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ABSTRACT:To ensure sustainable agricultural development and the conservation of biodiversity, the 

conservation of soil quality is important. A necessary evil for commercial agriculture is fertilisers and 

pesticides. While they continue to be crucially important instruments for global food protection, their adverse 

consequences cannot be ignored, particularly while the universal emphasis is on sustainable agriculture. Soil 

microflora is a key component of agricultural habitats that not only plays an important role in the 

fundamental processes of soil, but also effectively contributes to soil productivity and crop production 

improvements.Microbial production in the soil has a direct effect on its physical properties which is also 

influential in the pursuit of environmentally sustainable activities at the same time. The bioindicators of soil 

health and activity have since been recognised as microbial communities. Fertilizers and pesticides appear to 

remain in the soil for a long time, so they are likely to influence the micoflora of the soil, thereby disrupting 

soil health. A variety of soil functions and properties are highly affected by the alteration of soil with 

fertilisers and pesticides. Both influences indirectly contribute, along with the overt impact of fertilisers and 

pesticides, to a change in the population dynamics of soil microflora.Current study is being undertaken to 

analyse the effect of long-term fertiliser and pesticide use on soil microflora of cultivated soils in relation to 

soil quality and fertility, soil survival levels, toxicity factors, and pesticide deterioration. 
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INTRODUCTION 

Current agriculture is utterly depending on the chemical compounds in the shape of pesticides 

and fertilizers. There's no denying to the truth that the a good deal required development and 

stability in agricultural productions inside the remaining century has largely been finished 

thru the efficient control of pathogens and pests collectively with the adequate supply of 

needful plant nutrients with the assist of chemical insecticides and fertilizers simplest. 

However, currently we've reached a stage wherein troubles consisting of human and 

environmental fitness, protection of ecological stability and conservation of soil biodiversity 

also want attention at par with the purpose of dealing with the rising food demands 

throughout the globe[1]. 

Soil microflora inclusive of bacteria, fungi, protozoa, algae and virus forms a critical thing of 

agro-ecosystem and is responsible for many crucial and fundamental soil functions along 

with nutrient-biking, soil-fertility, improving plant productivity through better availability of 

confined nutrients and decomposition of natural in addition to inorganic be counted. Physical 

soil residences along with its shape, porosity, aeration and water infiltration are also 

favorably laid low with soil organisms via the formation and stabilization of soil aggregates. 

On the equal time soil microbial community is instrumental in pursuing practices like 

detoxification (bioremediation) of soils infected with pollutants and undesirable components 

due to human activities in addition to biocontrol of phytopathogens[2]. 
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Apart from quite a number unwanted outcomes on surroundings just like the release of 

greenhouses gases due to n-fertilizers, development of algal blooms in water our bodies and 

improvement of resistance among pest, chemical fertilizers and pesticides have also been 

stated to strongly effect the soil biodiversity. Experimental evidences have installed the truth 

that extended use of chemical fertilizers and insecticides impacts the structural and functional 

properties of microbial groups in soil and at the same time creates nutrient-imbalance in 

agricultural soils. Soil biodiversity together with other kinds of agro- biodiversity i.e. Plant 

and animal assets, is the backbone of world meals security. As a consequence, if we desire to 

head ahead with the idea of sustainable agriculture it's miles vital to understand the hyperlink 

among soil biodiversity and soil capabilities in addition to to get admission to the 

consequences of various anthropogenic activities on soil microbial diversity. According with 

this, the evaluation of diverse results of extended pesticides and fertilizers utility on soil 

microflora of agricultural ecosystems is of crucial importance[3]. 

