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GLOSSARY
Habitat - the natural environment in which an
animal or plant usually lives;
Habitat destruction - the elimination or
alteration of the conditions necessary for
animals and plants to survive;
Habitat fragmentation - the process during
which a large expanse of habitat is transformed
into a number of smaller patches of smaller total
area isolated from each other by a matrix of
habitats unlike the original;
Agriculture - the science, art, or practice of
cultivating the soil, producing crops, and raising
livestock and in varying degrees the preparation
and marketing of the resulting products.
agriculture sub-sectors Crops Livestock
Fisheries and aquaculture;
Species abundance - the number of individuals
of each species in an area;
Deforestation - the purposeful clearing of
forested land with the intention of converting
that land into non-forest uses like farms or
development;
Soil erosion - a gradual process of movement
and transport of the upper layer of soil (topsoil)
by different agents – particularly water, wind,
and mass movement – causing its deterioration
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in the long term;
Ecological imbalance - the disruption of the
natural balance of the earth's ecosystem;
Ecosystems - the complex of living organisms,
their physical environment, and all their
interrelationships in a particular unit of space;
Mono-cropping - the agricultural practice of
growing a single crop year after year on the
same land, in the absence of rotation through
other crops or growing multiple crops on the
same land;
Pest - an insect or small animal that is harmful
or damages crops;
Invasive species - an alien species whose
introduction does or is likely to cause economic
or environmental harm or harm to human
health;
Livestock - cattle, hogs, horses, poultry, sheep,
and small animals bred and raised by an
agricultural producer;
Agricultural expansion - the conversion of
uncultivated land, including natural forests,
woodlands, grasslands and wetlands into crop
or grazing land;
Anthropogenic activity - human activity which
impact environment and includes changes in
ecosystem, biodiversity and natural resources.
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INTRODUCTION
The destruction of habitats (also termed
habitat loss or habitat reduction) can be defined
as a state in which the natural living conditions
of natural habitats are no longer suitable to
support native species. Many animal and plant
species may die out. Habitat destruction can
also be followed by habitat fragmentation.
Habitat loss has a significant impact on the
planet's ability to sustain life. Habitat
destruction not only impacts individual species
but the health of the global ecosystem.
Most of the habitat destruction is arising from
human interventions, including due to extensive
agricultural activities. Until the end of the
century, there could be over 10 billion people
populating our planet. In order to supply
enough food and resources for all those people,
large areas of land have to be used for farming
purposes. Agriculture is considered to be a main
cause of habitat destruction.
In order to plant large amounts of crops or to
produce a large amount of meat, large areas of
land have to be used. By expanding farming,
many animals have to relocate and find new
habitats, which may lead to a decrease in the
population of those animal species.
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Many plants may die off since they simply
cannot relocate that quickly. Since plants are
usually quite sensitive to changes in their
natural living conditions, chances are that many
plant species will significantly decrease in
abundance and natural habitats may be altered
or even destroyed.
Deforestation is a significant reason for the
destruction of habitats. This can be seen in the
Amazon Rainforest where farmers intentionally
burn down the forest around their farms in
order to get more space for farming purposes.
Even though this might be beneficial in financial
terms for the individual farmer, it implies
serious habitat destruction and hurts a variety of
animal and plant species.
The destruction of habitats may also cause
serious droughts. For instance, forests are
natural water storage spaces. Through
deforestation, those water storages may vanish
and the chances for droughts may increase.
Another negative impact of deforestation is the
risk of erosion. If forests are cut down, the roots
of those trees are no longer able to hold the soil
together and in times of heavy rainfalls, erosions
become much more probable.
Ecological imbalance is another consequence
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of habitat destruction. Ecosystems are quite
organisms with myriads of interdependencies.
If one species becomes extinct, there could be
several adverse effects on other predator or prey
species. In turn, whole ecosystems may get out
of balance due to the extinction of only a few
species. The ecological imbalance may lead to
lower crop yields and to serious hunger among
the local population, especially in poor regions
of our planet.
