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Abstract 

Bio fertilizers are the natural substances that provide essential nutrients to plants for their basic growth and improve 
development of them. In some recent years, the usage of organic fertilizers inclined because of their properties like biological nitrogen 
fixation in plants. These natural fertilizers are most preferable and used by consumers in comparison to chemical fertilizers as they 
directly lead to distinct health hazards for humans. Hence, these bio fertilizers are those organic inputs which contain some specific 
microorganisms in intensive form directly derived from soil or from own plant roots. Overall, it is the best bio input for farmers with 
most effective, low cost, renewable source from plant and is the best ultimate goal for them to increase productivity of Cole crops.   
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Introduction 

Bio fertilizers are the products with living cells containing distinct microorganisms in it which applied to the seeds, soil, 
interior of the plant and further help to promote the growth of the plant by converting nutritionally important elements such as 
nitrogen and phosphorus from unavailable to available form with help of process called as nitrogen fixation. With the use of biological 
process certain microorganisms use to mobilized nutrient to usable form are known as bio fertilizer .The usage of bio  fertilizer is 
beneficial for environment .They are neither expensive nor harmful to the biodiversity (Pathak et al., 2016).Growth of crops are 
adversely affected by numerous number of pests like bacteria, weeds, insects result in poor production, poor quality and growth of 
crops .Hence the usage of bio fertilizers has an important role in the uptake of the mineral nutrient of the plant and improves the 
development and growth of the plant. Bio fertilizers has shown great potential as supplementary, renewable and environmental 
friendly source of plant nutrients and are an important component of integrated nutrient managed (INM) and integrated plant nutrition 
system (IPNS). Naturally grown bio fertilizers not only give a better yield, but also harmless to humans and lead to better sustainable 
economic development for the farmers and their country. Among Cole crops, cabbage is most popular in the world and has highest 
area and production. Cabbage is also reported to have significant anti-cancer activity. The usage of chemical fertilizers disrupts the 
harmony existing among soil, plant and microbial population. As a result, thrust has been moved towards sustainable farming 
practices for the conservation of natural resources, due to which natural and organic bio fertilizers are used for production of 
integrated crops and for eco-friendly plants production. Hence the use of organic manures in the soil has been associated with 
desirable soil properties including soil fertility, water holding capacity low bulk density and is more beneficial for soil 
microorganisms. Hence organic bio inputs being promoted since last dictate to harvest the naturally available, biological system of 
nutrient mobilization. There is decline in fossil fuels (energy crisis) and this lead to increase the cost of organic fertilizers. This is 
becoming unaffordable by small marginal farmers, depleting soil fertility due to widening gap between nutrient removal and supplies, 
growing concern about environmental hazards, increasing threat to sustainable agriculture. Besides above facts, the long-term use of 
bio fertilizer is economical, eco-friendly, more efficient, productive and assessable to marginal and small farmers over chemical 
fertilizers. Bio-fertilizers are one of the best modern tools for agriculture. It is a gift of our modern agricultural science. Bio fertilizers 
are applied in the agricultural field as a replacement to our conventional fertilizers. Those are not as effective as chemical fertilizers. 
So, farmers often try to use chemical fertilizers in the field for crop development. Whereas the chemical fertilizer plays totally a 
different role. It causes pollution and also stop root to obtain required nutrients for the soil (Wang et al., 2009). Due to which 
obviously, the chemical fertilizers are not environment friendly. Hence, Modern Era move more towards organic fertilizers as 
comparison to inorganic chemical fertilizers, Bio fertilizers are a great alternative which are based on organic fertilizers (Bhardwaj et 
al., 2014). However, a lot of benefits towards environment are seen with the usage of organic bio fertilizers such as they are eco-
friendly as well as provide more nutrients to the development for the crops. Bio inputs have some essential components in it which 
help in integrated nutrient management of the plant. The usage of distinct organic fertilizers for the development of the plant can also 
play major role in dealing with these challenges in a sustainable man. Basically, bio fertilizers are made of left-over fruits, plants, 
fresh manure, vermin compounds (Goncalves et al., 2009). The basic three solid components of the soil constitute of minerals, organic 
components, microorganisms which help in the basic formation of organic fertilizers and enhance the growth of crops naturally. Bio 
fertilizers include various micro and macronutrients, which play a crucial role in crop nutrition example of some primary 
macronutrients include N, P and K. In the last decade beneficial microbes have been introduced in in organic fertilizers in order to 
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increase the amount of PGRs, both microorganisms and macro-organisms can colonize the soil, interior of the plant Different artificial 
multiplied culture of microorganisms are used such as: 
Nitrogen fixing bacteria 

