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ABSTRACT

Early seedling vigour is a critical trait in direct-seeded rice systems because it influences crop
establishment, weed competitiveness, and yield potential. Seedling vigour is an agronomical trait along
with uniform seed germination and essential for proper crop growth and development. It improves the
uniformity of the seedlings with good crop stand and establishment ultimately results in better grain
yield. The present study was undertaken to assess seedling vigour in 24 rice genotypes with an aim to
identify better genotypes exhibiting high seedling vigour traits, we phenotyped the seedling vigour
index-related traits viz., germination percentage, root length and shoot length, fresh and dry weights on
7™ day and 14™ day in a set of germplasm consisting of landraces, using the paper towel method. The
results exhibited shoot length on the 7", 14™ day, root length on the 7", 14" day, seedling vigour index-
1,2 on the 7" day, fresh weight on the 7", 14" day and dry weight on the 7" day showed positive
significance among the traits. Correlation estimates revealed the selection of suitable contributing

characters for identification of high seedling vigour.
Keywords : Seedling vigour, Yield related traits, Rice (Oryza sativa. L).

Introduction

Rice is one of the most important food crops and
the global consumption has seen increased from 437.18
million metric tons in the year 2008 to 486.62 million
metric tons in the year 2019 (www.statista.com, 2020).
It is the sole crop cultivated under the world’s most
sensitive ecological conditions ranging from high
altitudes to below sea level. Second green revolution is
possible only if rice research is undertaken vigorously
and persistently to address s higher yield under stress
prone environments (Bouman and Tuong, 2001). As
the first step of rice seedling development, high quality
seed germination can essentially overcome adverse
environmental impacts and then, directly and
indirectly, influence yield (Ellis et al. 1992). Major
challenge is due to existence of different type of rice
ecologies in India, like upland, rainfed lowland, hills,
deep water, saline, acidic and alkaline soils along with
large irrigated ecology each with specific growing
conditions and requirements (Perry et al., 1973). The
cultivated germplasm in the major vulnerable areas

involve landraces which are important sources of genes
that enhance the resistance of crops to adverse
conditions (Dwivedi et al., 2016). They usually have
better alleles that improve their adaptation to stress
conditions, they are a good source of stress tolerance
potential (Redona & Mackill et al., 1996). The insight
of their adaptive characteristics and the mechanism
will help in breeding rice varieties that are compatible
with  direct-seeding regime and enhance the
waterlogging tolerance before and after germination
(Miro and Ismail, 2013). It is worth noting that
anaerobic germination and adaptive traits has been
detected in several Indian landraces, viz., Vellai
Kavuni and Karuppu Kavuni (Mohanapriya et al.,
2022) and other land races of south east Asian
countries viz., Khaiyan and Khao Hlan (Miro and
Ismail, 2013).

Large scale transformation from transplanting to
direct sowing was made possible by the development
of weed control methods and high-yielding, high
seedling vigour and early maturing cultivars. A gradual
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transition from irrigated to rainfed rice cultivation has
been documented, with direct-seeded rice accounting
for 50% of India's rainfed rice area (Anandan et al.,
2016). Because of this, direct-seeded rice has emerged
as a workable way to save labour and water, lower
methane emissions, and increase rice yields especially
on fine-textured soils. Yield is a complicated
quantitative trait that is influenced by a number of
component attributes, their interactions with one
another, and the environment (Balakrishnan et al.,
2020). In order to better understand the diversity of
these qualities and improve them through breeding
programs, our study aims to characterize a set of
landraces for attributes linked to seedling vigour and
yield and to identify the correlations.