Through the destruction of habitats and the
farming of large areas of land with monocropping, the chances for the spread of pests
increase dramatically. Those pests may
significantly decrease the crop yields of farmers.
Since the excessive use of fertilizers and
pesticides implies serious soil pollution, which
in turn contributes to the destruction of
habitats.
The destruction of natural habitats may also
lead to the spread of invasive species. Due to the
altering of natural living conditions from human
interventions, these ecosystems may now
become vulnerable and invasive species may
enter the ecosystems, which may in turn lead to
a decline of local species and ecosystems may get
out of balance.
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CHAPTER 1. HISTORICAL VIEW
ON HUMAN AGRICULTURAL
ACTIVITIES
The history of agriculture begins in the region
of the Middle East that was home to some of the
earliest human civilizations. This area of
Western Asia comprises the regions of
Mesopotamia and Levant while being confined
by the Syrian Desert to the south and the
Anatolian Plateau to the north. This birthplace
of agriculture has often been called the "Cradle
of Civilization" or "Fertile Crescent". Modern
Turkey, Iran, Iraq, Syria, Lebanon, Israel,
Jordan, and the Palestinian territories all include
some land within the Fertile Crescent.
Agriculture began at a very early period in the
forest margins of West Africa, Ethiopia, and the
Sahel, the ecoclimatic transition zone between
the Sahara Desert and the savanna to the south.
Ethiopia has provided the earliest evidence of
African farming, dating from about 6,000 years
ago, but the other origins are probably just as
old. The Ethiopians domesticated coffee, finger
millet, and teff. People in the Sahel
domesticated sorghum, pearl millet, African
rice, and guinea fowl. West Africans were
responsible for African yams, cowpea, oil palm.
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During the Bronze Age and the eras that
followed, civilizations all over the world
gradually invented or acquired advanced
metalworking techniques, creating everstronger farming implements. Humans
continued domesticating animals and plants to
serve as food sources or sources of other useful
products. During the Middle Ages, European
farmers began using complex irrigation systems
such as dams, reservoirs, and water-raising
machines. These inventions greatly increased
the efficiency of agriculture.
Between the 17th and 19th centuries, Europe
experienced a dramatic increase in agricultural
productivity. Farmers developed new methods
of crop rotation, began cultivating land that had
been marshy or forested, and planted new
crops. The main problem in sustaining
agriculture in one place for a long time was the
depletion of nutrients, most importantly
nitrogen levels, in the soil. To allow the soil to
regenerate, productive land was often let fallow
and in some places crop rotation was used.
The mechanization and rationalization of
agriculture was another important factor.
Robert Bakewell and Thomas Coke introduced
selective breeding, and initiated a process of
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inbreeding to maximize desirable traits from
such as the New Leicester sheep. Machines were
invented to improve the efficiency of various
agricultural operations.
The technology of agriculture has continued
to evolve over the years. Plows and other
farming implements improved, and the
mechanical combine harvester—a machine that
harvests grain—was invented in the 1830s. In
the early 1900s, the horse-drawn plow was a
catalyst for introducing more machinery on the
farm. Unfortunately, in those years, little
attention was paid to the destruction of the
natural environment due to powerful machinery
that over-compacted the soil.
The Green Revolution, the worldwide
transformation of agriculture that led to
significant increases in agricultural production
between the 1940s and 1960s, occurred as the
result of programs of agricultural research,
extension, and infrastructural development. The
Green Revolution in agriculture helped food
production to keep pace with worldwide
population growth. It increased agricultural
production around the world, especially from
the late 1960s.
The projects within the Green Revolution
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spread technologies that had already existed,
but had not been widely used outside of
industrialized nations. These technologies
included pesticides, irrigation projects, and
synthetic nitrogen fertilizer. The initiatives
involved the development of high-yielding
varieties of cereal grains, expansion of irrigation
infrastructure, modernization of management
techniques, distribution of hybridized seeds,
synthetic fertilizers, and pesticides to farmers.
