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Land Use & Agricultural Systems /

Your notes

Land Use

Land as a finite resource
= Landislimited and cannot be expanded (i.e. itis a finite resource)
= Efficientland useis crucial to meeting growing food requirements
= About70% of ice-free land is used for agriculture and forestry
= Agriculturallandis used to grow crops (arable) and raise livestock
= Asthe human population grows, the demand for food increases
= This puts pressure on available land for food production
= Urbanisation leads to the conversion of agricultural land into urban areas

= This furtherreduces the availability of land for food production per capita
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4

GLOBAL POPULATION ARABLE LAND PER CAPITA
Your notes
4 BILLION
6 BILLION

9 BILLION 0.15 HECTARES

Historical and predicted arable land per capita

Agricultural land use
= Notalllandis suitable for crop production
= |and must be fertile, flat, and have adequate water supply
= Unsuitable land for crops:
= Steepslopes:
= Risk of erosion
= [tisdifficultto use machinery
= Nutrient-poorsoils:
= Cannot support crop growth without significant fertilisation

= Theselands are oftenused forlivestock productioninstead
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= Forexample,inthe UK, hilly areas like Eryri (Snowdonia, Wales) and the Scottish Highlands are used ,
for sheep grazing due to unsuitable conditions for arable farming

Vulnerability of marginalised groups Yournotes
= Marginalised groups:
= Theseinclude:
= |ndigenous peoples
= Lowsocio-economic status groups
= Women farmers
= Peopleinlow-income countries
= Oftenhavelimited access toland andresources
= |Impact of land-use decisions:
= |and-use policies canincrease inequalities

= Marginalised groups are more vulnerable to changes andrestrictions

= Forexample,inindia, many Dalits (members of a lower caste) face significant barriers to land
ownership and agricultural resources

= Thisislimiting their ability to improve their economic status and sustain their livelihoods
= Indigenous peoples:
= Indigenous groups often depend on land for their livelihoods
= Indigenous landrights are oftenignored in favour of large-scale agricultural projects
= Forexample, the Maasaiin Kenya and Tanzania have faced land encroachment
= Thisis due to expanding agriculture and tourism projects

= Thisis threatening their traditional way of life

Other examples of land-use impacts on marginalised groups
= Deforestationinthe Amazon:
= Driven by agricultural expansion
= |taffectsIndigenous tribeslike the Yanomami
= | eadstoloss of biodiversity and traditional lands

= Land grabsin Africa:

Page 4 of 52

© 2015-2024 Save My Exams, Ltd. - Revision Notes, Topic Questions, Past Papers



https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

1, SaveMyExams

Head to www.savemyexams.com for more awesome resources

= Foreigninvestors acquire large areas of land forindustrial-scale agriculture
= Displaceslocal farmers and communities

= |mpacts theirfood security
= Urban sprawlin China:

= Rapidurbanisation consumes agricultural land

= Affectsrural communities' access to arable land

o

Examiner Tips and Tricks

Make sure you know the difference between agricultural land and arable land

Agriculturalland is used for all types of farming, including both crops and livestock. Itincludes
pastures, orchards, and vineyards.

Arable landis specifically used for growing food crops. It requires fertile soil and suitable conditions
forplanting.

Key point: all arable land is agricultural land, but not all agricultural land is arable.

\
Agricultural Systems

Variability in agricultural systems
= Global variation:
= Agriculture systems vary globally due to differencesin soil and climate
= Soilsindifferent biomes support different crop types and productivity levels
= Soil and climate influence:
= Tropical soils may be nutrient-poor, affecting crop choices
= This limits the types of crops that can be grown successfully without heavy fertilisation

= Forexample, in Brazil, nutrient-poor tropical soils require heavy fertilisation for crops like
soybeans

= Temperate climates with fertile soils can support diverse crops

= Forexample,inthe UK, temperate climates support a variety of crops like wheat and barley

Classification of agricultural systems
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Agricultural systems can be classified in a number of ways, including: ,
Outputs from the farm system: Your notes
= Arable farming: growing crops (e.g., wheat, rice)
= Pastoral/livestock farming: raising animals (e.g., cattle, sheep)
= Mixed farming: combining crops and livestock
= Monoculture: growing a single type of crop
= Diverse farming: growing multiple types of crops
Reasons for farming:
= Commercial farming: producing food for sale
= Subsistence farming: producing food for the farmer's own use
= Sedentary farming: farmers stay in one place
= Nomadic farming: farmers move with their livestock
Types of inputs required:
= |ntensive farming:
= Highinputs of labour, capital and technology
= E.g.dairy farminginthe Netherlands
= Extensive farming:
= Lowinputperunitarea
= E.g.sheepfarmingin Australia
= Irrigated farming:
= Requires artificial water supply

= E.g.Central Valley, California: large-scale irrigation systems support the cultivation of crops
such as almonds, grapes and tomatoes in this semi-arid region

= Rain-fed farming:
= Relies on naturalrainfall
= E.g.wheatfarmingin Canada

= Soil-based farming:
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= Traditional farming in soil /

= E.g.vegetable farmsinthe UK
= Hydroponic farming:

Your notes
= Growing plants without soil, using nutrient solutions
= E.g.hydroponic lettuce farms or vertical farms inurban areas

= Organic farming:

= Avoids synthetic chemicals

= E.g.organic teaplantationsinIndia: many use natural fertilisers, compost and biological pest
control methods to maintain soil fertility and produce high-quality tea without synthetic
pesticides or herbicides

= Inorganic farming:
= Uses synthetic chemicals and fertilisers

= E.g.large-scale cornfarmsinthe US
Implications of agricultural systems

= Economic sustainability:
= Varies with farming type and market access
= Monoculture canbe profitable but risky due to crop failure, e.g. due to disease
= Diversified farming reducesrisk and can be more economically sustainable

= Social sustainability:
= Agricultural systems affect community stability and employment in different ways
= Subsistence farming supports local communities but can limit economic growth
= Commercial farming can create jobs but may displace small farmers

= Environmental sustainability:
= |ntensive farming can lead to soil degradation and pollution
= Organic farming promotes biodiversity and soil health

= Extensive farming generally has a lower environmentalimpact

o
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Examiner Tips and Tricks ,

Make sure you are familiar with the different ways to classify agricultural systems (outputs, reasons Your notes
andinputs). You need to understand and be able to define agricultural terms like monoculture,
subsistence, intensive and extensive farming.
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Traditional & Modern Agricultural Practices

