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ABSTRACT

In the present study 24 elite salt tolerant lines including two checks developed at ARS
Machilipatnam were evaluated during kharif, 2023 at Agricultural College Farm, Bapatla, Andhra
Pradeshunder direct seeded conditions to test their suitability for direct seeding with EC 2.1
dSm-1, pH 7.2 in a randomized complete block design (RCBD) for association studies. The
correlation studies revealed that early vigour traits like root length at 15 and 30 DAS, shoot
length at 15 and 30 DAS, field emergence at 15 DAS, days to 50 per cent flowering, plant height,
lodging related traits like culm thickness (mm), culm diameter (mm) and yield contributing traits
like panicle length (cm), number of filled grains per panicle, biological yield and harvest index
(%) were positively correlated with grain yield at both phenotypic and genotypic levels suggesting
the simultaneous improvement of all these traits and direct selection of the above traits can
contribute for improvement of grain yield. The path coefficient analysis revealed that at both
phenotypic and genotypic levels, important yield contributing traits like days to 50 per cent flowering,
number of filled grains per panicle, biological yield and harvest index showed not only positive
direct effect but also positive correlation with grain yield suggesting the importance of direct
selection for above traits.

Keywords: Correlation, Direct seeded, Path analysis and Salt tolerance.

INTRODUCTION

Rice (Oryza sativa L.) is one of the
world’s most important cereal crops, meeting
the nutritional needs of nearly half of the global
population. As a staple, rice fulfils a significant
portion of the carbohydrate requirements
worldwide. In India, rice farming is undergoing
substant ial  changes driven by cl imate
chal lenges, economic pressures and
advancements in agricultural technology. One
major shift is the adoption of direct seeding to

address rising labour costs and facilitate more
intensive double  and  triple cropping systems.
The availability of high-yield, short-duration
rice varieties and effective chemical weed
control  has made this approach more
economical ly viable. Addit ional ly,  direct
seeding enhances water use efficiency (Gupta
et al., 2006). When implemented with minimal
or no tillage, direct-seeded rice serves as a
promising resource-conserving technology
(RCT). Early growth vigour is a critical trait for
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success in direct-seeded rice systems (Cairns
et al., 2009).

Paddy is categorized as sal ini ty
susceptible cereal. In India alone, 6.73 million
hectares of land are degraded by salt on
irrigated land which accounts to greater than
10 percent of the agricultural crop land
presenting a serious threat to global food
security.Hence, Salt-tolerant lines of paddy are
crucial for ensuring rice production in saline-
prone areas, such as coastal regions and salt-
affected soils. Such varieties can withstand
high salt concentrations, allowing better water
and nutrient absorption while maintaining
growth and yield. They help sustain food
security, especially in regions where soil
salinity limits traditional rice cultivation. Salt
stress raises the concentration of Na+ in cells,
disrupting the normal function of K+ and
affecting cellular metabolism. It induces
excessive ROS production, leading to oxidative
stress and lipid peroxidation, damaging cell
membranes, proteins and DNA. To cope with
this osmotic stress, r ice accumulates
significant amounts of proline, betaine and
soluble sugars, helping cells maintain osmotic
balance. Simultaneously, salt  stress
significantly elevates abscisic acid (ABA)
levels, regulating stomatal closure to reduce
water transpiration and promoting root growth
(Qingyang Li et al., 2024).Additionally, rice
increases the levels of antioxidant enzymes
(such as superoxide dismutase, peroxidase,
and catalase) and non-enzymatic antioxidants
(such as ascorbic acid and glutathione) to
remove excess ROS and mitigate oxidative
damage. In general salt- tolerant paddy
reduces the need for soil amendments and
excessive irrigation, making farming more
sustainable. Developing and adopting such
varieties is essential for addressing climate
change chal lenges and expanding r ice
cultivation in marginal lands.

Correlation studies are essential for
understanding the relationships between
various factors that influence crop growth, yield
and sustainability. They help researchers and
farmers identify key traits l inked to high
productivity, such as plant height, grain size,
or drought resistance, aiding in crop
improvement programs. By analyzing the
correlation between soil nutrients, climate
conditions and plant performance, farmers can
optimize resource use, improve soil fertility, and
enhance yield prediction. Additionally, these
studies support pest and disease management
by identifying plant characteristics associated
with resistance. Overall, correlation studies
play a crucial role in advancing sustainable
and efficient agricultural practices.Thus, the
present study was conducted to test the
suitability of salt-tolerant  lines of paddy under
direct seeded conditions.

MATERIAL AND METHODS

The present investigation was carried out
using 24 elite salt tolerant lines including two
checks(FL478 - resistant salt tolerant check
and BPT5204 - yield check) and evaluated in
randomized complete block design (RCBD) for
yield and component traits under direct seeded
condition at Agricultural College Farm, Bapatla,
Andhra Pradesh during kharif, 2023(Table 1).
FL 478 is widely used in research and breeding
programmes as a donar for salinity tolerance
especially at seedling stage. Each genotype
was grown in 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 from five competitive plants taken
from each replication on root length at 15 DAS
& 30 DAS (cm), shoot length at 15 DAS & 30
DAS (cm), field  emergence(%), root volume
at 15 DAS & 30 DAS (cm3), days to 50 per cent
f lowering, plant height (cm), number of
productive tillers per plant, panicle length
(cm),number of fi l led grains per panicle,
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spikelet fertility (%), culm strength, percent
lodging (%), basal internodal length (cm), culm
diameter (mm), culm thickness (mm), biological
yield (kg/ha), grain yield (kg/ha) andharvest
index (%).The phenotypic and genotypic
correlation coefficients were worked out to
determine the degree of association of a
character with yield and also among the yield
components (Falconer, 1964).Path coefficient
analysis was carr ied out by using the
correlation coefficients to know the direct and
indirect effects of the component characters
on yield as suggested by Wright (1921) and
illustrated by Dewey and Lu (1959).