Thomas Malthus famously predicted that the
Earth would not be able to support its growing
population, but technologies such as the Green
Revolution have allowed the world to produce a
surplus of food.
The development of hybrid seed, and
particularly hybrid corn, revolutionized
agriculture. Hybrids improve the results of
planting, and often produce plants and fruits
that are hardier and more uniform. Hybrid
seeds contributed to the increased agricultural
output of the second half of the 20th century.
Despite these great improvements, other
changes arrived with controversy concerning the
use of chemical pesticides and fertilizers on
farms as well as genetically modified organisms.
Growing awareness of how chemicals impact
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human health and the environment has led to
calls for increased government regulation of the
agricultural industry.
Agricultural production more than tripled
between 1960 and 2020, owing in part to
productivity-enhancing
Green
Revolution
technologies and a significant expansion in the
use of land, water and other natural resources
for agricultural purposes. The same period
witnessed
a
remarkable
process
of
industrialization and globalization of food and
agriculture.
Regions of unsustainable agriculture tend to
have high levels of habitat destruction. Central
America, sub-Saharan Africa, and the Amazon
rainforest regions of South America are major
regions with unsustainable agricultural
practices
and/or
poor
government
management. Areas with high agricultural
productivity tend to have the greatest degree of
habitat destruction.
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CHAPTER II. MAIN
ENVIRONMENTAL PROBLEMS
OF AGRICULTURAL LAND USE
Agriculture is a specific branch of social
production, closely connected with the
biological laws of living nature. Expanding food
production and economic growth have often
come at a heavy cost to the natural environment.
Groundwater sources are being depleted
rapidly. Biodiversity has been deeply eroded.
Deforestation, mainly for farming, produces a
significant share of global greenhouse gas
emissions and causes the destruction of
habitats, the loss of species and the erosion of
biodiversity. The incidence of natural disasters
has increased fivefold since the 1970s.
Most modern agriculture relies on intensive
methods. Further expansion of the predominant
farming types that rest on a small number of
highly productive crops has led to a significant
loss of biodiversity on a global scale already.
Moreover, agricultural expansion continues to
be the main driver of deforestation and forest
fragmentation. In the light of the already
occurring and potential massive ecological
effects, the need for sustainable practices is
more urgent than ever.
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In addition to such negative factors of
anthropogenic activity as environmental
pollution, deforestation and disappearance of
virgin territories, intensive grazing,
the
predominance of monoculture in crop
production and high level of chemicalization
have a great influence on the reduction of the
genetic diversity of flora and fauna.
The need for all-round biologicalization and
ecologization of agriculture makes it relevant to
study the world experience accumulated in this
field. The theoretical foundations of the
biological system of agriculture is the
preservation and improvement of soil fertility at
the expense of the resources of forestry and
agriculture themselves.
Modern agriculture is not only the largest
consumer of water resources, but also their
largest polluter. We are talking, first of all,
about pollution of rivers by organic substances,
water bodies by nutrients with eutrophication
effects, water sources by pesticides and mineral
fertilizers, ground and surface waters by oils
and wastes generated by oils and wastes from
the cleaning of agricultural machinery.
Livestock complexes pollute the natural
environment with hazardous chemical and
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bacteriological waste, which can cause more
than 100 different diseases of plants, animals
and humans.
It should be emphasized that the aggravation
of the ecological situation in agriculture as a
whole is associated with inept industrialization
and artificial stimulation of the concentration of
agricultural production, the development of
technologies that are sharply different from
processes occurring in natural ecosystems,
where forest, field, and animals coexist,
bringing mutual benefits.
