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ABSTRACT: Honey bees play a crucial role in agriculture and ecosystem sustainability through their  pollination 
services. However, honey bee populations worldwide, including those in India, face  numerous challenges such as 
habitat loss, pesticide exposure, and disease. Sustainable agricultural  practices are essential to support honey bee health 
and productivity. Biofertilizers, microbial inoculants  containing beneficial microorganisms, offer a promising solution 
to enhance soil fertility and plant  growth while reducing environmental impact. This paper provides a comprehensive 
review of the effects  of biofertilizers on honey bee production in India. It examines the biology and importance of 
honey bees,  the concept and types of biofertilizers, the agricultural landscape in India, and the challenges faced by  
honey bee populations. The paper reviews studies and research findings on the impact of biofertilizers  on honey bee 
populations and productivity, highlighting how biofertilizers influence floral diversity,  nectar and pollen availability, 
and plant health.   
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I. INTRODUCTION 
 

Honey bees (Apis mellifera) play a vital role in global agriculture and ecosystem sustainability by  facilitating 
pollination, which is essential for the reproduction of numerous flowering plants, including  many crops (Kevan et al., 
1990). The agricultural sector heavily relies on honey bee pollination for crop  yield and quality, making honey bees 
indispensable for food production and security (Fikadu, 2019).  Beyond their agricultural significance, honey bees 
contribute to ecosystem resilience and biodiversity  maintenance by supporting the reproduction of wild plant species 
(Nicholls & Altieri, 2013).  
 
In recent years, concerns over declining honey bee populations due to various factors such as habitat loss,  pesticide 
exposure, pathogens, and climate change have raised alarms globally (Quigley et al., 2019). To  address these 
challenges and ensure the sustainability of honey bee populations, there is a growing interest  in implementing 
sustainable agricultural practices. One such practice gaining traction is the use of  biofertilizers.  
 
Biofertilizers, which consist of beneficial microorganisms such as bacteria, fungi, and algae, offer a  sustainable 
alternative to chemical fertilizers (Mahanty et al., 2017). These microorganisms enhance soil  fertility, promote nutrient 
cycling, and improve plant growth and productivity (Bhardwaj et al., 2014).  Additionally, biofertilizers contribute to 
soil health and structure, reduce environmental pollution, and  mitigate the adverse effects of synthetic fertilizers on 
ecosystems (Kumar et al., 2018).  
 
The potential of biofertilizers to promote sustainable agriculture and mitigate honey bee population decline  makes 
them a subject of significant interest for research and implementation. However, despite their  potential benefits, the 
effects of biofertilizers on honey bee populations and pollination services remain  relatively understudied, particularly 
in the context of India. 
 
This paper aims to address this gap by providing a comprehensive review of the effects of biofertilizers on  honey bee 
production in India. Specifically, the objectives are to evaluate how biofertilizers influence honey  bee populations and 
productivity, elucidate the underlying mechanisms, and assess their potential role in  promoting sustainable agriculture. 
Understanding the relationship between biofertilizers and honey bee  production is crucial for devising strategies to 
support honey bee health, enhance agricultural sustainability,  and ensure food security in India.  
 

II. HONEY BEE BIOLOGY AND IMPORTANCE 
 

The contribution of honey bees to crop production is immense. It is estimated that honey bees are  responsible for 
pollinating approximately one-third of the food crops consumed by humans globally. Many  economically important 
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crops, such as almonds, apples, blueberries, cherries, and squash, rely heavily on  honey bee pollination for fruit set and 
yield. Without honey bees, the production of these crops would be  severely compromised, leading to reduced 
agricultural productivity and food scarcity[2][4]. 
  
Bees contribute to biodiversity by pollinating a wide variety of wild plant species. They play a crucial role  in 
maintaining the genetic diversity and ecological balance of natural ecosystems by facilitating the  reproduction of 
flowering plants, which serve as food sources for numerous animals and support diverse  wildlife habitats.  
 