Traditional Agricultural Practices

Nomadic pastoralism

= Nomadic pastoralismis a form of agriculture where livestock is herded to different pasturesina
seasonal cycle

= Forexample, Bedouin tribesin the Middle East traditionally move their camels, goats and sheep
across desertregions to find grazing land

= Characteristics:
= Relies onnatural pasture and water sources
= Adaptedto arid or semi-arid environments
= Minimal permanent settlements

= Seasonal changes control movement

Slash-and-burn agriculture (shifting cultivation)
= Slash-and-burn agriculture is a method of agriculture where forests are cut down and burned
= Crops are grown on the clearedland for a few years until the soil is depleted of nutrients

= Forexample, Indigenous tribesin the Amazonrainforest traditionally practice slash-and-burn to
grow crops like cassava and maize

= Characteristics:
= Sustainable inlow-density populations
= Allowsregeneration of forest overtime

= Reliesonarotating cycle of land use

Challenges with traditional practices
= Environmental impacts:
= Deforestation andloss of biodiversity from slash-and-burn
= Overgrazing and soil erosion can occasionally result from nomadic pastoralism

= Modernisation and population growth:
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Traditional agricultural methods become unsustainable as populations grow and land becomes /
scarce

Your notes
Indigenous cultures are increasingly transitioning to more sedentary lifestyles

= Thisleadsto overuse of land and resources

The Green Revolution

What was the Green Revolution?

= The GreenRevolutionrefers to a series of research, development and technology initiatives that took
place betweenthe 1950s and 1960s

= These initiatives aimed to increase agricultural production and food security globally

= |tisalsoknown as the Third Agricultural Revolution

Key initiatives of the Green Revolution
= High-yielding varieties (HYVs):
= Breeding of crops like wheat, rice and maize to produce higheryields
= E.g.IR8rice, known as 'Miracle Rice', developed in the Philippines

= Improved irrigation systems:

= Development and expansion of irrigation infrastructure

= Helped transform arid and semi-arid lands into highly productive agricultural areas
= E.g.thelndusBasinIrrigation Systemin Pakistan

= Synthetic fertilisers:
= Use of chemicalfertilisers to provide essential nutrients to crops
= The production of synthetic fertilisers is dependent on nitrogen fixation
= This means their productionrelies on fossil fuels
= Pesticides:
= Application of chemical pesticides to protect crops from pests and diseases
Positive consequences of the Green Revolution

= Increased food production:

= Significantincrease in crop yields and food availability
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= Helped alleviate hunger and food shortages in many regions
= Economic growth:

= Boosted agricultural economies and increased farmerincomes
= Forexample, Mexico became a major wheat exporter due to Green Revolution practices
= Technological advancements:

= | edtofurtheragriculturalresearch andinnovation
Negative consequences of the Green Revolution

= Environmentalimpacts:
= The overuse of chemical fertilisers and pesticides led to soil degradation and water pollution
= Loss of biodiversity due tointense monoculture practices

= Economic inequality:

= Resultedin greater economic benefits forlarger, wealthier farmers compared to small-scale
farmers

= |ncreased debt for farmers who could not afford new technologies
= Sociocultural effects:

= Displacement and loss of traditional farming practices

= |ncreaseinrural to urban migration due to changesin agricultural labour demands
= Selective implementation:

= The Green Revolution was not universal

= |tdidnotreach all developing nations

= Regions without access to necessary resources and infrastructure saw limited benefits

Synthetic Fertilisers & Sustainable Methods

Synthetic fertilisers

= Synthetic fertilisers are chemical compounds applied to soil to supply essential nutrients for plant
growth

= Theirpurpose is to maintain high commercial productivity in intensive farming systems
= Advantages:
= |mmediate nutrient supply to crops
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= |ncreased crop yields and faster growth

= Disadvantages:

= Soil degradation overtime

= Water pollution from runoff

= Dependency onfossil fuels for production

Sustainable methods forimproving soil fertility

= |nsustainable agriculture, there are many alternative methods forimproving soil fertility

Sustainable Methods for Improving Soil Fertility

Method

Definition

Benefits

Fallowing

Leavingland uncultivated fora
period

Allows soil torecover and regain nutrients

Reduces need for synthetic fertilisers

Organic Fertiliser

Using manure from farm animals
or human waste (humanure)

Improves soil structure and fertility

Reduces need for synthetic fertilisers

Herbal Mixed Leys

Planting a mixture of herbs and
grasses

Provides diverse nutrients to the soil

Improves soil health and biodiversity

Mycorrhizae

Symbiotic fungithat enhance
plant nutrient uptake

Increases plant access to nutrients

Reduces need for synthetic fertilisers

Continuous Cover
Forestry

Maintaining a continuous
canopy of trees

Prevents soil erosion due to root systems
binding soil and interception of rain by forest
canopy

Increases soil organic matter and fertility

Agroforestry

Integrating trees and shrubsinto
agriculturallandscapes

Improves soil health
Reduces soil erosion

Provides additional sources of income (e.g.
fruit, timber)
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Soil Conservation Techniques

= Soilconservation techniques are used to maintain the health and productivity of our soils

= Assoil fertility declines, various detrimental processes can occur, such as:

= Soilerosion

= Toxification

= Salinisation

= Desertification

= These processes lead to significant environmental and agricultural challenges

= Soil conservation techniques can be used to:

= Mitigate soil degradation

= Preserve theimportant characteristics of fertile soils

= Soil conservation techniques can be classified in several ways, including:

1. Techniques that reduce soil erosion

2. Techniques that increase soil fertility (using soil conditioners)

3. Cultivation techniques

Conservation from Erosion

Soil Type of
conservation erosion
technique reduced

Description

Effect

Strip cultivation | Water

Planting cropsin alternating
strips orbands, leaving
natural vegetation between
the strips

Reduces soil erosion by trapping water,
slowing down runoff andincreasing
infiltration while still allowing for crop
productionin the cultivated strips

