.48** 3.93** -0.33 -1.40 0.16** -2.41%* 9.49
S24 0.11 1.46** 0.58 -0.88 0.20 0.69* 1.23** -1.66** 1.82** -0.51 -0.07* 0.39 -54.38**
S25 -0.08 1.14** -0.04 -1.19* -6.49**  2.12** -3.03** -0.89** 4.57** -1.25 0.12** 0.25 -17.13*
S34 0.54** -3.92** -3.04** 0.88 2.51**  -0.60* -2.10** -1.63** -0.69 -0.53 0.18** -0.23 35.80**
S35 0.36* 2.77** 2.83** 0.06 1.32* 1.09** -0.27 -0.76** -0.65 -0.02 -0.17** -0.72* -46.45**
S45 0.48* -0.42 -1.86** -1.44**  7.51**  -2.76** 7.23%* 2.06** -1.65* 0.72 -0.10** -0.62* 24.18**
S16 -0.64** 3.21%* 1.02** -2.19**  -6.30**  1.54** -3.15** 1.31** 0.86 -0.08 -0.16** -3.05** -67.38**
S26 0.20 -0.73* -0.61 0.13 3.01**  -1.35** -1.26** 3.19** 0.74 -0.30 0.15** -0.78** 24.12**
S36 0.89** -2.61%* -1.73*%* 0.88 5.82**  -1.28** 6.26** -2.03** -0.98 -0.47 0.10** 1.34** -44.70**
S46 -0.49** -0.79* -0.42 0.38 -4.99**  -1.58** -2.94%* -3.56** 2.62** 0.92 0.07* -2.06** 23.93**
S56 -0.17 -0.11 0.96** 1.06 4.82**  1.00*%* 3.95** 2.91** 1.47* 0.28 0.36** 0.90** 6.18

w03V 50 Jlaal s 53 b e i § 4 ¥
*, **: Significant at the 0.05 and 0.01 probability level
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Abstract

For development of high yield wheat cultivars, this study was conducted to estimate the general
combining ability (GCA) of parents, specific combining ability (SCA) of hybrid progenies, heritability
and heterosis of grain yield and some agronomic traits. A partial diallel crosses which obtained in a set
of six wheat genotypes were sown in randomized complete block design at Gachsarann agricultural
research station in 2013-14 growing season under dryland condition. The results of this study revealed
a significant difference among the genotypes for all of the traits that indicating considerable genetic
variation. Significant effects of GCA and SCA indicated role of additive and non-additive gene action
in the control of all considered traits. The mean square ratio of GCA to SCA and Baker genetic ratio
showed a preponderance of non-additive gene action for all of the studied traits. Broad-sense
heritability was high (0.67-0.99) for all of them, which indicated the role of genetic factors compared
with non-genetic factors for controlling of these traits. Narrow-sense heritability was low to moderate
(0.06-0.37). Among the parents, Koohdasht was the best general combiners for early growth vigor,
days to maturity, spike length, peduncle length, flag leaf extrusion and grain yield. The Koohdasht x
DAMARA-6 hybrid showed the best specific cross for days to heading, days to maturity, grain filling
period, plant height, chlorophyll content, canopy temperature, grain length and grain yield. These
hybrids showed positive and significant heterosis for grain yield, chlorophyll content and grain length
and negative heterosis for plant height. It is expected to produce desirable segregants and could be
exploited successfully in wheat improvement programs. In addition, because of preponderance of non-
additive gene action for studied traits, particularly in the early generations, efficiency of genetic
selection was low and selection for genetic improvement of these traits must be retraced in advanced
generations.

Keywords: Diallel cross, Specific combining ability (SCA), General combining ability (GCA),
Wheat, Heterosis
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