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Abstract

Rice is staple food in Iran. Despite of high quality of local rice, their grain yield is low. In hybridization breeding programs,

selection of suitable parents is an essential role for developing new combinations with broadens genetic diversity. Combining

ability of local rice varieties namely ‘Hashemi’, ‘Sang Jo’ and “Tarom Deylamani’ and ‘Nemat® was evaluated in a partial diallele

analysis for agronomic traits in a randomized complete block design at Sari Agricultural Sciences and Natural Resources

University. General combining ability (GCA) and specific combining ability (SCA) variances showed predominated role of

additive gene effects in the inheritance of grain length. Both additive and non-additive components of genetic variances were

important in the inheritance of traits like grain yield, plant height, panicle length, total grains per panicle, grain length and

grain length to width. However, non-additive gene effects were seen for tiller number. Results showed that ‘Nemat” was the

best general combiner for most of characters followed by “Tarom Deylamani’. The cross of ‘Hashemi’ x “Tarom Deylamani’

was suggested to exploitation of heterosis breeding for increasing yield and its components in rice breeding programs.
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Introduction

Rice is one of the world’s most important foods for more
than half of the world population. Rice is staple food in Iran
and the country still largely depends on rice imports to meet
the domestic consumer’s demand (Nematzadeh ez 4,
2006).

Agronomic characteristics such as yield are inherited as
quantitative traits. The knowledge of inheritance of such
quantitative traits helps breeders to employ desirable
breeding method for improvement of traits. Breeders use
combining ability analysis to test the performance of
genotypes in different cross combinations and characterize
the nature and magnitude of gene effects in the expression
of yield and yield components. Diallele analysis have widely
used in plant breeding as practical means for the evaluation
of combining ability and heterotic patterns of varieties or
inbred lines in cross combinations (Huang ez 4/., 2015).

Classical quantitative genetics is useful in practical rice
improvement. Estimation of genetic parameters such as
heterosis and combing ability gives inferences about the
predominant action of the genes, indicates the appropriate
selection strategy to be applied in the breeding program and
allows the identification of the best parents.

Aromatic rice has narrow genetic base, scarcity of donor
parents for grain quality and poor combining ability
response. It is therefore necessary to focus breeding efforts
on exploration of good combiners which can efficiently be

hybridized to produce superior genotypes without loss of
cating and cooking quality. So, success of breeding efforts
mainly dependent on properly choice of parents,
understanding of genetic control of yield and it components
and adoption of desirable breeding method (Saleem ez 4L,
2010).

The aim of this study was to identify the best varieties on
the basis of their general and specific combining ability for

agronomic traits for yield improvement in rice.

Materials and Methods

This study involved four varieties namely ‘Hashemf’,
‘Nemat’, ‘SangJo’ and “Tarom Deylamani’. ‘Hashemf’, ‘Sang
Jo’ and ‘Tarom Deylamani’ are high quality land race
varieties and ‘Nemat’ is high yielding improved variety
derived from cross between ‘Sang Tarom’ and ‘Amol3’.
Crosses between parents, except reciprocals, were made in
cropping season of 2015 and in the next year, six F1 hybrids
and their parents (10 treatments) were grown in a
randomized complete block design with three replications
at Sari University of Agricultural Sciences and Natural
Resources, Sari, Iran. Plots consisted of two rows of 20
plants each, with 20 x 20 cm planting pattern. Data were
recorded on five randomly selected plants. Normal cultural
practices were followed during the experiments. Data on
plant height (cm), tiller number, panicle length(cm), total
grains per panicle, grain length (mm), grain width (mm),
grain length to width and grain yield (gr/plant) were
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recorded. Data were analysed by analysis of variance
technique (Steel and Torrie, 1980) to determine genetic
differences. Analysis of combining ability effects were
erfor§ned by method II model I as described by Griffing
1956).

