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Abstract

A study was conducted to assess the potential of seaweed liquid formulations prepared from brown seaweed
(Pading gymospora) as an alternative substance in propagation of black pepper cuttings. Seaweed liquid fertilizer
(SWLF} was prepared from brown seaweed in different combinations and their effect on rooting on stem cuftings of
black pepper (Panniyvur 2) was studied. The effect was compared with panchakavya (PK) and control. The experiment
was conducted in RBD with 5 treatments and 4 replications in a shade house. The SWLF were applied at the time of
planting (dipping (@ 3% for 30 minutes) and as soil drenching 15 days after planting, followed by regular applications
at 15 days interval up to 2 months. The observations on rooting percent, average root length. sprout length and number
of leaves in each sprout was recorded after 4 months of planting. The study indicated a significant positive effect of
different SWLF on stem cuttings compared to panchakavya and control. Highest rooting percent (>95%), average root
length (=12¢m), sprout length (15cm) and number of leaves(5) was observed in SWLF 3 & SWLF 1 indicating their

potential as an alternative rooting substance in promoting vegetative propagation of black pepper.
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Introduction

The Black Pepper (Piper nigrum L) is a perennial vine
extensively cultivated in tropical areas of the world for
its berries that are used for culinary purpose or in a wide
range of industries: medicine, food processing and even
perfumery. The plant is propagated through vegetative
means by using stem cuttings taken from runner shoots
and synthetic growth hormones like IAA/IBA are used for
root promotion.

Alternative plant growth regulators are natural
materials that possess the ability to stimulate the rooting
of cuttings, They are suitable substitutes to the synthetic
plant growth substances such as auxins, cyvtokinins
and gibberellins which are popular rooting hormones
extensively used in vegetative propagation of plants.
Some of the alternative growth regulators used in recent
times are plant growth promoting rhizobacteria (PGPR),
seaweed extract, coconut water and moringa leaf
extract (Gad and Tbrahim, 2018), Products derived from
marine algae represent a relatively recent technology
with a potential for agronomic applications, mainly
by the promotion of plant growth and development.

Different seaweed species have shown their activity
as biostimulants, because of the presence of bioactive
compounds like plant hormones, carbohydrates, proteins,
and mineral nutrients. The seaweed extracts are not only
enriched in plant hormones but also found fo promote
the biosynthesis of auxins, c¢ytokinin, and gibberellins
in plants (Traversari et al.2022) providing scope to use
seaweed extracts or seaweed based formulations in root
promotion of many horticultural crops. As black pepper
is mainly propagated by stem cuttings, it is pertinent to
study the effect of seaweed liguid formulations as the
knowledge on use of organic biostimulants is limited.
Hence an attempt was made to study the effect of seaweed
based formulations in root promaotion in stem cuttings of
black pepper.

Materials and methods

Preparation of seaweed liquid fertilizer (SWLF)

Seaweed liquid fertilizer (SWLF) was prepared from
brown seaweed Padina gymnospora collected from South
Andaman coast by fermentation method, After collection,
the debris and other adhered particles were cleaned with



Swarnam et al,,

OENGE

1 Andaman 5ci. Assoc, 27 (1):2022

seawater and brought to the Central Lab, ICAR- Central
island Agricultural Research Institute, Port Blair and
thoroughly washed with tap water to remove the salis
and shade dried to remove the water for 2 days. Then
the seaweeds were macerated into small pieces, added
with other ingredients in different proportions and in
different combinations to promote fermentation in a
plastic container. The materials were covered with muslin
cloth and stirred twice on daily basis for 60 days, Then
the supernatant was filtered and used as liquid fertilizer
(100%). The chemical characterization of different
formulations was done following standard procedures.

Selection and preparation of stem cuttings

-

The cuttings of 2 to 3 nodes having 25cm length
were collected from matured mother plants (Pannivur
2) during April 2021, The rooting media used in this
experiment consists of soil, compost, and perlite in
30:25:25 ratios, 5300g of media was filled in polybags and
kept in a shade house. The experiment was conducted
in randomized block design (CRBDY) with 5 treatments
and four replications. A total of 20 cuttings were used
for each replication, so that each treatment accounts for
80 cuttings. The SLF prepared in three combinations
(SWLFI, SWLF2Z & SWLF3) were compared with
panchakavyva (PE) cow dung based organic formulation
and control (Water). The organic formulations were
applied at 3% concentration as dipping before planting
and soil drenching. The prepared cuttings were dipped in
3% of liquid formulations (SWLF1, SWLF2, and SWLF3
& PK) for 30 minutes, while tap water is used for control.
The cuttings were placed in grow bags previously filled
with rooting substrate and moistened with the leftover
solutions of liquid formulations of respective treatments.
After planting, cuttings were kept under shade net and
regular watering was done to maintain the soil moisture

content. While, soil drenching was done 15 days after
planting thereafier applied rezularly at 15 days interval up
to 2 months. For soil drenching 25ml of 3% concentration
of respective formulations were used. After 4 months of
planting, seedlings were removed from the grow bags and
cleaned with tap water,

Data were recorded for rooting percent (%), average
root length (mm), sprout length {mm) and no. of leaves
for each seedling. Data obtained were statistically
analyzed using ANOVA test according to Snedecor and
Cochran (1973 and the means were compared using least
significant difference (L.SD) test at 5% confidence level.
One way analysis of variance {ANOVA) was performed
on the data using Web based Agricultural statistical
Software Package ( WASP 2.0).

