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ABSTRACT

Sesamum, a traditional oilseed crop, is susceptible to poor plant establishment
due to various biotic and abiotic factors for which transplanting is a suitable
option. Still, suitable media for promoting the growth and establishment of
sesame seedlings have not yet been exploited. Therefore, a preliminary field
experiment was conducted in 2019 at Agricultural College and Research
Institute, Tamil Nadu Agricultural University, Madurai, India, to study the
effect of various media compositions on the performance of transplanted
sesame. Media compositions such as red earth, FYM, vermicompost and
composted coir pith were used. The experiment was laid out in randomized
block design with four replications. Results revealed that higher seed
germination percentage ( 88), establishment percentage (94), vigor index
(1674), seedling height (15 cm), capsules plant*(83), seeds capsule? (58),
and seed yield ( 839 kg hat) were recorded in media comprising red earth:
sand: vermicompost: composted coir pith (2:1:1:1) followed by red earth:
sand: vermicompost (2:1:1). Therefore, the media composition of red earth:
sand: vermicompost: composted coir pith is highly suitable for promoting

growth, seedling vigor, and yield enhancement in transplanted sesame.
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INTRODUCTION

Sesamum (Sesamum indicumL.) is one of the
major oilseeds belonging to the Pedaliaceae
family and is cultivated in various regions of the
globe. It ranks fourth among widely cultivated
oilseeds in India (Shamsuzzoha et al., 2019).
Sesame is commonly known as “poor man’s
substitute for ghee” because of its higher amount
of fat (4.46 - 6.19%), proteins(22.58 - 24.27 %),
carbohydrates (8.3 - 11.69%), fibre (5.60 - 6.26%)
and essential minerals present in the seed which
exhibit both nutritive and pharmaceutical properties
(HaftomZebib et al., 2015).

Due to early senescence and the crop’s
vulnerability to biotic and abiotic factors, sesame has
a much lower yield potential than other oilseed crops
and small and marginal farmers mainly cultivate it
under rainfed conditions. The primary reason for the
decrease in Yield is the poor plant establishment
under line sowing (or) broadcasting methods
(Kushahwah et al., 2018). Moreover, thinning and
gap-filling seem to be the most crucial intercultural
operations but are laborious and uneconomical. As a
result of these effects, transplanting in sesame has
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been recognized as a potential measure to reduce
labor hours (Sindhuja et al., 2019).

Recently, transplanting in crops has become
popular due to its healthy and uniform disease-free
seedlings, early and synchronizing crop maturity,
effective utilization of land, energy, time, and
seed material, and ultimately reduction in main
field duration of the crop (Agarwal et al., 2021).
Appropriate growing media for seed sowing has a
wide impact on seed germination, development
and profuse root system. The quality of seedlings is
influenced by media composition, which acts as a
source of nutrients for plant growth (Wilson et al.,
2001). Past studies were undertaken on growth
medias in different crops.

The suitable transplanting media plays a vital
function in enhancing the growth and development
of seedlings, resulting in a higher yield in the right
environment (Jaiswal et al., 2017). The appropriate
media for transplanting seedlings into the main
field with saturated field conditions aids seedlings
in escaping transplant shock and continuing to
grow. The soil and ideal moisture content are also
crucial in transplanted crops because this aids the
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roots put forth the development and establishment
of the crop. Kademani et al. (2017) revealed that
germination percent, seedling height, seedling vigor,
root length, and total biomass were recorded higher
in media having red soil + sand + vermicompost +
Rhizobium+ PSB + Pseudomonas fluorescence.
Growing media with composted coir pith influenced
higher seed germination percent and germination
index when compared to other growing media (Raj
and Krishnasamy 2015).

Transplanting in sesame is a new innovative
technique that enhances Yield by lowering the
cost of production, but a suitable growing media
requirement is the need of the hour for which the
research was conducted.