DISCUSSION 

Fertilizers 

Plants require sixteen crucial elements for his or her everyday boom and yield, out of which 

13 are supplied with the aid of soil. Nitrogen, phosphorus and potassium are referred as 

number one nutrients due to the fact they are required with the aid of the flowers in maximum 

quantities. Non-stop crop cultivation ends in depletion of those nutrient reserves inside the 

soil and for that reason they want to be regularly replenished on the way to hold their most 

efficient supply for the vegetation. The maximum not unusual mode followed by using guy 

for supplying the nutrients in cultivated soils has been the usage of chemical fertilizers , 

ordinarily nitrogen (N), phosphorus (P) and potassium (K) fertilizers. Fertilizer has been 

defined by soil technological know-how society of america as “any natural or inorganic cloth 

of natural or artificial foundation, apart from liming materials this is delivered to soil to 

supply one or greater plant nutrients vital to the increase of flowers”. In accordance with the 

growing food productions, chemical fertilizer deliver has been constantly increasing with 

time. Worldwide fertilizer intake of arable and everlasting crop place has multiplied from 

seventy nine.29 tones/one thousand Ha in 2002 to 98.20 tones/1000 Ha in 2010 and the call 

for for total fertilizer nutrients has been estimated to upward push similarly at 1.9 % per 

annum from 2012 to 2016. China and India are the sector’s leading clients of chemical 

fertilizers (N, P, k) whilst highest production of the equal is suggested in China, united states 

of america and India in that order. So, fertilizers may be seen as an indispensable a part of 

modern-day agriculture . The outcomes of chemical fertilizers on soil houses and microflora 

have been mentioned within the following paragraphs[4]. 

Effects of Fertilizers on Soil Properties  

Lengthy-term application of nitrogen-phosphorus-potassium (NPK) based totally fertilizers 

has a reported effect at the biochemical houses of soil which in flip leads to shift in microbial 

populations. Modifications in soil organic carbon (SOC), nitrogen (N) content, pH, moisture 

and consequently the variation in nutrient availability to microbes were observed because of 

long-time period fertilizer use in a diffusion of crops like wheat, corn and others. In contrast 

to chemical inputs natural amendments in soil were verified to favourably affect diverse soil 

properties and functions. As an instance organic inputs have a tendency to beautify SOC and 

N content greater drastically than chemical fertilizers and accordingly result in better 
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microbial populations. Researchers hooked up the variant in soil pH and SOC content due to 

fertilization as the idea of distinction in the catabolic profiles of soil microorganisms of a 

sandy soil that had acquired long-time period mineral fertilizer and livestock manure 

treatments. On the basis of community level physiological profile it turned into determined 

that practical range of soil microorganisms become higher in manure treated soil in 

comparison to mineral fertilized soil[5]. 

 

Effects of Fertilizers on Soil Microflora 

Considering fertilizers are supposed to growth the nutrient content material of the soil if you 

want to enhance the crop productivity they are sure to growth the SOC as a result of more 

suitable root turnover, rhizodeposition and crop residue fall thereby boosting microbial 

pastime. It's been nicely set up that practical range of the soil microbial community is more 

often than not ruled through the resource (N, P and C) availability. As a result, a good sized 

co-relation exists among SOC and microbial populations as well as microbial activities. This 

directly indicates that the class and composition of fertilizer carried out will honestly affect 

the microbial community shape of the cultivated lands. However, whilst compared with 

organic amending materials, inorganic fertilizers lag at the back of in this selection. Though 

total microbial counts tend to be higher in fertilized soils in assessment to untreated soils but 

the impact is extra stated in natural-compost amended soils than those handled with chemical 

fertilizers for lengthy periods. Many studies have reported extensively better increase in 

natural carbon content material, microbial populations and activities in soils handled with 

natural manure in comparison to the ones dealt with with inorganic fertilizers in crops like 

mustard, wheat, tobacco and maize-wheat rotation. Further, it's been observed that bacterial 

community shape of organic manure handled soils are greater intently related to the structure 

of the untreated soil than that of soils treated with inorganic NPK fertilizers for lengthy 

periods of time and at the equal time are greater lightly dispensed. Furthermore, the 

population of gramnegative bacteria which includes many plant-pleasant organizations like 

Pseudomonas receives adversely laid low with long time software of chemical fertilizers 

whilst organic amendments effects in set-up of bacterial populations greater intently 

comparable to that of untreated soils in vegetation like rice and wheat[6]. 

