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Modern agriculture with use of chemical fertilizers and resulted in an increase
of food production.  The continuous use of chemical fertilizers in agriculture field is
toxic in nature and also disturbs the soil living beneficial microorganisms. So, the use of
seaweed as a fertilizer in agricultural field will help to maintain the moisture content
and are eco-friendly.  Keeping this point in mind, the present study was aimed to develop
different consortium of seaweed liquid fertilizer (SLF) to enhance crop yield. The seaweeds
such as Ulva fasciata, Sargassum wightii and Padina boergesenii were collected from
the rocky shore areas of Mandapam Coast, Rameshwaram District, Tamil Nadu, India. A
total of four different consortium of seaweed liquid fertilizer (SLF) were prepared in
different concentrations (1%, 2% and 2.5%) to determine their plant growth promoting
ability in agriculturally important crop plants such as, Green gram, Black gram, Mustard
and Paddy by seed germination and soil drenching methods in both sterilized and
unsterilized soil at laboratory scale experimental setups. The 100% of seed germination
and the maximum shoot length ((Green gram 33.73±0.64), (Black gram 34.46±0.45),
(Mustard 15.96±0.20) and (Paddy 15.36±0.15)) and root length (Green gram 13.63±0.37),
(Black gram 10.46±0.20), (Mustard 11.2±0.2) and (Paddy 14.43±0.30) was found  high in
the plants treated with the consortium of Padina boergesenii, Sargassum wightii  and
Ulva  fasciata at 0.7% (21ml of seaweed extracts and 71ml of distilled water) concentration
followed by consortium of Padina boergesenii, and Sargassum wightii  at 1% (20ml of
seaweed extracts and 80ml of distilled water) in unsterilized soil and the work has
suggested to use this consortium  of seaweed liquid fertilizer (SLF) in agricultural field to
enhance the crop production.

Key words: Seaweed Liquid Fertilizer (SLF) Consortium, Crop Plants,
Seed germination, Soil drenching, Plant Growth Promotion.

Agriculture faced multiple challenges to
produce more food to supply a growing population.
Many agriculture-dependent developing countries,
adopt more efficient and sustainable production
technique to climate change and concerns on

environmental pollution coupled with random use
of agrochemicals. Abundant use of chemical
fertilizer is undesirable because of the  production
of chemical fertilizer is a expensive process,
consumption of non-renewable fossil fuel,
considerable pollution is caused through both the
production and use of mineral N- fertilizer (Mai et
al., 2010; Deshwal et al., 2011a).  Moreover the
over use of  chemical fertilizers in agriculture soil
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will disturbs the nature of the soil and soil living
beneficial microbes also it will make health problems
in human due to biomagnifications (Comargo and
Alonso, 2006).  To solve the above problem, there
is an emerging need of natural bio fertilizers with
low cost in agricultural field to improve the plant
growth and to enhance the food production
(Ganapathy Selvam and Sivakumar, 2014).

Generally, bio fertilizer improves crop
productivity through the processes such as
nitrogen fixation, phosphate solubilization and
plant hormone produc-tion (Pereira and Verlecar
2005). With increasing demand, availability of
organic fertilizers from one or two sources is not
sufficient (Zodape, 2001). In normal, the marine
ecosystem is the rich place for much natural
recourse. Seaweeds are among the important
marine living resources with incredible commercial
(Sahoo, 2000). It is estimated that, there are about
9,000 species of macro algae broadly  classified
into three main groups namely green
(chlorophyceae),brown (Phaeophyceae) and red
(rhodophyceae) based on their pigments such as
chlorophylls, carotenoids and phycobiliproteins
(Wajahatullah et al., 2009). Most of the seaweeds
contains various fine chemicals and micro nutrients
and plant growth promoting hormones,
Cytokinins, Gibberellins, trace elements, vitamins,
aminoacids, antibiotics and micronutrients (Tay et
al., 1987; Thirumaran et al., 2009).  Recently, it is
assured that the seaweed extract containing highly
valuable nutritious and promotes faster
germination of seeds and increase yield and
resistant ability of many crops (Balakrishnan et
al., 2007). Moreover compared with chemical
fertilizers, the extracts derived from seaweeds are
biodegradable, non toxic, non-polluting and non-
hazarduos to humans, animals and birds
(Dhargalkar, 2005). Keeping this point in mind, the
present study was aimed to develop different
consortium of seaweed liquid fertilizer (SLF) to
enhance crop yield.