MATERIALS AND METHODS

The experiment was conducted at Central Farm,
Department of Agronomy, Agricultural College
and Research Institute, Tamil Nadu Agricultural
University, Madurai, India. The experimental site
is located 9° 58" N and 78° 12" E and 147 m
above mean sealevel. The climate of the location
is semi-arid type. The soil of the experimental field
was sandy clay loam and taxonomically known as
TypicudicHaplustalf. The soil was slightly high in pH
(8.1), normal EC (0.24), low in available N (228 kg
ha'), media in available P (16.7 kg ha), but high in
available K (327 kg hat).

The various media compositions like FYM,
vermicompost, composted coir pith, red earth,
and sand were thoroughly mixed as per the
treatment. The treatment schedule included T,
- Red Earth: Sand: FYM (2:1:1), T, - Red Earth:
Sand: Vermicompost (2:1:1), T, - Red Earth: Sand:
Composted Coir pith (2:1:1), T, - Red Earth: Sand:
FYM: Composted Coir pith (2:1:1:1), T, - Red Earth:
Sand: Vermicompost: Composted Coir pith (2:1:1:1),
T, - Control (No media application). The experiment
was laid out in randomized block design with six
treatments with four replications. Sesame variety
TMV - 7 released from Oilseed research station,
Tindivanam, India, was used as a seed material.

The raised bed was formed at 2 x 2 m with
15 cm height. Drainage and irrigation channels
were also created to irrigate and drain any excess
water that may have accumulated due to rain. The
top 10 cm of soil in the raised bed was removed,
and the seedlings were raised using a mixture of
different nursery media depending on the treatment.
Nutrient content of different media compositions
was analyzed,and presented in Table 1. Growth
parameters such as germination percentage (%),
shoot length (cm), number of leaves, root length
(cm), root volume (cc), and vigor index are recorded
at 20 days old seedlings in the nursery. The vigor
index of the seedlings was calculated using the
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formula proposed by Abdul-Baki and Anderson
(1973).

Vigor index = Germination percentage x (shoot
length + root length)

In addition, the transplanted sesame seedlings
were evaluated for the establishment percentage
(%), yield attributes viz., capsules plant?, seeds
capsuleand Yield (kg ha') are recorded in 20 days
old seedlings transplanted into the main field.

Table 1. Nutrient content of different media
composition

Total N (%) Total P (%) Total k (%)

FYM 0.81 0.30 0.41
Vermicompost 1.6 0.77 1.29
Composted Coir pith 1.34 0.12 1.35
Red Sand 0.40 0.06 0.35
STATISTICAL ANALYSIS

The data recorded were statistically analyzed
under Randomized Block Design (RBD) for analysis
of variance (ANOVA) at 5% level of significance using
the Star package from IRRI, Philippines.

RESULTS AND DISCUSSION

Germination percentage

Among the significant factors influencing seed
germination, the type of media utilized is one of the
major factors responsible, followed by environmental
conditions such as oxygen, water, and temperature.
Different media compositions showed a significant
difference in the seed germination rate, shoot and
root length, number of leaves and vigor index (Table
2). The experimental findings revealed that sesame
seed germination occurs on the fifth day with two
cotyledon leaves. Among the various treatments, the
higher germination percentage (88) was recorded
with red earth: sand: vermicompost: composted
coir pith (T) and it was on par with red earth: sand:
vermicompost (T,) whereas lower germination
percentage (58) was observed in control (T,). Similar
results were revealed from the findings of Gohil et
al. (2018) wherein maximum seed germination was
obtained mainly due to integrated application of
vermicompost with composted coir pith. The organic
nature of the media might have helped primarily by
increasing porosity and decreasing compactness. In
addition, growth regulators in vermicompost such as
auxin and gibberellins could have regulated the seed
germination process (Vivek and Duraisamy, 2017).