Soil micro biological activities re improved by biological nitrogen fixing bacteria and the plants show improvement in their 
growth and yield (Zaineedin  et al., 2019).These nitrogen fixing bacteria also remove many plant pathogens (Verma et al., 2000).One 
way of converting elemental nitrogen into plant usable form is by biological nitrogen fixation (Ghowal et al., 2007) .A vital role is 
played by pre living as well as symbiotic nitrogen in improving the structure of soil(Al-Sherif et al.,1998). 
 
Rhizobium 
 Rhizobium is included in the family of Rhizobiaceae, which is symbiotic in nature that is fixed nitrogen in association with 
legumes of the soil. Rhizobium is useful for growth of pulses like red-gram, pea, lentil, black gram. Rhizobium has also the ability to 
fix nitrogen which is available in atmosphere that is has direct association with legumes and non-legumes plants like Parasponia. Each 
legume required specific species of Rhizobium to form effective nodules. Rhizobium is the soil habitat bacterium. Morphology and 
physiology of rhizobium vary from free living condition to bacteriodes of nodules. Among nitrogen fixers the most efficient bio 
fertilizers is Rhizobium. Rhizobium is the most commonly used bio fertilizer which colonizes the roots of specific legumes and forms 
roots nodules, which are tumour like growth. These nodules produce large amount of ammonia hence, called factories of ammonia 
production (Dahama et al., 1996). The plant height, pod yield and yielding component in French beans have been significantly 
increase with the inoculation of rhizobium (Ahmed et al.,2016). There was a significant influence of rhizobium on legume vegetable 
crop which increased the yield from 4-13% (Mishra et al.,1996). 
 
Cyanobacteria 

Cyanobacteria also known as blue green algae are free living as well as symbiotic in nature. It is mostly used to harness in 
rice cultivation in India. These belong to eight different families, phototropic in nature and produce gibberellic acid, which fixes 
around 20-30 kg of nitrogen in submerged rice fields as they are abundant in paddy, so also referred as paddy organisms. N is the key 
input required in large quantities for low land rice production. The most important factor in using cyanobacteria as bio fertilizers for 
rice crop is its decomposition in the soil and efficient availability of its nitrogen to rice plants. Beside the quality of nitrogen fixer’s 
cyanobacteria is also used as bio manures and contribute significant amount of micronutrients to the soil. 
 
Azotobacter 

Azotobacter belongs to the family of Azotobacteriaceae, aerobic and free living with heterotrophic in nature. It is mostly 
present in neutral or alkaline soils while A. chroococcum is the most commonly occurring species in arable soils. The number of 
Azotobactor exceeds of 104-105 grams of soil due to lack of organic matter and presence of antagonistic microorganisms in soil.  
Azotobactor helps the growth of plant by producing Anti-fungal antibiotics which inhibit the growth of several pathogenic fungi in the 
root region thereby preventing seedling mortality to certain extend. The occurrence of this organism has mostly found in rhizosphere 
crop plants such as rice, maize, sugarcane, bajra, vegetables and plantation crops. The group of heterotrophic, known symbiotic, gram 
negative, free living nitrogen fixing bacteria is represent by Azotobacter which has the capability to fix an average 20 kg n per hectare 
per year(Mahato et al., 2009). Thiamine, riboflavin, Indore acetic acid and gibber line are also product of Azotobacter. An important 
role is played by the addition of bio fertilizer in improvement of soil fertility yield attributed character which ultimately lead to 
increase in the final yield of vegetable (Mrkovacki et al., 2001). When Azotobacter along with organic nutrients is added to soil, it 
narrowed the C:N ratio of the organic fertilizers(Mrkovacki et al., 2016). Infusion rose the root yield by 20%and when repeated the 
increase was 23%(Puente et al., 2009). The rise in yield of crystal sugar was 21%, while when the inoculation was repeated it caused 
an increase of 22-23%. 
 
