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1.1 ENVIRONMENTAL BASIS FOR AGRICULTURE AND FOOD  

 Agriculture uses about a third of the world’s land surface and depends directly on 

the wider environment for its existence and sustainability.  

 Sunlight, water, nutrients and a diversity of plants, animals and microbes all play 

fundamental roles in agricultural production and ultimately global food security.  

 Farmers and fishermen can often make the best use of their environment through 

special, locally adapted, agricultural systems.  

 These systems dictate their choices of crops and livestock, land and water 

management practices, production systems and local institutional arrangements.  

 Local knowledge about the environment is crucial in this regard. Farmers in 

Nigeria, for example, know that the variegated grasshopper severely damages 

their cassava crops after all their other crops have been harvested.  

 To limit the damage, farmers replant maize and random clusters of sorghum on 

their cassava plots until harvest time. This conscious manipulation of crop 

diversity is an important indigenous method of pest control. 

The environment matters to agriculture because:  

 It provides the basis for food and agricultural systems.  

 Agriculture can have positive (e.g. conserving habitat for wild species) or 

negative (pollution, soil degradation) impacts on the environment. 

 Environmental degradation and lack of access to environmental assets 

undermines food security and deepens poverty, with women and children most 

affected 

Biodiversity’s role in agriculture: 

 Agricultural biodiversity refers to the variety of living species that are important 

to agriculture.  

 It comprises the diversity of genetic resources (e.g. different varieties and 

breeds) and species used in agriculture directly or indirectly, including species 

that support production (e.g. soil organisms and pollinators) and broader 
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ecosystems within which agriculture takes places (e.g. pastoral, forest and 

aquatic), as well as the diversity of these agro-ecosystems themselves. 

  As part of the living environment, agricultural biodiversity plays key roles in:     

 Decomposition  

 Nutrient cycling  

 Natural pest control 

  Soil conservation  

 Pollination and seed dispersal  

 Local and global climate  

 The water cycle  

 Biomass production. 

Levels of Biodiversity         

           The Biological diversity includes three interrelated hierarchical levels:                                            

                                    

 

                                     Figure 1.1.1 Levels of Biodiversity         

                                          [Source :https://www.examrace.com/Current ] 

1. Genetic diversity: 

              It is the total genetic information contained in the genes of all species. It also 

refers to the variation in genetic information between species as well as variations 

between individuals of the same species. 

 

https://www.examrace.com/Current
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2. Species diversity: 

               It is the variety of species on earth. It refers to both the number of species and 

the number of individuals within each species. 

3. Ecosystem diversity:  

        It is the variety of habitats, natural communities and ecological processes in 

biosphere. 

Importance of biodiversity: 

 All these diversities helps in maintaining the balance of nature. But gradually 

there has been a loss of biodiversity. 

 The loss of biodiversity could adversely affect our environment as the balance is 

lost and the natural food web is disturbed. 

 As we realize its importance in our survival biodiversity conservation has now 

become a matter of high priority. 

Agriculture’s Impacts on the environment: 

 Agriculture can either sustain or degrade the environment.  

 The Millennium Ecosystem Assessment has documented agriculture’s main 

negative effects on land and freshwater, as well as the importance of agricultural 

landscapes in providing products for human sustenance, supporting biodiversity 

and maintaining ecosystem services.  

 Negative impacts include: 

 Conversion of forests, grasslands and other habitats for agricultural use. 

 Degradation of soil quality (20 per cent of African soils are seriously degraded) 

 Pollution of soil and surface water, aquifers and coastal wetlands through 

excessive or inappropriate use of pesticides and fertilizers 

 Significant loss of crop and livestock genetic diversity through the spread of 

industrial monocultures, reducing resilience in the face of climate and other 

changes in Mexico, for instance, has lost over 80 per cent of its maize varieties 
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since 1930, while native barley is suffering severe genetic erosion and durum 

wheat is being lost in Ethiopia. 

Negative impacts are particularly closely associated with intensive agriculture, which 

affects the environment through high-energy consumption and the polluting effects of 

inputs such as pesticides and fertilizers.  

 The energy required for irrigation, farm machinery and the production of 

fertilizer results in large greenhouse gas emissions, which contribute to climate 

change. 

  However, agriculturalists are also the custodians of much of the world’s rural 

landscapes and of the biodiversity represented by hundreds of thousands of crop 

and livestock varieties.  

 Agriculture that practices tillage, fertilization, and pesticide application also 

releases ammonia, nitrate, phosphorus, and many other pesticides that affect air, 

water, and soil quality, as well as biodiversity. 

  Agriculture also alters the Earth's land cover, which can change its ability to 

absorb or reflect heat and light, thus contributing to radioactive forcing.  

 Agricultural systems, both modern and traditional, that rely on ecosystem 

management rather than the external inputs of intensive farming can sustain the 

environment.  

 African polyculture  systems  which grow a variety of different crops on the 

same piece of land are a case in point. They are used in at least 80 per cent of the 

cultivated area of West Africa, and are often highly biodiverse.  

 As a result, they can be a way of conserving valuable crop and livestock 

diversity as well as effectively suppressing pests and boosting nutritional values. 

 Food and agriculture systems can be designed to enhance both the provision of 

ecosystem services and human well-being. 

  Sustainable agriculture can be achieved by maintaining healthy soils; reducing 

water pollution; increasing the number and variety of wild species on farms (e.g. 

soil organisms, pollinators and pest-control agents); maintaining crop and 

https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Nitrate
https://en.wikipedia.org/wiki/Phosphorus
https://en.wikipedia.org/wiki/Biodiversity
https://en.wikipedia.org/wiki/Land_cover
https://en.wikipedia.org/wiki/Radiative_forcing
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livestock diversity; and being energy efficient, thereby cutting emissions of 

carbon dioxide to reduce global warming. 

 


