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Abstract— Biofertilizers provide ecofriendly and more cost 

effective than chemical fertilizers. biofertilizers such as 

Azotobacter, Azospirillium and blue green algae have been 

in use a long time. It increases crop yielding by 25% to 30% 

replaces chemical nitrogen and phosphorus by 25% and 

stimulates plant growth. It can also provide protection 

against drought and some soil born diseases. Therefore, they 

are extremely advantageous in enriching soil fertility and 

fulfilling plant nutrient requirements by supplying through 

microorganisms and their byproducts. Hence biofertilizers 

do not contain any chemical which are harmful to the crop 

land. The results showed that application of biological 

fertilizer had a significant effect on plant height, leaf width, 

number of grains per ear and production rate is also 

increase. 
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I. INTRODUCTION 

Bio-Fertilizers Are ecofriendly and are environmentally 

safe. They form not only part of integrated nutrients but are 

of low cost which is of immense help to the farming 

community. Biofertilizers are widely used in rice 

production. The biofertilizers used for rice crop are 

Azospirillum, Phosphobacteria, Blue green algae azolla and 

Mycorhiza.Methods of application of biofertilizers and their 

usage are discussed below. Azospirillum: is a symbiotic 

bacteria and it is an important biofertilizers used in rice. 

Azospirillum treatment is recommended for seed, seedlings 

and in main field. For  Seed treatment: 600 glha of 

Azospirillum culture are to be mixed with water where the 

seeds are soaked one night before sowing in the nursery 

bed.Seedling heatment: A slurry can be prepared by mixing 

Azospirillum at 1000 glha in 40 litres of water and root 

portion of transplanted rice seedlings are dipped in bacterial 

suspension for 15-30 minutes and then they are 

transplanted.Main field: 2000 glha of Azospirillum with 25 

kg farmyard mamure and 25 kg of soil are mixed uniformly 

and broadcasted in the main field before transplanting. 

Azospirillum bacteria thrives in root zones of rice and is 

capable of fixing more atmospheric nitrogen which is 

absorbed by the plants. Root exudates of the crops provide 

nutrients for survival and multiplication of the bacteria. 

Azospirillum also solubilizes phosphorus and silicon to 

some extent required by rice.It renders plant drought tolerant 

when irrigation or rainfall is delayed. 

The nitrogen fixed by BGA is about 15 kg/ha over 

a season.Azolla is a water fern having an algal symbiont 

Anabaena azolla fixing atmospheric nitrogen.By adopting 

Azospirillum application 30 per cent of the inorganic 

nitrogen usage can be reduced. 

Blue Green Algae (BGA) is another type of 

biofertilizer used as an alga form. Important species are 

Cyanobacteria, Anabaena, Nostoc and Tolypothrix. Blue 

green algal occurs naturally and comes up well under moist 

conditions. This can also be artifially cultured. 

Beds of size 20 x 2 m are prepared in a ploughed 

land bunded on all sides and water is let into the field to a 

height of 10 cm and maintained for 2-5 cm depth. 5 kg of 

Algal inoculum with 100g of lime are sprinkled for one cent 

plot. 

Ater 30 days, without drainage of water, plot is 

dried and hence algal mat settles over the soil. Drying peel 

of like flakes is collected and distributed for rice field 

application at the rate of 10 Kg/ha, 10 days after 

transplanting. 

Otherwise, algal flakes can be powdered, mixed 

with 25 kg of farmyard manure and 25 kg of soil and can be 

broadcasted. At the time of application, a thin film of water 

is to be maintained. 

II. MATERIAL AND METHOD  

Field sample and suspension culture-All of the field samples 

were colonies collected from natural habitats, washed to 

remove earth and air dried. Nostoc flagelliforme, which was 

collected from the desert area in Gansu, was obtained from 

Lanzhou Local Product Trading Company (Gansu Province, 

China). Nostoc. Nostoc sphaeroides was collected from the 

paddy fields of the same area in Hefeng County or obtained 

from Ge-Xian-Mi (N. sphaeroides) Company in Hefeng 

(originally collected from the same area).Land preparation is 

important to ensure that the rice field is ready for planting. 