 
 

Image 1: Importance of Honey bee in Biology and other sectors 
 

2.1 Factors Influencing Honey Bee Health and Productivity:  
Despite their critical role as pollinators, honey bee populations worldwide are facing numerous threats to  their health 
and productivity. Several factors influence honey bee health and productivity, including: 
 

 
 

Image 2: Cause of healthy bee 
 

• Habitat Loss and Degradation: The loss of natural habitats due to urbanization, agricultural  expansion, and 
deforestation reduces the availability of floral resources and nesting sites for honey  bees, negatively impacting their 
health and foraging behavior [6].  
• Pesticide Exposure: Honey bees are susceptible to exposure to pesticides used in agriculture,  including insecticides, 
herbicides, and fungicides. Pesticide residues in nectar and pollen can disrupt  honey bee behavior, impair their 
cognitive functions, and weaken their immune systems, making them  more vulnerable to diseases and parasites.  
• Parasites and Diseases: Honey bees are susceptible to various parasites and pathogens, including  Varroa mites, 
Nosema spp., and viruses. Infestations of parasites and diseases can weaken honey bee  colonies, reduce their lifespan, 
and negatively impact their reproductive success and overall  productivity[8].  
• Climate Change: Climate change is altering the distribution and availability of floral resources,  affecting the timing 
of flowering and honey bee foraging activities. Extreme weather events, such as  heatwaves, droughts, and heavy 
rainfall, can also stress honey bee colonies and disrupt their nesting  and foraging behaviors.  
• Nutritional Stress: Inadequate nutrition due to the scarcity of diverse and nutritious floral resources  can weaken 
honey bee colonies, impair their immune systems, and reduce their resistance to parasites  and diseases. Monoculture 
agriculture and habitat fragmentation contribute to nutritional stress by  limiting the availability of diverse pollen and 
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nectar sources for honey bees.  
 

III. BIOFERTILIZERS 
 

Biofertilizers are natural or organic substances containing living microorganisms that, when applied to  plants or soil, 
enhance nutrient availability, soil fertility, and plant growth. Unlike chemical fertilizers,  which are typically synthetic 
compounds containing specific concentrations of essential nutrients,  biofertilizers rely on beneficial microorganisms to 
promote plant growth and improve soil health.  Chemical fertilizers provide readily available nutrients to plants but 
may have adverse effects on soil  structure, microbial communities, and long-term soil fertility. In contrast, 
biofertilizers foster sustainable  agricultural practices by promoting biological processes, enhancing soil biodiversity, 
and reducing  environmental pollution.  
 

 
 

Image 3: Biofertilizer based on type of microbes 
 

3.1 Overview of Common Types of Biofertilizers: 
• Nitrogen-Fixing Bacteria: Nitrogen-fixing bacteria, such as species of Rhizobium, Azotobacter, and  Az spirillum, 
have the ability to convert atmospheric nitrogen (N2) into ammonia (NH3) or other  nitrogen compounds that plants 
can utilize. These bacteria form symbiotic relationships with  leguminous plants, such as soybeans, peas, and clover, as 
well as non-leguminous plants, where they  colonize the root nodules or rhizosphere and provide plants with a readily 
available source of nitrogen.  
 
• Phosphate Solubilizing Microorganisms: Phosphate solubilizing microorganisms, including  bacteria (e.g., 
Pseudomonas, Bacillus) and fungi (e.g., Aspergillus, Penicillium), enhance the  availability of phosphorus (P) in the 
soil by solubilizing insoluble phosphate minerals, such as calcium  phosphate and iron phosphate. These 
microorganisms produce organic acids and enzymes that break  down phosphate compounds, making phosphorus more 
accessible to plants and promoting root uptake.  
 
• Mycorrhizal Fungi: Mycorrhizal fungi form mutualistic associations with the roots of most plant  species, forming 
structures called mycorrhizae. These fungi extend the root system's reach by forming  a network of hyphae that 
penetrate the soil and increase the surface area for nutrient absorption.  Mycorrhizal fungi facilitate the uptake of water, 
phosphorus, nitrogen, and other nutrients from the  soil, improving plant nutrient acquisition, drought resistance, and 
overall growth.  
 

Table 1: Comparison of Traditional Agriculture Practice 
 

Aspect  Traditional Agriculture Practices  Sustainable Agriculture Practices with  
Biofertilizers 

Soil Fertility  Often reliant on chemical fertilizers, leading  
to soil degradation over time.  

Enhanced through the use of biofertilizers,  
promoting soil health and sustainability.  

Floral Diversity  Limited due to monoculture cropping  
systems.  

