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Sustainable Agriculture is the production of food fiber, or other plant or animal products using farming techniques that protect the environment, public health, human communities and animal welfare
Aims of sustainable agriculture
a) Satisfy human food and fiber needs
b) Enhance environmental quality and the natural resources base up on which the agricultural economy depends
c) Make the most efficient use of nonrenewable resource and on farm resources
d) Sustain the economic viability of farm operations
e) Enhance the quality of life for farmers and society
NB: Sustainable agriculture integrates three main goals
1. Environmental health
2. Economical profitability
3. Social and economic equity 
Sustainability rests on the principle that we must meet the needs of the present without compromising the ability of the future generations to meet their own needs. Therefore stewardship of both natural and human resources is of prime importance.
Forms/Examples of sustainable agriculture
1. Organic agriculture / Farming
2. Conservation agriculture 
3. Integrated farming 
Organic agriculture / Organic Farming
This is an agricultural production system that sustains the health of soils, ecosystems and people by using only organic materials in the production process.  
Organic farming is a form of sustainable agriculture that desists from using inorganic materials in agricultural production processes 
Principles / Objectives of organic farming
1. Promote the maintenance of plant health through use of organic materials 
2. Promotes the maintenance of soil fertility and structure 
3. Promote the maintenance and enhancement of soil life
4. Contribute to a high level of biological diversity
5. Produce products of high quality that are safe and healthy for human consumption 
6. Promote high animal welfare standards
7. Make responsible use of energy and natural resources
8. promote crop and livestock integration on a farm
9. Diversify farming system and crops
Benefits of organic farming 
1. Reduces pollution to the environment by avoiding the use of agro chemicals
2. Reduces occurrence of chronic diseases like cancer in humans by limiting use of agro chemicals
3. Reduces farm production costs hence high profits
4. May maintain pest population below economic injury levels
5. May reduce emission of Green House Gasses (GHG) hence controlling Global warming
6. Maintains and improves farm productivity for many years to come
7. Maintains soil structure, fertility and productivity
8. Maintains and improves soil biodiversity for good health of soil
9. Conserves natural resources like wetlands and forests for future use
10. Crop products are more nutritious and healthy
11. It uses less energy in the process of production
12. Reduces environmental degradation
Agriculture practices that enhance organic farming 
1. Use of manures to improve soil fertility
2. Growing pest resistant varieties of crops
3. Practicing minimum cultivation or no till of soil to conserve soil biodiversity and properties
4. Use of organic pesticides in pest control
5. Use of biological pest and weed control methods
6. Practice agro forestry to enhance biodiversity inside and outside the fields
7. Control of soil erosion to conserve soil structure
8. Practice crop rotation to maintain soil fertility and control pests and parasitic weeds
9. Carry out mulching to conserve soil moisture, maintain soil fertility and control weeds
10. Make and use biogas as a clean source of energy to conserve forests
11. Practice intercropping to control weeds 
12. Produce legumes along other crops to maintain soil fertility
13. Proper integration of crops and livestock to reduce reliance on external inputs (integrated mixed farming)
14. Use drip irrigation that does not waste water
 Challenges to organic agriculture in Uganda 
1. Limited access to markets for the products
2. High incidence of pests and diseases that may not be handled using organic means
3. Climatic change that affects crop and livestock yields
4. Limited knowledge about organic farming amongst farmers
5. Limited government support to organic agriculture
6. Products are too expensive to the consumers due to high costs of production
7. Use of biological agents may be harmful to the environment
8. May not easily be practiced on large scale since its labor intensive 
NOTE: 
· Write short notes on how to prepare and apply different forms of organic manures into the soil
· Write short notes on the importance, disadvantages and challenges of applying organic manures
· Write the different properties of manures and how they contribute to maintenance of soil fertility 

Conservation Agriculture
Conservation Agriculture is set of soil management practices that minimize the disruption of the soil structure, composition and natural biodiversity. Conservational agriculture employees the use of cultural/ traditional methods of agricultural production 
Benefits of conservation agriculture/ farming 
1. Maintains soil structure 
2. Reduces farm production costs
3. Reduces environmental degradation hence conserves nature 
4. Maintains soil fertility
5. Cheap method of farming
6. No effect to man and livestock  
Agriculture practices that enhance conservation agriculture/ farming 
1. Use of organic manures
2. Minimum or no tillage 
3. Growing pest resistant varieties of crops
4. Mulching to control erosion, weeds, maintain soil moisture and fertility 
5. Traditional/cultural weeds, pests and diseases control such as timely planting and harvesting 
6. Practice agro forestry to enhance biodiversity inside and outside the fields
7. Practice crop rotation to maintain soil fertility and control pests and parasitic weeds
8. Practice intercropping to control weeds 
9. Produce legumes along other crops to maintain soil fertility
10. Proper plant spacing to maintain soil fertility 
11. Cover cropping 
12. Grow tick repellant plants such as spider flower on the farm
13. Controlled bush burning to kill the parasites
14. Rotational grazing
15. Double fencing
16. Bush fallowing 
17. Use of closed seasons 
18. Use of clean planting materials 
19. Use of trap crops 
20. Uprooting and burning affected plants (rogueing) etc
Challenges of conservation farming
1. It’s rudimental and time consuming
2. Cannot easily be applied on large scale production since its labor intensive 
3. Productivity may go down with time due to poor methods of pests and disease control and soil fertility maintenance
Integrated farming 
It’s a farming system where all enterprises and activities on the farm support each other in the production process. 