RESULTS AND DISCUSSION

From the above correlation studies, it can
be concluded that early vigour traits like root
length at 15 and 30 DAS, shoot length at 15
and 30 DAS, field emergence at 15 DAS, days
to 50 per cent flowering, plant height, lodging
related traits like culm thickness,culm diameter
and yield contributing traits like panicle length,
number of filled grains per panicle, biological
yield and harvest index were posit ively
correlated with grain yield at both phenotypic
and genotypic levels suggesting the

simultaneous improvement of all these traits
and direct selection of the above traits can
contribute for improvement of grain yield under
direct seeded conditions (Tables 2 &3). Direct
selection of early vigour traits along with strong
and thick culm, considering intermediate plant
height, long panicles and a greater number of
filled grains will be rewarding for rice varietal
development under direct seeded conditions
with good yield. But simultaneously, careful
selection of genotypes with good productive
tillers, spikelet fertility, culm strength with a
score of one, minimum percent of lodging and
basal internodal length are highly essential for
generating high yielding genotypes under
direct seeded conditions to minimize lodging
risk. Similar results were earlier reported by
Patel et al. (2014), Srivastava et al. (2017),
Katiyar et al. (2019), Akshitha et al. (2020) and
Heera et al. (2023).

The path coefficient analysis revealed
that, at both phenotypic and genotypic levels,
the traits viz.,days to 50 per cent flowering,
number of filled grains per panicle, biological
yield and harvest index showed not only
posit ive direct effect but also posit ive
correlation with grain yield suggesting the

Table 1. Details of the rice genotypes studied in the present investigation

DS1 MCM 142 DS13 MCM 109
DS2 MCM 208-14-1-1 DS14 IR17F1107
DS3 MCM 147-1-1-2-1 DS15 MCM 253-5-3-1
DS4 MCM 258-8-2-7 DS16 MCM 143
DS5 MCM 148-2-1-1-1 DS17 MCM 141
DS6 MCM 149-3-1-1-1-1 DS18 BPT 5204
DS7 MCM 151-3-21-1 DS19 FL 478
DS8 MCM 153-1-1-1 DS20 MCM 153-2-1-2-1
DS9 MCM 253-6-2-2 DS21 MCM 253-8-2-2
DS10 MCM 100 DS22 MCM 106-2-10-2-2
DS11 MCM 103 DS23 MCM 305-32-2-1
DS12 MCM 125 DS24 MCM 305-14-1-1-1
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Fig. 1.Genotypic path diagram showing direct and indirect effects of yield,yield
components and lodging traits on grain yield in 24 genotypes of rice(Oryza sativa L.)

Fig.2.Phenotypic path diagram showing direct and indirect effects of yield,yield
components and lodging traits on grain yield in 24 genotypes of rice(Oryza sativa L.)

PRASANTH et al.
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importance of direct selection for above traits.
The residual effect in the present study was
0.304 and 0.285 at phenotypic and genotypic
levels respect ively, indicat ing that the
characters included in the present study
clearly explained the direct and indirect effects
on the dependent variable to some extent
(Tables 4 & 5 and Fig 1 & 2). The residual effect
permits precise explanation about the pattern
of interaction of other possible components
with yield.Similar results were earlier reported
by Katiyar et al. (2019), Saha et al. (2019) and
Heera et al. (2023).  In general, direct selection
of genotypes with good early vigour traits and
field emergence; short stature (100-110 cm);
desirable f lowering durat ion based on
objective; lodging resistance by selection of
wider culm; longer panicles are very useful for
developing high yielding genotypes under
direct seeded conditions.

CONCLUSION

From the present study, i t  can be
concluded that seven elite salt tolerant lines
like MCM 208-14-1-1, MCM 147-1-1-2-1, MCM
149-3-1-1-1-1, MCM 151-3-21-1, MCM 253-5-
3-1, MCM 141 and MCM 305-32-2-1 under
direct seeded conditions (EC=2.3 dSm-1, pH=
7.2) recorded performance not only for yield
contributing traits like number of productive
tillers per plant, panicle length, spikelet fertility
(%) and number of filled grains per panicle but
also for early vigour traits like root length, shoot
length, field emergence, root volume, days to
50 per cent flowering and lodging related traits
like per cent lodging, basal internodal length,
culm diameter and culm thickness which are
very important under direct seeding conditions
to combat weeds and withstand lodging. This
is because most of the rice production in
coastal areas is being affected by salinity, it is
imperative to grow salt tolerant cultivars with
high yield potential and also amenable for
direct seeded conditions to cut down labour

cost and to improve water use efficiency.
Phenotypic screening alone is not sufficient
because salinity tolerance is a quantitative trait
controlled by multiple genes. Hence these lines
should be subjected to molecular analysis
using Saltol linked markers to confirm the
presence of sal ini ty tolerance. These
genotypes also should be tested in saline soils
under dry direct seeded conditions as DSR is
not generally advised in saline soils due to salt
injury. They can also be used as parents for
future crossing programme for developing salt
tolerant varieties suitable for DSR conditions.
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