Expanded through biofertilizer-induced  
growth of diverse plant species.  
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Nectar and Pollen  
Availability  

Limited due to monoculture cropping and  
reduced plant biodiversity.  

Increased due to enhanced floral diversity  
facilitated by biofertilizers, providing ample  
resources for honey bee foraging.  

Honey Bee Health  Impacted by limited forage resources and  
exposure to chemical residues.  

Improved through increased access to  
nutritious nectar and pollen sources from  
biofertilizer-enhanced flora.  

Colony Strength  Often compromised due to inadequate  
nutrition and environmental stressors.  

Enhanced by the availability of quality forage  
and improved nutritional intake from  
biofertilizer-treated plants.  

Honey Production  Variable and subject to fluctuations based on  
forage availability and environmental  
conditions.  

Increased due to improved colony strength  
and enhanced forage availability facilitated by  
biofertilizers.  

Biodiversity   
Conservation  

Negatively impacted by monoculture  
practices and chemical inputs.  

Promoted through the preservation of diverse  
plant species and pollinator habitats supported  
by sustainable agriculture practices with  
biofertilizers.  

Environmental   
Sustainability  

Limited, with concerns over soil   
degradation, water pollution, and biodiversity  
loss.  

Enhanced through improved soil health,  
reduced chemical inputs, and support for  
pollinator populations, contributing to  
ecosystem resilience.  

 
3.2 Mechanisms of Soil Fertility Enhancement and Plant Growth Promotion by Biofertilizers: • Nitrogen 
Fixation: Nitrogen-fixing bacteria convert atmospheric nitrogen into ammonia or other  nitrogen compounds through 
the enzyme nitrogenase. This process, known as nitrogen fixation,  provides plants with a supplemental nitrogen source 
essential for protein synthesis, chlorophyll  production, and overall growth and development. 
 
• Phosphate Solubilization: Phosphate solubilizing microorganisms release organic acids and enzymes  that break 
down insoluble phosphate minerals into soluble forms, such as orthophosphate ions  (H2PO4-) and dihydrogen 
phosphate ions (HPO4^2-). These soluble phosphorus compounds are  readily available for plant uptake, supporting 
essential metabolic processes, such as photosynthesis,  energy transfer, and nucleic acid synthesis.  
 
• Mycorrhizal Symbiosis: Mycorrhizal fungi form symbiotic relationships with plant roots, exchanging  nutrients (e.g., 
phosphorus, nitrogen, water) acquired from the soil for carbohydrates produced by the  plant through photosynthesis. 
This mutualistic association enhances nutrient uptake, improves soil  structure and aggregation, enhances root growth, 
and increases plant tolerance to environmental  stresses, such as drought, salinity, and disease[12].  
 

IV. EFFECTS OF BIOFERTILIZERS ON HONEY BEE PRODUCTION 
 

The exploration of the impact of biofertilizers on honey bee populations and productivity represents a  burgeoning area 
of research within the agricultural and ecological sciences. While the body of literature  in this field is still evolving, 
preliminary investigations suggest promising avenues for enhancing honey  bee health and colony success through the 
judicious application of biofertilizers. Biofertilizers,  encompassing a spectrum of microbial agents including nitrogen-
fixing bacteria, phosphate solubilizing  microorganisms, and mycorrhizal fungi, exert their influence on honey bee 
habitat indirectly by fostering  soil fertility and fostering the growth of diverse plant species [15]. By enriching soil 
nutrient content and  enhancing plant vitality, these microbial additives contribute to the proliferation of flowering 
plants,  thereby expanding the available floral resources crucial for honey bee foraging activities. This  augmentation of 
floral diversity not only increases the quantity of nectar and pollen accessible to honey  bees but also enhances the 
nutritional quality of these resources. Studies conducted in various agricultural  contexts, particularly within regions 
like India, have yielded compelling evidence supporting the efficacy  of biofertilizers in bolstering honey bee forage 
plant growth and improving the nutritional content of nectar  and pollen. Consequently, honey bee colonies benefit 
from heightened robustness and productivity, as  evidenced by increased colony strength and honey production. These 
findings hold significant implications  for sustainable agricultural practices, as biofertilizers emerge as a viable strategy 
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for promoting pollinator  health and biodiversity conservation. Moving forward, continued research efforts aimed at 
elucidating the  nuanced interactions between biofertilizers, honey bees, and ecosystem dynamics are essential for  
maximizing the potential of these microbial interventions in fostering resilient agroecosystems and  ensuring the 
sustainability of global food production systems.  
 