Shoot Length and Root Length

The emergence of sesame seedlings was very
slow in the early days after germination. Different
media compositions significantly affected seedling
height and root length (Table 2). The higher seedling
height (15) was recorded in the media combination



of vermicompost along with composted coir pith (Ty)
and was followed by red earth: sand: vermicompost
(2:1:1) and red earth: sand: composted coir pith
(2:1:1). Control treatment (T,) registered lower
seedling height (11.4 cm). Similarly, in a study
conducted by Gawankar et al. (2019) on various
media for growing jack seedlings, it was observed
that the growing media containing vermicompost +
coir pith was superior in seedling height (54.1 cm).
Vermicompost and composted coir pith applied
in combination seem to provide a good source
of nutrient media mixture for better seedling
establishment.

The root length was found to be most significant
(3.70) with a media composition of red earth: sand:
vermicompost: composted coir pith (2:1:1:1), and
it was onpar with a media proportion of red Earth:
sand: vermicompost (2:1:1). Minimum root length
was recorded with the control 2.20 c¢cm (T,). This
might be because of hydrolytic enzyme synthesis,
which releases nutrients in the basal media for
nutrient absorption and root system enhancement.
The physical and biological conditions in coirpith

and vermicompost had a good influence on root
growth, resulting in a higher percentage of seedling
survival in the main field followed by transplantation
(Malar et al., 2020). This was following the findings
of Ishwarya et al. (2021) in Gymnema sylvestre (L.).

Number of leaves

Sesame leaves are paired and alternate in
orientation. The treatment effect revealed more
number of leaves (6.20) recorded with media
combination of red earth: sand: vermicompost:
composted coir pith (T;) which is on par with red
earth: sand: vermicompost (2:1:1) while lower
number of leaves (3.80) was registered under control
Table 2). The combined application of vermicompost
with coir pith induces the favourable hormones
involved in cell multiplication and cell division could
have been more responsible for producing a higher
number of leaves (Surakshitha and Kumar, 2015).
A similar outcome was obtained by Sujitha et al.
(2019), who revealed that vermicompost with coir
media proportion of 3:1 registered higher growth
attributes in tomatoes.

Table 2. Effect of different nursery media on seed germination percentage, seedling height, number of
leaves, root length, root volume and vigour index of sesame seedlings

Treatment Germination (%) H:;:hdt"(:i) Nt?:vstf Root Length (cm) Root volume (cc) Vigor Index
RE: S: FYM (2:1:1) 72.7£28.7° 12.9+5.1*  4.20+1.66*  2.50+ 0.99* 0.15+0.06° 1095+433°
RE: S: VC (2:1:1) 83.5+33.0° 14.315.7° 5.70+2.25°  3.30%1.30° 0.17+0.07°2 1471+582°
RE: S: CCP (2:1:1) 79.2431.3% 13.8+5.5° 5.00+ 1.98> 2.80+1.11° 0.16+0.06* 1313+519%
RE: S: FYM: CCP (2:1:1:1)  77.4+30.6% 13.4+5.3° 4.60+1.82° 2.63+ 1.04 0.15+0.06° 1233+487°
RE: S: VC: CCP (2:1:1:1) 88.3+34.9° 15.3+6.0° 6.20+2.45°  3.70+1.46° 0.18+0.07° 1674+662°
?ﬁgt;oédia) 57.5+22.7¢ 11.4+4.5° 3.80+1.50°  2.20+ 0.87° 0.15+0.06° 806+319°
LSD @ 5% 7.36 0.91 0.38 0.014 206.9

RE - Red Earth; S - Sand; FYM - Farm Yard Manure; VC - Vermicompost; CCP - Composted Coir Pith

Vigour Index and Root Volume

The poor establishment in sesame is due to
low seed vigor, which ultimately results in a yield
decrease. Results indicated higher vigor index (1674)
was recorded with media combination of (T;), and it
was on par with T, (1471) (Table 2). The lower vigor
index was registered under control (806) without
any media application. The media composition of
sesame seedlings shows significant variation in
root volume on 20 DAS. Media combination of red
earth: sand: vermicompost: composted coir pith
(2:1:1:1) registered maximum root volume of (0.18
cc) and was statistically on par with red earth: sand:
vermicompost (2:1:1) whereas control (No media
application) recorded lower root volume of 0.15
cc. The optimum pH and nutritional status of the
growing media could have enhanced the seedling
development and survival. This corroborates with
the findings of Sindhuja et al. (2019).

