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Extended abstract
Introduction

The increasing global population and the concomitant rise in food demand present one of the most pressing
challenges for policymakers and agricultural planners, with Iran being no exception. Although Iran has long-
faced limitations in agricultural production resources, especially water and fertile soil, these issues, combined
with urbanization, climate change, and population growth, have heightened the demand for food and threatened
food security. To address this, it is necessary to focus on both the quantitative and qualitative improvement of
agricultural products, as this is one of the most important factors affecting food security. Given the nutritional
importance of rice in the Iranian diet and the constraints on agricultural product resources, planning for increased
yield per unit area is essential. Instead of relying on imports, we can leverage knowledge and adopt new
technologies to boost productivity and improve crop plants performance. It should be kept in mind that
increasing the yield of rice is a major goal with many benefits for farmers and managers. One method of rice
plant breeding involves identifying genotypes with alleles associated with yield improvement, which can then be
introduced to landraces and breeding cultivars. Since yield is a quantitative trait controlled by many genes, one
of the key components of yield is the number of grains per panicle. Due to its importance and its effect on
increasing yield per unit area, the aim of the present study was to identify rice genotypes with the desired allele
using functional markers related to Grain number la gene (Gnla). The goal is to identify the genotypes
containing the alleles of this gene and use them to enhance the desirable traits of local and improved cultivars.

Materials and methods

In this study, 52 landraces and breeding rice genotypes from the collection of the Rice Research Institute of Iran,
were evaluated. After seed cultivation and DNA extraction from fresh plant leaves based on the standard method,
Polymerase Chain Reaction (PCR) was performed. The most important step was the annealing of the primer to
the target template, which took place at 54 °C. Next, 3% agarose gel was used and stained with a Safe Stain to
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visualize the bands on agarose gels. The amplified fragment was ~147 bp for genotypes with large panicle (more
than 121 grains per panicle) and 121 bp for other genotypes. In this research, functional markers were used to
determine the presence or absence of specific alleles for the gene loci of the studied trait. Thus, the grain number
trait was evaluated based on molecular assessments related to the band pattern created by a specific primer pair of
the Gnla, which is correlated with the gene locus controlling the grain number trait. Additionally, phenotypic
evaluation was conducted in the field. The statistical analysis for this study were performed using SPSS software,
and the generalized linear model of logistic regression was used to analyze the correlation between genes.

Results and discussion

In this study, the genetic evaluation of rice cultivars revealed that 15 cultivars were identified with the allele
associated with a higher number of grains per panicle, whereas 37 cultivars lacked such a allele. The phenotypic
assessment illustrated the reliability and precision of the marker in predicting and distinguishing cultivars for
future breeding programs. This marker can be effectively employed for screening rice genotypes based on the
number of grains per panicle. Furthermore, it can be suggested that such a functional specific marker is
applicable in plant breeding programs for indirect selection. The results of the logistic regression analysis further
corroborated such a conclusion.

Conclusions

The results of this research showed that to benefit from the advantages of a high grain number in the panicle and
reduce breeding time, the molecular marker Gnla can be used in plant breeding programs to advance the rapid
development of generations. Although some of the examined cultivars had high grain numbers, some other genes
may affect the grain number per panicle in those cultivars.

Keywords: Rice, Number of grains per panicle, Genetic screening, Functional marker efficiency
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Table 1. Phenotyping comparison and molecular markers results for Grain Number trait in rice genotypes
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Table 3. Percentage accuracy of the logistic regression model classification, the variables included in the
equation, variables excluded from the equation, and a summary of the model are presented.

o o s 7
o Sl ) ] Genotype Js res
Prediction of percentage ls sl J1 s als sl J1 syl Overall percentage
accuracy : .
Grain number(+) Grain number (-)

26.7 0 15 28.8
89.2 37 0 71.2
Ol se koo syl glas @byl ax s Sols s Exp (B)
Title Beta coefficient Standard error (S.E.) D.f sig

4l slax3 (Grain number) 0.029 0.012 1 0.014 1.030

ol 2 -4.980 1.732 1 0.004 0.007
Constant
(GNla) iz sls e . - 1 0.008 -

Independent variables (Gnla)

-2 Log likelihood

55.527

Cox & Snell R Square
0.125

Nagelkerke R Square
0.179
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