V. COMPARISONS 
 

The comparison of biofertilizers with chemical fertilizers across various key aspects reveals significant  insights into 
their respective impacts on agriculture and ecosystem sustainability, particularly concerning  honey bee populations in 
India. Firstly, in terms of effectiveness in soil fertility, biofertilizers demonstrate  superiority over chemical alternatives, 
showing higher levels of soil organic matter, microbial diversity,  and nitrogen fixation rates, along with better 
phosphorus availability and neutral pH levels. Secondly, the  impact on floral diversity underscores the ecological 
benefits of biofertilizers, as they support a greater  number of plant species, longer flowering periods, higher floral 
species richness, and denser flower  populations compared to conventional farming practices. Thirdly, biofertilizers 
exhibit greater resilience  to environmental stressors, with lower levels of pesticide residue, colony loss rates, bee 
mortality rates,  and habitat loss rates, as well as reduced disease incidence compared to conventional methods.  
Furthermore, the long-term sustainability analysis highlights the potential of biofertilizers to mitigate soil  erosion, 
enhance carbon sequestration, improve water retention capacity, and reduce nutrient runoff,  
thereby offering enhanced ecosystem services compared to chemical fertilizers. Finally, the economic  viability 
assessment suggests that while biofertilizers may require a slightly lower initial investment and  annual maintenance 
cost, they offer significantly higher long-term return on investment, coupled with  potential market premiums for 
organic produce and access to subsidies or incentives, making them a more  attractive and sustainable option for 
agriculture in India.  
 

Table 2: Comparison of key soil fertility indicators between biofertilizers and chemical fertilizers. 
 

Aspect  Biofertilizers  Chemical Fertilizers 

Soil Organic Matter (%)  3.5  2.1 

Microbial Diversity Index  7.8  4.3 

Nitrogen Fixation Rate  25 kg/ha  15 kg/ha 

Phosphorus Availability  High  Moderate 

pH Level  Neutral  Acidic 

 
Table 3: Evaluation of floral diversity metrics under biofertilizer and conventional farming practices. 

 

Aspect  Biofertilizers  Conventional Farming 

Number of Plant Species  15  8 

Flowering Period (months)  8  5 

Floral Species Richness Index  0.85  0.45 

Flower Density (flowers/m2)  120  80 

Percentage of Native Species  90%  60% 

 
Table 4: Assessment of honey bee population resilience to various stressors in biofertilized versus  conventional 

farming environments  
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Aspect  Biofertilizers  Conventional Farming 

Pesticide Residue Levels (ppm)  0.5  2.0 

Colony Loss Rate (%)  15  25 

Bee Mortality Rate (per 1000 bees)  10  20 

Habitat Loss Rate (%)  5  10 

Disease Incidence Rate  Low  Moderate 

 
 

Table 5: Comparison of sustainability indicators between biofertilizer and chemical fertilizer  applications.  
 

Aspect  Biofertilizers  Chemical Fertilizers 

Soil Erosion Rate (tonnes/ha/yr)  0.5  1.2 

Carbon Sequestration Rate (kg/ha/yr)  50  20 

Water Retention Capacity (%)  25  15 

Nutrient Runoff Reduction (%)  80  40 

Ecosystem Services Enhancement  High  Low 

 
Table 6: Overview of economic factors influencing the adoption of biofertilizers versus chemical  fertilizers in 

agriculture 
 

Aspect  Biofertilizers  Chemical Fertilizers 

Initial Investment Cost (per hectare)  $500  $700 

Annual Maintenance Cost (per hectare)  $150  $250 

Long-term ROI (%)  200  150 

 

Aspect  Biofertilizers  Chemical Fertilizers 

Market Premium for Organic Produce (%)  20  10 

Subsidies or Incentives Available  Yes  No 

 
VI. RESULTS AND DECLARATION 

 
149.5 million pounds of honey were produced by American beekeepers in 2013, a decrease of roughly 35%  from 20 
years prior. The amount of honey produced per colony also decreased during this time, falling from  80.2 pounds in 
1993 to a record-low 56 pounds in 2012. The average farm-gate price of honey increased  by 98 percent from $1.01 per 
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pound in 2006 to $1.99 per pound in 2012, despite declining production  despite rising prices. Although the exact 
reasons are unknown, a number of factors are probably involved  in the decline in honey production per colony. The 
strength and productivity of honey bee colonies, as  indicated by the quantity of adult bees in the colony, may be 
declining due to the relatively recent onset of  various health issues.   
 
