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Abstract: In the present study, the effect of fresh water algae, asalgal liquid fertilizer (ALF) of Nostoc linkia and Anabaena circinalis
on seed germination of growth, pigments and biochemical parameters of Groundnut (Arachis hypogaea)and the future perspective of its
usage as ALF are discussed. The algal liquid fertilizer (ALF) was prepared from two different algae like Nostoc linkia and Anabaena
circinalis. Seeds of Arachis hypogaea were soaked with aqueous extract of Nostoc and Anabaena in different concentration to find out
their efficiency on germination of seeds, plant growth and biochemical parameters. The seeds treated with different concentration of
ALF extract were monitored for various physical parameters such as root length, shoot length and dry weight of root and shoot. The
results showed increased or decrease germination with response to different concentration. ALF of Nostoc and Anabaena extract

showed better rate of germination.
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1.Introduction

Fertilizer is one of the most important inputs in agricultural
production. Chemical fertilizers are used commonly, shows
hazardous effect on nitrogen, environment and human health
directly or indirectly [8].Consequently farmers are changing
methods of agriculture and replacing conventional chemical
fertilizers by organic fertilizer, alternatively or low input
sustainable agriculture. With increased demand, available of
organic fertilizers from one or two sources was not adequate,
to meet increasing demand many viable options have to be
explored and one of the options is algal liquid fertilizer.
Famers using seaweed liquid fertilizer. Extract of seaweed
have recently gained importance as foliar spray for several
crops because extract containing growth promoting harmony
(IAA, IBA), Cytokinins, trace elements, (Fe, Cu, Zn, Co,
Mo, Mn, Ni) vitamins and amino acids [25]. Algal Liquid
fertilizer stimulate the growth and vyield of crops [2].
Develop the activity of environmental tress, increase the
nutrients uptake from soil and enhance the antioxidant
properties [9]. Thus these extract when applied to seeds or
added to the soil, stimulate growth of plants and increase the
yield [3]. Earlier study have shown that application of ALF
enhance seed germination of tomato [6]. Aqueous extract of
Sargassum wightii when applied as a foliar spray on Ziziphus
mauritiana showed an increased yield and quality of fruit
[20]. [26], observed that the seeds of five treated plants with
1.0% SLF of Ulva lactuca and Sargassum wightii have an
increased on germination and protein profile. Earlier study
reveals that SLF of Ulva reticulata could be used as foliar
spray at low concentration 2% to maximize the growth and
yield of Vigna mungo and also increase the number of
stomata in the leaf [11]. The use of algae as manure in
farming practice is very common practices among the
Britain, France, Spain, Japan and China. The use of fresh
micro algae as fertilizer in crop production has a long
tradition in all over the world [10]. Algae continued to be so
valuable to farmers, even in the early 1900s [16]. Algal
extract is a new generation of natural organic fertilizers
highly nutritious and promotes faster germination of seeds
and increase yield and resistant ability of many crops [7].
Seaweeds are rich in micro and macro nutrients [5].

2.Material and Methods
2.1 Collection of Algae

The Algae used in the present study were Nostoc linkia and
Anabaena circinalis belonging to the classes Cyanophyceae.
They were collected from the Aundha region of Dist.
Hingoli. The algae were collected from lake, river and
cultured in laboratory.

2.2 Preparation of Algal liquid fertilizer (ALF)

Freshly collected Algae were shade dried for ten days. Dried
material was finely powdered. 50 gm. of finely powdered
material was extracted with 500 mL boiling water for 60 min
and then filtered. The resulting extract was cooled and taken
as 100% concentration of the ALF [21]. As the algal liquid
fertilizers contained organic matter, the algal liquid
fertilizers were refrigerated between 0 and 4 °C.

2.3 Physico-chemical analyses of ALF

The color, pH, nitrate, phosphorus, potassium, iron, zinc,
copper and manganese content were analyzed and are
described in Table 1.

