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ABSTRACT

Introduction: Due to the future demand for rice, as a food required by humans, it is necessary to produce new cultivars whose yield exceeds the
existing cultivars. Success in any breeding program depends on selecting appropriate genotypes as parents in the crossing program. Estimating
genetic parameters such as heritability, gene effect, and the relationship between traits is fundamental to developing the most beneficial breeding
method. Various mating designs such as the North Carolina I, Il, and Il designs are used to estimate genetic diversity and variance components.
This study was performed to evaluate heterosis, genetic parameters, gene effect, and heritability of important quantitative traits in rice using the
North Carolina Il mating design.

Materials and methods: In this study, two cultivars, Deylamani and Gilaneh, were used for the North Carolina 11l mating design according to
the results of a study using microsatellite markers. After the crosses were performed, the progenies from the North Carolina 11l mating design
were planted with their parents in a randomized complete block design with three replications. Prior to evaluation, off-type plants were removed,
and then the mean of observations per plot was used for statistical analysis. SPSS and Excel softwares were used to analyze variance and estimate
NCIII genetic parameters.

Results: Estimation of additive and dominance variances indicated the presence of additive and non-additive effects in genetic control of grain
yield, 100-grain weight, plant height, number of panicles per plant, number of spikelet per panicle, panicle length, and number of filled grains per
panicle. Non-additive effects played an essential role in plant height, the number of panicles per plant, and the number of filled grains per panicle.
The overdominance phenomenon was observed in grain yield, 100-grain weight, plant height, number of panicles per plant, number of spikelet
per panicle, panicle length, and number of filled grains per panicle. In grain yield, the range of heterosis was -12.64% for the cross of F2 No. 1 x
Gilaneh up to 38.5% for the cross of F2 No. 11 x Deylamani. For plant height, the highest relative heterosis based on the average parent to reduce
plant height was seen at the cross of F2 No. 9 x Deylamani (-11.4%).

Conclusion: The results of this study indicate the existence of additive and non-additive effects in genetic control of grain yield, 100-seed
weight, plant height, number of panicles per plant, number of spikelets, panicle length, and filled grain number per panicle. On the other hand, in
genetic control of grain yield, 100-grain weight, number of spikelets per panicle, and panicle length, additive effects had a greater role. However,
in addition to additive effects, non-additive effects were also involved in genetic control of grain yield, 100-grain weight, number of panicles, and
panicle length. The study of heterosis also showed the existence of superior offspring in the studied traits and the possibility of using them in
breeding programs.
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ns, * and **: non-significant, significant at 5% and 1% probability levels, respectively.

GY: Grain Yield, HGW: Hundred Grain Weight, PH: Plant Height, PN: Panicle Number (per plant), SP: Spikelet Number (per
panicle), PL: Panicle Length, FGN: Filled Grain Number (per panicle).

ol oe Lls cans pl Gl 1) cpally ke el
S99 4 g8 oo 1) oad cdmlice ujgyie YL oogase
PRI AU IR VERLS PO WU o JUSL SO | P

o9 re oy b (Kader et al., 2015) o )\Sea

eSoles bl g i e e lls we (39 sl
F Sl B og oy VWY el ek pally

5+ 10A) adLS x F2 NO. 13 5 (-3/+¥) 45LS x No. 10

P 9 (ke 9 (RS oSS A (de)o



4

S, 51,8 3o, £IVE L -YA/AA

@y (oS Slao wjere 5 o5 Jes (2L

O Al A 5g 30 Guijeyik dlely a5 WS 5158

s 0 ylods ol (GUadg )l (S z,b 50 iy (05 Wl (Suii§ b yiolyby 3591 o - ¥ Jgur

Table 3. Genetic parameters estimation of quantitative rice traits in NCIII.
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mp=m x p variance, m= male variance, A= Additive variance, D= Dominance variance, DD= Average degree of dominance, h?%

= Broad sense heritability and h%,= Narrow sense heritability.

ns, * and **: non-significant, significant at 5% and 1% probability levels, respectively.
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Table 4. Heterosis (%) over mid-parent (MPH) for quantitative traits in the rice progenies of the NCIII.
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F2 No. 15 x Deylamani 17.32** 44 .44%* 6.03** -3.56" 3.01m -5.23** 1.19*

F2 No. 1 x Gilaneh -12.64** 31.84** 3.14m -6.36* 3.42m -0.79" -19.32**
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Continue the Table 4. Heterosis (%) over mid-parent (MPH) for quantitative traits in the rice progenies
of the NCIII.
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ns * and **: non-significant, significant at 5% and 1% probability levels, respectively.

GY: Grain Yield, HGW: Hundred Grain Weight, PH: Plant Height, PN: Panicle Number (per plant), SP: Spikelet Number (per panicle),

PL: Panicle Length, FGN: Filled Grain Number (per panicle).
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