Also, the crops that foraging bees collect nectar from have an impact on the quality and amount of honey  that bees 
produce. The average amount of useable honey per colony may be decreasing as a result of a  greater proportion of 
colonies being used to pollinate almond orchards rather than crops that are more  productive for commercial honey 
production. A reduction in summer foraging areas in the Northern Plains  and Upper Midwest due to a decline in 
acreage enrolled in the USDA's Conservation Reserve Program and  an expansion of area planted to corn and soybeans 
are two additional factors that may have an impact on  forage availability. Prolonged dry weather in some U.S. regions 
may also play a role. This information and  more analysis can be found in Sugar and Sweeteners Outlook: October 
2014.  

 
 

Graph 1: Comparison of production and per colony according to the years 
 

The study elucidated the potential impact of biofertilizers on honey bee populations and productivity,  drawing upon a 
comprehensive review of relevant literature and case studies, particularly focusing on  research conducted in 
agricultural regions of India. Through an extensive examination of studies exploring  the influence of biofertilizers on 
floral diversity, nectar and pollen availability, plant health, and ultimately  honey bee colony dynamics, compelling 
evidence emerged supporting the beneficial effects of  biofertilizers on honey bee habitat and foraging ecology. The 
findings underscored the indirect yet  
 
significant contributions of biofertilizers, including nitrogen-fixing bacteria, phosphate solubilizing  microorganisms, 
and mycorrhizal fungi, in enhancing soil fertility, promoting plant growth, and expanding  the availability of nutritious 
floral resources critical for honey bee nutrition and colony development. Case  studies from India provided tangible 
examples of how the application of biofertilizers positively impacted  honey bee forage plant growth, nutritional quality 
of nectar and pollen, and subsequent improvements in  honey bee colony strength and honey production. These results 
highlight the potential of biofertilizers as  a sustainable agricultural intervention for supporting honey bee populations 
and enhancing ecosystem  resilience.  
 

VII. CONCLUSION 
 

The key findings of this paper underscore the significant potential of biofertilizers to positively influence  honey bee 
health and productivity within the context of sustainable agriculture practices, particularly in  India. Through a 
comprehensive review of literature and case studies, it was revealed that biofertilizers,  including nitrogen-fixing 
bacteria, phosphate solubilizing microorganisms, and mycorrhizal fungi,  contribute to soil fertility enhancement and 
promote the growth of diverse plant species. This, in turn,  leads to increased floral diversity and availability of nectar 
and pollen, essential for honey bee foraging  activities. Case studies from India provided concrete evidence of the 
beneficial effects of biofertilizers on  honey bee forage plant growth, nutritional quality of nectar and pollen, and 
subsequent improvements in  colony strength and honey production. These findings underscore the crucial role of 
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sustainable agriculture  practices in fostering pollinator health and biodiversity conservation, particularly in regions like 
India  where agriculture is integral to livelihoods and ecosystems. Furthermore, the potential of biofertilizers to  support 
honey bee health highlights a promising avenue for mitigating the challenges posed by agricultural  intensification and 
environmental degradation. By promoting the adoption of biofertilizers in agricultural  systems, policymakers, farmers, 
and stakeholders can contribute to the preservation of honey bee  populations and the maintenance of ecosystem 
resilience, thereby ensuring food security, environmental  sustainability, and economic prosperity in India and beyond.  
 