A well-prepared field controls weeds, recycles plant 

nutrients, and provides a soft soil mass for transplanting and 

a suitable soil surface for direct seeding. 

S. 

No. 
Groups Examples 

N2  fixing Biofertilizers 

1. Free-living 

Azotobacter, Beijerinkia, 

Clostridium, Klebsiella, 

Anabaena, Nostoc, 

2. Symbiotic 
Rhizobium, Frankia, 

Anabaena azollae 

3. 
Associative 

Symbiotic 
Azospirillum 

P Solubilizing Biofertilizers 

1. Bacteria 

Bacillus 

megaterium var. phosphaticu

m, Bacillus subtilis 

Bacillus circulans, 

Pseudomonas striata 

2. Fungi 
Penicillium sp, Aspergillus 

awamori 

P Mobilizing Biofertilizers 

1. 
Arbuscular 

mycorrhiza 

Glomus sp.,Gigaspora 

sp.,Acaulospora sp.,  

Scutellospora 

sp. & Sclerocystis sp. 

2. Ectomycorrhiza 
Laccaria sp., Pisolithus 

sp., Boletus sp., Amanita sp. 
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3. 
Ericoid 

mycorrhizae 
Pezizella ericae 

4. Orchid mycorrhiza Rhizoctonia solani 

Biofertilizers for Micro nutrients 

1. 
Silicate and Zinc 

solubilizers 
Bacillus sp. 

Plant Growth Promoting Rhizobacteria 

1. Pseudomonas Pseudomonas fluorescens 

Table 1: 

Land preparation covers a wide range of practices 

from zero-tillage or minimum tillage which minimizes soil 

disturbance through to a totally 'puddled' soil which actually 

destroys soil structure. 

It typically involves (1) plowing to "till" or dig-up, 

mix, and overturn the soil; (2) harrowing to break the soil 

clods into smaller mass and incorporate plant residue, and 

(3) leveling the field. 

Initial land preparation begins after your last 

harvest or during fallow period. This is important for 

effective weed control and for enriching the soil. Generally, 

it will take 3−4 weeks to prepare the field before planting. 

Land preparation is important to ensure that the rice field is 

ready for planting. A well-prepared field controls weeds, 

recycles plant nutrients, and provides a soft soil mass for 

transplanting and a suitable soil surface for direct seeding. 

Land preparation covers a wide range of practices from 

zero-tillage or minimum tillage which minimizes soil 

disturbance through to a totally 'puddled' soil which actually 

destroys soil structure. 

It typically involves (1) plowing to "till" or dig-up, 

mix, and overturn the soil; (2) harrowing to break the soil 

clods into smaller mass and incorporate plant residue, and 

(3) leveling the field. 

Initial land preparation begins after your last 

harvest or during fallow period. This is important for 

effective weed control and for enriching the soil. Generally, 

it will take 3−4 weeks to prepare the field before planting. 

Organic materials- These are materials that come from plant 

or animal wastes or by-products such as cattle or poultry 

manure, composted rice straw or other crop residues, 

sewage sludge, oil cakes, green manures, and 

legume clippings. 

Organic material or manure is normally applied 

uniformly across the field, two or more weeks before being 

incorporated into the soil during land preparation. 

Sometimes rice straw is directly composted in the field. 

It is advisable to combine the use organic manures 

with the application of inorganic nutrient sources as needed. 

This allows farmers to use organic materials or manure 

available on-farm at low cost to supply a portion of the 

crop’s demand for nutrients and improve soil fertility where 

required. The use of organic manures available on-farm can 

return high yields and profit when combined with inorganic 

fertilizer, particularly on upland or poor lowland soils. 

However, it is often not profitable to buy organic fertilizers 

even if they are sold as fortified organic fertilizers, which is 

a ready mix of organic and inorganic fertilizers. 

