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Abstract— Today’s primary challenge is to escalate production levels to meet the growing demand for food and bioenergy while 

conserving biodiversity and simultaneously decreasing the pressure on ecosystems. This article discusses various forms of agro-

biodiversity and addresses various parameters that are under threat. The agrarian society altogether manages the largest terrestrial, 

freshwater and marine fractions of the Earth. If planned sustainably, agriculture along with allied sectors can contribute to important 

ecosystem functions; including maintenance of water quality, conserved macro and micro-fauna, nutrient cycling, habitat provision 

for wild species, erosion control, carbon sequestration, climate resilience, biological pest control and pollination.  
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I. INTRODUCTION 

Biodiversity is merely not just charismatic and attractive plants and animals; it encircles the hub of ecosystem services that 

provide us with food, fresh water, clean air and medicine. Biodiversity in any ecosystem further contributes to the mitigation of 

climatic calamities and pests and diseases [1]; biodiversity is what makes life resilient, it‘s the ability of natural – and in-turn 

social systems – to adapt to changing environments [2]. Standing crops, domestic/wild animals, aquatic organisms, forest tree 

species, micro-organisms and lower invertebrates – thousands of species and their genetic variability accounts for this 

biologically diverse web in ecosystems, on which the world‘s food production depends on [3]. 

 

Agro-biodiversity is a sub-set of biodiversity; it is biodiversity of flora and fauna that influences and interacts with agriculture. 

Agro-biodiversity includes cultivated or non-cultivated crops, forest tree species, livestock and all other macro and micro fauna 

associated with agricultural environment. With regards to conserving and fostering agro-biodiversity, farmers and land 

managers have four major goals:  

 To protect their crops and livestock, that is source of economic revenue. 

 Manage pest populations below Economic Threshold Level (ETL). 

 Safeguard humans that consume the produce or live on or near their field. 

 Holistically conserve wild plants and animals that live in or near agricultural areas. 

 
Fig.1 Effect of various biodiversity parameters on productivity of an agricultural system 

 

 

II. BIODIVERSITY IN AGRO-ECOSYSTEM 

Concept of pest: Pests are referred to any living organism such as fungi, insects, rodents and undesired-plants, that harm the 

primary crop in the field or livestock or otherwise cause hindrance to the well-being of human beings (Anonym, 1996)[4]. As 

stated by World Health Organization (WHO), good health encompasses the state of complete physical, mental, and social well-

being. In the similar manner, pests as well as their biological enemies operate in many different areas of relevance to human 
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health (Baumgärtner et al., 2001) [5]. For example, biological agents may weaken pest potential in agro-ecosystems, livestock 

sub-systems, and also in food and feed storage sub-systems. Therefore, in a broadly defined human health context, for dealing 

with pest issues, only a holistic approach with emphasis on ecosystem services is well suited. (Daily, 1997) [6]. 

 

Beneficial Organisms: 

A. Pollinators: 

In an Agro-ecosystem insects, or Arthropods as a whole are the only major animal pollinators; flies, 

butterflies, moths, solitary bees, beetles, bumblebees and the honey bee (Apis spp.) substantially contribute 

to the pollination of certain agronomic as wells as horticultural crops and wild plants. The economic 

contribution to agriculture made by pollinators is very critical and crop-specific. They also help us with 

maintaining nutritional diversity in our diets, with many fruit and several vegetables requiring insect 

pollination. Some crops even tend to show enhanced yield potential when insect pollination occurs; for 

example in oilseed rape. 

B. Soil organisms: 

Soil is home to the plethora of micro and macro-fauna, considered to be one of the most complex yet 

richest biological communities on earth. Organisms that inhabit the soil profile are vital for supporting the 

health of soils, micro-climate control and optimising agricultural production. They ensure soil chemical, 

physical and biological fertility through processes like humification and nitrogen fixation. Spaces created 

in the soil by movement of earthworms and other organisms improve soil aeration and enhance the water 

holding capacity.  

C. Beneficial predators, parasites and pest disease: 

    Organisms that prey, parasite or causes disease upon pests that cause economic losses to agriculture are called as ‗beneficials‘. 