2.4 Experimental design and treatments

The seeds of groundnut were collected from Agriculture
University Parbhani. They were surface sterilized with 5%
sodium hypochlorite. The seeds with uniform size, color and
weight were chosen for the experimental purpose. Fifty seeds
were soaked in the 5 petri-plates for each treatment. The
treatments were 10%, 20%, 30%, 40% and 50% aqueous
extracts of N. linkia. One petriplate of seeds were considered
as the control of distilled water and the remaining of them
were treated with 10 ml of 10%, 20%, 30%, 40% and 50% of
aqueous algal extract of A. circinalis at the first and three
days later. All petriplates were taken on 7"day after sowing.
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2.5 Growth and biochemical analysis

The biochemical parameters of seeds as well as growth
parameters including germination percentage, fresh and dry
weight, shoot length and root length were calculated. The
biochemical constituents such as chlorophyll a, b, and
carotenoid and carbohydrates content were estimated in
Arachis hypogaea.

3.Result and Discussion

The Physico-chemical properties of ALF of Nostoc linkia
and Anabaena circinalis were studied and are presented in
Table 1. The colour of the ALF of N. linkia was dark green
and A. circinalis was light green. The pH of ALF of N. linkia
6.5 and ALF of A. circinalis was 6.2. Among the two algal
liquid fertilizers, the ALF ofN. linkia contained higher levels
of potassium, phosphorus, iron, Magnesium, copper and
nitrate than the ALF of A. circinalis.

The effect of ALF of N. linkia and A. circinalis on
germination percentage, shoot length, root length, fresh and
dry weight of shoot and fresh and dry weight of root of
groundnut is presented in Table2 and 3. The greatest seed
germination was found at 30% and 40% concentration of N.
linkia, and 20% concentration ofA. circinalis, result
confirmed with previous report by [23]. The 100% seed
germination was observed in all the concentration of Nostoc
linkia and Anabaena circinalis. In the N. linkia highest shoot
length, dry weight of root at 40% concentration, dry weight

of shoot at 30% concentration, largest root length, fresh
weight of shoot and dry weight of root were observed at 50%
concentration. In A. circinalis longest shoot length at 50%
concentration and highest value of root length, fresh weight
of shoot, dry weight of shoot, fresh weight of root and dry
weight of root at 40% concentration.

Table 1: Physico-Chemical Properties of N. linkia and A.

circinalis
Sr Physico- o o
No. chemical Nostoc linkia | Anabaena circinalis
' Parameters

1 Colour Dark green Light green

2 pH 6.5 mg/l 6.2 mg/l

3 Nitrate 123.3 mg/l 120.5 mg/l

4 Iron 0.23 mg/l 0.32 mg/l

5 Zinc 1.3 mg/l 1.4 mg/l

6 Copper 0.72 mg/l 0.77 mg/l

7 Potassium 87 mg/l 85 mg/l

8 Magnesium 78 mg/l 87 mg/l

In the N. linkia the lowest root length, fresh weight of shoot,
fresh weight of root, dry weight of root at 10% concentration
and dry weight of shoot at 20% concentration. In the A.
circinalis shoot of length, root of length, fresh weight of
shoot, fresh weight of root, dry weight of root at 10%
concentration and dry weight of shoot at 20% concentration,
result confirm those previous reported by [17]. Values of
distil water was lowest in both ALF of N. linkia and A.
circinalis.

Table 2: Effect of Nostoc linkia on Germination and Growth of Arachis hypogaea

L c
| S .
ff § S Shoot length Root length Fresh weight Dry weight of Fresh weight Dry weight of
3 ‘g g (cm) (cm) of shoot (g) shoot(g) of root (g) root (g)
c ; o
S 0}
DW 100% 3.9 2.2 0.301 0.171 0.127 0.022
10% 80% 4.8 3 0.403 0.281 0.260 0.023
20% 100% 8.2 4.5 0.723 0.222 0.312 0.035
30% 100% 8.3 4.2 0.820 0.252 0.315 0.035
40% 100% 9.9 4.5 0.830 0.251 0.345 0.036
50% 100% 9.4 4.6 0.780 0.231 0.435 0.043
Table 3: Effect of Anabaena circinalis on Germination and Growth of Arachis hypogaea
L_IL S = Dry weight
ff § S Shoot length Root length Fresh weight Dry weight Fresh weight y of 9
Z € g (cm) (cm) of shoot (g) of shoot(g) of root (g) root ()
8 8"
DW 100% 3.5 3.2 0.231 0.172 0.128 0.015
10% 100% 4.9 3.3 0.410 0.271 0.230 0.020
20% 100% 8.9 4.6 0.823 0.210 0.313 0.037
30% 100% 8.7 4.8 0.890 0.251 0.310 0.038
40% 100% 10.1 4.9 0.930 0.257 0.535 0.039
50% 100% 10.3 5 0.880 0.247 0.525 0.048
Volume 5 Issue 7, July 2017
Www.ijser.in
Licensed Under Creative Commons Attribution CC BY
Paper ID: IJSER171609 41 of 43