Pesticides 

Pesticides are bioactive, toxic substances and that they at once or in a roundabout way affect 

soil productiveness and agro-ecosystem pleasant. Plant illnesses are one of the maximum 

vital reasons of crop-loss international over and hence impose a chief danger to global food 

security. For the foremost vegetation of the arena i.e. Rice, wheat, maize and potato almost 

10–15 % of the yield is lost each yr because of pest-precipitated plant sicknesses. So far 

chemical pesticides had been the method of preference to control phytopathogens of various 

types. Thus, their consumption has been on a constant rise considering the fact that last many 

a long time. That allows you to limit the pest-precipitated crop-loss and to keep pace with the 

growing food demands pesticide consumption in agricultural soils has steeply multiplied with 

the aid of the stop of closing century. Asia is the world’s biggest pesticide consumer observed 

with the aid of Europe whilst in phrases of nations China is the sector leader in pesticide 

manufacturing in addition to consumption and is carefully followed with the aid of USA. 

Persistence of Pesticides in Soil 
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Pesticides tend to persist for longer periods in soil as compared to that during vegetation or 

animals due to the fact the chemical residues are unexpectedly metabolized or diluted in 

actively growing living machine than in noticeably static soil device. A variety of factors 

associated with soil, surroundings and the insecticides themselves have an effect on their 

persistency in soil. A number of those homes of the pesticide consist of its chemical shape, 

volatility, solubility in water, technique of system and alertness. Further, many soil related 

elements consisting of varieties of soil, content of natural count and clay in soil, hydrogen ion 

awareness, range of soil microflora and invertebrates have an effect on the behavior and fate 

of pesticide. Apart from these, environmental factors like temperature, precipitation and ultra-

violet radiations of daylight may additionally affect the degradation of chemical pesticides in 

soil[7]. 

Effects of Pesticides on Soil Microflora 

Inside the remaining two many years many studies agencies have been actively concerned in 

investigating the changes in soil residences in addition to shift in microbial network structure 

of agricultural soils due to prolonged pesticide inputs. Soil microorganisms reply differently 

to various sorts of chemical pesticides carried out in agricultural soils depending on a number 

of of things such as the character of pesticide, soil houses and businesses of established 

microbes in soil. Overall number of micro organism, fungi, protozoa and algae can also 

increase or lower depending in general on the nature i.e. Toxicity and ability of the pesticide 

as a nutrient or strength supply. But, the general structural and functional diversity of the soil 

microbial populations simply get altered due to pesticide packages. As an instance, the 

populace length of touchy groups will decrease and on the equal time different microbes 

capable of withstanding the applied concentrations of the chemical pesticide may have a 

tendency to increase in variety as a result of utilization of both the organic compounds 

launched from dead microbial cells or the pesticide itself as an power or carbon supply and 

additionally due to decreased competition. In many cases the overall microbial biomass has 

been suggested to increase following the pesticide application however a corresponding 

reduction inside the practical diversity is determined on the identical time. Soil tends to grow 

to be ruled by only some useful businesses below the effect of implemented chemical 

pesticide for this reason affecting the general network shape and subsequently numerous 

organic approaches of soil. Despite the fact that no big pesticide results are manifested on soil 

microbial biomass or useful microbial variety the overall functional systems of soil bacteria 

surely get altered. Further, in some instances even though in long time no full-size 

adjustments are observed due to continuous pesticide packages still transient fluctuations 

inside the community shape of soil and rhizospheric microbial populations had been 

recorded, along with for herbicides like trifluralin and alachlor, herbicides atrazine, butylate, 

ethalfluralin, imazethapyr, linuron, metolachlor, metribuzin and trifluralin and herbicide 

butachlor[8][9]. 

CONCLUSION 

Sixty men and women in keeping with minute and we need to produce 70 % extra meals for a 

further 2.3 billion people by 2050. Agriculture is the essential mode to satisfy the food 

demands of mankind and soil is the best medium to exercise agriculture. Maintenance of soil 

satisfactory and fertility is thus maximum important to meet the arena meals demands. Within 

the final century extensive improvements and enhancements were made with respect to 

agricultural practices and productions. A primary method for this has been the advent of new 
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and progressed crop types and use of chemical based dealers as a way to beautify nutrient 

availability to vegetation as well as to protect the crops from all form of pests. As a result of 

this, modern agriculture has become capital, chemical and generation in depth. Whilst it has 

been a success to a huge quantity in maintaining tempo with the developing meals demands, 

however this has ended up in some of financial, environmental and social problems. 