Increases biodiversity
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Terracing Water Creating levelled steps on Reduces soil erosion by slowing down
slopedlands water movement andincreasing
infiltration
Minimises soil loss on steep slopes
Contour Water Ploughing parallel to the Minimises soil erosion by reducing
ploughing contourlines of theland length and speed of water flow
instead of up and down downhill
slopes
Prevents gully formation andincreases
infiltration
Bunding Water Building embankments or Controls water flow
barriers along fields
Prevents soil erosion and waterlogging
Drainage Water Installing systems to manage | Prevents waterlogging
systems excess water
Reduces erosion and nutrient loss
Covercrops Water Planting crops that coverthe | Reduces watererosion
soil
Improves soil structure
Windbreaks Wind Planting trees orhedges to Provides physical barrier to wind
block andreduce wind . .
speed Reduces wind erosion
Protects topsoil
Protects crops fromwind damage
Covercrops Wind Planting crops to cover soil Reduces wind erosion

Adds organic matter to soil
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MAIZE N '
Your notes

STRIP
CULTIVATION
CULTIVATION ~
TERRACING
TECHNIQUES -
CONTOUR
PLOUGHING

Strip cultivation, terracing and contour ploughing all help to conserve soils by slowing the speed of
water runoff, which allows water time to infiltrate the soil, minimising soil erosion
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ARE PROTECTED

WINDS

PREVAILING =

Wind reduction techniques help to minimise soil erosion and protect crops from wind damage

Conservation of Fertility with Soil Conditioners

Soil conservation Description Effect
technique
Lime Adding lime to soil Improves soil pH, reducing

soil acidity

Enhances nutrient
availability

Promotes beneficial
microbial activity
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Compost

Using decomposed organic matter

Enriches soil with nutrients
Improves soil structure

Increases water-holding
capacity

Promotes beneficial
microbial activity

Greenmanure

Growing plants (e.g. cover crops) specifically to
be ploughedinto the soil

Increases organic matter

Enhances soil fertility

Organic soil conditioners can be used to improve overall soil health, whilst the addition of lime helps to

SOIL CONDITIONER

ORGANIC
LIME

PELLETIZED \@

reduce soil acidity

Cultivation Techniques

Soil conservation
technique

Description

Effect

Avoid marginal land

Not farming onland thatis vulnerable to
erosion or poorin nutrients
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Prevents soil degradation

Maintains soil health

Avoid overgrazing /
overcropping

Managing livestock and crop levels to
prevent depletion

Maintains soil cover

Prevents soil erosion and
compaction

Mixed cropping

Growing different types of crops together

Improves soil health

Reduces pest and disease
issues

Croprotation

Rotating different crops on the same land

Maintains soil nutrients

Reduces disease and pest
buildup

Reducedtillage

Minimising ploughing and soil disturbance

Preserves soil structure

Maintains moisture levels

Agroforestry

Integrating trees and shrubs into farming
systems

Enhances soil structure

Provides shade and wind
protection

Reduced use of heavy
machinery

Minimising the use of heavy equipment on
fields

Prevents soil compaction

Maintains soil structure
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AVOIDING USE OF MARGINAL LANDS

STEEPLY SLOPED,
HIGH-ELEVATION EROSION:

MARGINAL LAND IS
UNSUITABLE FOR
FARMING

SUITABLE, FERTILE _
AND STABLE LAND

Marginal lands (usually steep land with poor soil structure and low fertility) are already vulnerable to soil
erosion, so should not be used for agricultural purposes as this will quickly result in significant soil
degradation in these areas

=

Examiner Tips and Tricks

You should note that many of these techniques help conserve soils in multiple ways. For example,
cover crops protect the soil from wind and water erosion, but they can also ploughed into the soil to
become green compost.
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Sustainability of Food Production Systems

Increasing Sustainability of Terrestrial Food
Production

= Humans are omnivores, consuming a variety of foods, including:
= Fungi
= Plants
= Meat
= Fish

= Dietsthatinclude more food from lower trophic levels, such as plant-based diets, are generally more
sustainable

= Thisis due to theirreduced environmental impact

Crop vs. livestock production
= Yield and cost:
= Crops:
= Theyield of food perunit of land areais significantly higher with crops than with livestock
= Crop production also has lower financial costs associated with it
= Livestock:
= Producing food through livestock requires more land and resources

= [|tisusually more expensive

Plant-based diets
= |ncreasing the proportion of plant-based foods in diets can make agriculture more sustainable
= Thisisbecause plant-based diets decrease the demand forresource-intensive livestock farming

= Energy efficiency is greaterin a plant-based diet compared to a meat-eating diet due to several
factors:

1. Trophiclevels:

= Energyislostateach trophiclevel asit moves up the food chain
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= Whenwe consume plant-based foods directly, we bypass the energy loss associated with raising ,
animals formeat

Your notes
= By consuming plants (the primary producers) directly, we utilise energy more efficiently

2.Feed conversion efficiency:
= Animals raised for meat require significant amounts of feed to grow and develop

= However, alarge portion of the energy from the feed is used for the animals' own bodily functions
and metabolic processes, rather than being converted into edible biomass

= Thisinefficiencyinfeed conversionresultsin higher energy losses when obtaining nutrition from
meat

3. Land use efficiency:
= Producing meat requires vast amounts of land for grazing or growing animal feed crops

= Thisland could otherwise be used more efficiently to cultivate plant-based foods directly for
human consumption

= Byconsuming plant-based foods, we optimise land use and reduce the energy required for
livestock farming

= Byfocusingonlower-trophic-level food production, such as promoting plant-based diets, it is
possible to:

= Maximise food production per unit area

= Atthe same time, mitigating the pressure onland resources
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TROPHIC MEAT -BASED PLANT -BASED
LEMEL DIET DIET
SECONDARY

CONSUMERS | | HUMANS

ﬁ

PRIMARY
CONSUMERS | | LIVESTOCK LINEFE | AN | | HUMANS

ir

[PRODUCERS | | OO0 grgrgrdrddd0dd | | 000 €088008080

AL LA L LA L L ALLLLLL LA
LOWER EFFICIENCY OF HIGHER EFFICIENCY OF
ENERGY TRANSFER ENERGY TRANSFER
BETWEEN PRODUCERS BETWEEN PRODUCERS
AND HUMANS, AND HUMANS — ENERGY
DUE TO ENERGY LOSSES |  |LOSSES ARE MINIMISED
OCCURRING AT TWO AS THERE IS NO
TROPHIC LEVELS INTERMEDIATE TROPHIC