Establishment Percentage

Growing media significantly influenced the
establishment percent of sesame seedlings at 7
days after transplanting in the main field (Table
3). The maximum establishment percent 93.5 was
recorded under red earth: sand: vermicompost:
composted coir pith (2:1:1:1), while a minimum
77.0 was registered under control (no media
application). These findings are in accordance with
that of Abirami et al. (2010). The media, including
vermicompost and coir pith was much more suited
for root development and also had a water retention
capacity than red earth and vermicompost alone.
Favorable physical and biological conditions in
composted coir pith and vermicompost positively
influenced root growth, which aids in enhanced
seedling establishment percentage in the main field
after transplantation (Meena et al., 2017).
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Yield attributes and Yield

Different yield parameters such as a number of
capsules hill* and the number of seeds capsule®
influenced the seed yield of transplanted sesame
(Table 3). Media composition had a significant
effect on the yield attributes of sesame.Red earth:
sand: vermicompost: composted coir pith (2:1:1:1)
produced more number of capsules per plant (82.5),
number of seeds per capsule (57.8) and higher seed
(839) and stalk yield (2879) followed by red earth:

sand: vermicompost (2:1:1). This may be because
well-developed root system in vermicompost and
composted coir pith had resulted in higher water
uptake and translocation along with nutrients from
the rhizosphere and also a continuous transfer of
sink during the reproductive phase resulted in more
seeds per capsule (Elakiya and Arulmozhiselvan
2021). Therefore, effective resource utilization leads
to increased plant height and yield parameters,
resulting in higher seed yield. This is in accordance
with the findings of Abbey et al. (2012).

Table 3. Effect of different nursery media on seedling establishment percentage, capsules plant?, Seeds
capsules™, seed yield and stalk yield of transplanted sesame

Seeds capsules? Seed Yield (kg ha') Stalk Yield (kg ha?)

Treatment Establishment (%)  Capsules plant*

RE: S: FYM (2:1:1) 78.9+ 31.2% 69.7+ 27.6%
RE: S: VC (2:1:1) 88.5+34.9° 78.1+30.9°

RE: S: CCP (2:1:1) 83.9+33.2° 74.1£29.3°

RE: S: FYM: CCP (2:1:1:1) 82.0+32.4° 72.4+£28.6°

RE: S: VC: CCP (2:1:1:1) 93.5+36.9° 82.6+£32.6°
Control (No media) 77.0+ 30.5¢ 67.9+ 26.9¢
LSD @ 5% 4.23 3.73

47.6+18.8° 701+ 277% 2404+ 950%
54.9+21.6° 791+313° 2713+1073°
51.9+20.5° T47+295°¢ 2565+1014°¢
50.7+20.0* 729+288°¢ 2503+989°¢
57.8+22.7° 839+332° 2879+1138°
45.7+18.1° 682+ 270¢ 2341+ 925¢
3.07 40.2 137.8

RE - Red Earth; S - Sand; FYM - Farm Yard Manure; VC - Vermicompost; CCP - Composted Coir Pith

CONCLUSION

Integral application of vermicompost with
composted coir pith is the effective media
combination for better establishment of seedlings
compared to sole application of vermicompost or
coir pith. Media combination of red earth: Sand:
vermicompost: composted coir pith (2:1:1:1) is
the most suitable growing media for higher seed
germination, vigor index, establishment percentage,
yield attributes and Yield of TMV 7 sesame seedlings
for transplanting.The transplanting ability of several
genotypes of black, brown, and white sesame may
be investigated in the future with nutrient and weed
management.
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