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ABSTRACT

Agricultural sustainability has the highest priority with crop improvement at global level, although it is a serious
problem of agriculturein the Coastal region dueto the presence of saline soil. So it isnecessary to determinethe salinity
tolerable species for the better production of agriculture. In this context, the present work deals with the salinity
tolerance test of Blue green algae (BGA) asthey have been used as abiofertilizers. Seven strains of heterocystusforms
of Rivulariaceae have been selected and examined viz. Calothrixstagnalis, Calothrixthermalis, Calothrixelinkinii,
Calothrixjavanica, Dichothrixbaeuriana, Gloeotrichiaraciborskii and Gloeotrichianatans. The result indicated that
the most tolerant species are Calothrixthermalis and Calothrixelinkinii. Therefore, they may be effectively used as
biofertilizer and soil conditionersfor the coastal areas. It benefits crop plants through excreting part of the biologically
fixed nitrogen, secreting growth promoting substances and different types of metabolized substances that helps to

keep in the soil with al the essential nutrients for the sustainability of crop and its improvement.

K ey words: Coastal region, Saline soil, Blue - green algae, Biofertilizer.

INTRODUCTION

Salinity iswide spread around theworld and isaserious
problem in nearly half of the world. In India, about 7
million hectares of arable land is adversely affected by
salt, leading to an loss of land area for effective crop
production. Salt affected soils are normally grouped as
saline, saline alkali and alkaline soils. In order to keep the
margina saline alkali lands in production and to reclaim
previously non-arable areas, application of organic inputs
including blue-green algae (BGA) may prove a better
aternative (Singh, 1950). Itsstrain developed into aviable
technology by various workers (Kaushik, 1990). The
addition of autochthonous cyanobacterial strains to such
system results in sustaining organic carbon and nitrogen,
reduction in pH, improvement in tilth, increase in
exchangeable calcium and water holding capacity and
immobilization of Na* by converting sodium clay into
calciumtype. In general microbes live within the limits of
pH 4 to 9 and growth optima near neutrality. Microbes
having growth optima above pH 9 and requiring salt for
growth have been termed a kal opholic/ halophilic and those
have growth optima below pH 9 but can survive extended

exposure above it and can tolerate high salt concentration
have been termed halo tolerant/ alkali tolerant.

Sodium is predominant soluble cation in most saline
soils and water. There are many reports on the response
of cyanobacteriato NaCl (Tel-Or, 1980; Apte and Thomas,
1983; Thomas and Apte, 1984; Kaushik, 1990; Saxena
and Kaushik, 1992 and Kaushik and Nagar, 1993).
Cyanobacteriaevolved nearly 3 billion yearsago asgroup
of first oxygen evolving organisms on the earth. These
are capabl e of fixing atmospheric nitrogen and effectively
employed inagriculture ashiofertilizer and soil conditioners
and are known to be primary colonizers of inhospitable
ecosystem. They as a group are characteristically alkali
tolerant or alkalophilic. In salt affected soils, after thefirst
shower of monsoon, these organisms are thefirst to appear.
It generated the idea that cyanobacteria /blue green algae
(BGA) may have potential to scavengetoxic cation sodium
(Na") from the soil complex and improve soil properties.
Singh (1961) recorded the early appearance of
Microcoleus, Porphyrosi phonand Scytonemaspeciesonthe
loose as well as compact salt afflorescence of sodium on
salty soils and these were followed by Champtylonema,
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Cylindrosper mumand Nostocspecies. Cyanobacteriareact
to salt stress either through osmotic adjustments,
sequestering the inorganic ions, or secretion of excess of
polysaccharides (Saxena and Kaushik, 1992). Indications
of increased nitrogen demand and accumulation of K* by
cyanobacteriaunder salt stressare al so available and sodium
is primarily reduced in the environment (Jhaet al., 1987;
Jha and Kaushik, 1988).

