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Abstract 
The use of biofertilizers, in preference to chemical fertilizers, offers economic and ecological 

benefits by way of soil health and fertility to farmers. Cyanobacteria represent a small 

taxonomic group of photosynthetic prokaryotes which some of them are able to N2 fixation 

and also possess a tremendous potential for producing a wide range of secondary metabolites. 

Cyanobacteria have drawn much attention as prospective and rich sources of biologically 

active constituents and have been identified as one of the most promising groups of 

organisms capable of producing bioactive compounds. It showed that, the supply of 

nitrogenous nutrients to the seeds is important also showed that in addition to N-contributions 

in bga culture has decreased losses from sulphate reducing processes and this has been 

attributed to the enhancement of germination and faster seedling growth due to algal exudates 

Statistical analysis confirm that there is a significant difference in plant height, root length, 

number of leaf, fresh and dry weight of root, leaf and stem in treated plants as compared to 

control. The present study was conducted to evaluate the effect of blue green algae as 

biofertilizers on the growth of Mustard plant (Brassica campestris). Germination percentage 

was higher in culture treated with the algal suspensions than the controlled one. The 

enhanced growth of Mustard plants induced by blue green algae inoculation in the present 

study might have resulted from its liberation of biologically active compounds. 
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Introduction  
 

iofertilizers is defined as a 

substance, contains living 

microorganisms which colonizes 

the rhizosphere or the interior of the plant 

and promotes growth by increasing the 

supply or availability of primary nutrient 

and/or growth stimulus to the target crop, 

when applied to seed, plant surfaces, or 

soil (Vessey, 2003). The biofertilizers are 

natural fertilizes which are living 

microbial inoculants of bacteria, algae, 

fungi alone or in combination and they 

augment the availability of nutrients to the 

plants. Bio-fertilizers containing beneficial 

bacteria and fungi improve soil chemical 

and biological characteristics, phosphate 

solutions and agricultural production (El-

Habbasha, 2007; Yosefi, 2011). 

The Biofertilizers includes mainly 

the nitrogen fixing, phosphate solubilising 

and plant growth promoting 

microorganisms (Goel, 1999). Among 

biofertilizers benefiting the crop 

production are Azotobacter, Azospirillum, 

Blue Green Algae, Azolla, P-solubilising 

microorganisms, Mycorrhizae and 

Sinorhizobium, there are different types of 

microorganisms which are used as the 

biofertilizers. Some are capable of nitrogen 

fixation such as Azotobacter, blue green 

B 
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algae, Rhizobium and Azospirillum. 

Rhizobium is used to increase the capacity 

of nitrogen fixation in the leguminous 

plants. Azotobacter is used as biofertilizers 

for the development of various vegetable 

plants such as mustard, maize, wheat, 

cotton etc. Azospirillum is applied in the 

millets, sorghum, sugarcane, and maize 

and wheat field. Blue green algae such as 

Nostoc, Tolypothrix, Anabaena, and 

Aulosira fix atmospheric nitrogen and 

enrich the soil fertility (Hegde, 1999).  

         Blue green algae (bga) are 

photosynthetic nitrogen fixers and are free 

living. They are found in abundance in 

India. They too add growth promoting 

substances including vitamin B12, improve 

the soil’s aeration and water holding 

capacity and add to biomass when 

decomposed after life cycle. Azolla is an 

aquatic fern found in small and shallow 

water bodies and in rice fields. It has 

symbiotic relation with bga and can help 

rice or other crops through dual cropping 

or green manuring of soil. They 

manufacture their food by photosynthesis, 

as they have chloroplasts. Hence, they can 

live independently. Heterocystous 

nitrogen-fixing blue-green algae consist of 

filaments containing two types of cells: the 

heterocyst, responsible for ammonia 

synthesis, and vegetative cells, which 

exhibit normal photosynthesis and 

reproductive growth. Cyanobacteria are 

capable of abating various kinds of 

pollutants and have advantages as potential 

biodegrading organisms (Subramanian and 

Uma, 1996). 