Materials and Methods

Plant material

The present research work was conducted during
Rabi 2024-25 at ICAR- Indian Institute of Rice
Research (ICAR- IIRR), Rajendranagar, Hyderabad,
Telangana (17.32° N, 78.39° E, 536 MSL). The
experimental material consists 24 landraces obtained
from ICAR- IIRR, Hyderabad.
Methods
Phenotyping of Seedling vigour related traits
Germination test

The germination test was done using petriplate
method, in petriplate 100 well dried seeds were placed
in sterilized petriplate lined with Whatman filter paper
with sufficient moisture for seedling emergence under
normal room temperature, counted the number of seeds
germinated in 100 seeds.
Seedling growth test

This experiment was done using the using the
paper towel method. The traits were recorded under lab
conditions at 7" and 14™ days evaluated. In which 10
seeds were placed with equidistantly in brown
germination sheet that has a water absorbing capacity
and rolled carefully with two distal edges tied with
rubber bands and arranged vertically in a tray filled
with water and incubated at room temperature. At 7"
day and 14" day after incubation, the 10 seedlings
from each genotype were measured for shoot length
and root length. The seedlings were dried in an oven
and dry matter weight of the seedlings were measured.
The data obtained from three replications were
subjected to the following analysis. The correlation
coefficient was worked out as the method suggested by
Dewey et al. (1959), and the correlogram was
constructed in RStudio using “metan” package
suggested by Olivoto et al. (2020).

Correlation study for seedling vigour and yield related traits in selected land races of rice (Oryza sativa. L)

Seedling vigour index-I=
germination percentage x seedling length {cm)
100

Seedling vigour index-II=

germination percentage x total weight of seedlings (g)
100

Results and Discussion

Seedling vigour in rice is an important trait for
better crop establishment in direct seeded rice and
associated traits are quantitatively inherited (Zhang,
1995). Correlation between traits is of interest to
determine whether selection for one trait will have an
effect on another. Simple correlation coefficient from
the combined data was shown in Table 1. Correlation
coefficient determined over the 24 rice genotypes for
14 seedling vigour traits revealed significant
correlation among shoot length on the 7™ day had
showed positively significant with root length on the
7™ day (0.538%**), dry weight on the 7" day (0.585%%),
seedling vigour index-1 on the 7" day (0.991%%%),
shoot length on the 14™ day (0.528**), fresh weight on
the 14™ day (0.427%), seedling vigour index-1 on the
14™ day (0.55**) Similar type of results was obtained
by (Sujay et al., 2007 & Bharamappanavara et al.,
2023).

Root length on the 7" day showed positively
significant association with dry weight on the 7" day
(0.553%%), seedling vigour index-1 on the 7" day
(0.529*%*) similar to the results of (Beerelli et al. 2020).
Shoot length on the 14™ day at (0.552%*), fresh weight
on the 14" day (0.475%), seedling vigour index-1 on
the 14™ day (0.573**). This highlights the significance
of early root establishment, since early root length was
positively correlated with fresh and dry weights and
later root growth (Cui et al. 2002). Fresh weight on the
7™ day had showed positively significant association
with dry weight on the 7" day (0.429%), seedling
vigour index-2 on the 7™ day (0.967***), shoot length
on the 14" day (0.454*) and dry weight on 7" day is
positively significant association with seedling vigour
index-1 on the 7™ day (0.56**), shoot length on the
14™ day (0.457%), seedling vigour index-1 on the 14"
day (0.427%), fresh weight showed positive
associations with dry weight, seedling vigour indices,
and later shoot growth, reflecting the contribution of
biomass accumulation to plant performance. These

results are supported by (Tejaswi et al, 2012,
Padmashree et al., 2022 & Barik et al., 2019).
Seedling vigour index-lon 7" day showed

positively significant association with shoot length on
the 14™ day (0.516%%), fresh weight on thel4™ day
(0.443%), seedling vigour index-1 on the 14™ day
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(0.571**) these results are similar to (Gomez et al.,
1984) and seedling vigour index-2 on 7™ day positively
significant association with shoot length on the 14"
day (0.426*) seedling vigour indices positively
correlated to the shoot length and fresh weight these
correlations among the parameters were calculated
according to (Sangamitra et al., 2021 & Jan and
Kashyap et al. 2019). Shoot length on the 14" day had
showed positive significant association with root
length on the 14" day (0.461%), fresh weight on the
14™ day (0.58+**), seedling vigour index-1 on the 14"
day (0.963**%) these result are in agreement with the