MATERIALS AND METHODS

Collection of Seaweeds
The seaweeds such as, Padina

boergesenii, Sargassum wightii and Ulva fasciata
were collected from Mandapam Coast,
Rameshwaram District, Tamil Nadu, India. After the

sampling, the seaweeds were immediately washed
several times with clean water in order to remove
non-algal materials and it was sun dried for and
stored in container for further use.
Preparation of consortium of seaweed liquid
fertilizer (SLF)

The seaweed liquid fertilizer was prepared
by the method of Rama Rao (1990). The coarse
powder of all the three seaweeds (separately) was
mixed with distilled water in the ratio of 1: 20 (W/V)
and the mixture was autoclaved at 1210C (20 lbs)
for 20 minutes. Then, the mixture was filtered
through cheese cloth and the filtrate was collected
and the supernatant was centrifuged and dried on
an oven at 60º C for 48 hours. The obtained filtrate
was treated as 100% concentration. Now, the extract
was made up into 100ml with distilled water (10%)
(Ganapathy Selvam and Sivakumar, 2014). From
this, different combination of seaweed extracts were
mixed at various concentrations using distilled
water in the following manner (Bhosle et al., 1975,
John Peter Paul and Yuvaraj, 2014).
Collection of crop plants seeds

The crop plants seeds such as, Green
gram (Vigna radiate), Black gram (Vigna mungo),
Mustard (Brassica juncea) and Paddy (Oryza
sativa) were obtained from local farmers. The
uniform size, color and weight of the seeds were
selected for seed germination and seedling growth
study.
Effect of consortium of seaweed liquid fertilizer
(SLF) on Seed germination

The crop plant seeds such as, Green
gram, Black gram, Mustard and Paddy were
individually soaked in different consortium of
seaweed liquid fertilizer (SLF) at various
concentrations (Distilled water was used for
control) for 12hrs. After 12 hrs of soaking,
incubation 25 numbers of (each seed) were placed
in tissue paper with respective seaweed liquid
fertilizer (SLF) coded including control. Under
humid condition, the seed germination was
occurred and the percentages of germination in all
the four seeds were recorded (Muthezhilan et al.,
2012).
Effect of consortium of seaweed liquid fertilizer
(SLF) on plant growth

For seedling growth promotion, all the
crop plant seeds (such as, Green gram, Black gram,
Mustard and Paddy) were individually soaked in
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different consortium of seaweed liquid fertilizer
(SLF) at various concentrations (Distilled water
was used for control) for 6 hours. After 6 hrs of
soaking, six seeds (from all the treatments and
control) were sowed in sterilized garden red soil
(250 gm in plastic cup) and another six seeds were
sowed in unsterilized garden red soil (250 gm in
plastic cup) and labeled and the watering was done
once in 2 days. After 15 days of sowing, the root
and shoot length of the seedlings in all the control
and experimental groups from both the soil
treatments were recorded (Muthezhilan et al., 2012).
The relative increase was calculated by the
following formula.

Seedling vigor = Shoot length + Root length X
Germination percentage

RESULT AND DISCUSSIONS

The increasing agricultural practices need
more fertilizers for higher yield to satisfy food for
human beings. In general, there are many growth
hormones, regulators and promoters available to
enhance yield attributes. The developed countries
utilized such growth hormones in cultivation of
crops. . In general, seaweeds have a wide range of
plant growth promoting harmones and responses
induced by seaweed extracts implies the presence
of more than one group of plant growth promoting
substances or hormones (Wajahatullah,2009).
Moreover, the large quantity of seaweeds has been
utilized directly as manure or in the form of compost
by coastal peoples in India (Thivy, 1958). The

utilization of seaweeds and their extracts as a
fertilizer in agriculture will be useful to achieve
higher agricultural production in our country
(Thirumarann et al., 2009).  Furthermore, it is
reported that, higher concentration of seaweed
extracts can also inhibit the development of
seedling roots. Some previous authors also stated
that, dilute extracts are more effective than the
concentrated ones (Bai et al, 2011; Kumar et al,
2012). In this study, the commercially available
seaweeds such as, Padina boergesenii, Sargassum
wightii and Ulva fasciata were collected from
Mandapam Coast,  Rameshwaram District, Tamil
Nadu, India. A total of four different consortium of
seaweed liquid fertilizers (SLF)  were prepared at
different concentrations to check their plant growth
promoting ability in agriculturally important four
different crop plants plants such as, Green gram
(Vigna radiate), Black gram (Vigna mungo),
Mustard (Brassica juncea) and Paddy (Oryza
sativa).