Results and discussion

In this studv effect of seaweed liquid formulations
and panchakavya on rooting and seedling performance of
black pepper was studied and the results are given below,

Rooting percent and average root length

The variance analysis indicated a significant effect
of different organic formulations on all the observed
variables. The rooting percent significantly varied in
different formulations with highest rooting percent in
SWLF 1 & SWLF 3 (=93%), followed by SWLF 2{75.7%)
and PK (73.4%) with least rooting percent in control (Fig
1). The observations on mean root length also indicated
significant effect of various organic formulations on
average root length as against control (Fig 2). Maximum
mean root length was recorded in SWLF1 (15 cm) &
SWLF 2 (149 cm) followed by SWLF 3(13.4 cm) &
PE{14.1cm]).
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Figl. Effect of various organic formulations on rooting percent (%) & Mean root length (cm)

in black pepper

The success of regeneration through rooted cuttings
depends on many factors including the species- specific
ability o totipotency and regeneration. Auxins are used {or
enhancing root regeneration in many plants until recently
as they are known for activation of vascular cambial cells,
promoting adventitious roots emission and growth in stem
cuttings {Hartmann et al.. 2011). In recent times, other
rooting stimulators like seaweed extracts are extensively
tested on many crops (Pacholezak A et al. 2016). Though
the stem cuttings of black pepper easily roots without any
exogenous application of growth hormones as seen in
control (48%), rooting percent significantly increased in
different organic formulations.

The positive effects of SWLF on rooting and seedling
growth could be attributed to the presence of plant
hormones and major plant nutrients (Ghaderi Ardakani er
al. 2019), since the seaweed extracts are known to contain
considerable amounts of indole-3-acetic acid (Sanderson et

al., 1987). cytokinins, phenols, carbohydrates and mineral
nutrients. The IAA content of the different formulations
used in the study ranged from 1.86 to 2.27 pg/ml with
0.38-1.58% total N, 0.22-0.97% P, 0.73- 1.42% Ca and
0.96 -1.14% Mg (Table 1). The organic formulations
also contained micronutrients viz.. iron (Fe), zinc (£n)
and boron (B) which are used for improving rooting in
stem cuttings. The Zn is important for biosynthesis of
tryptophan, an auxin precursor and B is essential for cell
elongation which is considered a rooting cofactor, as it
acts synergistically with auxin, facilitating its transport
through the cell membranes (Nunes Gomes et al, 2018). It
was also reported that polyphenols act as rooting cofactors
that enhances the formation of adventitious root (Osterc et
al., 2004). Thus the total polyphenols and carbohydrates
present in SWLF might have plaved a crucial role in
rooting of cuttings of black pepper as reported in many
vegetatively propagated plants (Ibrahim 2020).

Table 1 Nutrient and IAA content of various organic formulations used in the study

Name Concentration (%) Concentration {mg kg') 1AA
N P K Ca Mg Fe Zn B {pg/ml)
SWLF 1 133 031 145 122 1.14 468.0 349.0 21.5 1.93
SWLF 2 1.52 032 165 093 099 502.0 493.0 26.3 1.98
SWLF 3 038 022 120 142 096 437.0 521.0 30.4 1.86
PK 1.58 097 023 073 043 301.0 456.0 12.6 227

Sprout length and number of leaves

The data on sprout length (em) and number of leaves
indicated that only one sprout was produced from each
cutting. The sprout length and number of leaves produced

10

were significantly higher in organic formulations than
contral (Fig 2). In both the traits SWLF 3 & SWLF 1
recorded significantly higher sprout length (15 cm, 12.9
cm) and mean leal number (4.8, 5.0} respectively. Such
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increase in shoot length and leaf area by application of
seaweed extracts was reported inmany horticultural plants
(Kularathne et al.2021). As reported earlier, the enhanced
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growth performance of cuttings in organic formulations
could be due to the presence of required plant hormones,
macro and micro nuirients in sufficient quantity and form.
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Fig 2 Effect of various organic formulations on sprout length and number of leaves
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Plate 1 Effect of application of various organic formulations on rooting and seedling

growth in black pepper

Conclusions

Seaweed liquid formulations prepared from brown
seaweeds found to be a promising alternative in promoting
rooting of stem cuttings of black pepper. Among the three
SWLF preparations SWLF 1 & 3 performed best and
shown to improve both rooting percentage, root length
besides the sprout length and number of leaves compared
to panchakavva and control.  These results highlighted
the suitability of seaweed based organic formulations as
an alternative for synthetic hormones used for rooting
promaotion in black pepper. Since the use of hormonal
agrochemicals is very limited and expensive, this study
offers a new possible product available for organic

1

production systems. The same can be explored for
promoting rooting in other important horticultural crops.
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