In general, the following main problems can
be identified:
1. Due to farming:
Destruction of natural vegetation over large
areas and its replacement with field or
plantation cultivated plants of few species;
Destruction of natural habitats for animals;
Soil degradation caused by unsustainable
land use (water and wind erosion, soil
erosion, soil depletion, soil salinization,
waterlogging, soil contamination with
excessive doses of fertilizers and pesticides);
Changes in the radiation and water balance
of vast territories, leading to climate
change;
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Changes in hydrological regime of
territories (Surface runoff, depletion of
groundwater and drop in its level,
groundwater level increase under irrigation,
increase of sedimentation in rivers,
resulting in the accumulation of organic and
mineral organic and mineral precipitation);
Pollution of surface and ground water with
fertilizers, pesticides, water-soluble salts,
Atmospheric pollution (when fertilizers and
pesticides are applied by aircraft, when
nitrogen compounds of fertilizers are
released from soil into the atmosphere by
denitrification);
Formation of wasteland;
Development of desertification processes.
2. Due to animal husbandry:
Destruction of natural vegetation over large
areas
and
desertification
due
to
overgrazing;
Vegetation and erosion of soil cover around
the wells, on the routes of the crossings, etc;
Pollution of water surface by wastes of
livestock and processing enterprises, during
stabling of livestock while watering on
natural water and rivers.
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What is more, information from countries
indicates that population growth and
urbanization, and associated habitat destruction
and land conversion, are having a negative effect
on biodiversity for food and agriculture (BFA)
and ecosystem services, with forests and coastal
habitats appearing to be particularly threatened.
Many countries report declines in the
populations of birds, bats and insects that
contribute to pest and disease regulation.
Habitat loss and unsustainable management
practices in the food and agriculture sector are
noted as particular threats.

17

CHAPTER III. INTERNATIONAL
ACTIVITIES FOR REDUCTION
OF THE NEGATIVE
AGRICULTURAL IMPACT
Agriculture, including fisheries and forestry,
is far from being sustainable. Much of
humanity’s progress has come at a considerable
cost to the environment. To produce more food
and other non-food agricultural goods, a
combination
of
intensified
agricultural
production processes and the clearing of forests
has led to the degradation of natural resources
and is contributing to climate change.
Food and agriculture systems may follow
alternative pathways, depending on the
evolution of a variety of factors such as
population
growth,
dietary
choices,
technological progress, income distribution, the
state and use of natural resources, climatic
changes and efforts to prevent and resolve
conflicts. These pathways can and will be
impacted by strategic choices and policy
decisions. Swift and purposeful actions are
needed to ensure the sustainability of food and
agriculture systems in the long run.
The global transformative process required
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to improve the sustainability of food and
agriculture transcends the divide between
“developed” and “developing” countries. All
countries will be affected in this process, as
“fundamental changes in the way societies
consume and produce are indispensable for
achieving global sustainable development”¹.
Because of agriculture's importance to global
social and environmental systems, the
international community has committed to
increasing sustainability of food production as
part of Sustainable Development Goal 2: “End
hunger, achieve food security and improve
nutrition and promote sustainable agriculture".
Attempts to address habitat destruction are in
international policy commitments embodied
primarily by Sustainable Development Goals 12
«Responsible consumption and production» and
15 «Life on Land».
Expansion of food production is unavoidable,
but the way forward is doing so with less harm.
Those working in food and agriculture must
learn how to satisfy a growing demand under
more significant resource constraints by
improving land and water use, reducing GHG
(Greenhouse gas) emissions, increasing
¹Rio+20. The future we want [UN, 2012]
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efficiency
in
energy
production
and
consumption, and restoring soils and forests.
Sustainable agricultural intensification is key
to saving land. Due to increasing agricultural
production and unsustainable practices, the
demand for land might exceed the available
reserve of very suitable and unprotected land for
rainfed crops, as is already the case in specific
regions such as the Near East and North Africa,
or in selected countries in East Asia and the
Pacific. This could entail environmental
problems or additional production costs from
using lower quality land and/or building
additional infrastructures. As shown by some
findings, the sustainable intensification of
agricultural sectors can potentially lower the
expansion of demand for land while
maintaining soil quality.
Many countries already exploit their water
resources at unsustainable rates, thereby
jeopardizing the potential for future production.