Table 1 : Phenotypic correlations of yield and seedling vi
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finding of (Lee ef al. 1986) and root length on the 14
day is positively significant association with seedling
vigour index-1 on the 14"™ day (0.461%*) these results
were in agreement with the findings of (Addanki et al.
2018), (Katiyar et al. 2019). Fresh weight on the 14*
day is positively significant association with seedling
vigour index-1 on the 14™ day (0.661%*), seedling
vigour index-2 on the 14™ day (0.573*%). These
interrelationships among traits suggest that selecting
for one key vigour trait can indirectly enhance others
as reported by Bordoloi D Sarma et al. 2018 & Beerelli
et al. 2020.

gour traits

G % |SL(7)| RL(7) |FW(7) IDW(7) | SVI-1(7) |SVI-2(7) [SL(14) |[RL(14) |[FW(14) [ DW(14) | SVI-1(14) |SVI-2(14)| SPY
G % 1 008 0.06 | -024 | -0.1 0.21 -0.09 0.01 | 0.05 0.13 | -0.007 0.25 0.19 0.28
SL (7) 1 [0.53*%%] 0.1 [0.58%*] 0.99%** | 0.11 [0.52%*| 0.04 | 0.42%* 0.01 0.55%* 0.06 -0.17
RL (7) 1 0.34 [0.55%*%| 0.52%* 035 ]0.55%%| 0.39 | 047* | -0.32 0.57** 0.01 -0.45*
FW (7) 1 042*% ] 0.06 | 0.96%** | 0.45*% | 0.3 0.18 -0.07 0.36 -0.2 -0.45*
DW (7) 1 0.56%* 036 |0.45% | 025 0.36 0.16 0.42%* 0.09 -0.1
SVI-1(7) 1 0.09 10.51**| 0.05 | 0.44* 0.02 0.57%x* 0.09 -0.13
SVI-2(7) 1 042*% | 0.3 0.17 -0.09 0.37 -0.17 -0.39
SL (14) 1 0.46* | 0.58** | 0.11 0.96%** 0.11 -0.51%*
RL (14) 1 0.29 -0.26 0.46* 0.18 -0.01
FW (14) 1 0.27 0.61%* 0.57** | -0.35
DW (14) 1 0.11 0.29 0.22
SVI-1(14) 1 0.17 -0.45*
SVI-2(14) 1 0.06
IRSPY 1

*##% Significant at 0.001% level; ** significant at 0.01% level; * significant at 0.05% level

Morphological traits observed are G% Germination percentage, SL (7) Shoot le

ngth on the 7" day, RL (7) Root length on the 7" day, FW (7)-Fresh weight on

the 7™ day, DW (7) Dry weight on the 7" day, SVI-1 (7) Seedling vigour index-1 on the 7™ day, SVI-2 Seedling vigour index-2 on the 14™ day, SL (14)
Shoot length on the 14" day, RL (14) Root length on the 14™ day, FW (14) Fresh weight on the 14" day, DW (14) Dry weight on the 14" day, SVI-1 (14)
Seedling vigour index-1 on the 14™ day, SVI-2 (14) Seedling vigour index-2 on the 14" day, IR SPY — Control field single plant yield
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Morphological traits observed are SL (7) Shoot
length on the 7" day, RL (7) Root length on the 7™ day,
FW (7)-Fresh weight on the 7" day, DW (7) Dry
weight on the 7™ day, SVI-1 (7) Seedling vigour index-
1 onthe 7™ day, SVI-2 Seedling vigour index-2 on the
14" day, SL (14) Shoot length on the 14™ day, RL (14)
Root length on the 14™ day, FW (14) Fresh weight on
the 14™ day, DW (14) Dry weight on the 14" day, SVI-
1 (14) Seedling vigour index-1 on the 14" day, SVI-2
(14) Seedling vigour index-2 on the 14" day, , IR SPY
— Control field single plant yield.

Conclusion

According to the findings of this study the traits
shoot length, root length, fresh weight, dry weight and
seedling vigour indices 1, 2 on the 7" day and 14™ day
showed positive significant correlation and these traits
are important for selection for crop improvement.
Based on all the vigour parameters recorded, better
genotypes can be identified that might be suitable to
direct seeded rice conditions.
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