ISSN (Online): 2347-3878 (UGC Approved, Sr. No. 48096)

Index Copernicus Value (2015): 62.86 | Impact Factor (2015): 3.791

International Journal of Scientific Engineering and Research (1JSER)

Table 4: Effect of ALF of N. linkia, Biochemical Constituents of Arachis hypogaea

Concentration

Chlorophyll a (mgg™

Chlorophyll b (mgg™

Carotenoid (mgg™*

Carbohydrate (mgg-1

of ALF fresh wt.) fresh wt.) fresh wt.) dray wt.)
0 0.155+0.002bc 0.022+0.001ab 0.078+0.001efg 19.40+0.624ef
10 0.188+0.001g 0.034+0.001ef 0.186+0.000de 20.27+0.260a
20 0.198+0.001hi 0.036+0.001h 0.188+0.001efg 22.24+0.233bc
30 0.198+0.001i 0.050+0.001i 0.190+0.001fg 26.13+0.425cd
40 0.210+0.001k 0.069+0.001k 0.194+0.001hi 21.60+0.433hi
50 0.220+0.001j 0.039+0.001i 0.191+0.001gh 28.50+0.737ef

Tabl

e 5: Effect of ALF of A. circinalis, Biochemical Co

nstituents of Arachis hypogaea

Concentration

Chlorophyll a (mgg™

Chlorophyll b (mgg™*

Carotenoid (mgg™

Carbohydrate (mgg-1

of ALF fresh wt.) fresh wt.) fresh wt.) dray wt.)
0 0.156+0.002bc 0.022+0.001ab 0.070+0.001efg 16.40+0.624ef
10 0.187+0.001g 0.036+0.001ef 0.187+0.000de 23.27+0.260a
20 0.199+0.001hi 0.03740.001h 0.190+0.001efg 24.24+0.233bc
30 0.198+0.001i 0.056+0.001i 0.19940.001fg 27.13+0.425cd
40 0.216+0.001k 0.070+0.001k 0.200£0.001hi 26.60+0.433hi
50 0.226+0.001j 0.040+0.001i 0.201+0.001gh 29.50+0.737ef

The data of various biochemical studies are presented in
Table 4 and 5. There were significant differences in
biochemical status of different concentration, in the N. linkia
the highest value of chlorophyll a, carbohydrates were
observed at 50%concentration and chlorophyll b and
carotenoid were observed at 40% concentration, result
confirmed with those previously reported by [18]. In the
result of A. circinalis shows some changes highest value of
chlorophyll a, carotenoid and carbohydrates were observed
at 50% concentration and highest value of chlorophyll b was
observed at 40% concentration.

There were highest value of chlorophyll a in the leaves under
different treatment was recorded, in N. linkia chlorophyll a
was observed height at 50% concentration and chlorophyll b
was highest at 40% concentration. Likewise result also found
in A. circinalis. These results were confirmed with [27], who
noted increased content of total chlorophyll in Cyamopsis
tetragonoloba (L) with algal concentration application.

