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Abstract

Root dipping of seedlings with sea weed extract is a simple and
effective way to enhance the crop growth and seed yield. The current
experiment was conducted on finger millet ‘CO15’ in a factorial randomized
block design with three replication during season of 2021 at Srivilliputhur
block, Tamil Nadu. Sea weed extract of Sargassum wightii was used in
liquid formulation for root dipping. Treatments include two factors of
which, Factor I consisted of different duration of root dipping of finger
millet seedlings before transplanting (30 min, 45min and 60 min) and
factor II comprised various levels of concentration of liquid seaweed
(5%, 10%, 15% and 20%) along with control. The study was aimed to
explore the concentration of seaweed extract and duration of root dipping
that could potentially increase the seed yield and quality. The plant
growth characters namely plant height, number of tillers/hill, leaf area
index, dry matter production and yield attributes such as number of ear
heads/hill, number of fingers/ear head, finger length, test weight, seed
yield and straw yield were assessed. From the study, we have identified
the interaction effect of seaweed extract @ 5% concentration and 60
minutes duration of root dipping showed yield increase of 17.7% over
the control. Therefore, our study showed that T, (root dipping of finger
millet seedlings in 5% seaweed extract for 60 minutes) offered the scope
of better performance in term of crop growth and seed yield over untreated
control.
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The globe over, millets are widely
grown as drought-tolerant crops, in many parts
of the world, including Africa and Asia. Finger
millet is one of the important millet crops grown
in India next to sorghum and pearl millet’ and
has a pride place in having higher productivity
among millets. It contains vitamins and less
gluten, makes them excellent for the control
of diabetes, atherosclerosis, and celiac disease'”.
Despite its immense nutrient composition, high
level of anti-nutrients such as tannins, phenols,
phytates, saponins, and trypsin inhibitors
present in the seed®. In India, finger millet
constitutes an area of 891000 ha with an
annual production of 1239 million tones and
productivity of 1390 kg/ha. In Tamil Nadu,
finger millet occupies 79000 ha with 256 million
tones production and 3257 kg/ha productivity'?.

For improving crop production, growth-
promoting bio-stimulants such as seaweed may
be a preferable option. Seaweeds are photo-
autotrophic, macroscopic sea algae that are
utilised widely as food, feed, medicine,
phycocolloids, and fertilizers’. Nearly 200 species
of seaweeds have been identified in India’s
southern coastal region, and the majority of
them are employed as manure or compost in
coastal agricultural communities'. Liquid
extracts of these seaweeds are found to have
higher concentrations of phyto hormones such
as gibberellins, auxins, cytokinins, and abscisic
acid, macronutrients (P, N, and K), micronu-
trients (Fe, Cu, Ca, Mg, Mn, Zn, and Ni),
carbohydrates, vitamins, fatty acids, protein,
fiber, lipid, and minerals'>'”.

Liquid seaweed extracts (LSEs) are
organic bio-stimulants that effectively

encourage plant growth and enhance productivity
because they contain high nutritional
components. Therefore, in sustainable organic
farming, the LSEs have been administered as
a foliar spray and soil drench for increased
agricultural yield"”. In green technologies,
LSEs has a wide range of uses, including seed
priming, root growth, leaf quality, increasing
yield, and enhancing resilience to various biotic
and abiotic stressors'®. In this case, it was
revealed that applying seaweed extract at early
stage of plant’s growth had better stimulatory
effects than applying it later. The goal of the
study was to identify the concentration of
seaweed extract and duration of seedling root
dipping before transplanting that could improve
the crop growth and seed yield.