              In the current scenario therefore, 

an urgent need has been felt to deploy 

microbial biofertilizers which are 

multifaceted such as cyanobacterial 

biofertilizers. As yet for substitution of 

chemical fertilizers by microbial 

biofertilizers many studies have also 

reported that plant growth was enhanced in 

the presence of cyanobacterium, even 

without organic Nitrogen fertilizer 

application been done. Beneficial effects 

of cyanobacterial inoculation were 

reported Mustard plant. (Venkataraman, 

1972; Rodgers 1979; Thajuddin & 

Subramanian, 2005; Saadatnia & Riahi, 

2009). 

Several reasons have been 

proposed for beneficial effects of 

cyanobacteria on the growth of different 

plants. The capacity for biosynthesis of 

growth promoting substances such as 

auxins, amino acids, sugars and vitamins 

(Vitamin B12, Folic acid, Nicotinic acid 

and Pantothenic acid) was reported by that 

can enhance growth of plant. Additionally, 

cyanobacteria excrete complex organic 

carbon compounds that bind to the soil 

particles and improve soil aggregation, 

hence improve soil structure, soil 

permeability and water holding capacity of 

soil .The primary aim of this project was to 

study the role of cyanobacteria as a 

biofertilizers in Mustard plants. Blue green 

algae (bga) are photosynthetic nitrogen 

fixers and are free living. Cyanobacteria 

are capable of abating various kinds of 

pollutants and have advantages as potential 

biodegrading organisms (Subramanian, 

1996). 

           The objective of application of Bio-

fertilizers is that of accelerating microbial 

processes which augment the availability 

of nutrients that can be easily absorbed by 

plants, harvesting the naturally available 

biological system of nutrient mobilization.            

            In conclusion, Bio fertilizer help in 

increasing crop productivity by way of 

increased biological nitrogen fixation, 

increased availability or uptake of 

nutrients through solubilisation or 

increased absorption stimulation of plant 

growth. Furthermore, biofertilizers as to 

replace part of the use of chemical 

fertilizers reduces amount and cost of 

chemical – Fertilizer and thus prevents the 

environment pollution from extensive 

application of chemical fertilizers. The 

technology can be easily adopted by 

farmers for multiplication at their own 

level. With using the biological and 
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organic fertilizers, low input system can be 

carried out, and it can be helped achieving 

sustainability of farm. Our present study 

was mainly focused to study the effects of 

blue green algae over mustard plant 

growth. 

 

Materials and Methods 
 

xperimental Mustard (Brassica 

campestris) plants were raised in 

soil culture under pot culture 

conditions in the laboratory.  

 

Containers: 

Plants were raised in 8.5” plastic flower 

pots with a central drainage hole. The 

inner surface of the pots along with 3”of 

outer rim was lined with acid washed 

polythene provided with the central hole 

superimposed on the drainaged hole of the 

pole. 

 

Water: 

Normal tap water was used during the 

experiment. 

 

Rising of plants: 

All the plants were raised in the soil of 

about 1.5 cm deep hole were made with 

glass rod of 3mm in diameter and seeds 

were put in this holes containing seeds  

loosely with soil of the same pot .After the 

seeds emergence, plants were thinned to a 

uniform number of each pot .Subsequent 

thinning was done whenever needed. The 

soil was retained in the pots with the help 

of a pad of broken clay pot pieces, and 

placed above the drainage hole. 

 

Layout: 

For the experiment, six pot were taken and 

arranged in three blocks i.e., block A, B 

and C. Each block contain two pots were 

meant for the controlled (without blue 

green algae) treatment and other one with 

blue green treatment. In each block the 

treatment were completely randomized. 

The experimental pots were arranged in 

North-South direction and were kept raised 

from the ground at a height of one feet 

avoiding any surface contact of the 

drainage hole with the ground to eliminate 

any contamination. 

 

Soil culture: 

Experiment present in respective chapter, 

Mustard (Brassica campestris) plants were 

raised in soil pot culture  

 

Soil: 

Soil samples were collected from nearby 

field in the clean polythene bags after 

surface scrapping and brought to the 

laboratory. Clean polythene lined 13” 

plastic flower pots were used for soil 

culture. The soil in pots was retained by 

putting an inverted clean broken clay pot 

pieces over the drainage hole.  

