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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
szl 5l (\-0) (Gsy) i Gas) SS9 () «ls (regmls) Gregtle)  CGrogtla) ISTIy (egilas) Jbs s (EK ) Grodko)
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)

o’A 0.14 2.42 0.22 0.85 15.42 1.76 2.20 0.05 0.01 3.96 254.08

2D 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 4,53 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
6°g/c’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
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Table 3. Estimates of parental general combining ability in a 6-by-6 partial diallel

plls (1-0) 4l

Sl P L P KPR N WS LS PRINR S PR

Gao) e

Parent Early growth ~ Days to

Guo) S5 m52 Guu) 4ls 04

Days to maturity ~ Grain filling

A.Tﬁtw)\ o dgb Sl Jsb fﬁj\d@c}ﬁ Sl =P8 sles als J b O3 als > Slas

Gosls)  Gresle)  Gragmla) (;ﬁsu)ﬁﬁ S is (;\J.i,;;u) Grankeo) (pf)al;)\lm (ojsﬁpf)
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*

Mja\jodk:alck,aﬁjhdwgfg;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

¢


http://dx.doi.org/10.29252/pgr.2.2.57
https://dorl.net/dor/20.1001.1.23831367.1394.2.2.6.0
https://pgr.lu.ac.ir/article-1-61-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1394.2.2.6.0 ]

[ DOI: 10.29252/pgr.2.2.57 |

Yoosled /Y al/ pLE K5 et sh

sals dsb o Jds S Gl s 5, See ¢l
Dt s 5 a5 gL ) e s e
o) ol alad b anslie 5o &ils 5 Shas Ol e
Al e S Ol 4 Ll e (s
Ols e o B0 ol Sl ol 2l s 3 350 4 S
Slis 5 ils 5, Shes VU olis gl oo 55
EUE) Sl (on i 3 30 S B
oS iy e A5 00 Bl D ke olS
sl odaline s, oa O eonl s esdhe il s
A ax g L) ol ol G 51 aL als s Ses (sl
S s slaY A5 Ol (el s s

B S P S N S P W PE -
KUKUNA )0 (cdaasS) £ slac 555
DAMARA-) 1 ; (PASTOR/2*SITTA//PBW343*2/
3 Sdas gl s pme Sl s e S S LB P
SCA (sils Lacsigy ol 3 5 5d 0 AST 4l
dol g 03 S rlale 2 e 5 o
sl B O e 03 = VL e sdle (SOl )
Sl dalpt Rl G S (Saseasl el
Slio gl pedd sdalin yuiyma Aokl ) o
Jsb (Jb s IS glpomn (JSShy b iy gl
B S sl ol e s s KU e 54l

e s s O34 Il b lus S x DAMARA-6

References

Ahmadi, J., Zali, AA., Yazdi-Samadi, B., Talaie, A., Ghanadha, M.R. and Saeidi. A. (2003). A
study of combining ability and gene effect in bread wheat under drought stress condition by diallel
method. Iranian Journal of Agriculture Science, 34(1): 1-8 (In Persian).

Alzona, A.V. and Arraudeau, M.A. (1995). Heterosis in yield components of upland rice. Philipine
Journal of Crop Science, 17: 13-18.

Arshad, M. and Chowdhry, M.S. (2003). Genetic behavior of wheat under irrigated and drought
stress environment. Asian. Journal of Plant Science, 2: 58-64.

Baker, R.J. (1978). Issues in Diallel Analysis. Crop Science, 18: 533-536.

Chalish, L. and Houshmand, S. (2011). Estimate of heritability and relationship of some durum
wheat characters using recombinant inbred lines. Electonic Journal of Crop Protection, 4(2): 223-
238 (In Persian).

Dere, S. and Yildirim, M.B. (2006). Inheritance of grain yield per plant, flag leaf width, and length in
an 8 x 8 Diallel cross population of bread wheat (T. aestivum L.). Turkish Journal of Agriculture,
30: 339-345.

Egbal, M., Nabavi, A., Salmon, D.F., Yang, R.C. and Spaner, D. (2007). Simultaneous selection
for early maturity, increased grain yields and elevated grain protein content in spring wheat. Plant
Breeding, 126: 244-250.

Golparvar, A.R., Ghannadha, M.R., Zali A.A. and Ahmadi, A. (2002). Evaluation of some
morphological traits as selection criteria for improvement of bread wheat. Iranian Journal of Crop
Science, 4(3): 202-207 (In Persian).

Golparvar, A.R., Mottaghi S. and Lotfifar, O. (2011). Diallel analysis of grain yield and its
components in bread wheat genotypes under drought stress conditions. Plant Production
Tecnology, 11(1): 51-63 (In Persian).

Griffing, B. (1956). A generalized treatment of use of diallel crosses in quantitative inheritance.
Heredity, 10: 31-50.

4


http://dx.doi.org/10.29252/pgr.2.2.57
https://dorl.net/dor/20.1001.1.23831367.1394.2.2.6.0
https://pgr.lu.ac.ir/article-1-61-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1394.2.2.6.0 ]

[ DOI: 10.29252/pgr.2.2.57 |

&L‘;a})}dwu ...o\.&,pd-.'-ﬁjdl::,ﬁw‘;gsjdu,ul,b’;,ﬂﬁ

Heidari, B., Rezaie, A.S. and Mirmohammadi Maibody, A.M. (2006a). Diallel analysis for the
estimation of the genetic parameters of grain yield and grain yield components in bread wheat.
Journal of Science and Technology of Agriculture and Natural Resources. Water and Soil Science,
10(2):121-140 (In Persian).