The present study shows that the percentage of seed
germination with N. linkia and A. circinalis was increased.
Similar results were also observed in Cajanus cajan [14] and
Lycopersicon spp. [1]. This is due to the presence of growth-
promoting substances such as IAA and IBA, Gibberellins
(A&B), cytokinins, in ALF [13]. There was an increase in
root, shoot growth by the application of algal extract. This is
coincided with those of earlier studies made in Phaseolus
vulgaris [15]. The increased seedling growth may be due to
the presence of phenyl acetic acid and other closely related
compounds. It was reported that the presence of plant growth
regulators, trace elements, vitamins, micronutrients and
amino acids in the low concentration of ALF enhance the
growth of root and shoot [6]. Auxins play a key role in
growth of plants. Auxin also by increasing production of
some soluble materials inside the cell, decrease the water
potential and finally let water enter to the cells. These
procedures lead to growth of cell and finally growth of plant

[8].

There was significant increase in chlorophyll content in
leaves under different treatments and maximum (40% and
50% concentration of N. linkia and A. circinalis respectively)
was recorded.

Our results confirm those previously reported by [27], who
noted increased content of total chlorophylls in Cyamopsis
tetragonoloba (L) with algal concentrate application. The
higher chlorophyll concentrations in the leaves resulting
from application of the algal extract [25]. These data
strongly indicate that the effects on leaf chlorophyll contents
produced by the use of algal extracts are due to the betaines
contained in them [24].

4.Conclusion

Clear evidence and scientific consensus indicate that, two
different ALF, extract prepared from N. linkia and A,
circinalis, were found to be promising in possessing fertilizer
activity. Hence, this simple practice of application of eco-
friendly algal liquid fertilizers to Arachis hypogaea is
recommended to the farmer community for attaining better
germination, growth and yield.

Reference

[1] Alalwani B, Jebor TM, Hussain Al, “Effect of Seaweed
and Drainage Water on Germination and Seedling
Growth of Tomato (Lycopersicon spp.),” Euphrates
Journal of Agriculture Science, 4 (4), pp. 24-39, 2012.

[2] Becket RB, Staden J., The effect of seaweed concentrate
on the growth and yield of potassium stressed wheat.
Plant and Soil, 29-36, 1989.

[3] Blunden T, Jenkins Y. Liu., “Enhanced leaf chlorophyll
levels in plants treated with seaweed extract,” Journal of
Applied Phycology, 8, pp. 535-543, 1997.

[4] Blunden, G., T. Jenkins and Y. Liu., “Enhanced leaf
chlorophyll levels in plants treated with seaweed
extract,” Journal of Applied Phycology, 8, pp. 535-543,
1997.

[5] Chapman V.J. and Chapman D.J, Seaweeds and their
uses, 3rd edition, Chapman and Hall. London Newyork,
1980.

[6] Demir N, Dural B, Yildrim K., “Effect of Algal
suspensions on seed germination of Tomato,” Journal of
Biological Sciences, 6(6), pp. 1130-1133, 2006.

[7] Dhargalkar VK, Pereira N., “Seaweed: Promising plant
of the millennium,” Sci. Cult., 71, pp. 60-66, 2005.

Volume 5 Issue 7, July 2017

Www.ijser.in

Licensed Under Creative Commons Attribution CC BY

Paper ID: IJSER171609

42 of 43



International Journal of Scientific Engineering and Research (1JSER)
ISSN (Online): 2347-3878 (UGC Approved, Sr. No. 48096)
Index Copernicus Value (2015): 62.86 | Impact Factor (2015): 3.791

[8] Dubey A., Evolution of cost effective organic fertilizers.
Research & Development Centre, Kilpest India Ltd.,
Govindpura, Bhopal, 462023, (M.P), India, 2010.

[9] Economou G, Lyra D., Sotirakoglou K., Fasseas K.,
Taradilis P., “Stimulating Orobanche ramosa Seed
Germination with an Ascophyllum nodosum Extract,
Phytoparasitica 35(4), pp. 367-375, 2007.

[10]Fleurence, J., “Seaweed proteins: biochemical
nutritional aspects and potential uses,” Trends in Food
Science and Technology, 10, pp. 25-28, 1999.

[11] Ganapathy S., Sivakumar., “Effect of foliar spray from
seaweed liquid fertilizer of Ulva reticulata (Forsk.) on
Vigna mungo L. and their elemental composition using
SEM- energy dispersive spectroscopic analysis, ” Asian
Pacific Journal of Reproduction, 2(2), pp. 119-125,
2013.