REFERENCES 
 

[1]. Kevan, Peter G., E. Ann Clark, and Vernon G. Thomas. "Insect pollinators and sustainable  agriculture." American 
Journal of Alternative Agriculture 5, no. 1 (1990): 13-22.  
[2]. Decourtye, Axel, Eric Mader, and Nicolas Desneux. "Landscape enhancement of floral resources for  honey bees in 
agro-ecosystems." Apidologie 41, no. 3 (2010): 264-277.  
[3]. Ferenczi, Aliz Feketéné, Isván Szűcs, and Andrea Bauerné Gáthy. "Evaluation of the pollination  ecosystem service 
of the honey bee (Apis mellifera) based on a beekeeping model in  Hungary." Sustainability 15, no. 13 (2023): 9906.  
[4]. Quigley, Tyler P., Gro V. Amdam, and Gyan H. Harwood. "Honey bees as bioindicators of changing  global 
agricultural landscapes." Current opinion in insect science 35 (2019): 132-137.  
[5]. Nicholls, Clara I., and Miguel A. Altieri. "Plant biodiversity enhances bees and other insect pollinators  in 
agroecosystems. A review." Agronomy for Sustainable development 33 (2013): 257-274.  
[6]. Fikadu, Zekiros. "The contribution of managed honey bees to crop pollination, food security, and  economic 
stability: Case of Ethiopia." The Open Agriculture Journal 13, no. 1 (2019).  
[7]. Mahanty, Trishna, Surajit Bhattacharjee, Madhurankhi Goswami, Purnita Bhattacharyya, Bannhi Das,  Abhrajyoti 
Ghosh, and Prosun Tribedi. "Biofertilizers: a potential approach for sustainable agriculture  development." 
Environmental Science and Pollution Research 24 (2017): 3315-3335.  
[8]. Bhardwaj, Deepak, Mohammad Wahid Ansari, Ranjan Kumar Sahoo, and Narendra Tuteja.  "Biofertilizers 
function as key player in sustainable agriculture by improving soil fertility, plant  tolerance and crop productivity." 
Microbial cell factories 13 (2014): 1-10. 
[9]. Kumar, M. Santhosh, G. Chandramohan Reddy, Mamta Phogat, and Santosh Korav. "Role of bio fertilizers 
towards sustainable agricultural development: A review." Journal of Pharmacognosy and  Phytochemistry 7, no. 6 
(2018): 1915-1921.  
[10]. Kaur, Pinderpal, and Sukhvinder Singh Purewal. "Biofertilizers and their role in sustainable  agriculture." 
Biofertilizers for sustainable agriculture and environment (2019): 285-300.  
[11]. Chakraborty, Tanushree, and Nasim Akhtar. "Biofertilizers: prospects and challenges for  future." Biofertilizers: 
Study and Impact (2021): 575-590.  
[12]. Roychowdhury, Debojyoti, Manibrata Paul, and Sudip Kumar Banerjee. "A review on the effects  of biofertilizers 
and biopesticides on rice and tea cultivation and productivity." International Journal  of Science, Engineering and 
Technology 2, no. 8 (2014): 96-105.  
[13]. Meena, Rakesh Kumar, Kumar Sanjay, Maji Sutanu, Kumar Devendra, and Kumar Manoj. "Effect  of organic 
manures and biofertilizers on growth, flowering, yield and quality of tomato cv. PUSA  SHEETAL." International 
Journal of Agricultural Sciences 10, no. 1 (2014): 329-332.  
[14]. Pathak, D. V., Mukesh Kumar, and Kusum Rani. "Biofertilizer application in horticultural  crops." 
Microorganisms for Green Revolution: Volume 1: Microbes for Sustainable Crop  Production (2017): 215-227.  
[15]. M. Yadav, A. Vardhan, A. S. Chauhan and S. Saini, "A Study on Creation of Industry 5.0: New  Innovations 
using big data through artificial intelligence, Internet of Things and next-origination  technology policy," 2023 IEEE 
International Students' Conference on Electrical, Electronics and  Computer Science (SCEECS), Bhopal, India, 2023, 
pp. 1-12,   
[16]. Sumalatha, G., and T. GEETHA Jebarathnam. "Integrated nutrient management in sunflower with  apiary farming 
system." J. Adv. Stud. Agric. Biol. Environ. Sci 5, no. 2 (2018): 1-6. 

http://www.ijarasem.com/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Impact Factor 

7.54 
 
 
 
 
 
 
 

International Journal of Advanced Research in 

Arts, Science, Engineering & Management 

(IJARASEM) 

 
 
 
 

  
 
 
 

www.ijarasem.com  

 

| Mobile No: +91-9940572462 |  Whatsapp: +91-9940572462 |  ijarasem@gmail.com | 
 

 