Biofertilizer - During the last two or three decades 

a large number of studies have been published on the 

various important fundamental and applied aspects of both 

kinds of cyanobacterial biofertilizers (the free-living 

cyanobacteria and the cyanobacteriumAnabaena azollae in 

symbiotic association with the water fernAzolla), which 

include strain identification, isolation, purification, and 

culture; laboratory analyses of their N2-fixing activity and 

related physiology, biochemistry, and energetics; and 

identification of the structure and regulation of 

nitrogenfixing (nif) genes and nitrogenase enzyme. The 

symbiotic biology of theAzolla-Anabaena mutualistic N2-

fixing complex has been clarified. In free-living 

cyanobacterial strains, improvement through mutagenesis 

with respect to constitutive N2 fixation and resistance to the 

noncongenial agronomic factors has been achieved. By 

preliminary meristem mutagenesis inAzolla, reduced 

phosphate dependence was achieved, as were temperature 

tolerance and significant sporulation/spore germination 

under controlled conditions.  

Chemical fertilizer - Many rice varieties, 

particularly the high-yielding improved varieties currently 

being introduced into many traditional farming systems 

throughout the world, respond markedly to fertilization. 

When used in conjunction with good management practices 

(thorough land preparation, controlled irrigation, timely 

weeding) fertilizers can increase yields many times over. On 

the other hand, if used improperly fertilizers can damage 

crops, waste money, or possibly lead to a dependence on 

scarce chemical inputs. In many developing areas fertilizers 

are still unknown or poorly understood, and the extension 

agent represents the farmer's only source of information 

about safe, economical, and effective fertilization practices. 

This chapter describes the most common sources of 

fertilizer and outlines a recommended application schedule 

for irrigated rice. Included are practical suggestions for 

effective handling, application, and storage of chemical 

fertilizers. 

A. Fertilizer Sources 

1) Organic Fertilizers 

Organic fertilizers are decomposed remains of plants and 

animals. In the natural ecosystem, elements absorbed from 

the soil by living organisms are returned to the soil through 

decay and decomposition following the death of the 

organisms. Organic fertilizers traditionally have provided all 

of the nutrients in shifting agriculture systems where periods 

of cultivation alternate with fallow periods (during which 

the natural regenerative process restores organic fertilizers 

to the soil). Organic fertilizers also have traditionally 

provided most nutrients to swamp farming systems, since 

swamps serve as natural catchments for organically derived 

nutrients which wash down off the surrounding uplands. 

The introduction of improved rice varieties into a traditional 

swamp farming system tends to create a situation here the 

nutrient demands of the crop outstrip the natural ability of 

the ecosystem to replenish its organic resources. Although 

knowledgable swamp farmers can exploit the natural 

regenerative properties of many so-called "waste" products 

to help maintain soil fertility (e.g. by incorporating organic 

material back into the soil), and although they can replenish 

nutrients by planting nitrogen-fixing legumes during part of 

the year, repeated high yields will inevitably extract greater 

amounts of some nutrients particularly nitrogen, 

phosphorus, and potassium - than can rapidly be returned to 

the soil through the use of organic fertilizers or alternate 

cropping practices. Thus, the swamp farmer is faced with a 
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decision. Either s/he opts for a balanced farming system 

which will be able to sustain medium yields over a long 

period with minimal chemical inputs. Or s/he elect to try for 

the highest possible yields - which in most cases means 

relying on inorganic fertilizers. 

2) Inorganic Fertilizers 

Inorganic fertilizers are chemical compounds (either 

synthesized natural) which are added to the soil to improve 

fertility. The most important characteristics of inorganic 

fertilizers are that they can be extremely economical can 

vastly increase yields land can result in significant profits), 

and they are fast-acting (since the nutrients they contain are 

immediately available to the crop and do not have to be 

processed by microbes in the soil). 