Results and Discussion

Analysis of variance carried out for studied traits and
there are significant differences between genotypes for all of
traits, except grain width, hence later analysis for combining
ability was possible. The total genetic variability was
partitioned to general combining ability (GCA) and specific
combining abi%ity (SCA). GCA and SCA variances showed
predominated role of additive gene effects in the inheritance
of grain length revealing important role of additive gene
effects. This finding is in line with Asfaliza ez 4l. (2012).
Both additive and non-additive components of genetic
variance were important in the inheritance of grain yield,
plant height, panicle length, total grains per panicle, grain
length and grain length to width (Table 1), which are well
supported by other works (Pradhan ez 4l., 2006; Kumar et
al., 2007; Rahimi ez 4/., 2010). Therefore, these traits can be
improved by selection method. Non-additive genetic effects
(dominance & epitasis) were seen for tiller number, so
production of hybrid varieties for heterosis exploration can
be suitable breeding strategy for this trait. Non-additive
genetic effects were also reported for tiller number by

Table 1. Mean performance of parents and hybrids for studied traits
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Bagheri and Jelodar (2010) and Mirarab ez 4/. (2011).

The GCA effect, which determines the average
performance of a parent in crosses, and is an estimate of its
breeding value was estimated for each variety (Table 2).
None of the parents was excellent general combiner for all
the characters studied. This suggested use of multiple parent
participation through multiple crossing to effect substantial
improvement in yield and yield components. As regards to
estimates for GCA (Table 2), variety of ‘Nemat’ appeared to
be the best general combiner for most of traits like panicle
length, total grains per panicle, grain length, grain width and
grain length to width. Whereas, “Tarom Deylamani’ was the
best general combiner for plant height, tiller number and
grain yield.

SCA effect was further calculated for the judgment of
the usefulness a particular cross in exploiting heterosis. The
result was given in Table 3. Based on the results of SCA
effects all hybrids, except ‘Hashemi’ x ‘Sang Jo’, had positive
and significant SCA effect for plant height. Hybrids
‘Hashemi’ x ‘Sang Jo’, ‘Hashemi’ x “Tarom Deylamani’,
‘Nemat’ x ‘Sang Jo’ and ‘Nemat’ x “Tarom Deylamani’ were
the best specific combinations for panicle length. Hybrid
‘Hashemi’ x “Tarom Deylamani’ and ‘Nemat’ X ‘Sang Jo’
had significant SCA effects for total grains per panicle.
Hybrid ‘Hashemi’ X “Tarom Deylamani’ performed better
for grain yield as well as for most important agronomic traits
including tiller number, panicle length, total grains per

panicle, grain length and grain length to width ratio.

Height Tiller Panicle length Total grain Grain length Grain width Length: width Yield
Parent/hybrid
(cm) No. (cm) no. (mm) (mm) ratio (gr/plant)
‘Hashemi’ 138.37 8.12 29.25 107.12 10.06 2.01 5.00 29.39
‘Nemat’ 114.72 16.25 30.69 161.50 11.89 2.02 5.88 3426
‘Sang jo’ 128.50 10.00 2656 111.12 10.06 1.99 5.06 25.87
‘Tarom Deylamani’ 143.00 13.37 27.81 141.37 10.18 2.00 5.08 35.38
‘Hashemi’/’Nemat’ 140.50 11.25 29.62 134.00 10.30 2.01 5.12 36.45
‘Hashemi’/'Sang Jo’ 134.25 11.00 30.81 127.87 10.03 1.99 5.05 31.34
‘Hashemi’/"Tarom
, 172.12 22.12 3456 155.87 10.88 1.98 5.48 57.24
Deylamani
‘Nemat'/'Sang Jo’ 167.75 15.12 31.59 179.75 10.80 2.09 5.17 30.76
‘Nemat’/ Tarom
, 165.37 15.50 3225 155.00 10.74 2.04 5.26 33.32
Deylamani
‘SangJo’/"Tarom
, 154.62 11.37 29.56 150.00 10.10 1.97 5.12 30.11
Deylamani
LSDoos 6.15 4.97 1.44 21.30 0.46 0.05 0.24 11.37
Table 2. Analysis of variance for studied traits
Source of Degree of Height Tiller Panicle Totalgrain  Grainlength  Grain width Length: Yield
variation freedom (cm) No. length (cm) no. (mm) (mm) width ratio (gr/plant)
Treatment 9 1388.2 64.67 20.58" 2072.42" 1.39™ 0.005 0.29™ 296.49*
Block 3 48.66 8.18 0.586 368.49 091 0.003 0.006 351.70
Error 27 26.12 17.06 1.44 312.77 0.144 0.002 0.040 89.16
CV (%) 35 3038 40 124 36 22 38 274

