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INTRODUCTION

Seaweedsare marine macro algae availablelargely in shallow
coastal waters. Seaweeds as manure have been recognized
for along time in other countries. However, in India very
little information is available on the beneficial effects of
seaweeds to improve crop growth (Bhode et al. 1975). At
present we use chemical fertilizers in large quantities to
compensate the deficiency of nutrientsin soil. The abundant
use of chemical fertilizersadversely affectssoil and plants.
Seaweed fertilizers are preferred not only due to their
nitrogen, phosphorus and potash content but al so because of
the presence of trace elementsand metabolitessmilar to plant
growth regulators. The application of seaweed fertilizersfor
different crops was of great importance to substitute the
commercial chemical fertilizers and to reduce the cost of
production. Liquid fertilizers derived from seaweeds are
found to be superior to chemical fertilizersdueto high level
of organic matter, micro and macro elements, vitamins, fatty
acids and growth regul ators (Booth 1969).

Thegrowing agricultural practices need morefertilizers
for higher yield to satisfy the need of food for human beings.
Developed countries utilize growth hormones in the
cultivation of crops. InIndiautilization of seaweedsandtheir
extracts will be useful for achieving higher agricultural
production.

The present study intendsto i nvestigate the effect of Sea-
weed Liquid Fertilizer (SLF) prepared from Gracilaria
corticata and Caulerpa peltata on the growth, yield, seed
germination and pigment concentration of Vigna radiata.

The effect of liquid extracts of two seaweeds, Caulerpa peltata and Gracilaria corticata on seed germination,
growth and pigment contents of Greengram (Vigna radiata L.) was studied. The extracts promoted seed
germination at lower levels of seaweed liquid fertilizer application. The plant treated with 4% seaweed liquid
fertilizer of Gracilaria corticata showed maximum shoot length, root length, number of leaves, number of
fruits, number of root nodules, chlorophyll contents (a,b and total chlorophyll).

MATERIALS AND METHODS

The seaweeds Gracilaria corticata and Caulerpa peltata
were selected for the present study. The above seaweedswere
collectedfrom Tikkodi (11°29' N Lat. and 75°33' E Long.),
Keraa Thehealthy plantswere collected and storedin poly-
thene bags. The collected seaweeds were immediately
brought to the laboratory and washed in tap water toremove
salt from the surface and then used for extract preparation.

Seaweed extract from Gracilaria corticata and Caulerpa
peltata were prepared by following the method of
Gandhiyappan & Perumal (2001). 50g wet weight of algae
washomogenized in 50 mL digtilled water. The extract was
filtered through amudlin cloth and sored inaplasticjar. All
the extractswere | abelled properly and stored in arefrigera-
tor for further use. The stored extracts were considered as
100% concentration. From this, different concentrations of
the extract (1%, 2%, 3% and 4 %) were prepared.

Certified seeds of Vigna radiata were procured from Re-
gional Agricultural Research Station, Pattambi, Kerala. The
parametersused for the study were:

A. Germination studies

1. Germination % 2. Vigour index

3. Growth index 4. Phytotoxicity

5. Phytomass 6. Productivity

B. Morphological studies

1. Height of the plant 2. Length of theroots

3. Number of leaves 4. Number of flowers

5. Number of Fruits 6. Number of root nodules
7. Phytomass 8. Productivity
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Fig. 1: Effect of Gracilaria corticata on photosynthetic pigments.
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Fig. 2: Effect of Caulerpa peltata on photosynthetic pigments.

C. Biochemical studies: Estimation of total chlorophyll
content was determined by Arnon (1949).

Germination Study

The germination study was conducted in March. The seeds
were surface sterilized using 0.1% mercuric chloride for 1
to 2 minutes and rinsed with distilled water. Then 20 num-
bersof the seedswere soaked in different concentrations of
theextractsfor 12 hrs. The control seedswere soaked in dis-
tilled water for the same period. Triplicateswere maintained
for each treatment. Thetreated seedswere kept under obser-
vation for 3 days. The percentage of germination, radicle
length and hypocotyl length were noted.

Mor phological Study

The selected seeds were sown in seed beds. Germination
started and the seedlings reached 3-4 leaved condition. Six
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seedlings were transplanted in potsfilled with potting mix-
ture. Triplicateswere kept for each concentration of the ex-
tract. The extracts of the two seaweedswere sprayed onthe
plantsfrom the day of initiation up to 50 daysat intervals of
3days. For control plants, distilled water alone was sprayed.
Thegrowth parameterssuch asheight of the plant, length of
the root, number of flowers, number of fruits, number of
root nodules, fresh weight, dry weight, phytomass and pro-
ductivity were studied in different concentrations.

RESULTS AND DISCUSSION

The results of the study are given in Tables 1-4, and Figs.
1-2. The seed germinati on wasrecorded maximum at |owest
concentration of both thealgal treatments. The obtained re-
sultswere coinciding with previousstudiesof Aitken & Senn
(1965). Maximum radi cle and hypocotyl length was observed
at the higher concentration of Gracilaria corticata while
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Table 1: Effect of Gracilaria corticata extract on seed germination in Vigna radiata.

