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Abstract

In the present study 35 coloured rice genotypes along with three checks were evaluated in Randomized
Complete Block Design for yield, nutritional and cooking quality traits to study association between the
yield, nutritional and cooking quality traits. Correlation studies showed positive and significant correlation
of grain yield per plant with yield contributing characters like ear bearing tillers per plant, panicle length,
test weight, number of filled grains per panicle and some nutritional characters like protein content and
anthocyanin content. The path analysis revealed that traits like ear bearing tillers per panicle, test weight,
number of filled grains per panicle, alkali spreading value and anthocyanin content showed not only positive
direct effect but also positive correlation with grain yield suggesting the importance of direct selection for
above characters. The residual effect in the present study was 0.3696 and 0.2348 at phenotypic and genotypic

levels respectively, indicating that the characters included in the present study clearly explained the direct and

indirect effects on the dependent variable to some extent.
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Introduction

Rice (Oryza sativa L.) is the predominant staple food
crop for more than half of the world’s population
and is playing a pivotal role in providing human
nutrition, energy supply and food security. It is not
only the major source of carbohydrates, but also
source of essential micronutrients. It is the only
cereal, cooked and consumed as a whole grain. Hence
quality considerations are much more important
in rice than for any other food crops (Hossain
et al., 2009). India is the second largest producer of
rice but pigmented rice is restricted to some parts
of Northeast and in Western Uttar Pradesh, Punjab

and Gujarat. India produces majorly three different

pigmented rice - black rice, red rice and purple rice.
All three are unique in their functional properties.
Eleven different colours of rice varieties are known
to exist ranging from the commonly seen white
to dark purple or black coloured rice. (Richa Sati
and Shweta Singh, 2019). Currently, demand for
highly nutritious and healthier food is the norm as
people today are more concerned about maintaining
a healthy lifestyle. In this regard, coloured rice
genotypes have higher content of antioxidant
compounds, such as polyphenols, tocochromanols
and oryzanols, which have been shown to have a

significant effect on human health. Furthermore,
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these genotypes also contain high micronutrient

content, such as iron and zinc. The iron and zinc
content of red rice is 2 - 3 times higher than that
of white rice. Hence, rice consumers are showing
great interest for coloured rice varieties due to their

potential health benefits.

To carry out any breeding programme, it is necessary
to understand the genetic variability of yield
contributing characters, along with their interaction
with yield. The genotypic correlation coefficient
indicates the genetic proportion of a character that is
heritable in nature and hence is used to assist breeding
programmes. The existence of this association may
be attributed due to linkage, pleiotropic effects of
genes, physiological and developmental relationships
or due to environmental impacts (Oad et al., 2002).
Path analysis along with correlation provides a better
understanding of the cause and effect link between
various pairs of characters (Jayasudha and Sharma,
2010). The association between predictor factors and
responder variables has been established using path
analysis and this imparts profound knowledge to plant
breeders in increasing yield via direct and indirect
effects (Meena et al., 2020).

Materials and Methods

The present investigation was carried out using
35 coloured rice genotypes grown in Randomized
Complete Block Design with two replications during
kharif, 2022 at Agricultural College Farm, Bapatla
(Table 1). Each genotype was grown in a five rows
of 3.0 m length with a spacing of 20 cm between rows
and 15 cm between plants, within the row. The data
was recorded on ten competitive plants taken from
each replication on 18 traits viz., days to 50 per cent
flowering, plant height (cm), ear bearing tillers per
plant, panicle length (cm), test weight (g), number
of filled grains per panicle, grain yield/plant (g), L/B

ratio, water uptake, alkali spreading value, amylose
content (%), protein content (%), Zn content (ppm),
Fe content (ppm), total phenol content (mg/100 g),
antioxidant activity (mgAAE/100 g), flavonoid
content (mg QE/100 g) and anthocyanin content
(mg/100 g). Correlations were worked out using the
Formula suggested by Falconer (1964) and partitioning
of correlation coefficients into direct and indirect
effects was carried out by procedure suggested by
Wright (1921) and elaborated as suggested by Dewey
and Lu (1959).

Table 1: List of landraces including checks used in
the study

S. Black pericarp S. Red pericarp
No. genotypes No genotypes
1. |Baasalamaati black | 15 |Talangur
2. |lIkaladas 16 |Aasudhi
3. |Burma black 17 | Apputhokalu
4. |Chakhaoamubi 18 |Baaludhudiya
5. |Chattisgarh black 19 |Bairodlu
6. |Kalabatti (check) 20 |Barhanaahi
7. |Krishna vrihi 21 |Budamalu
8. |Karapukavuni 22 | Chittiga
9. |Manipur black 23 |Dasumali
10. |Safari 24 |Ganga red
11. |SS-56 25 |Rakthasaali
12. |Taiwan black 26 |Hallabatti
13. [Nalladhanyam 27 |Jaajudaan
14. |BPT 2841 (check) 28 | Talangur
29 |Basumathi
30 |Jethu
31 |Kaantamaguni
32 |Mapilai Samba
33 |Kempusanna
34. |Poohali
White rice genotype
3s. |BPT 5204 (check)

Results and Discussions

The correlation study (Table 2) revealed that grain

yield per plant had strong positive association
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with ear bearing tillers per plant (rg=0.7601**
and rp=0.5941**), panicle length (rg=0.8863**
and rp=0.7596**), test weight (rg20.7218** and
rp=0.6854**) and number of filled grains per panicle
(rg20.3832* and rp=0.3681**) at both genotypic and
phenotypic levels. The results are in accordance
with the previous findings of Bhargavi et al., (2022),
Deepthi et al., (2022), Kiran et al., (2023), Teja
et al., (2023) and Heera et al., (2023). Protein content
(rp=O.2937*) and anthocyanin content (rp=0.3271**)
were positively correlated with grain yield per plant
at phenotypic level only.

From the correlation studies it can be concluded that
yield contributing characters like ear bearing tillers
per plant, panicle length, test weight, number of filled
grains per panicle and some nutritional characters
like protein content and anthocyanin content were
positively correlated with grain yield/plant indicating
that the above traits can be considered for selection
process. Characters like L/B ratio and plant height
are correlated negatively with grain yield. It was also
observed from the present study that simultaneous
selection for all yield and quality traits may not be
possible and balanced selection criteria has to be
followed. Further breeding programmes should be
refined in such a way to break undesirable linkages
between traits for simultaneous improvement of both

yield and quality traits.

R

The path coefficient analysis (Tables 3 and 4)
revealed that traits like ear bearing tillers per panicle
(G=0.1913 and P= 0.2197), test weight (G= 1.2128
and P= 0.6667), number of filled grains per panicle
(G= 0.6574 and P= 0.3123), alkali spreading value
(G=0.0873 and P= 0.0370) and anthocyanin content
(G=0.5541 and P=0.3829) showed not only positive

direct effect but also positive correlation with grain

yield suggesting the importance of direct selection for
above characters. Traits like plant height, water uptake,
amylose content, Zn content, Fe content, total phenol
content and flavonoid content showed negative direct
effect with positive correlation indicating indirect
effects can be the cause of positive correlation. In
such situations, the indirect causal factors are to be
considered simultaneously for selection. These results
were similar with the previous findings of Archana
et al., (2018), Deepthi et al., (2022) and Heera et al.,
(2023).

Further, the residual effect in the present study was
0.3696 and 0.2348 at phenotypic and genotypic levels
respectively, indicating that the characters included
in the present study clearly explained the direct and
indirect effects on the dependent variable to some
extent. The residual effect permits precise explanation
about the pattern of interaction of other possible

components with yield.
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