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The continuous use of chemical fertilizers in agriculture field is highly toxic to
the nature and also disturbs the soil living beneficial microorganisms. Seaweeds are well
known commercially available marine plants and it has many eco-friendly applications.
Thus the present study was carried out develop a plant growth promoting seaweed liquid
fertilizer (SLF) for agricultural crop plants. In this study commercially available eight
different seaweeds such as Ulva fasciata, Enteromorpha intestinalis, Dictyota
dichotoma, Sargassum wightii, Padina boergesenii, Amphiroa anceps, Avanthopleura
spicifera and Spyridia hypnoides, were collected from the rocky shore areas of
Mandapam Coast, Rameshwaram District, Tamil Nadu, India. The eight different seaweed
liquid fertilizer (SLF) was prepared to determine their plant growth prometing 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. In seed germination assay, 100% germination
was observed in seeds soaked with Sargassum wightii, Padina boergesenii and Ulva
fasciata. In soil treatment and plant culture study after 15 days of sowing the root
length, shoot length and fresh weight of all the seedlings were recorded in all the setups.
In that, Sargassum wightii, Padina boergesenii and Ulva fasciata seaweed liquid
fertilizer (SLF) have shown the maximum plant growth promoting activity in unsterilized
soil than the sterilized soil. The results were well demonstrated the effect of seaweed
liquid fertilizer (SLF) in plant growth promotion and suggested to use this fertilizer to
enhance the profitability in agricultural field.
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Indiaisan agricultural country and there
areapproximately 70% of the population are located
inrural areasand directly occupied in agriculture,
making the backbone of our economy. Thegrowing
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human population is placing pressure on food
production and to meet thisincreasing demand in
worldwide. Nowadays, the farmers are using
chemical fertilizersin the agricultural soil for the
growth of plants and to develop the crop
production fast. The use of chemical fertilizersin
agriculture field will disturb the nature of the soil
and soil living beneficial microbesalsoit will make
health problemsin human due to biomagnifications
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(Comargo and Alonso, 2006). To solve the above
problem, there is an emerging need of natural bio
fertilizers with low cost in agricultura field to
improve the plant growth and to enhance the food
production.

Generally, bio fertilizer improves crop
productivity through the processes such as
nitrogen fixation, phosphate solubilization and
plant hormone produc-tion (Pereira and Verlecar
2005). Seaweeds(MacroAlgae) aremajor important
ma-rine renewabl e resource and they have several
applicationsin many industriesincluding food and
agriculture (Sahoo, 2000). There are about 9,000
speciesof macro agaebroadly classified into three
main groups hamely green (chlorophyceae),brown
(Phaeophyceae) and red (rhodophyceage) based on
their pigments such as chlorophylls, carotenoids
and phycobiliproteins (Wajahatullah et al ., 2009).
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; Thirumaranetal.,
2009). The presence of huge amount of water
soluble potash, and other trace elements in
seaweeds will readily absorbed by plants and its
control the deficiency diseases, and also the
carbohydrates and other organic matter from
seaweeds improve the nature of soil and moisture
retaining capacity (Crouch and Van Staden, 1993).
Thus the present study was carried out to
determine the plant growth promoting effect of
commercialy available eight different seaweed
species such as, Ulva fasciata, Enteromorpha
intestinalis, Dictyota dichotoma, Sargassum
wightii, Padina boergesenii, Amphiroa anceps,
Avanthopleura spiciferaand Spyridia hypnoides,
in both dicotyledonous and monocotyledonous
plantsin sterilized and unsterilized soil, to develop
anew eco friendly safe bio fertilizer.

MATERIALSANDMETHODS

Collection of Seaweeds

The seaweeds such as, Ulva fasciata,
Enteromorpha intestinalis, Dictyota dichotoma,
Sargassum wightii, Padina boergesenii,
Amphiroa anceps, Avanthopleura spicifera and
Spyridia hypnoides, were collected from
Mandapam Coast, Rameshwaram District, Tamil

Nadu, India. After the sampling, the scaweedswere
immediately washed several timeswith clean water
in order to remove non-algal materials and they
were sun dried for further study.
Prepar ation of seaweed liquid fertilizer (SLF)

All the eight seaweeds (separately)
powdersweremixed with distilled water intheratio
of 1: 20 (W/V) and the mixture was autoclaved at
121°C (15 Ibs) for 15 minutes. Then, the mixture
was filtered through cheese cloth and the filtrate
was collected. The obtained filtrate was treated as
100% concentration. For experimental study, 2 ml
of concentrated seaweed liquid fertilizers (SLF)
were mixed with 100ml distilled water (Sathya et
al., 2010).
Collection of crop plantsseeds

The agriculturally important crop plants
seeds such as, Green gram (Migna radiate), Black
gram (Migna mungo), Mustard (Brassica juncea)
and Paddy (Oryza sativa) with uniform size, color
and weight were obtained from local farmers.
Effect of seaweed liquid fertilizer (SLF) on Seed
germination

The crop plant seeds such as, Green
gram, Black gram, Mustard and Paddy were soaked
in particular seaweed liquid fertilizer (SLF) for
24hrs. After the incubation period, 25 numbers of
each seeds were placed in tissue paper with
respective seaweed liquid fertilizer (SLF) coded.
Under the humid condition, seed germination was
occurred (Muthezhilan et al., 2012). After
germination, the percentages of germination for all
the four seeds were recorded by the following
formula,
Germination %= Number of SeedsGerminated X 100