LEVEL — THIS ALLOWS A
GREATER NUMBER OF
HUMANS TO BE
SUPPORTED BY THE SAME
AMOUNT OF CROPS

Efficiency of meat-based vs plant-based terrestrial food production systems

Global food production and distribution

= Current production:

= Global agriculture currently produces enough food to feed approximately eight billion people (the
global population currently stands at 8.1billionin 2024)

= Despite this, food is not distributed equitably around the world
= Someregions experience surpluses, while others face severe shortages
= Foodwaste:

= |tisestimatedthat atleast one-third of all food producedis wasted

Page 22 of 52

© 2015-2024 Save My Exams, Ltd. - Revision Notes, Topic Questions, Past Papers

4

Your notes


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

1, SaveMyExams

Head to www.savemyexams.com for more awesome resources

= This canbe during:
= Post-harvest
= Storage

= Transport and distribution
= SDGgoal:

= The United Nations' Sustainable Development Goal 12 aims to:
= “__.ensure sustainable consumption and production patterns.”
= Target12.3 within this goal focuses on:

= Reducing globalfood waste by 50% per capita at the retail and consumer levels (i.e. halving
global food waste) by 2030

= By minimising food losses throughout production and supply chains (including post-harvest
losses)

Strategies for sustainable food supply
1. Reducing demand and food waste:

= Encouraging plant-based diets: shifting towards plant-based diets can reduce the demand for
resource-intensive animal products

= Improving food distribution systems: increasing the efficiency of food distribution can help
ensure that food reaches those in need and reduce waste. Forexample:

= Usingrefrigerated transport to keep food freshlonger
= Optimising delivery routes to reduce transport time
= Collecting andredistributing surplus food to those inneed

= Educating consumers: raising awareness about the importance of reducing food waste at the
consumer level can have a significantimpact

2.Reducing greenhouse gas emissions:

= Plant-based meat substitutes: developing and promoting plant-based alternatives to meat can
reduce greenhouse gas emissions associated with livestock

= These products mimic the taste and texture of meat but are made from plants

= Low methanerice cultivation: using rice cultivation practices that produce less methane can help

reduce agricultural emissions. For example:

= Periodically draining and re-floodingrice fields
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= Applying additives that reduce methane emissions ,
Reducing methane release by ruminants: adjusting livestock diets and using dietary additives like
seaweed can lower methane emissions from ruminants Your notes

3. Increasing productivity without expanding agricultural land use:

Extending shelf life: improving preservation methods to extend the shelf life of food can help
reduce waste. Forexample:

= |mproved packaging
= |mprovedrefrigeration

Genetic modification: using genetic modification to create crops with increased productivity. For
example:

= Crops that produce higheryields with the same inputs
= Cropsthatare moreresistant to pests and diseases
In-field solar-powered fertiliser production: using solar energy to produce fertilisers on-site
= Reduces the need for synthetic fertilisers
= Reducesreliance onfossil fuels (required for production of synthetic fertilisers)

= Reduces production and transport costs
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Food Security

Food Security

= Food security can be defined as:

When all individuals, at all times, have physical, social and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy life

Key components of food security
1. Availability: ensuring that enough food is produced and supplied to meet the population's needs

2. Access: ensuring that individuals have the resources (economic means) to obtain the food they need
(i.e. foodis affordable)

3.Use: ensuring food is used properly alongside a healthy diet, clean water, sanitation and healthcare to
achieve good nutritional health

4. Stability: ensuring consistent andreliable access to food at all times, without disruptions from
economic or climate-related issues

Regional food security

= Developedregions:
= Generally highlevels of food security
= Goodinfrastructure, economic stability and social safety nets ensure food availability and access
= Examples: North America, Western Europe

= Developingregions:
= Varyinglevels of food security, oftenlower thanin developed regions
= |ssuesinclude poverty, poorinfrastructure and political instability

= Examples: Sub-Saharan Africa, parts of South Asia, Latin America

Factors affecting food security
= Economic factors:

= Incomelevels, food prices and employment opportunities impact individuals' ability to purchase
food

= Environmental factors:
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= Climate change, natural disasters and resource depletionimpact food production and availability /
= Social and political factors:

Your notes
= Government policies, conflict and social inequality impact food distribution and access
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Factors Affecting Agricultural Choices (HL)

Factors Affecting Agricultural Choices

= Thetypes of agriculture practiced in different regions are largely influenced by environmental factors
—mainly:

= Soil type
= Climate
= The agriculturalmethods that are most productive and sustainable in a particular region depend on:
= Soil properties like fertility, structure, and water-holding capacity
= Local temperature andrainfall patterns

= Asaresult, farmers adopt specific agricultural practices to suit the soil and climate conditions of each
biome

= This canleadto contrasting choices in farming methods

Steppe and prairie biome: cereal farming vs ranching
= Soil type: mollisols
» Foundingrasslands, e.g:
= North American prairies
= Eurasian steppes

= South American pampas

Highly fertile andrich in organic matter

= Deep, dark soils that are capable of holding moisture and supporting plant growth

Ideal foragriculture

= Cereal farming
= Commoninregions of steppe and prairie that receive sufficient rainfall to support crop growth
= Mollisols support high-yield cereal crops such as wheat, maize, and barley

= These crops thrive in these nutrient-rich soils

= Ranching
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= More commonindrier areas of the steppe where wateris less available for crop irrigation

= Grasses thrive in mollisols

= This provides grazing land for cattle and sheep

Tropical forest biome: soya beans vs cattle ranching
= Soil type: oxisols
= Foundintropicalrainforestregions, e.g:
= Amazon Basin
= Parts of Africa, e.g. Congo Basin, Central and West Africa
= SoutheastAsia
= Thesesoilsare:
= Heavily weathered
= Acidic

= Lowinnatural nutrients due to highrainfall and temperatures, which cause rapid
decomposition and leaching

= Soyabean farming
= Grownintropical areas where soil can be fertilised and lime is added to adjust pH
= Soyabeansare valuable in global markets for:
= Humanfood source
= Qilproduction
= Livestockfeed
= Cattleranching
= Oftenchosenforareas where soil quality does not support crops

= Overuse canlead to soil degradation

Desert biome: irrigated crops vs ranching
= Soil type: aridisols
= Foundinaridregions, suchas desertsine.g:

= North Africa
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= Middle East

=  American Southwest
= Dry, sandy soils

= Lowinorganic matterand nutrients

= They are challenging to cultivate without irrigation or soilamendments
= |rrigated crops