Climate change and population growth may
exacerbate water scarcity. Under these
conditions, increasing the efficiency of water
use is becoming increasingly crucial.
Innovative systems are needed to increase
productivity without compromising the natural
20

resource base. Technological improvements
resulting in a drastic reduction in agricultural
GHG emissions would help to address climate
change and counteract the intensification of
natural hazards, which affect all ecosystems and
every aspect of human life.
Aside from the establishment of protected
areas and measures targeting management
practices at production-system level, countries
report a number of other measures that help to
protect associated biodiversity against various
threats. Measures of this type include national
legal and policy instruments targeting activities
such as infrastructure development, release of
pollutants, hunting, trapping and poisoning, as
well as strategies and programmes implemented
by government agencies and other stakeholders
involved in natural-resources management to
limit threats such as habitat destruction and the
spread of diseases or invasive species.
The decline in pollinators, crop and livestock
diversity and soil organic matter, threatens the
agricultural yields of the few main crops that
feed the world. Biodiversity in agricultural
systems, whether at the genetic, species or
ecosystem level, decreases vulnerability to
stresses and shocks, reducing their impacts and
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supporting recovery and adaptation in the face
of climate change and other environmental
shifts. Diversity increases the choices available
to producers in their efforts to adapt production
systems and to breeders in their search for
better-adapted plant and animal populations.
While more than 6,000 plant species have been
cultivated for food, fewer than 200 make
substantial contributions to global food output,
with only nine (sugar cane, maize, rice, wheat,
potatoes, soybeans, oil-palm fruit, sugar beet
and cassava) accounting for 66 per cent of total
crop production in 2014. The world’s livestock
production is based on about 40 animal species,
but only a handful provide most of the global
output of meat, milk and eggs. Among extant
local breeds, 26 per cent are classed as being at
risk of extinction. A third of freshwater fish
species assessed are considered threatened.
Pollinators, natural enemies of pests, and
beneficial soil organisms are under pressure
from threats including habitat degradation and
pollution.
As for vertebrate pollinators, they are
threatened with global extinction (increasing to
30 percent for island species), with a trend
towards more extinctions. Regan et al. (2015)
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report that among 1 089 bird species and 343
mammalian species identified as pollinators, 18
of the former and 15 of the latter moved into a
higher IUCN Red List (The International Union
for Conservation of Nature’s Red List of
Threatened Species) risk-status category during
the period 1988 to 2012 (with two mammalian
species moving in the opposite direction). The
most serious threats to vertebrate pollinators in
terms of the number of species affected are
reported to be habitat loss caused by
unsustainable agriculture (seriously affecting
both bird and mammalian pollinators), hunting
and trapping (a threat to mammals in particular)
and invasive alien species (a threat to birds in
particular).
The UN Environment Programme's 2021
"Making Peace with Nature" report highlighted
agriculture as both a driver and an industry
under threat from environmental degradation.
United Nations Environment Programme
(2021). Making Peace with Nature: A scientific
blueprint to tackle the climate, biodiversity and
pollution emergencies. Nairobi.
Natural ecosystems have been transformed by
humans at an accelerating rate since the middle
of the twentieth century. Only a quarter of the
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original habitat on ice-free land is still
functioning in a nearly natural way. Much of
this habitat is located in dry, cold, or
mountainous areas with low human population
densities and also includes the protected areas
that currently cover 15 percent of the total land
area. A quarter of land has been radically
transformed to cropland, plantations and other
human uses. Half of the land area functions in
an increasingly human-dominated and seminatural way. It includes the rangelands grazed
by livestock, the semi-natural forests harvested
for wood and the freshwater systems altered by
water use.
In 1994, the General Assembly established the
United Nations Convention to Combat
Desertification (UNCCD), the only legally
binding international agreement linking
environment and development to sustainable
land management. The 197 parties to the
UNCCD (169 parties affected by desertification)
work together to conserve and restore land
fertility and to mitigate the effects of drought in
arid, semi-arid and dry sub-humid areas, where
some of the most vulnerable ecosystems are
located.