These organisms contribute to proliferated agricultural production by removing, inhibiting or reducing the potential pest 

populations that are of threat to crops. There are certain management practices that promote the occurrence of beneficial species 

in an agro-ecosystem, which includes: 

 The procurement and artificial release of beneficial species. 

 Creation of habitat that promotes the conservation of releases specie. 

 Field release of laboratory cultured viruses and bacteria (i.e. to cause infection in desired pest insect populations). 

 Implementing Integrated Pest Management (IPM) for crop protection. 

 
Fig.2 Important beneficial organisms 
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III. PESTICIDE USE AND POTENTIAL ASSESSMENT OF RISK ON BIODIVERSITY 

   Pesticides or ‗pest-killers‘ are compounds formulated to affect certain target species. They are designed and potentially used 

for the management of weeds, plant pathogens and animal pests. These contain chemically active compounds and can therefore 

have direct or indirect undesired effects on organisms in or associated with the agro-ecosystem [7]. For instance, the effective 

use of herbicides to kill weeds can have the unwanted secondary effect of reducing herbage for pollinators if plants that flower 

are affected too; likewise, the use of insecticide to manage sucking pests like aphids reduces the availability of food for 

coccinellids (ladybird beetles). Indirect effects of pesticides may occur, like when a fungicide translocate into a freshwater body, 

thereby damaging aquatic organisms potentially. Agrarian society faces complex conflicts while protecting biodiversity and 

simultaneously exploiting it for the purpose of agricultural productivity. 

 

Toxicity, hazard and risk are critical parameters which form the fundamental basis of quantification and assessment of the 

side-effects pesticides may have on agro-biodiversity. These three elements should be essentially and cautiously evaluated 

during plant protection product registration process. Toxicity is the measure of how much a substance can damage a living 

organism, in accordance with the intrinsic property of that compound. A hazard is referred to as source of potential harm or 

adverse effect to something or someone under specific conditions. Risk is an effective probability that a hazardous event will 

take place under certain determined conditions of exposure during a hazard [9]. 

The following equation is used to determine risk: RISK = Hazard x Exposure. 

 

 
Fig.3 Risk quantification and assesment flowchart 
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IV. BEST PRACTICES FOR RESOURCE EFFICIENT, SUSTAINABLE AND PRODUCTIVE AGRICULTURE 

 Resistance management strategy: Pesticide resistance can be avoided through the use of a range of pesticides that 

exploits a variety of active ingredients. 

 Cultural Management: Avoiding practicing monocultures of the crop, practicing frequent and scientific crop rotations 

(eg. Cereal-legume), Plantation in optimum spatial and temporal arrangement can potentially reduce the insect pest and 

disease incidences. 

 Use of Alternate pest controllers: Use of plant-based pest controllers at the early stage of plantation can be effective as 

well as environment friendly. Plant extracts of lantana, tobacco, cannabis, chilly, garlic, neem, walnut leaves and 

various other plant species are now being scientifically found to be effective against insect incidence.  

 Integrated Pest Management: According to FAO, ―IPM means the careful consideration of all available pest control 

methods and subsequent integration of appropriate measures that discourage the development of pest populations and 

keep pesticides and other interventions to levels that are economically justified and reduce or minimize risks to human 

health and the environment.‖ IPM helps in fostering a healthy standing crop along with minimal disruption to agro-

ecosystems and to the biodiversity directly/indirectly related to it [8]. 

 

V. CONCLUSION 

  The enormous challenge of increasing agricultural productivity and simultaneously balancing or even enhancing biodiversity 

stands like a wall in front of the scientific community. In an agro-ecosystem, maintenance of biological diversity is necessary, 

both for food production and to foster the ecological foundations to sustain life and rural livelihoods. The sustainable and 

efficient use of natural resources is essential in any management strategy that can deliver a sufficient increase of production, but 

we should not overlook, or indeed fear, the scale, power and value of science and innovation, and the enormous potential of our 

own species to solve complicated problems. Since very long traditional plant protection measures have been blamed for having 

ill-effect on environment and the bio-diverse species inhabiting it, novel techniques and innovative measures are now must to 

adopt in order to turn this perception otherwise. 
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