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Extended Abstract

Background: In many countries of the world, food supply, especially the food security of the
countries, is a priority due to the biological and non-biological challenges and the growth of the
world population. Rice is among the plants that have turned into a strategic plant due to its daily
consumption and food needs of many countries. A suitable breeding program is needed to
increase the potential of rice production. Genetic diversity in selected populations plays an
important role in optimizing the breeding process, but genetic diversity has decreased due to the
increase in genetic erosion and the intensity of breeding activities. One of the most important
ways to increase rice production potential is to use a crossing system. Crossbreeding in rice is a
very widely used method to increase yield due to the heterosis phenomenon and leads to the
production of superior progeny from the parents or the commercial variety of the region.
Multivariate statistics is a suitable method for analyzing different relationships between traits,
identifying existing diversity, and evaluation accuracy in choosing the superior genotype to
improve grain yield in rice. Cluster analysis and regression are powerful tools in multivariate
statistics, being used as a selection index in determining traits affecting performance.
Correlation by expressing the relationship between variables is a very effective method in
determining the process of choosing the best plant in statistical analyses. This research aims to
use classical breeding and multivariate statistics in an F» rice population to select lines with high
yield potential for the next generation.

Methods: This research was conducted in the rice research farm of the Tabarestan Agricultural
Genetics and Biotechnology Research Institute, Sari University of Agricultural Sciences and
Natural Resources. In total, 2000 F» seeds obtained from the crossing of Nemat as the maternal
base with the local variety Seng Tarem as the paternal base were planted in 50 rows, 10 meters
long, and a planting distance of 25x25 in an area of about 125 square meters. The best plants (n
= 18) in terms of morphological traits were selected for the analysis of morphological traits,
such as plant height, the number of fertile tillers, spike length, the number of hollow seeds, the
number of full seeds, total number of seeds, hundred-seed weight, seed length, seed width, and
plant yield using multivariate statistics. Cluster analysis of traits with the Euclidean distance
scale was used to group the plants, and a detection function was used for grouping accuracy.
Correlation and regression analysis were used to investigate the relationship between the traits.
Results: The result of the cluster analysis divided the genotypes into three groups. The first
group had the highest average seed width (2.69), total number of seeds (168.5), and the number
of full seeds (117.22), and the lowest average plant height (121.83). The third group had the
highest average values of 100-seed weight (2.94), the number of fertile tillers (35), and spike
length (29.78). The lowest average number of hollow seeds (17.22) and the highest average seed
length (11) belonged to Group 2. The third group was considered the yield group with the
maximum 100-seed weight, the number of fertile tillers, and plant height. The correctness of the
grouping of the plants belonging to the groups was confirmed by the detection function. The
function introduced by the diagnostic analysis captured 94% of the variance of the test data and
could distinguish the groups from each other with an eigenvalue of 32.67. The average traits of
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the number of fertile tillers, the number of hollow seeds, total number of seeds, 100-seed
weight, and the yield of a single plant were significantly different between the groups and were
the main factors that differentiated the plants. In the simple linear correlation of the traits spike
length with plant height (r = 0.566), total number of seeds with the number of full seeds
(r = 0.533), 100-seed weight with the number of full seeds (r = -0.497), and seed width with
spike length (r = -0.489) were significantly correlated at the 5% level. Total number of seeds
with number of hollow seeds (r = 0.782), plant height, and number of fertile tillers with yield
(r=0.789 and 0.789, respectively) were significantly related at the 1% level (99% confidence
level). The regression analysis output of the model with an adjusted explanation coefficient
(93.3%) shows the high correlation of these traits for the justification of yield changes. In the
interpretation of yield changes, using regression analysis with the combined method of plant
height and the number of fertile tillers showed positive and very significant effects on yield
variability. Regarding the influential traits in the grouping and separation of genotypes, the
highest yields were obtained for plants 5 (87.83 g), 10 (80.45), 13 (78.93), 4 (77.69), 15 (72.24),
and 12 (70.75).

Conclusion: The results of the analysis showed that the plants 5 (87.83 g/plant), 10 (80.45), 13
(78.93), 4 (77.69), 15 (72.24), and 12 (70/75) having desirable morphological traits were
selected as the best genotypes for producing promising lines. Multivariate statistics, as a suitable
technique in the selection of the superior genotype, could distinguish between the F, population
of rice plants 4, 5, 10, 12, 13, and 15 with the desired morphological traits and high-yield
potential as superior plants for producing promising lines.

Keywords: Multivariate statistics, Rice, Segregating generation of the F, population, Selection,
Yield
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Plant height (cm): PLH, Number of fertile tillers: NFT, Spike length (cm): SPL, Number of hollow seeds: NHS, Number of full seeds: NFS, Total
number of seeds: TNS, Weight of hundred seeds (g): WHG, Seed length (mm): SL, seed width (mm): SW, plant yield (g): PY.
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100.0% of original grouped cases are classified correctly.

Table 3. Results of canonical audit functions
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Table 4. The test of the equality of the average traits in the group

sig " an " wills L st
0.078 15 2 3.032 0.712 PLH
0.003 15 2 8.692 0.463 NFT
0.057 15 2 3.489 0.683 SPL
0.011 15 2 6.187 0.548 NHS
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0.761 15 2 0.278 0.964 SW
0.033 15 2 4.331 0.634 PY
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Plant height: PLH, number of fertile tillers: NFT, spike length: SPL, number of hollow seeds: NHS, number of full seeds: NFS, total number of seeds:
TNS, weight of 100 seeds: WHG, seed length: SL, seed width: SW, Plant yield: PY.
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Table 5. The simple linear correlation of traits

PLH PLH PLH PLH PLH PLH PLH PLH PLH PLH

1 PLH

1 0.351 NET

1 0.038 566 SPL

1 -0.404 0.026 -0.325 NHS

1 -0.109 0.073 0.107 0.223 NFS

1 .533% 782%* -0.326 0.09 -0.145 TNS
1 -0.462 -497* -0.185 0.214 -0.158 0.438 WHG

1 0.276 -0.234 -0.17 -0.162 0.06 -0.048 0.007 SL

1 -0.136 -0.034 0.275 0.355 0.038 -.489* 0.131 0.221 SW

1 0.269 -0.053 -0.053 0.308 0.422 0.058 0.234 7189%** 708%** PY
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PY 459y 5, Slas SW iy

s, 3:significant effects at the probability levels of 5% and 1%, respectively.

Plant height: PLH, number of fertile tillers: NFT, spike length: SPL, number of hollow seeds: NHS, number of full seeds: NFS, total number of seeds:
TNS, weight of 100 seeds: WHG, seed length: SL, seed width: SW, Plant yield: PY.
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Table 6. Breakdown of regression variance

08 A (e o pd O oyl 095y Slaye (550 Traits ©lao
Adjusted R-Squared R-Squared Mean square regression
0.933 0.968 398.68** NFT PLH ’l'\‘f" i opse
y-intercept
0.555 0.649 -49.292

199yl doxiy sy PLH iy glas)| .us aid )3 jlas 1o e (gslopusio (lgicdy (SO59)98)90 Olao (Bl g Jatuns yuiio ojlgisdy 3,Sles Caom
The yield trait was considered an independent variable, and the rest of the morphological traits were regarded as independent variables. Plant height:
PLH, number of fertile tillers: NFT
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Figure 2. Bar charts of influential traits in the grouping and separation of genotypes
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