MATERIALAND METHOD

Seven different species of diazotrophic cyanobacteria
belonging to genus Calothrix, Dichothrixand
Gloeotrichiaviz. Calothrixstagnalis, Calothrixthermalis,
Calothrixelenkinii, Calothrixjavanica, Dichothrix
baeuriana, Gloeotrichiaraciborskii and
Gloeotrichianatanswere used asthe experimental material.
Growth experimentswere donein 150 ml cotton stoppered
hard glass flasks. Medium used for the experiment is BG-
11 medium (Stanier et. al., 1971) and stock solution of
NaCl was prepared by adding 58.5 gm of NaCl in 1 liter
distilled water to prepare 1M concentration of solution.
Various concentrations of NaCl were made in the flasks
are

0.05M conc.:  0.290gm NaCl + 100ml BG-11medium
+5ml culture

0.10M conc.:  0.585gm NaCl + 100ml BG-11medium
+5ml culture

0.15M conc.:  0.880gm NaCl + 100ml BG-11medium
+5ml culture

0.20M conc.:  1.170gm NaCl + 100ml BG-11medium
+5ml culture

0.25M conc.:  1.460gm NaCl + 100ml BG-11medium
+ 5ml culture

0.30M conc.:  1.755gm NaCl + 100ml BG-11medium

+ 5ml culture

After preparing required concentrations all the flasks
were sterilized properly. Equal amount of homogenized
culture suspension from exponential growth phase of each
organism was inoculated into the experimental flasks and
incubated for 15 days under constant aeration at 4000 [ux

and 28+2° C. Growth was expressed on terms of
chlorophyll percentage. Chlorophyll was measured after
(Mackinney, 1941).

Procedur e for measurement of Chlorophyll: 10 ml
suspension was taken after shaking, culture was
centrifuged for 5 min supernatant was decanted and 10
ml of 90% methanol was added to algal pellet and shakes
well. After shaking it was kept in 60°C water bath for 5
minutes and the temperature was maintained to the level
of room temperature. Finally, the whole content was
centrifuged and optical density (O.D.) of supernatant was
taken at 665 nm.

Calculation: Chl. (ig/ ml) = 2.5 x 10 -2x OD 650 +
0.0 4 x 10-2x OD 665

Chl. = 13.42 x OD 665
RESULTSAND DISCUSSION

The present study shows the comparative potential of
7-coastal linetolerable species (Table-1) and revea ed that
the most tolerant species is Cal othrixthermalis which can
tolerate up to 0.30M concentration of NaCl and is better
grown in 0.05M concentrated solution of NaCl as
compared to controlled condition. Both the species of
Gloeotrichiaviz, Gloeotrichiaraciborskii and
Gloeotrichianatanswererelatively more susceptibleto high
concentration of NaCl; firstly they show increase in
chlorophyll amount at 0.05M concentration of NaCl but
at 0.30M concentration chlorophyll a content of these
organism  decreased to  zero. Whereas
Dichothrixbaeurianawas intermediate to the others. The
increasing order of their salt tolerance at 0.25M
concentration of NaCl are:

Gloeotrichianatans (0.00 g/ml)
Gloeotrichiaraciborskii (0.02 g/ml)
Dichothrixbaeuriana (0.84 g/ml)
Calothrixjavanica (2.18 g/ml)
Calothrixstagnalis (2.48 g/ml)
Calothrixelenkinii (5.05 g/ml)
Calothrixthermalis (7.68 g/ml)
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Thus, the authors concluded that when selected strains
of BGA are applied in saline or coastline soil, it reduces
soil pH, electrical conductivity and exchangeabl e sodium.
They secrete extracellular polysaccharides in excess in

response to salts and liberate organic acids and enzyme
alkali phosphatase. They also taken-up some of the salts
for their own growth and thus there is temporary
immobilization of cation.

Table 1: Effect of NaCl on seven strainsof family Rivulariaceae

Chlorophyll content (pg/ml)

S.N. Strains

control 0.05M  0.1M 0.15M  0.2M 0.25M  0.3M
1. Calothrix stagnalis 13.48 13.98 6.48 3.52 2.59 2.48 1.32
2. Calothrix thermalis 11.15 19.27 18.66 11.01 8.45 7.68 5.52
3. Calothrix elenkinii 20.97 16.25 9.59 6.17 5.20 5.05 3.91
4. Calothrix javanica 18.43 16.45 10.36 2.75 2.67 2.18 1.36
5. Dichothrix baeuriana 12.88 6.33 3.40 1.11 0.99 0.84 0.73
6. Gloeotrichia raciborskii 6.22 6.17 5.01 0.69 0.26 0.02 0.00
7. Gloeotrichia natans 11.31 16.30 10.76 0.67 0.49 0.00 0.00
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Fig.1: Effect of NaCl on 7 strainsof family Rivulariaceae
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