* *are signiﬁcant and high significant ac 0.05 and 0.01 statistical levels, respectively
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Table 3. Analysis of variance for combining ability
Source of Degree of Height Tiller Panicle Totalgrain ~ Grainlength  Grain width Length: Yield
variation freedom (cm) No. length (em) no. (mm) (mm) width ratio (gr/plant)
GCA 3 743.67 58.18 12.53* 3287.13" 2,98 0.005 0.458" 291.67*
SCA 6 1710.55* 3.98" 24.61" 1465.07** 0.598"™ 0.005 0.202* 298.91*
Error 27 26.12 17.06 1.44 312.77 0.144 0.002 0.040 89.16
MSaea/MSsca 0.43™ 0.51™ 224" 4.98" 227" 0.98™
Ns, *, ** are non-significant, significant and high significant at 0.05 and 0.01 statistical levels, respectively
Table 4. Estimation of GCA effects for scudied traits
Cultivar Height Tiller Panicle length Total grain Grain length Grain width Length: width Yield
(cm) No. (cm) no. (mm) (mm) ratio (gr/plant)
‘Hashemi’ -1.00 -1.07 0.357 -13.30™ -0.20™ -0.007 -0.08* 1.96
‘Nemat’ -4.42% 122 0.581™ 13.32™ 0.52 0.022** 0.20"" -0.50
‘SangJo’ 2,67 -1.59* -1.045" -5.32 -0.25" -0.006 -0.11%* -4.68"
‘Tarom
Deylamani’ 8.08" 1.45" 0.107 5.30 -0.07 -0.009 -0.01 323"
S.E. cea 0.903 0.730 0.212 3.13 0.067 0.008 0.036 1.67
Ns, ¥, ** are non-significant, significant and high significant at 0.05 and 0.01 statistical levels, respectively
Table 5. Estimation of SCA effects for studied traits
Hybrid Height Tiller Panicle length ~ Tortal grain Grain length Grain widch Length: width Yield
(cm) No. (cm) no. (mm) (mm) ratio (gr/plant)
‘Hashemi’/’"Nemat’ -0.008 2.31° -1.58" -8.38 -0.521™ -0.01 -0.223" 0.58
‘Hashemi’/'Sang Jo’ -8.01™ 0.25 1.23™ 4.14 -0.028 -0.01 0.015 -0.34
‘Hashemi’/ Tarom
19.12* 8.34" 3/83 2151 0.644™ -0.01 0.350 17.64™
Deylamani’
‘Nemat/Sang Jo' 2891 2.09 1.78" 29.39™ 0.023 0.06"* -0.145 1.54
‘Nemat/ Tarom " " N |
Deylamant’ 15.78 -0.58 129 -5.99 -0.207 0.02 -0.149 -3.82
‘SangJo'/ “Tarom .
Deylaman? 3.28 -1.89 0.23 7.66 -0.082 -0.02 0.023 -2.84
S.E.sca 1.616 1.306 0.379 5.593 0.120 0.014 0.064 2.99
*,** are significant and high significant at 0.05 and 0.01 statistical levels, respectively
Conclusions References

‘Nemat’ was found to be the best general combiner with
5 characters followed by ‘Tarom Deylamani’ with 3
characters. The cross of ‘Hashemi’ X “Tarom Deylamani’
can be exploited by heterosis breeding for increasing yield
and its components.
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