One of the maximum essential results of this chemical and technology extensive agriculture 

is the environmental degradation. Soil being the maximum essential part of cultivated lands 

has been severely stricken by such agricultural practices. Big and unjustified use of chemical 

fertilizers and pesticides has also led to full-size soil pollution. The biodiversity of soil 

ecosystems in cultivated lands isn't best exposed to high concentrations of some of 

poisonous, non-poisonous and continual chemical fertilizers and insecticides however is also 

bound to be laid low with any changes in soil residences brought approximately with the aid 

of such inputs. 

Chemical fertilizers and pesticides do affect the soil residences in terms of nutrient content, 

major soil species, structural and purposeful variety of microbial populations, activities of 

soil-enzymes and many others. In both the instances the effects may additionally range from 

quick term and transient fluctuations to long-lasting and irreversible modifications. Even 

though chemical inputs appears to provide on the spot advantage in the form of more 

advantageous crop-yields thru elevated nutrient supply and effective pest-control, but their 

non-stop and long-term utilization bring about drastic changes in soil microbial groups. 

Alternatively, organic fertilizers; manures and biocontrol sellers had been installed as 

favorable soil amendments that improve the general great and fertility of soil consequently 

contributing towards sustainable agricultural practices. Not like chemical inputs, natural 

amendments are cost-effective in addition to environment pleasant alternatives to transport in 

advance with a sustainable approach. 

For the reason that microbial populations represent an critical hyperlink in the complicated 

soil ecosystems such minor or principal shifts in their shape and composition are bound to 

have an effect on many soil-functions as well as natural food-webs to a large volume. At the 

same time, the soil fine and fertility are closely related with the microbial biodiversity of 

agricultural lands. Consequently, any changes in the composition and homes of soil 

microfloramay additionally in long run pose a chance to global meals safety. As a result, it is 

able to be concluded that excessive and prolonged usage of chemical fertilizers and 

insecticides has a number of unfavourable outcomes on the soil microflora of agricultural 

ecosystem. 

REFERENCES 

[1] P. Prashar and S. Shah, “Impact of Fertilizers and Pesticides on Soil Microflora in Agriculture,” 2016. 

[2] A. Chowdhury, S. Pradhan, M. Saha, and N. Sanyal, “Impact of pesticides on soil microbiological parameters and 

possible bioremediation strategies,” Indian Journal of Microbiology. 2008, doi: 10.1007/s12088-008-0011-8. 

[3] F. P. Carvalho, “Pesticides, environment, and food safety,” Food and Energy Security. 2017, doi: 10.1002/fes3.108. 

[4] S. Hussain, T. Siddique, M. Saleem, M. Arshad, and A. Khalid, “Chapter 5 Impact of Pesticides on Soil Microbial 

Diversity, Enzymes, and Biochemical Reactions,” Advances in Agronomy. 2009, doi: 10.1016/S0065-

2113(09)01005-0. 

[5] B. S. Brar, J. Singh, G. Singh, and G. Kaur, “Effects of long term application of inorganic and organic fertilizers on 

soil organic carbon and physical properties in maize-wheat rotation,” Agronomy, 2015, doi: 



   
    

ISSN: 0374-8588  
Volume 21 Issue 16, December2019 

___________________________________________________________________________ 

3483 
 

10.3390/agronomy5020220. 

[6] D. Geisseler and K. M. Scow, “Long-term effects of mineral fertilizers on soil microorganisms - A review,” Soil 

Biology and Biochemistry. 2014, doi: 10.1016/j.soilbio.2014.03.023. 

[7] M. Gavrilescu, “Fate of pesticides in the environment and its bioremediation,” Engineering in Life Sciences. 2005, 

doi: 10.1002/elsc.200520098. 

[8] G. Imfeld and S. Vuilleumier, “Measuring the effects of pesticides on bacterial communities in soil: A critical 

review,” European Journal of Soil Biology, 2012, doi: 10.1016/j.ejsobi.2011.11.010. 

[9] A. Kalia and S. K. Gosal, “Effect of pesticide application on soil microorganisms,” Archives of Agronomy and Soil 

Science. 2011, doi: 10.1080/03650341003787582. 

 