Experimental site :

A field experiment was conducted
during 2021 at a farmer’s field in Srivilliputhur
block, Tamil Nadu, India (137.2 meters MSL).
The experimental soil at 0 — 30 cm depth was
assessed and field’s soil is a sandy clay loam
in nature. The soil texture is 54.23% sand,
23.53% silt and 26.24%clay. The pH of soil
7.1 and electrical conductivity of soil 0.42 ds
m'. The maximum temperature during the
cropping period ranges from 30.4°C to 35.7
°C with a mean temperature of 32.8 °C and
the minimum temperature fluctuates between
20.7°C to 25.5°C with a mean temperature of
22.7 °C. The relative humidity ranged from
61.0% to 76.0% with an average of 67.9%.
During the crop period, 435.7 mm of rainfall
was recorded.

Treatments, agronomic practices and
experimental design :
The seed of finger millet ‘CO 15 was
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sown in first fortnight of July in well prepared
nursery beds of 1.5 m width, 3m length and
provide 30 cm space between plots for
irrigation. The field experiment was laid out in
a factorial randomized complete block design
with fifteen treatments and replicated thrice.
The fifteen treatments were combinations of
different durations with various levels of
concentrations.

Factor I: Seedling dipping durations (D):
a) 30 minutes (Dy)
b) 45 minutes (D»)
¢) 60 minutes (D3)
Factor II: Treatments (T):
a) Control (To)
b) Seaweed extracts (Sargassum wightii)
@5% (Ty)
¢) Seaweed extracts (Sargassum wightii)

@ 10% (T2)

d) Seaweed extracts (Sargassum wightii)
@ 15 % (T3)

e) Seaweed extracts (Sargassum wightii)
@20 % (Ts)

The twenty days old seedlings were,
dipped in different concentration of Sargassum
wightii for different duration as mentioned
above treatments and transplanted to the main
field in second fortnight of July. Net plot size
was 4.4x3.8 m planted at a spacing of 30
cmx10cm. The recommended package of
practices was followed. The crop was harvested
i second week of November, 2021. From the
plot of each treatment replication wise,
randomly selected five plants were tagged for
recording the vegetative traits and yield traits.
Treatment details given in the table.

Table-1. Treatment its combination and details of liquid seaweed extract in the present

experiment
];Iﬂg?l? cgéﬁigggg; Treatment Details

To DTy Control

T, DT, 30 Minutes + Seaweed extracts (Sargassum wightii) @ 5 %
T, DT, 30 Minutes + Seaweed extracts (Sargassum wightii) @ 10 %
T, D,T; 30 Minutes + Seaweed extracts (Sargassum wightii) @ 15 %
Ty DTy 30 Minutes + Seaweed extracts (Sargassum wightii) @ 20 %
Ty D,Ty Control

Ts D,T, 45 Minutes + Seaweed extracts (Sargassum wightii) @ 5 %
Ts D,T» 45 Minutes + Seaweed extracts (Sargassum wightii) @ 10 %
T, D,T; 45 Minutes + Seaweed extracts (Sargassum wightii) @ 15 %
Ts D,T4 45 Minutes + Seaweed extracts (Sargassum wightii) @ 20 %
To DsTy Control

Ty DT, 60 Minutes + Seaweed extracts (Sargassum wightii) @ 5 %
T, DT, 60 Minutes + Seaweed extracts (Sargassum wightii) @ 10 %
T D;T; 60 Minutes + Seaweed extracts (Sargassum wightii) @ 15 %
T2 DsTy 60 Minutes + Seaweed extracts (Sargassum wightii) @ 20 %
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Fig. 1. Effect of root dipping on plant height at different growth stages
(DAT — Days after transplanting)
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Fig. 2. Effect of root dipping on the number of tillers/hill at different growth stages
(DAT — Days after transplanting)
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Fig. 3. Effect of root dipping on leaf area index at different growth stages
(DAT — Days after transplanting)
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Fig. 4. Effect of root dipping on the dry matter productionat different growth stages
(DAT — Days after transplanting)
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Fig. 5. Effect of root dipping on of yield attributes
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Fig. 6. Effect of root dipping on seed and straw yield
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Data analysis :

Data were analyzed using OPSTAT
for analysis of variance (ANOVA) as described
by Gomez and Gomez (1984) and the treatment
difference was calculated using the critical
difference (CD) at a 5% level of probability.