 

Watering: 

Calculated amount of normal water was 

given daily to pots provided as far as 

possible for maintaining uniform soil 

moisture condition. 

 

Sampling technique: 

Sampling was generally started at 10:00 

AM and completed in two hours. All 

samples were drawn at the same time and 

placed in the shade. The three blocks A, B 

and C were drawn at same time 

 

Application of biofertilizer: 

Soil was separately mixed with required 

amount of blue green algae. Thereafter it 

was dried thoroughly, grounded and 

mixed. For thorough mixing required 

amount of bga was mixed again and again. 

Then this amended soil was mixed with 

bigger amount similarly as above, and 

finally this soil was mixed with bigger lot 

of calculated soil required for experiment. 

Soil mixing was done on separate clean 

chart to avoid any contamination. Mixed 

soil was filled in the pots as described 

earlier. The algal biofertilizers was 

E 
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purchased from National facility for blue 

green algal collection IARI, New Delhi. 

 

Analytical: 

For analysis, washed, finely chopped and 

mixed plant material was used. For the 

determination of fresh matter yield, fresh 

material was used and for the 

determination of dry matter yield, dry 

material was used. 

 

Seed germination: 

Ten healthy seeds of Brassica campestris 

were spread uniformly in each pot with 

controlled treatment and other with blue 

green algae treatment. Normal tap water 

was applied to the two sets of pots. The 

seeds were allowed to germinate in 

alternate light and dark conditions. 

 

Height of the plant: 

Replicates of 6 plants were for the 

measurement of height and also for other 

parameters. Entire plants containing main 

tap root expressed in centimetre (cm) for 

all the controlled as well as treated plants 

was measured by using a ruler. Different 

measurement of shoot length was taken. 

Measurement was taken for the shoot from 

the base of the top of the plant. 

 

Fresh matter yield: 

The plants samples were finely chopped 

blotted and weight for Fresh Matter Yield 

(FMY). 

 

Dry matter yield: 

Dry matter yield was determined by drying 

the finely chopped and mixed plant 

samples in a forced drought oven at 70 ᴼ C 

for 24 hours to constant weight. The 

samples were taken out from the oven and 

placed in a desiccator cooled for about an 

hour and weighed for the determination of 

yield. 

 

Results and Discussion  
 

otal ten seeds were sown in each of 

the pots of block A, B and C under 

controlled and blue green algae 

treatment conditions the growth 

parameters which were analysed are 

described below (Table 1.1). 

 

Height: 

After 45 days of starting of experiment, the 

height of tops of Mustard (Brassica 

campestris) plant 1.683cm under 

controlled condition. The height of plants 

after applying 250gm bga/kg soil was 

found 4.933cm after 45 days. 

 

Fresh matter yield: 

Total fresh matter yield of 45 days old tops 

of the Mustard (Brassica campestris) plant 

under controlled condition was found to be 

5 gm. whereas the fresh matter yield after 

days applying 250 bga/kg soils was 

reported 11.5 gm. 

 

Dry matter yield: 

In oven dried condition, Dry Matter Yield 

of tops of 45 days old plant in controlled 

condition was reported to be 0.06 gm. On 

applying 250gm bga/kg soil the Dry 

Matter Yield was 1.5 gm. of top of the 

Mustard plant. 

 

Number of leaves: 

Total number of leaves in 45 days old top 

of the Mustard plant under controlled  

condition was found to be 28 whereas the 

number of leaves after 45 days on applying 

250 gm of bga/kg soil was reported 38. 

Result of the experiment performed on the 

Mustard plants is depicted in the following 

table 1.1: 

 

 

 

 

T 
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Growth Parameter 
Number 

of leaves 

Height of plant 

(in cm) 

Fresh matter 

yield (in gm) 

Dry matter 

yield (in gm) 

Controlled Condition 28 1.683 5 0.06 

250 gm bga/kg soil 38 4.933 11.5 1.5 

 

 

            
Mustard plants with Blue green algae   Mustard plants without Blue green algae    

Treatment      treatment 

 

 

   
A mustard plant without biofertilizer.   A mustard plant with biofertilizer. 
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The above table shows that there is 

a significant improvement in various 

growth parameter i.e., Germination 

percentage, number of leaves, height of 

plant, fresh matter yield, dry matter yield.  