Parameters Concentration

Control 1% 2% 3% 4%
Germination percentage (%) 100+3.47 96.6+3.42 83.3+3.31 90+3.40 93.3£3.41
Hypocoty! length (cm) 4,13+ 0.43 4,31+0.51 4,29+0.52 8.32+0.53 12.67+0.51
Radicle length (cm) 3.83+1.08 412+1.11 3.62+1.01 455+1.18 5.44+1.18
Seedling length (cm) 7.96+0.54 8.43+0.53 7.91+0.54 12.87+0.54 18.11+0.54
Growth index (cm) - 1.05 0.99 161 227
Vigour index (cm) 7.96 8.14 6.59 11.58 16.90
Phytotoxicity - -7.57 5.48 -18.79 -42.63
Fresh weight (g) 0.31 0.29 0.29 0.34 041
Dry weight (g) 0.04 0.045 0.036 0.030 0.050
Phytomass 0.27 0.24 0.25 0.31 0.36
Productivity 0.09 0.08 0.08 0.1 0.12

Table 2: Effect of Caulerpa peltata extract on seed germination in Vigna radiata

Parameters Concentration

Control 1% 2% 3% 4%
Germination Percentage (%) 100 £ 2.56 100 £ 2.56 100 £ 2.56 96.6 + 2.54 80+2.30
Hypocoty! length (cm) 413+1.2 531+ 15 3.16x1.5 3.16+1.2 146+12
Radicle length (cm) 3.83+1.02 4,63 £1.02 5.50 £ 0.03 4,87+ 0.02 4,59 0.03
Seedling length (cm) 796+ 124 994+13 8.66 £ 1.2 8.03+1.22 6.051.23
Growth index (cm) - 124 1.08 0.81 0.76
Vigour index (cm) 7.96 9.94 8.66 7.75 484
Phytotoxicity - -20.88 -43.6 -27.15 -19.84
Fresh weight (g) 0.31 0.28 0.25 0.22 0.20
Dry weight (g) 0.04 0.057 0.056 0.055 0.055
Phytomass 0.27 0.22 0.19 0.16 0.14
Productivity 0.09 0.074 0.064 0.053 0.048

Caulerpa treated seeds showed the minimum growth. Phy-
totoxicity wasfound to be decreased at higher concentration
of Gracilaria but growthindex and vigour index vice versa.
In Caulerpa treated plants the growth index and vigour in-
dex were found to be decreased from lower to higher con-
centration and phytotoxicity vice versa. Negative value for
phytotoxicity reflects the tolerance of the plant.

In the present study the seeds treated with 4% of
Gracilaria extract showed better resultsin growth param-
eters such as shoot length, root length, number of flowers
and fruits of the plant. The growth enhancing potential of
seaweeds might be attributed to the presence of macro and
micro nutrients (Challen & Hemmingway 1965). Another
view isthat red algae contain agar in their cell wallswhich
enhance plant defence against pest diseases (Wajahatullah
Khan et a. 2009).

Gerald (2004) recorded that addition of seaweed manure
in soil enhances the symbiotic rel ationshi p between micro-
organismsin the soil. Similar results were recorded in sea-
weed treated plants with maximum number of root nodules.
The higher concentration of the Gracilaria extract promoted

the chlorophyll content of green gram when compared with
control plants. Blunden et al. (1997) reported that the sea-
weed extract applied asfoliar spray enhanced the leaf chlo-
rophyll level in plants. The pigment content such as Chl.a,
Chl. b and total chlorophyll showed maximum results ob-
served at higher concentrations of Gracilaria corticata.

Ingeneral, it was observed that the seaweed liquid ferti-
lizersprepared from thered algae, Gracilariacorticatawhen
applied to crop plants gave better resultsin all aspects of
growthtoyield and soil nutrient contents when comparedto
the seaweed liquid fertilizer prepared from the green algae,
Caulerpa peltata.

CONCLUSION

Thepresent investigation revealed that seaweed specieswere
potential source of fertilizer. Present findings encouragethe
application of such seaweeds as natural fertilizersin agri-
cultural sector. Hence, thissimple practice of application of
ecofriendly seaweed liquid fertilizer to crops may be useful
for the growersfor attaining better germination, growth and
yield.
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Table 3: Effect of Gracilaria corticata extract on yield, and yield attributing characters of Vigna radiata.

Parameters Concentration

Control 1% 2% 3% 4%
Height of plant (cm) 23,57 28.17 30.8 25.6 32.2
Number of leaves 5 6 6 7 8
Number of fruits 2 3 4 5 6
Number of flowers 4 2 2 3 5
Number of root nodules 1 2 3 3 4
Length of root (cm) 12.8 15.3 12.8 171 17.7
Fresh weight (g) 6 12.25 105 11.25 16.25
Dry weight (g) 4,56 3.26 3.08 201 4,93
Phytomass 1.44 8.99 7.42 9.24 11.32
Productivity 0.028 0.17 0.14 0.18 0.22

Table 4: Effect of Caulerpa Peltata extract on yield and yield attributing characters of Vigna radiata

Parameters Concentration
Control 1% 2% 3% 4%
Height of Plant (cm) 23,57 28.4 28.1 255 21.6
Number of leaves 6 7 7 5 4
Number of fruits 2 8 7 5 4
Number of flowers 4 6 7 3 1
Number of root nodules 1 7 3 4 1
Length of root (cm) 12.8 16.3 15.02 135 8.67
Fresh weight (g) 6 13.7 10 5 1.75
Dry weight (g) 4,56 6.67 5.69 3.24 1.08
Phytomass 1.44 7.03 431 1.76 0.67
Productivity 0.028 0.14 0.086 0.035 0.013
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