Total Number of Seeds

Effect of seaweed liquid fertilizer (SLF) on plant
growth promotion

For seedling growth promotion, al the
crop plant seeds such as, Green gram, Black gram,
Mustard and Paddy were soaked in particular
seaweed liquid fertilizer (SLF) for 6 hours. Theboth
sterilized and unsterilized soilswere individually
filled in plastic cups (150 gm each) and one batch
of seeds were kept as control and treated with
water. The seeds (each 5 numbers) were sowed
and observed for germination and early growthin
both sterilized and unsterilized garden red soil and
labeled. The watering was done once in 2 days.
After the 15 days of sowing the root length and
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shoot length of the seedlings were recorded
(Sathyaet al., 2010; Muthezhilan et al., 2012). The
relative increase was calculated by the following
formula
Seedling vigor = Shoot length + Root length X
Germination percentage
Statistical analysis

All the experimentswere repeated at | east
3 times, and the data were expressed as the mean
standard deviation (SD).

RESULTSAND DISCUSSION

In general, seaweeds have more than one
group of plant growth promoting substances or
hormones (Wajahatullah,2009). However, in India
very little research works are carried out on the
beneficial effects of seaweeds to improve the
growth of agriculturally important crop plants
(Sridhar et al., 2010). In thisstudy, atotal of eight
different seaweed liquidfertilizers(SLF) (SLF) were
prepared using all the collected different seaweeds
(such as, Ulva fasciata, Enteromorpha
intestinalis, Dictyota dichotoma, Sargassum
wightii, Padina boergesenii, Amphiroa anceps,
Avanthopleura spiciferaand Spyridia hypnoides)
to check their plant growth promoting ability in
agriculturally important four different crop. (Both
dicotyledonous and monocotyledonous) 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 Seaweed Liquid
Fertilizers (SLF) 100% germination was observed
in all the crop plants seeds soaked with Ulva
fasciata, Sargassum wightii and Padina

boergesenii fertilizer respectively (Table 1 & Fig
1.

While analyzing plant growth promoting
effect of all the eight different seaweed liquid
fertilizer (SLF) intwo typesof soil suchas, sterilized
and unsterilized soil, after 15 days of sowing, the
shoot and root length were measured in all the
four crop plants from al the experimental and
control groups from which the seedling vigor was
determined (Table 2 & 3). Theresults proven that,
among all theseaweed liquidfertilizer extracts(SLF)
all the crop plants sowed with Ulva fasciata,
Sargassum wightii and Padina boergesenii
fertilizers have shown a maximum shoot and root
length compared to control and other liquid
fertilizersin both unsterilized and unsterilized soil
conditions. All the three fertilizers have shown a
maximum plant growth promotion in unsterilized
soil followed by sterilized soil (Fig 2& 3).

Among thethreedifferent seaweed liquid
fertilizers, the crop plants treated with seaweed
liquid fertilizer (SLF) of Sargassum wightii have
shown a maximum shoot length in Green gram
(32.73+0.64), Black gram (31.46+0.45), Mustard
(13.96+0.20) and Paddy (13.36+0.15) and the
maximum root lengthin Green gram (12.63+0.37),
Black gram (8.26+0.20), Mustard (9.1+0.2) and
Paddy (11.43+0.30) compared to other liquid
fertilizers of Padina boergesenii and Ulva fasciata
respectively. Kumar and Sahoo et al., 2011 have
also reported that, the shoot |ength and root length
of wheat Triticum aestivum was found to be
highest when treated with 20 % (0.2 mg SW mi-1)
S wightii liquid extract. Thambirgj et al., 2012 also
observed maximum shoot length (11.9 cm) and root
length (4.7 to 4.9 cm) when checking the plant

Table 1. Effect of eight different seaweed
liquid fertilizers (SLF) on seed germination of crop plants

Treatments Green Gram Black Gram Mustard Paddy
Control 89.104£0.50 88.79+0.19 88.33+0.57 90.33£2.30
E.intestinals 90.66+1.52 91+1 91.66+0.57 94.33£2.08
Ulva fasciata 100+0 100+0 100+0 100+0
D.dichotoma 93+1 94+1 95+1 93.33£2.08
Swightii 100+0 100+0 100+0 100+0
P.boergeseni 100+0 100+0 100+0 100+0
A.anceps 93+1 92.33+0.57 92+1.73 90.33+3.21
A.spicifera 93t1 93+1 94.33+1.52 94.33+2.08
Shypnoides 93+1 92.66+2.30 94.66+1.15 92.33£1.52
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Fig. 3. Effect of seaweed Liquid Fertilizer (SLF) on growth of suit and root length of four different crop plants

growth promoting effect of seaweed liquid
fertilizers (SLF) of Sargassumwightii and Hypnea
musciformisin Cyamopsistetragonol oba (Cluster
bean) seeds. Kalidass et al., 2010 also reported
that, the liquid extract of Ulva lacuta, Caulerpa
scalpelliformis, Padina tetrastromatica and
Sargassum linearifoliumincreased the amount of
protein, carbohydrate and amino acid of Brassica
nigra. Recently, Anisimov et al., 2013 a so stated
that, the beneficial effect of seaweed extracts on
seed germination and plant growth promotion may
be due to the presence of plant growth promoting
substances or hormones present in the seaweed
extracts. From the results, the work al so suggested
that, development of natural seaweed liquid
fertilizer (SLF) by using these potential seaweeds
(Sargassum wightii, Ulva fasciata and Padina
boergesenii) in agriculture for crop plants will
definitely enhance the crop production.
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