Heidari, B., Saeedi, G., Seyyed-Tabatabaei B.A. and Soenaga, K. (2006b). Evaluation of genetic
diversity and estimation of heritability of some quantity traits in double haploid lines of wheat.
Iranian Journal of Agricultural Science, 37(2): 347-356 (In Persian).

Jamali, S. and Ayeeneh, S. (2000). Genetic study for some quantitative traits on five bread wheat
cultivars using diallel cross. Sixth International Agronomy and Plant Breeding Congress. Babolsar,
IR (In Persian).

Kamaluddin, R., Singh, M., Prasad, L.C., Abdin, M.Z. and Joshi, A.K. (2007). Combining ability
analysis for grain filling duration and yield traits in spring wheat (Triticum aestivum L. em. Thell.).
Genetics and Molecular Biology, 30: 411-416.

Kheirella, K.A., Defrawy, M. and Sherif, T. (1993). Genetic analysis of grain yield, biomass and
harvest index in wheat under drought stress and normal moisture conditions. Asian. Journal of
Agriculture Science, 24: 163-183.

Matzinger, D.F., Mann, T.J. and Cokerham, C.C. (1962). Diallel crosses in nicotina tabacum. Crop
Science, 2: 383-386.

Menon, U. and Sharma, S.N. (1995). Inheritance studies for yield and yield component traits in
bread wheat over the environments. Wheat Information Service, 89:1-5.

Mohammadi, S.H. and Khodambashi Emami, M. (2008). Graphical analysis for grain yield of
wheat and its components using diallel crosses. Seed and Plant Journal, 24:475-486 (In Persian).
Mousavi, S.S., Yazdi-Samadi, B., Zali A.A. and Ghanadha. M.R. (2006). Study GCA and SCA
effects of quantitative traits of wheat in normal and water stress conditions. Iranian Journal of

Agriculture Science, 37(1): 227-238 (In Persian).

Riaz, R. and Chowdhry. M.A. (2003). Genetic analysis of some economic traits of wheat under
drought condition. Australian journal of Plant Science, 10: 790-796.

Roy, D. (2000). Plant breeding analysis and exploitation of variation. Alpha Science International
LTD, Bhagalpur, IN.

Sharma, J.R. (1998). Statistical and Biometrical Techniques in Plant Breeding, New Age
International Publisher, Kerala, IN.

Tahmasebi, S., Khodambashi, M. and Rezai. A. (2007). Estimation of genetic parameters for grain
yield and related traits in wheat using diallel analysis under optimum and moisture stress
conditions. Journal of Science and Technology of Agriculture and Natural Resources. Water and
Soil Science, 11(1): 229-241 (In Persian).

Talei, A. (1996). Investigation of combining ability and heterosis in bread wheat cultivars using diallel
cross method. Iranian Journal of Agricultural Sciences, 27(2): 67-75 (in Persian).

Teklewold, A. and Becker. H.C. (2005). Heterosis and Combining Ability in a Diallel Cross of
Ethiopian Mustard Inbred Lines. Crop Science, 45: 2629-2635.

Virmani, S.S., Sun, Z.X., Mou, T.M., Jauhar Ali, A. and Mao, C.X. (2003). Two Line Hybrid Rice
Breeding Manual. Copyright International Rice Research Institute, Mohakhali, BD.

Zabet, M., Bihamta M., Talei A., Mardi M., Zeynali H., Bagheri K. (2009). Genetic analysis for
resistance to sunn pest through diallel method. Journal of Science and Technology of Agriculture
and Natural Resources. Water and Soil Science, 12(46):93-107 (In Persian).


https://www.google.com/search?safe=active&client=opera&hs=UAj&q=Bhagalpur+division&stick=H4sIAAAAAAAAAOPgE-LUz9U3ME_PLkhRAjMtTLNzLLUMMsqt9JPzc3JSk0sy8_P0c_KTE0GMYqvElNzMvMzikiIgvyxVISWzLLMYKAEAH05bmEoAAAA&sa=X&ved=0ahUKEwiYzPmq8KzOAhXCHJoKHQAyB-kQmxMIkAEoATAS
http://dx.doi.org/10.29252/pgr.2.2.57
https://dorl.net/dor/20.1001.1.23831367.1394.2.2.6.0
https://pgr.lu.ac.ir/article-1-61-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1394.2.2.6.0 ]

[ DOI: 10.29252/pgr.2.2.57 |

Yoosled /Y al/ pLE K5 et sh

Zhang, Y., Kang, M.S. and Lamkey, K.R. (2005). DIALLEL-SASO5: A comprehensive program for
griffing’s and gardner—eberhart analyses. Agronomy Journal, 97: 1097-1106.

VA


http://dx.doi.org/10.29252/pgr.2.2.57
https://dorl.net/dor/20.1001.1.23831367.1394.2.2.6.0
https://pgr.lu.ac.ir/article-1-61-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.23831367.1394.2.2.6.0 ]

[ DOI: 10.29252/pgr.2.2.57 |

&L‘;a})}dwu ...o\.&,pd-.'-ﬁjdl::,ﬁw‘;gsjdu,ul,b’;,ﬂﬁ

Estimation of Genetic Parameters of Grain Yield and Some Agronomic Traits in
Bread Wheat Using Diallel Crosses

Mohtasham Mohammadil* and Mozafar Roustaie?

1- Dryland Agricultural Research Institute, Agricultural Research, Education and Extension
Organization (AREEOQ), Gachsaran, Iran

2- Dryland Agricultural Research Institute, Agricultural Research, Education and Extension
Organization (AREEO), Maragheh, Iran

(Received: February 09, 2016 — Accepted: June 20, 2016)

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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