Azosipirillum 

Azosipirillum is included in the family of Spirilanceae, heterotrophic and associative in nature it fixes nitrogen of around 20-
40 kg/ha, but also possess quality of producing growth regulating substances. Allot species come under this category but the most 
common and worldly distributed genus is A.lipoferum, A.brasilense. Azosipirillum form associative symbiosis with many plants 
particularly with those having C4-dicarboxylic pathway of photosynthesis because they grow and fixed nitrogen on salts of organic 
acids such as malic, aspartic acid and mainly recommended for growth of maize, sugarcane, sorghum, etc. This bacterial colonies the 
roots not only remain on the root surface but also sizeable proportions of them and penetrates into the root tissues within the plants 
and they do not produce and visible modules or outgrowth on root tissues. It is also one of the new technologies for optimizing plant 
implantation these help in fixing atmospheric nitrogen and the host plant a supplied with growth hormone and nutrient. They are 
called associative endosymbiosis on root of grasses and similar type of plant. Non leguminous plants such as horticultural crop need 
their nitrogen requirement partially from associative endosymbiosis as well by increasing the yield. (Toro et al., 1997) 
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Phosphorus fixing bacteria 
In this process of soil and seed immunization is done with the help of Phosphorus solubilising bacteria to upgrade the 

solubilisation of determined soil phosphorus and of applied phosphate which lead to higher production (Thakur et al., 2018). Due to 
the eloquent effect of PSB on P solubilisation helps in the maximum P ability and uptake by plants (Han et al., 2006). Microorganisms 
magnify the P availability of plants transferred to organic P in soil and solubilizing precipitated phosphate. Subsequently is released 
from their cells and PSB become source of P to plants same result was found in tomato(El-Tantawy et al., 2009 ), cauliflower, 
turmeric, pea, French bean was affected due to inadequate possibility of nutrients in land .It need a huge amount of phosphorus for fast 
growth and yield .To increase the quantity to consume such nutrients effectively including in soil PSB and VAM vaccine have been 
considered to be effective .these researches in last 10 decades found that PSB treatment should improve through increase uptake of 
phosphorus and plant growth, especially ,soil have low fertility (Chaykovskaya et al., 2001).Moving toward tomato growth ,yield and 
quality  parameters like TSS ,ascorbic acid  and Lycopene contents were boosted in plant growth with phosphobacteria and 
Azospirillum (Ramana  et al., 2010) .the chilli cultivators and Brinjal inoculated with phosphobacteria found to boast crop production 
and yield. Tomato plants were having various morphological growth characters that were analysed at different time breaks with 
culture isolate bacillus PSB24 caused due to higher in yield parameters over control and showed better growth in shoot along with the 
lower part of plant that roots with dry and fresh quantity in tomato plant (Sukhada 1999). Boosted in yield different crops were 
demonstrated due to vaccination of pest-based cultures of phosphobacteria and saving up to half of given level of P2O5 was observed 
in numerous experiments (Sarsan et al., 2016). root immunization with PSB 1:10 solution in presence of 100% P significantly 
increased plant height, leaf area, number and yield of fruit per plant, its weight and yield per hectare. The highest net return and cast 
benefit ratio were also recorded (Biswas et al., 2012).  
 
Potassium solubilizing bacteria (ksb) 

A wide variety of saprophytic bacteria,fungi, stains and actinomycetes are used for solubilizing potassium(Ahmad et al., 
2016). Evidence reveal that soil bacteria transform potassium present in soil into effectively soluble forms for plants (Meena et al., 
2014). Previous researched included that inoculation with KSB is beneficial for growth of eggplant, pepper and cucumber. Also 
signifies enhancement of seeding vigour,yield, plantgrowth, K uptake under greenhouse, germination percentage and field conditions. 
Various studies indicate that use of KSB as bio-fertilizer can reduce the use of agrofertilizer, support, eco-friendly crop production and 
improve the crops (Archana et al., 2013). 
 