The economic benefits of land restoration are
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huge. Land restoration is at the core of the
UNCCD’s (United Nations Convention to
Combat Desertification) mission, as actions that
protect and revitalize land resources such as
soil, water and biodiversity are critical to
achieving Land Degradation Neutrality (LDN) by
2030 and constitute a proactive way to build
resilience to drought.
Countries combine local actions and land
restoration techniques to reverse past
degradation thus achieving ‘zero net losses’ in
their healthy and productive land. Some of these
techniques include: planting trees, rotating
crops, using water retention techniques such as
building retention ditches and cut-off drains,
applying organic manures and mineral
fertilizers.
The idea and practice of sustainable
agriculture has arisen in response to the
problems of industrial agriculture. Sustainable
agriculture integrates three main goals:
environmental stewardship, farm profitability,
and prosperous farming communities. These
goals have been defined by a variety of
disciplines and may be looked at from the
vantage point of the farmer or the consumer.
Another method to deal with agricultural
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issues has become the use of Organic farming
methods, which combine scientific knowledge
and modern technology with traditional farming
practices; accepting some of the methods of
industrial agriculture while rejecting others.
Organic methods rely on naturally occurring
biological processes, which often take place over
extended periods of time, and a holistic
approach; while chemical-based farming
focuses on immediate, isolated effects, and
reductionist strategies.
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CONCLUSION
Sustainable food production is vital to
protecting nature and human well-being. It can
be achieved through a range of overlapping
approaches, including conservation agriculture,
organic farming, agroecology, integrated pest
and nutrient management, soil and water
conservation,
conservation
aquaculture,
sustainable grazing, agroforestry, silvopastoral
systems, irrigation management, small or patch
systems and practices to improve animal
welfare.
Feeding humanity, ensuring water security,
and enhancing the conservation and sustainable
use of nature are complementary and closely
interdependent goals. Achieving them requires
actions on the ground to improve food
production and water supply systems, in
conjunction with changes in demand and in the
systems that connect production and
consumption. Pressures and context vary
regionally, so sustainable solutions must be
context-appropriate and based on various
knowledge systems, including science and
indigenous and local knowledge.
Sustainable agriculture requires strategies
27

and technologies to increase the productivity of
land and the nutritional value of food while
reducing water use intensity and the release of
pollutants.
Changing consumer behaviour is critical to
transforming food and water systems. Changing
the dietary habits of consumers in developed
countries by reducing the demand for animal
products would improve human health and
reduce the pressure on land, water, biodiversity
and the climate system.
Most studies highlight that expanding
cropland area globally contributes to further
deforestation, which in turn leads to increasing
GHG emissions and decreasing biodiversity. To
sustainably feed the world by 2050, prominence
has to be given to the development of alternative
farming systems that are less detrimental to the
environment while maintaining their yield
performance.
Convergence across studies emerges on the
fact that, without greater efforts to combat
climate change and mitigate its negative effects,
economic growth will likely increase GHG
emissions and hence negatively affect the
productive capacity of the agricultural sector,
particularly in low-income countries.
To permanently and universally achieve
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the SDGs and guide food systems and socioeconomic systems in general along an
economically, socially and environmentally
sustainable path, a global transformative
process that goes well beyond the divide
between “developed” and “developing” countries
is required. Where the conventional
“development” wisdom once focused mainly on
addressing the needs of low-income countries,
sustainable development looks at the universal
challenge – and collective responsibility – of
addressing the needs of all countries. All socioeconomic and environmental systems require
substantial investments along the path towards
sustainability to overhaul obsolete capital stock,
research and develop new solutions, and
implement innovative technologies adapted to
different contexts. As for solutions to the
problem, people should raise awareness of this
problem, alter consumption behavior, curb
deforestation, and reduce the number of
fertilizers and pesticides being used.
As for solutions to the problem, people should
raise awareness of this problem, alter
consumption behavior, curb deforestation, and
reduce the number of fertilizers and pesticides
being used.
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