Plant growth parameters :

Root dipping of finger millet seedlings
dipped in 5% concentration of seaweed
extract (Sargassum wightii) for 60 minutes
before transplanting (D3T;) produced tallest
plants with values of (40.8 cm, 100.8 cm and
116.4 cm at 30 DAT, 60 DAT and harvest stage
respectively) accounting 20 % more than the
control at harvest stage. Plant height was
increased linearly by minimum level of
seaweed extract with maximum level of
dipping duration. Similarly the same trend was
observed and result of number of tillers/hill,
leaf area index, dry matter production was
presented in Fig. 1, 2, 3 and 4. Significantly
maximum LAI (1.9, 3.2 and 2.7 at 30 DAT, 60
DAT and harvest stage respectively), number
of tillers/hill (2.7, 5.3 and 6.4 tillers at 30 DAT,
60 DAT and at harvest stage respectively) and
dry matter production (3425, 6596 and 8514
kg/ha at 30 DAT, 60 DAT and harvest stage
respectively) of finger millet were recorded
under (D3;T;) 5% concentration of seaweed
extract (Sargassum wightii) for 60 minutes,
accounting 26%, 25% and 22% greater than
control. The treatment (D;T,) ranked second
in the order of all the plant growth and yield
attributes.

The dominant effect of (DsT;) over
the control might be due to the presence of
growth hormones, macro and micro nutrients

in the sea weed extract had influenced the
physiological and biochemical process of the
plant by reducing the transplantation shock
during transplanting and enhances the natural
root growth development. A number of
metabolic and physiological processes induced
by sea weed extract and sea weed extract
had a potential role in enhancing the plant
growth characters such as plant height, number
of tillers/hill, leaf area index, dry matter
production. The minimum values recorded by
the control were due to the absence of plant
growth regulators and nutrients have caused
the stunted growth and vegetative traits. These
outcomes were similar to the reports by Crouch
and van Staden*; George et al.,® Prasad et
al.,'®; Khan et al.,'° and Parthiban et al.,".

Yield and yield attributes :

The yield attributes showed remarkable
differences, such as number of ear heads/hill,
number of fingers/ear head, finger length, and
test weight accounting 23%, 22% and 21%
and 1.0% higher than the control and above
measured yield attributes were recorded
significantly higher under the (DsT)), however
test weight was failed to show the significant
effect (Fig. 5 and 6). The maximum numbers
of ear heads/ hill at harvest stage (4.2), number
of fingers/ear head (6.0), and finger length was
longer (8.5 cm) and test weight (3.2 g).

While, root dipping treatment was not
showed a significant variation with respect to
test weight of finger millet and sea weed
extract 5% along with 60 minutes dipping
duration increased the yield attributes over rest
of the other treatments. Similar findings have
been reported earlier by Gokul and
Senthilkumar® and Kumar et al.,"".
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Yield :

Total yield may be considered to be
the mirror of all growth and yield features. As
depicted Fig. 6, the treatment with (DsT))
recorded significantly highest seed yield (2692
kg/ha) and straw yield (6722 kg/ha) with an
increase to the tune of 17.7% and 17.4%
respectively. Followed by root dipping of
Seaweed extracts (Sargassum wightii) @
10% for 60 Minutes (DsT5). The lowest values
were recorded in control (2286 kg/ha and 5725
kg/ha) respectively . Root dipping of seaweed
extracts triggers to development of flowering
and seed set in crop and its leads to robust
plant yield'®2°,

The present study suggests the dual
treatment of Ty (Seaweed extract (Sargassum
wightii) @ 5% —+ 60 minutes dipping duration)
gave the best results for plant growth and yield
attributes. The interaction effects between
seaweed extract and seedling dipping durations
were significant for the maximum traits
exhibited seed test weight, which meant that
the effects of seaweed extract (Sargassum
wightii) were consistent and offers the scope
of increasing yield at 17.7% with low
concentration (5%) of liquid seaweed extract.
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