Whereas checking the seed germinating
ability of all the consortium of three different
Seaweed Liquid Fertilizers (SLF) in various
concentrations, the 100% seed germination was
founded in all the crop plants seeds soaked with
the consortium of Padina boergesenii, Sargassum
wightii and Ulva fasciata seaweed extracts at 2.5%
concntration followed by Padina boergesenii and
Sargassum wightii extracts respectively.
Kalaivanan and Venkatesalu, 2012 observed,
germination of black gram was inhibited by
Sargassum myriocystum extracts in concentration

Table 1. Preparation of consortium of seaweed liquid fertilizer (SLF)

Combination of different Percentage of Extract (ml)  Water
Seaweed Extracts Concentration Distilled (ml)

Control - - 100
Padina boergesenii  + Sargassum wightii 1% 20 80

1.5% 30 70
2% 40 60

Sargassum wightii + Ulva fasciata 1% 20 80
1.5% 30 70
2% 40 60

Ulva fasciata + Padina boergesenii 1% 20 80
1.5% 30 70
2% 40 60

Padina boergesenii  + Sargassum wightii + Ulva fasciata 0.3% 9 91
0.5% 15 85
0.7% 21 79
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more than 10%.  Kalaivanan et al., 2012, also
observed that, the lower concentration of SLF of
Caulerpa scalpelliformis (25%) enhanced the
percentage of germination, shoot length, root
length and biochemical constituents such as amino
acids, reducing sugars, total sugar contents, and
amylase activities of shoot and root. Kumar et al,
2012, reported that, in their studies the seeds
soaked in 0.5 and 1% of Sargassum wightii hot
water extract (1 : 20 w/v) showed faster germination
in compare with seeds that were soaked at higher
concentration (2%) . In general, the value of
seaweeds as fertilizer is not from mineral contents
but from their trace elements and the metabolites
similar to cytokinin, auxin, gibberellins and other
related growth hormones. Therefore, the beneficial
effect of consortium of seaweed extracts on seed
germination and growth of plants may be due to
the presence of plant growth promoting
substances or hormones present in the seaweed
extracts (Blunden et al., 2010;  Anisimov et al.,
2013).

Erulan et al., 2009 also have suggested
that, the seaweed liquid fertilizer (SLF) at low
concentrations will enhance the some plant growth
parameters such as, shoot length, root length, leaf
area, fresh weight, dry weight and moisture
content. So, in this study, different consortium of
Seaweed Liquid Fertilizers (SLF) was prepared
using three different seaweeds at different lower
concentrations. Whereas analyzing plant growth
promoting effect of all the four different consortium
of seaweed liquid fertilizer (SLF) at different
concentration in both sterilized and unsterilized
soil, after 15 days of sowing, the shoot and root
length of all the four crop plants from all the
experimental and control groups were measured
and from which the seedling vigor was determined.
The maximum shoot length ((Green gram
33.73±0.64), (Black gram 34.46±0.45), (Mustard
15.96±0.20) and (Paddy 15.36±0.15)) and root length
(Green gram 13.63±0.37), (Black gram 10.46±0.20),
(Mustard 11.2±0.2) and (Paddy 14.43±0.30) was
found  high in the plants treated with the
consortium of Padina boergesenii, Sargassum
wightii  and Ulva  fasciata at 0.7% (21ml of seaweed
extracts and 71ml of distilled water) concentration
followed by consortium of Padina boergesenii,
and Sargassum wightii  at 1% (20ml of seaweed
extracts and 80ml of distilled water) in unsterilized

soil (Table 1-4).  Similar results were reported by
Jothinayagi and Anbazhagan (2009) who studied
the effect of Sargassum wightii on the growth of
Abelmoschus esculentus and concluded that 20%
SLF of Sargassum wightii is more effective than
the control and 100% SLF of Sargassum wightii.
Moreover, Thirumaran et al. (2009a) also reported
that the SLF treatment of Sargassum wightii
increased total chlorophyll and carotenoids
content of both the test plants at lower
concentration (20%) of SLF with or without
chemical fertilizer.     Kalidass et al., 2010 also stated
that, the different concentrations of liquid extract
of Ulva lacuta, Caulerpa scalpelliformis, Padina
tetrastromatica and Sargassum linearifolium
increased the amount of protein, carbohydrate and
aminoacid of Brassica nigra. The results of the
present study was clearly demonstrated the plant
growth promoting effect of consortium of seaweed
liquid fertilizer (SLF) and suggested to use this
consortium in agriculture to enhance the crop
production in ecofriendly manner.
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