Depending on their chemical composition, 

inorganic fertilizers may contain only one nutrient or 

several: 

Single-element fertilizers contain only one of the 

primary nutrient elements (N,P, or K) 

Incomplete fertilizers contain two of the three 

primary nutrient elements (N and 1, N and K, or P and K) 

Complete fertilizers, contain all three of the primary nutrient 

elements (N,P, and K) 

It is important to remember that inorganic 

fertilizers always co:., + of the nutrient element (s) bonded 

to can inert "carrier'. Consequently the total weight of the 

fertilizer does not correspond exactly to the weight of the 

nutrient it contains: the weight of the nutrient comprises 

only a part of the total fertilizer weight and varies according 

ding to the chemical composition of the fertilizer. For 

example: one 100 lb bag of ammonium sulphate ( 20% N) 

contain 20 lbs nitrogen and 80 lbs of inert material, while 

one 100 lbs bag of urea 45% N) contains 45 lbs nitrogen and 

55 lbs of inert material. In terms of its ability to supply 

nitrogen en, urea is therefore more than twice as "strong;" as 

ammonium sulphate because it contains more than twice as 

much nitrogen of by weight. 

Great care should be taken in handling, 

transporting, and storing chemical fertilizers. Although most 

inorganic fertilizers are fairly inert when kept dry, many 

undergo drastic chemical changes when exposed to rain or 

even moisture in the air. The resulting gases and liquids not 

only carry off valuable nutrierits, but they car cause 

considerable corrosive damage to cement floors and wall, 

metal tools, motorcycles, etc. 

It best to store chemical fertilizers by themselves in 

a dry, well ventilated room. Be sure to keep the bags off the 

floor (use wooden pallets to elevate them) and stack them so 

that air can circulate between the bags. Avoid storing food, 

seed rice, or pesticides nearby. 

Take the time to construct a proper fertilizer-tore. 

Improper storage can Present a safety hazard and decrease 

the power of the fertilizer. 

B. Fertilizer Management 

There is no single recommendation for rice fertilization 

which will fit all situations. Fertilizer application will vary 

considerably, depending on crop requirements, the 

availability of fertilizers, the financial resources of the 

farmer, and most importantly, the ability of the farmer to 

follow application schedules (some of which can be quite 

complicated). 

Climatic condition: for rice cultivation- Rainfal Rice 

cultivation is possible only in areas with good rainfall, as the 

crop requires standing water for growth. A monthly rainfall 

of 100-200 mm is a must and about 125 cm is during 

vegetative season. And there should be no water at ripening 

stage. 

1) Temperature 

Rice being a tropical and sub-tropical plant, requires a fairly 

high temperature, ranging from 20° to 40°C. The optimum 

temperature of 30°C during day time and 20°C during night 

time is considered favorable for its growth and development. 

2) Sunlight 

Sunlight is a must for all plant lives, a source of energy. 

During the ripening period of last 35 to 45 days, the yield is 

most benefited by sunlight. Bright sunshine with low 

temperature during ripening period of the crop helps in the 

development of carbohydrates in the grains. The effect of 

solar radiation is more profound where water, temperature 

and nitrogenous nutrients are not limiting factors. 

3) Soil 

Rice grows on a variety of soils like silts, loams and gravels. 

However, clayey loam is well suited to the raising of this 

crop. 

III. RESULT AND DISCURSION  

According to Upasana Mishra and sunil Pabbi there is, 

however, a growing concern about the adverse effects of 

indiscriminate use of chemical fertilizers on soil 

productivity and environmental quality. Cyanobacteria offer 

an economically attractive and ecologically sound 

alternative to chemical fertilizers for realizing the ultimate 

goal of increased productivity, especially in rice cultivation. 

In a wetland rice ecosystem, nitrogen fixation by free living 

cyanobacteria also significantly supplements soil nitrogen 

.Application of high input technologies has resulted in 

significant increases in agriculture productivity. 

cynobacteria offer an economically attractive and 

ecologically sound alternative to chemical fertilizers for 

realizing the ultimate goal of increased productivity, 

especially in rice cultivation. 

According to my field work at rice cultivation 

farmer using cynobacteria as biofertilizer known as culture. 