[12] Ghorbanly M., Plant physiology (translated), Markaz
Nashr Daneshgahi Press, 1987.

[13] Gupta AV., Kumar M., Brahmbhatt H., “Simultaneous
determination of different endogenetic plant growth
regulators in common green seaweeds using dispersive
liquid microextraction method, ” Plant Physiology and
Biochemistry 49, pp. 1259-1263, 1987.

[14] Kalaivanan C, Chandrasekaran M, Venkatesalu V.,
“Effect of seaweed liquid extract of Caulerpa
scalpelliformis on growth and biochemical constituents
of black gram (Vigna mungo (L.) Hepper),” Phykos, 42
(2), pp. 46-53, 2012.

[15] Kocira A, Kornas R, Kocira S., “Effect assessment of
Kelpak sl on the Bean yield” Journal of Central
European Agriculture, 14(2), pp.67-76, 2013.

[16]Moore R.E., Scheuer P.J., Marine Natural Products,
Chemical and Biological Perspective Academic Press,
New York. pp. 44-171, 1978.

[17]Mukesh  T.S., Sudhakar T.Z., Doongar R.C,,
Karuppanan E., Jitendra C., “Algal sap as alternative
liquid fertilizer for yield and quality improvement of
wheat, ”” Journal plant nutrition, 36, pp.192-200, 2013.

[18] Papenfus M.G., Kulkarni W.A., Stirk J.F., Finnie J., Van
Staden, “Effect of a commercial seaweed extract
(Kelpak®) and polyamines on nutrient-deprived (N, P
and K) okra seedlings, ” Scientia Horticulturae, 151, pp.
142-146, 2013.

[19]Pise A.B., Sabale, “Effect of seaweed concentrates on
the growth and biochemichal constituents of Trigonella
foenum-greacum L.,” Journal of Phytology, 2(4), pp. 50-
56, 2010.

[20]Rama Rao K., “Effect of seaweed extract on Zizyphus
mauratiana Lamk,” J. India Bot. Soc., 71, pp. 19-21,
1991.

[21]Ramarajan L.H., Joseph A.S., Ganthi, “Effect of
Seaweed Liquid Fertilizer on the Germination and
Pigment Concentration of Soybean,” Journal of Crop
Science and Technology, 1 pp.1-5, 2012.

[22] Rathore S., “Effect of seaweed extract on the growth,
yield and nutrient uptake of soybean (Glycine max)
under rainfed conditions,” South African Journal of
Botany, 75, pp. 351-355, 2009.

[23] Sheela, S., Mary Josephin Puntamas S., “Studies on the
effect of seaweed liquid fertilizer (SLF) on different
growth parameters, Biochemical constituents and
pigment production in ACS plant. Phaseoius Mango,”
Plant Scien feed, 3 (11), pp. 88-93, 2013.

[24] Sivasangari R, Nagaraj S, Vijayanand N., “Influence of
Seaweed Liquid Extracts on Growth, Biochemical and
Yield Characteristics of Cyamopsis tetragonolaba (L.)
Taub.,” Journal of Phytology, 3(9), pp. 37-41, 2011.

[25] Sivasankari S., “Effect of seaweed extracts on the
growth and biochemical constituents of Vigna sinensis,”
Bioresource Technology, 97 pp. 1745-1751, 2006.

[26] Sridhar S, Rengasamy R., “Potential of Algal Liquid
Fertilizers (ALFS) on Some Agricultural Crop with
Special Reference to Protein Profile of Seedlings,”
International Journal of Development Research, 1(7),
pp. 055-057, 2011.

[27] Thambiraj J, Lingakumar K, Paulsamy S., “Effect of
seaweed liquid fertilizer (SLF) prepared from
Sargassum wightii and Hypnea musciformis on the
growth and biochemical constituents of the pulse,
Cyamopsis tetragonoloba (L), ” Journal of Research in
Agriculture, 1, pp. 065-070, 2012

Volume 5 Issue 7, July 2017

Www.ijser.in
Licensed Under Creative Commons Attribution CC BY

Paper ID: IJSER171609

43 of 43