= Foundinareas with access to waterresources forirrigation, e.g. Nile Delta or regions of California

= Withirrigation, crops like alfalfa, cotton, and various fruits can be grown, but this requires careful
water management

= |rrigationinarid areas canlead to salinisation if not managed properly
= Ranching
= Commoninareaswith:
= Limited water availability
= Desertvegetation that provides sparse but resilient grazing for livestock

= Oftenlow-intensity (fewer animals per hectare) to match the limited feed resources available

Temperate forest biome: mixed arable and pasture farming

= Soil type: brown earths
= Foundintemperate forestregions, e.g:
= Parts of Europe
= Parts of North America
= These soils are fertile with a balanced pH, good drainage, and moderate organic content
= This makes them versatile for agriculture
= Theycansupportarange of agricultural activities, from crop production to grazing livestock
= Mixed arable farming
= |nvolves growing crops like wheat, oats, and vegetables
= Oftengrowninrotationto maintain soil health and fertility

= Mixed arable farmingis ideal for brown earth soils, as they retain nutrients well and support a wide
range of crops
= Pasture farming
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= Commoninareas where grass grows well, providing fodder for livestock like cattle and sheep ,

= Rotating fields between arable crops and pasture helps prevent soil degradation

o

Examiner Tips and Tricks

Your notes

You don’t need to memorise all four pairs of contrasting agricultural choices outlined above, butit’s
agoodideato familiarise yourself with one or two of these. Practicing with one or two examples will
help you explain how local conditions can lead to different agricultural choices within a similar biome
—akey skill forexam success!
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Alternative Farming Approaches (HL)

Alternative Farming Approaches

= Alternative farming approaches aim to address environmental, economic, and sustainability issues in
agriculture

= These methodsfocus onconserving resources, improving soil health, and creating sustainable food
systems

= Key alternative approachesinclude:
= Soilregeneration
= Rewilding
= Permaculture
= Non-commercial cropping

= Zerotillage

Soil regeneration
= Soilregenerationimproves soil health by restoring structure, nutrients, and biodiversity
= Techniquesinclude:
= Covercropping
= Croprotation
= Mulching (adding compost)
= Adding organic matter like manure
= Reducing soil disturbance due to ploughing
= Nutrient management
= Regenerative farming typically reduces or eliminates synthetic fertilisers
= This promotes sustainable nutrient cycles
= Soilregeneration also helpsincrease soil carbon storage

= Thishelpsreduce greenhouse gases and mitigate climate change
Rewilding
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= Rewildinginvolves allowing land to return to a natural state, supporting biodiversity and ecosystem
health

= This oftenincludes reducing human activity and allowing native plants and animals to flourish
= Benefits of rewildinginclude:

= Enhancing wildlife habitats

= Supporting pollinators

= Restoring natural soil nutrient cycling

= Rewilding also contributes to carbon storage as natural vegetation regrows and stores carbonin
plants and soil

Permaculture

= Theword 'permaculture'is a contraction of permanent agriculture

= Permacultureis a farming design that mimics natural ecosystems to create self-sustaining systems
= Theaimis that these systems can be continuously used for agriculture

= Key practicesinclude:
= Conserving water
= Promoting plant diversity
= Using natural pest control
= Minimising artificial inputs like synthetic fertilisers or pesticides

= Crop diversity and crop rotation are used to maintain soil fertility and reduce pests and diseases

Non-commercial cropping
= Non-commercial croppingis growing crops forlocal consumption rather than to be sold commercially
= |tfocuses on community food security and supporting local economies
= Forexample, urban allotments can be used fornon-commercial cropping
= Reducesthe needforlong-distance transport

= Thislowers the carbon footprint of food production

Zero tillage (no-till farming)

= Ploughing breaks up the surface of the soil
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= Thisleads toincreased erosion, loss of organic matter, loss of moisture and soil organisms, and /

soil compaction
Zero tillage (or no-till farming) involves planting seeds directly into unploughed soil Your notes
= This helps prevent soil erosion, conserve moisture, and maintain soil structure

This approach also reduces the need for heavy machinery and fuel, lowering environmental impact

o

Examiner Tips and Tricks

Each of these methods aims to address specific ecological goals like soil health or biodiversity,
with most of them addressing multiple issues. In your exam, you may also need to relate these
methods to larger issues like climate change or food security for stronger answers.
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Regenerative Farming Systems (HL)

Regenerative Farming Systems
= Regenerative farming systems aim to restore:
= Soilhealth
= Bjodiversity
= Productivity
= These systems focus on creatinglong-term sustainable farms through natural processes
= They often use mixed farming techniques

= Thisinvolves combining plants and animals to work together for better farm productivity and
environmental health

= Regenerative farming systems are commonly associated with permaculture

= Permacultureis a farming approach focused on mimicking natural ecosystems

Key techniques inregenerative farming

Use of animals in regenerative farming
= Animals as natural tools:
= Animals like pigs and chickens help clear vegetation and aerate the soil
= Thisreduces the needforheavy machinery

= Animal movement disturbs the soil just enough to help with seed growth and reduce soil
compaction

= Animals also introduce manure to the soil
= This acts as a natural fertiliser that boosts soil nutrient levels and organic matter
= Advantages:
= Reducesreliance on synthetic fertilisers
= |ncreases natural fertility of soil
= Promotes organic matterin the soil, which improves soil structure and nutrient content

= Creates aself-sustaining ecosystem by recycling nutrients within the farm
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= Disadvantages:
= Requires careful management to preventissues like overgrazing or soil erosion by animals
= Canbe labour-intensive on large farms, needing regular monitoring

=  Animal welfare and ethical practices need to be prioritised

Mob grazing
= Mob grazing:
= Mob grazinginvolves moving animals in concentrated groups into specific areas for short periods

= |tissometimes called "tall grass grazing" because the grass can grow very tallin between
grazing periods

= |ncontrastto continuous grazing, mob grazing is more controlled and mimics natural herding
patterns of large herbivores

= This method allows the plants to recover between grazings
= This maintains theirroot systems and enhances soil structure

= Advantages:

= Boosts soil fertility through natural fertilisation from animal manure

= Providesarecovery or "rest" period for grasses and soils

= Encourages biodiversity in the plant life and microorganisms in the soil
= Disadvantages:

= Must be managed well to avoid overgrazing

= Canleadto soilcompactionif not carefully managed

= Time, labourand monitoring are required to move animals regularly

= Not all farms have sufficient land orresources to effectively use mob grazing

Plant-based diets and regenerative systems
= Diverse cropping:
= Plant-based diets can be supported through regenerative practices by growing a variety of crops

= Requires techniques that use multiple different crops, like crop rotation, cover cropping, and
intercropping
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= These methods keep soil healthy by adding organic matter, reducing soil erosion, retaining soil ,
moisture, and reducing pestissues naturally
= Diverse cropping systemsinregenerative farming help meet food demands while building a Your notes

resilient soil structure

o

Examiner Tips and Tricks

If this topic comes up in your exams, always try to think about how regenerative farming mimics
natural ecosystems (and why this is beneficial), especially whenlinking to biodiversity and
sustainability.
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Technological Innovations in Agriculture (HL)

Technological Innovations in Agriculture

= Modern agriculture uses advanced greenhouse and vertical farming techniques
= Thesetechniques:
= |ncrease productivity

= Meet the growing food demands of urban areas

High-tech greenhouses
= Controlled environment:
= High-tech greenhouses are designed to maintainideal growing conditions
= Factors controlling these greenhouses include temperature, humidity, light,and CO; levels
= Year-round crop growthis possible, ensuring consistent yields
= Hydroponic systems:
= Many greenhouses use hydroponic systems for plant growth
= Plants are grownin a nutrient-rich water solution instead of sail
= Hydroponics canreduce waterusage by up to 90% compared to traditional farming
= Thisis because the waterisrecycled within the system
= Thismethod accelerates plant growth andincreases yields
= Energy and climate considerations:
= High-tech greenhouses can be energy-intensive
= Heating, cooling, and lighting require significant energy

= Some greenhouses are adopting renewable energy sources, such as solar and geothermal, to
reduce environmentalimpact

Vertical farms
= Efficientuse of space:
= Vertical farms grow crops in stacked layers withinindoor facilities
= This maximises use of space
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= Thisisanadvantageindensely populated urban areas ,

= Urbanfood production:
Your notes

= Vertical farms have the potential to enhance food security in urban environments
= They canprovide fresh produce to residents and reduce reliance onimports
= Proximity to consumers reduces transportation costs and emissions
= Artificial lighting and climate control:
= Vertical farms use LED lights for optimal photosynthesis
= Artificial lighting ensures consistent growth conditions
= Use systems to minimise water use and deliver nutrients precisely

= Examplesinclude:
= Hydroponics: growing plants without soil, using mineral- and nutrient-rich water instead

= Aeroponics: crops hangin the air with theirroots exposed and a nutrient-rich mist waters

the plants
MIST « EXPOSED ROOTS
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An aeroponic system

Advantages and Disadvantages of Vertical Farms
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Advantages

Disadvantages

Doesn’t require soil, whichis ideal for places with poor soils

Canbe growninall sorts of places, from highly urbanised
cities to the underground

Much more sustainable, using
= Llessland

= Fewer pesticides and fertilisers (and therefore less
pollution)

= Lesswater

= Recycledwater

= |esspolluting machinery

= Lesstransport (reducing food miles)
Savesland for otherresources

Supporting food security and climate change, as thereis
less risk of crop damage from flooding or droughts. It is
more reliable

Aeroponics reduces the amount of labour needed to grow
produce

Needs regular monitoring and knowledge
to operate successfully

Low labourinputs may resultin fewer jobs
and the loss of traditional farming jobs

Heavily technology dependent

= |fthereisafaultinthe system, crop
loss will be catastrophic

Landinurbanareasis expensive, resulting
in higher costs

The systems use alot of energy

Sustainability challenges

= High-tech greenhouses and vertical farms face sustainability challenges

= Theyrely onartificial climate control and lighting, leading to high energy consumption

= Much of this energy still comes from burning fossil fuels

= Researchers are exploring ways to improve efficiency

= Solutionsinclude integrating renewable energy sources and smarter technologies formanaging

resources such as heat, water and nutrients
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Sustainability of Different Diets (HL)

Sustainability of Different Diets
= Factors that affect a diet's sustainability include:

= Food production methods

= Transport of food

= Farmingtechniques

= Societal eating habits

Supply chain efficiency
= Length of the supply chain:
= Alongersupply chainusually increases environmental impact
= Food sourcedlocally has fewer 'food miles' (distance from farm to plate)
= Thisreduces fuel use and carbon emissions
= Shorter supply chains reduce waste by minimising handling and storage time
= Environmental impact of imports:
= Foodsimported from distant countries require transportation
= Thisis often by plane, ship, ortruck

= This transportation emits greenhouse gases, contributing to climate change

Year-round food supply and food miles
= Year-found availability of food:

= Many consumers expect continuous availability of foods, e.g. fresh fruits, in all seasons

= Thisrequiresimporting goods from countries where they are in season, increasing food miles

= E.g.out-of-season strawberries shipped from across the world have a higher carbon
footprint thanlocal, in-season produce

= Tropical fruits such as bananas, pineapples, and avocados are often sourced from distant

locations

Meat consumption and cultural shifts
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= Environmental cost of meat: /
= Meat production has a high environmental impact due toland, water, and energy needs Your notes
= E.g.comparedto plant-based foods, producing 1kg of beef canrequire 15 times more water
= Cattle alsorelease methane, a potent greenhouse gas, during digestion
= Shifts in meat consumption:
= |nsome societies, thereis a growing trend to reduce meat consumption
= Thisis forenvironmental and healthreasons
= Many people are adopting 'flexitarian' diets or 'meatless' days

= Thisis oftentoreduce their personal environmentalimpact from meat production

Rise of veganism and plant-based diets
=  Growing popularity of plant-based diets:
= Plant-based diets are seen as a more sustainable alternative, as they rely less on animal agriculture
= Focusingonvegetables, grains, and legumes:
= Reducesland and wateruse
= | owers greenhouse gas emissions
= Conserves biodiversity
= Nutritional balance:

= Awell-balanced plant-based diet can still meet nutritional needs whilst also being more
sustainable
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M Land use change [ Farm [ Animal feed [l Processing [l Transport Retail [ Packaging Losses
Beef (beef herd) [N S E e dke T 99 ke