VAM (Vesicular Arbuscular Mycorhiza) 

The word mycorrhizae have been taken from Greek language which means fungus root and the term was coined by Frank in 
1885.The mycorrhiza is a mutualistic symbiotic link between fungal mycelia and plant root.It is an end trophic means (live inside) 
mycorrhizae formed by acetated phycomycetous. It basically helps in nutrient transfer that is of phosphorus, ZINC and sulphur. Itis 
broadly divided into two major forms included ectomycorrhizae and endomycorrhizae. The major method to control link between 
cultures of specific species of plants is with spores of VAM. It has host specificity due to few plants grown efficiently in mining area 
with efficient colonization of VAM. Many nutrients like zinc, boron, molybdenum. From adjustment the soil and phosphate are 
mobilised by mycorrhizal fungi to the root system through hyphae network. The Increase growth of plant, enhance uptake of 
phosphorus due to inoculation of soil with VAM fungi in horticultural crops such as tomato, chilli, potato, lettuce, onion, asparagus 
(Bagyaraj et al., 1982). 
 

Table: Role of biofertilizers in various cole crops. 
S.no. Cole crop Description Organic source Reference 
1. Cabbage  Application of PSB along with the 

NPK, significantly influence the plant 
height, plant spread, no. of leaf, leaf 
area, head weight and yield. 

Applied Yadav et al. (2012) 

2. Knol-khol PSB lead to maximum plant height, 
number of leaves per plant, knob 
diameter, biological yield per plant,  
average weight of knob, volume of 
knob, yield of knob per hectare, NPK 
content in Knob, protein Content, 
ascorbic acid and chlorophyll content 
over rest of Bio fertilizers.  

Applied Choudhary et al. 
(2017)31 
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3. Cabbage Result indicated that superiority of 
biofertilizer over rest of the treatments 
in respect to average volume of head, 
head yield per plot, total head yield, 
Ascorbic acid, protein content and 
nitrogen content. 

Applied Devi et al.(2017) 

4. Broccoli  Result recorded maximum values for 
plant height, number of leaves per plant, 
leaf length, leaf width, terminal head 
weight, Vitamin C, T.S.S. etc. with 
biofertilizer usage 

Applied Tiwari et al(2021) 

5. Cauliflowe
r 

Maximum stem height, stem diameter, 
highest curd height, curd diameter, fresh 
curd weight and curd yield were 
recorded with biofertilizer use. 

Applied Bashyal et al. 
(2011) 

6. Broccoli Bio fertilizers in combination 
significantly enhanced the growth 
parameters, yield attributes and yield. 

Applied Chand et al. (2017) 

 
Conclusion 

 Crops constitute the major attracting concern among educated masses all over the world due to which bio fertilizers are the 
safer and natural organic option for humans as comparative to the chemical fertilizers, which further promote the health and safety of 
the human beings due to which there is an urgency to divert concern of masses more towards organic farming instead of synthetic and 
inorganic farming. Hence bio fertilizers being the essential components of organic farming and play vital role in maintaining long term 
soil fertility and sustainability by fixing atmospheric di-nitrogen, mobilizing fixed macro and micro nutrients in the soil into forms 
available to plants. In this context, bio fertilizers would be viable option for small marginal farmers and hence increase the 
productivity per unit area.  
 
Future prospects 

Bio fertilizers are attracting global attention as most of the masses are knowledgeable about their safer health and this divert 
preferences from inorganic fertilizers to use of more organic and bio inputs and posing less risk to human beings and the environment. 
Which are more eco-friendly, natural and low budget scheme for most of the marginal small farmers and it also provide best health for 
humans and increase the quality of their life. Hence, most of the farmers prefer to use natural bio inputs as comparative to the 
inorganic or synthetic bio fertilizers. The usage of natural bio fertilizers is at the greater preference as they play important role in 
improving nutrient supplies and their crop availability in the years to come. The usage of these inputs are vital for maintaining long 
term soil fertility and sustainability for fixing nitrogen hence it is better to adopt these natural bio fertilizers in future. 
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