Cynobacteria can both photosynthesis and nitrogen fixation 

and these abilities together with great adaptability to various 

soil types. Many cynobacteria are also capable of using 

atmospheric dinitrogen and this is what is most commonly 

termed nitrogen fixation. 

According to S. Kannaiyan , S. J. Aruna et.al. 

A field experiment with paddy rice and foam - 

immobilized A. azollae strains indicated that the 

cyanobacteria excreted significant amounts of ammonia into 

the flood water in the rice fields resulting in increased 

chlorophyll content of the plants and increased the rice grain 

and straw yields. A combination of fertilizer nitrogen and 

inoculation with foam - immobilized cyanobacteria also 

significantly increased the rice grain and straw yield. 

Additionally, both A. azollae and A. variabilis were 

immobilized in sugarcane waste (bagasse), added to rice 

paddy and resulted in increased rice grain yield.  

Acording’ to my study Results of the field trials 

showed that cyanobacterial biofertilizer may reclaim the 

problem soils such as acid soils and saline soils, improve the 
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fertility status and may supplement 25–35% N for rice 

cultivation in these soils. This biofertilizer may be used in 

improving the soil environment. 

According to  H. Saadatnia, H. Riahi cyanobacteria 

(Blue-Green Algae, BGA) were isolated, identified, 

multiplied and used as an inoculum in pot rice experiment. 

The pH, moisture and algal population were measured in 

four seasons. The highest and lowest pH (6.7, 6.2), moisture 

of soil (43%, 34%) and algal population (12, 20 Colony-

Forming Units/50 ml on A and B medium and 4, 5 Colony-

Forming Units/50 ml on A and B medium) were recorded in 

spring and winter, respectively. The only heterocystous 

cyanobacteria were found in soil samples identified as 

Anabaena with four species (A. spiroides, A. variabilis, A. 

torulosa and A. osillarioides). The germination of rice seeds 

treated with cyanobacteria was faster than control. The 

result of pot experiment were: increase of 53% in plant 

height; 66% in roots length; 58% in fresh leaf and stem 

weight; 80% in fresh root weight; 125% in dry leaf and stem 

weight; 150% in dry root weight; 20% in soil moisture; 28% 

in soil porosity and a decrease of 9.8% in soil bulk density 

and 4.8% in soil particle 

According to my study the germination of rice 

seeds treated with cynobacteria as biofertilizer was very 

good and healthy compare to cynobacteria less soil.it is 

increases plant’s height around 55% and root’s length 

65%,60% in fresh leaf and stem weight. Production rate of 

rice is very high in paddy area because of deficiency of n 

compound fulfill by the biofertilizer (cynobacteria, Azolla) . 

Effect of cynobacteria on germination of rice 

seeds 

Sample Control Treatment 

Seedling  height(cm.) 5 8 

Root length(cm.) 0.6 2.5 

Period of time germination(day) 22 12 

Germination(%) 45 92 

Table:1 

Sample Control Treatment 
Ratio 

control/treatment% 

Plant 

height(cm.) 
14 22 63.63 

Root 

length(cm.) 
4 6 66.6 

Weight of 

fresh leaf and 

stem(gm.) 

0.18 0.28 64.28 

Weight of 

fresh 

root(gm.) 

0.25 0.48 52.08 

Weight of dry 

leaf and 

stem(gm.) 

0.05 o.1 50 

Table 2: Effect of biofertilizer on plant and soil. Analysis 

was performed with independent sample test 

IV. CONCLUSION 

Bio-fertilizer is technically living, it 

can symbiotically associate with plant roots. Involved 

microorganisms could readily and safely convert complex 

organic material into simple compounds, so that they are 

easily taken up by the plants. Microorganism function is in 

long duration, causing improvement of the soil fertility. It 

increases crop yield by 20-30%, replaces 

chemical nitrogen and phosphorus by 25%, and stimulates 

plant growth. It can also provide protection against drought 

and some soil-borne diseases.Bio-fertilizers are cost-

effective relative to chemical fertilizers. They have lower 

manufacturing costs, especially regarding nitrogen and 

phosphorus use. 
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