Dark Chocolate TG 7Kgl  13kg  47ks
Lamb & Mutton 27 KENNE! 40 kg
Beef (dairy herd) [INININNZZRENNNNNNE| " 33k
Coffec JINATRENIN  11kg  29ks
Shrimps (farmed) [INNISKENININ] 78kg" 27 kg
Cheese JIISKEI 24 ks
Fish (farmed) JISKEN 14 kg
Pig Meat I 12 ke
Poultry Meat I 9.9 ke
Palm Oil I 7.3 ke
Olive Oil [ 5.7 kg
Eges - 4.7 kg
Rice I 4.5kg
sunflower Oil [l 3.6 kg
Tofu ] 3.2 ke
Milk Bl 3.2 kg
Tomatoes . 2.1kg
Peas ] 0.98 kg
Bananas | 0.89 kg

Greenhouse gas emissions across the supply chain for different foods. Greenhouse gas emissions are

measured in kilograms of carbon dioxide-equivalents (COeq) per kilogram of food. (Joseph Poore and

Thomas Nemecek, 2018).

Planetary Health Diet (PHD)

= Definition and goals of the PHD:

= The Eat-Lancet Commission was responsible for developing the Planetary Health Diet (PHD).

= |tisaguide forsustainable and healthy eating

This diet balances human health with the need to conserve natural resources and reduce
environmental damage

It emphasises vegetables, fruits, whole grains, nuts, and a limited amount of animal products
= E.g.limited amounts of red meat and dairy
= Benefits of the PHD:
= Aims toreduce greenhouse gas emissions by shifting dietary habits

= Supports biodiversity and soil health by reducing the need for monoculture farming, which can
degradeland

= Aligns dietary needs with planetary limits
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= Aims to provide the global human population with enough nutrients without exceeding
planetary boundaries
Awaiting image: Planetary health diet

Image caption: A 'planetary health plate' helps to visualise the different components of the Planetary

Health Diet

Examiner Tips and Tricks

Remember that sustainability depends not only on what we eat but also on how food is produced,
transported, and managed.
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Sustainability of Harvesting Wild Species (HL)

Sustainability of Harvesting Wild Species

= Harvesting wild species can be a sustainable alternative to converting land for agriculture

= Sustainable harvestingrelies on using traditional orlow-impact methods that do not deplete
resources

= This approach can maintain ecosystem balance and biodiversity

Benefits of traditional harvesting

= Traditional methods are often sustainable because they use knowledge passed down through
generations

= Thisknowledge includes when, where, and how much to harvest without over-extracting
resources

Examples of wild species harvesting
= Brazil nuts:
= Harvested from mature Amazon forests without cutting down trees
= Brazilnut treesrely on the surrounding ecosystem to reproduce
= Specific bee species pollinate Brazil nut flowers
= Agoutis (smallrodents) spread the seeds
= Keepingforestsintact for nut harvesting supports local economies
= Localcommunities benefit financially
= This encouragesrainforest preservation by local communities

= E.g.inBrazil, Peru, and Bolivia, Brazil nut harvesting supports communities and protects large
areas of the Amazon

= Truffles:
= Atype of underground fungus harvested in forestsin Europe and North America
= Truffle harvesting uses trained dogs or pigs to locate them
= This minimises disturbance to the forest ecosystem
= Preserving forests benefits truffle production, as truffles decline when forests are cut down
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= E.g.France andltaly value truffies as delicacies, supporting forest preservation
= Bamboo:

= Bamboo grows very quickly, allowing for sustainable harvesting
= Harvesting mature bamboo shoots does not harm the plant

= Bamboo provides materials for construction (e.g. flooring and roofing), furniture, cloth, paper and
fuel

= Young shoots canbe harvested for food

= E.g.inChinaand Southeast Asia, bamboo shoots provide income and reduce pressure on slower-
growing trees

= Honey:
= Beescollect nectar fromforest plants, aiding plant pollination
= Forest-basedhoney production needs undisturbed habitats forbees
= This promotes forest conservation

= E.g.inEthiopiaandIndia, forest honey production supports biodiversity whilst also providing
income for rural communities

= |nsects:
= Edibleinsects, such as grasshoppers and beetles, are sustainable protein sources
= |nsectsneed minimalland and water
= Theyalso produce few greenhouse gases

= Harvestinginsects canreduce the demand on traditional livestock
Controversial and endangered species

= Pangolins:
= Pangolins are hunted for scales (used in traditional medicine) and meat
= Overharvesting and habitat loss threaten pangolin populations
= Conservation efforts focus on habitat protection and reducing demand
= E.g.Southeast Asian countries regulate pangolin trade, but poaching remains anissue
= Bears (for bile and other parts):
= Bearbileis traditionally used in some Asian medicines

= |tis often obtained throughinhumane farming methods orillegal poaching
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= Thisdemand has caused declines in some bear populations, e.g. sun bears, Asian black bears,
slothbears

= Synthetic and herbal alternatives are being developed to reduce demand
= Bushmeat:

= Hunting wild animals forfood is commonin tropical regions, especially Africa and Asia
= Qverhunting disrupts ecosystems and endangers species

= Alternative food sources, education, and enforcement of wildlife protectionlaws can help reduce
reliance on bushmeat

= E.g.some conservation groups in Africa are working to provide alternative livelihoods to
hunters, such as farming and eco-tourism, to reduce bushmeat demand

Considerations for sustainable harvesting

= Harvesting wild species sustainably can actually help to preserve biodiversity in some contexts (e.g.
harvesting of brazil nuts and forest honey)

= These sustainable practices can support ecosystems
= However, overharvesting of wild species can harm food webs and habitat stability
= Role of legal regulations:
= Regulations are essential to ensure sustainable practices and protect endangered species

= Many countries have laws to protect wildlife but need effective enforcement and community

involvement

.
Examiner Tips and Tricks
You don't need to learn all these different examples for your exams but you should familiarise
yourself with a few well-understood cases, such as Brazil nuts or forest honey, toillustrate how
harvesting practicesinvolving wild species can be achievedin a sustainable way.