Algal bio-fertilizers not only 

provide nutrients to the plants but in fact 

also help in increasing plant growth and 

soil fertility. Algal bio-fertilizers play a 

major role in organic farming. The review 

of literatures showed that, there are only a 

few studies on similar subjects, especially 

on vegetable crops; nevertheless results of 

other studies on other plants confirm the 

results of this study. The results obtained 

in the first part of this work showed that by 

algal extract accelerates seed height. 

Application of bga subsequent led to 

significant increase in growth and 

development of Mustard plant. 

          It showed that, the supply of 

nitrogenous nutrients to the seeds is 

important (Jacq & Roger .1977) also 

showed that in addition to N-contributions 

in bga culture has decreased losses from 

sulphate reducing processes and this has 

been attributed to the enhancement of 

germination and faster seedling growth 

due to algal exudates Statistical analysis 

confirm that there is a significant 

difference in plant height, root length, 

number of leaf, fresh and dry weight of 

root, leaf and stem in treated plants as 

compared to control. 

         Venkataraman and Neelakantan 

(1967) showed that the production of 

growth substances and vitamins by the 

algae may be partly responsible for the 

greater plant growth and yield. The 

capacity for biosynthesis of growth 

promoting substances such as auxins, 

amino acids, sugars and vitamins (Vitamin 

B12, Folic acid, Nicotinic acid and 

Pantothenic acid) also can enhance plant 

growth. The other reason that can suggest 

for increased plant growth by using 

cyanobacterial extract is that, the growth 

of bga in soil seems to influence the 

physical and chemical properties of soil. 

The water stable aggregate significantly 
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increase as a result of algal growth and 

thereby improves the physical environment 

of the plants. Heterocystous cyanobacteria 

(Anabaena vaginicola, Nostoc sp. and 

Nodularia harveyana) have ability to 

promote vegetable growth and they are 

appropriate candidate for the formulation 

of a biofertilizers.  

         Blue green algae as biofertilizers 

have several advantages over chemical 

fertilizers. They are non-polluting, in 

expensive, utilize renewable resources. In 

addition to their ability of using free 

available solar energy, atmospheric 

nitrogen and water .Beside supplying N2 to 

crops, they also supply other nutrients such 

as vitamins and growth substances 

(Wagner, 1997). 

          The seedlings with biofertilizers 

significantly increase nitrogen and 

phosphorus content in the soil as a result 

of N fixation and phosphate dissolving by 

bacteria and Mycorrhizae. As well as 

growth promoting substances such as 

Indole acetic acid and gibberellins 

produced by all organisms used. Soluble 

bacteria in the nitrogen biofertilizers by 

generating soil soluble phosphorus, 

secretion plant growth hormones, natural 

enzymes, antibiotics and different 

compounds such as volatile gasses are 

capable to develop the aerial parts of plant. 

        Sharma reported that biofertilizers 

application increased the biomass and dry 

material of plants, who believed that the 

biological fixation of nitrogen and 

phosphorus is reason of biomass 

increasing. Many blue green algae have 

the capacity to manufacture nitrogenase. 

Because the enzyme complex is anaerobic, 

significant fixation by unicellular, colonial 

and some filamentous a species occurs 

only in the absence of air. Therefore, only 

heterocystous species are valuable as bio 

fertilizers. Scientists indicate that the 

nitrogen produced by free living blue 

green algae is immediately available to 

crops. 

        Blue green algae is cheap source of 

Nitrogen, which does not because 

pollution. It improves the organic matter 

status and water holding capacity. It was 

observed that the use of nitrogenous 

fertilizers cause acidification of soil and 

their long term application significantly 

reduces the microbial activity of the soil. 

       The present study was conducted to 

evaluate the effect of blue green algae as 

biofertilizers on the growth of Mustard 

plant (Brassica campestris). Germination 

percentage was higher in culture treated 

with the algal suspensions than the 

controlled one. The enhanced growth of 

Mustard plants induced by blue green 

algae inoculation in the present study 

might have resulted from its liberation of 

biologically active compounds. 
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