\
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Sustainability of Lower Productivity Food Systems (HL)

Sustainability of Lower Productivity Food Systems

= | ower productivity food systems focus on small-scale, traditional, or alternative farming practices
= These systems often prioritise:
= Sustainability
= |ocalfood security
= Environmental health
= Examplesinclude:
= Indigenous farming methods
= These methods oftenrespect natural cycles and ecosystems
= Traditional subsistence agriculture
= Farmers grow food mainly for their family or local community
= Alternative systems like permaculture
= Use sustainable methods to grow diverse crops with minimal environmental impact

= These systems generally have lower yields compared to high-intensity commercial agriculture

Claims of sustainability
= Advocates argue that low-productivity systems can support global sustainability by:
= Reducing the environmental impact
= E.g.byreducing greenhouse gas emissions and biodiversity loss
= Preserving local ecosystems and biodiversity
= E.g.through more natural farming methods
= Focusingon:
= Soilhealth
= Water conservation

= Minimising chemicalinputs
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= These systems also often enhance resilience to climate change /
= Thisis because diverse crops and traditional practices may be more adaptable to changing Your notes
conditions

Challenges for feeding a growing population
= Despite sustainability benefits, low-productivity systems face limitations:
= Lower foodyields:
= These systems may not produce enough food to meet the needs of alarge, global population
= Economic constraints:
= They oftenrely onlocalresources and are not designed for large-scale food distribution
= Lack of commercial viability:

= Many low-productivity systems have limited market reach, reducing theirimpact on global
food supply chains

= Balancing sustainability with the need for higher food output is a significant challenge for these
systems

Evaluating sustainability vs. productivity needs

= Pros of low-productivity systems:
= Environmentally friendly, with fewer pollutants and minimal resource extraction
= Promote local food security, particularly forindigenous and rural communities
= Maintain cultural and agricultural heritage by preserving traditional knowledge

= Cons of low-productivity systems:
= Limited ability to feed large populations at a global scale
= May struggle to keep up with demand as populations grow, especially in urban areas

= Oftenlacktheinfrastructure to supportlarge-scale distribution, reducing accessibility for wider
populations

Real-world examples
= Riceterracesin Southeast Asia:

= Traditionalrice terraces reduce soil erosion and promote water conservation, but the yield may
not compete with industrial rice production

= Amazon rainforest farming (indigenous agroforestry):
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= |ndigenous groups in the Amazon use agroforestry techniques thatintegrate crops (e.g. cassava) ,
with native trees and plants
Your notes
= This method supports biodiversity and preserves soil health using low-impact techniques
= |tprovides foodforlocal communities without large-scale deforestation or high resource inputs

= Butproduceslower quantities of food compared to intensive farming
= Peruvian Andean potato farming:

= Andean farmers cultivate diverse potato varieties adapted to high-altitude climates
= Thesystemrelies onlocal knowledge and traditional farming methods, sustaining soil fertility

= While it supports food security forlocal communities, itis not highly productive on a commercial
scale

o

Examiner Tips and Tricks

Make sure you are clear about how these low-productivity systems benefit local communities and
the environment, but also why they may not solve global food demands.
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Food Distribution, Quality & Malnutrition (HL) V4

Your notes

Food Distribution, Quality & Malnutrition

Food distribution patterns
= Food distributioninvolves moving food from production areas to consumers
= Thisisinfluenced by factors like:
= Economic policies
= Trade systems
= |nfrastructure quality (e.g. transportation systems)
= Many countriesimport a significant portion of theirfood, relying on global trade networks
= Unevendistribution oftenresultsin food surpluses in some regions and food scarcity in others
= \Wealthier countries typically have diverse, high-quality food supplies
= | ower-income countries may face food shortages
= Ruralorisolated areas can have limited infrastructure

= This can make food access difficult, even near production areas

Food quality and nutrition

= Food quality varies widely, impacting nutrition and health
= Quality foodisrichin essential nutrients (vitamins, minerals and protein)
= Processed foods often have lower nutritional value and may be highin sugar, salt and fats

= Quality of food does not always correlate with food quantity or appearance
= Highbiomass (e.g.large volume of staple grains) does not always mean high nutritional value
= Calorie-rich, nutrient-poor foods canlead to 'hidden hunger'

= Thisis where malnutrition and nutrient deficiencies occur despite adequate calories

= Populationsrelying on low-quality diets may face healthissues even with enough food (e.qg. if diets
lack essential nutrients)

Types of malnutrition
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= Malnutritionrefers to health issues arising from inadequate or unbalanced nutrition ,
= There are two maintypes: Your notes
= Undernourishment

= QOvernourishment

Undernourishment and undernutrition
= Undernourishment is when there is insufficient calorie intake to meet basic energy needs
= Undernutritionis alack of essential nutrients, evenif calories are sufficient
= Causes:

= Food scarcity, poverty, and food distribution problems

= Commoninlow-income areas where diets lack variety and essential nutrients
= Healthimpacts:

= Weightloss

= Weakenedimmunity

= Extreme fatigue

= Stunted growth

= Developmentalissues

Overnourishment and overnutrition
= Overnourishmentis the excessive intake of calories

= Overnutritionis the excessive intake of non-essential nutrients (e.g. fats, sugars, and salts) without
sufficient vitamins and minerals

= Causes:

= Linkedto highfood consumption and low physical activity

=  Commoninwealthier populations with high access to calorie-rich, processed foods
= Healthimpacts:

= Chronic diseases, e.g. obesity, heart disease, and type 2 diabetes

Causes of food insecurity and malnutrition

= Natural disasters: droughts, floods, and crop pests reduce food availability
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= Economic inequality: low-income populations may struggle to afford nutritious food
= Conflict and political instability: wars disrupt agricultural production and food distribution networks

= Cultural and dietary practices: cultural habits and food preferences impact food choices (e.g.
overconsumptionin some cultures)

Real-world examples
Irish potato famine (1845-49)
= Caused by potato blight, a fungal disease that destroyed potato crops
= Potatowas astaple food formany Irish people at the time
= Heavyreliance on a single crop left the population vulnerable to food shortages
= Poorgovernmentresponse and weak food distribution systems worsened the famine

= |edtoonemillion deaths and mass emigration fromlreland

East African famines
= Frequentfaminesin East Africa, notably in Ethiopia and Somalia
= Caused by drought andregional conflict
= Limitedinfrastructure and political instability prevent food distribution in these regions
= Many people are suffering from undernutrition due to restricted access to varied, nutrient-rich foods

= Dependence oninternational aid highlights the challenges of local food self-sufficiency in developing

countries

o

Examiner Tips and Tricks

Remember that malnutritionincludes both undernutrition and overnutrition. Be able to give
examples of each type and their causes.
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