Features of integrated farming 
1. It involves applying a number of ways and skills in crop and livestock management. For example in management of the soil, pests, weeds, parasites etc  
2. integrated farming involving crops and cattle production where each support other, i.e Cattle may provide manure to crops as the crops residues are fed to cattle
Advantages of integrated farming
1. May require less inputs hence reducing production costs
2. Production per unit area increases as more enterprises are involved
3. Diversification of production guards against total failure
4. Reduces accumulation of wastes on the farm and environment
5. Ensures maximum use of farm resources for production
6. Guards against production risks and uncertainties  
Agriculture practices that enhance integrated farming 
1. Mixed farming 
2. Intercropping 
Challenges of integrated farming/Management 
1. May require a lot of capital for the different enterprises and activities
2. Requires skills and labour for the different enterprises 
3. May require a big chunk of land 
NOTE: Write short notes on;
1.  Integrated pest management 
2. Integrated weed control management 
3. Integrated parasite control management 
4. Biological control methods 
Agricultural practices that are not sustainable (those that interfere with the ecosystem)
1. Use of fertilizers that may alter soil pH
2. Un controlled/ Flood Irrigation that increases salts in soils and run off of water
3. Deforestation that clears natural vegetation that emits greenhouse gasses contributing to global warming
4. Continuous / Over cultivation that destroys soil structure hence soil erosion
5. Use of broad spectrum pesticides that kill pest predators and increase pests
6. Pollution of water bodies by fertilizers and pesticides causes death of fish and other aquatic organisms
7. Un controlled bush burning that increases greenhouse gasses and destroys soil organic matter
8. Use of GMOs that may have adverse effects on other organisms
9. Reclamation of swamps for agriculture that may interfere with their biodiversity and purification of water
10. Continuous use of inorganic fertilizers which affects soil properties and its productivity
11. Mechanization that causes environmental pollution and destruction of soil structure
12. Use of green houses 
13. Use of hydroponics and Aquaponics
Effects of practicing non sustainable agriculture practices
Negative effects 
1. Increased environmental pollution resulting from mechanization and use of agrochemicals
2. Increased unemployment rates in the agricultural sector resulting from the use of machines and technology. 
3. Soil degradation resulting from soil erosion as a result of continuous tillage
4. Destruction of soil structure thru soil capping and formation of hardpans resulting from mechanization
5. Increased costs of production due to high technologies and mechanization
6. May have dangerous ecological effects as a result of excessive and continuous use of agricultural chemicals. Such effects may include 
             i)Eutrophication
             ii)Pest resurgence
             iii) Extinction of some useful biological organisms
             iv)Destruction of habitants and niches of organisms
                          v)Mutation 
            vi)Salinity of the soil
            vi)  Some agrochemicals are non-biodegradable and hence enter food chains 
                in a more concentrated amounts
7. May lead to excessive production within the country and hence price fluctuation 
NOTE: Make personal notes on advantages and disadvantages of using inorganic substances (agro chemicals) in agriculture 

Positive Effects 
1. Increased productivity of the agricultural sector due to better inputs, management and mechanization. i.e Output per unit input increases
2. Increased profitability of the agricultural sector due to increased productivity and quality hence improving the livelihood of the participants
3. Reduced drudgery in the sector due to mechanization making the industry respectable
4. Leads to industrialization of the country due to agro processing industries hence development of the nation
5. Increases government foreign exchange due to exports hence improving the balance of trade and balance of payment of the country
6. Leads to development of better quality inputs hence the country develops in science, innovation and technology due to increased research
7. Increased government revenue and income of farmers
8. Timely farm operations since they are easy to handle and apply 
9. They are cheap in the long run since they save labor
10. Ensures production throughout the year 
11. Improves quality of agricultural products eg. Plumpness in tomatoes
12. Enables combination of farm enterprise since the farmer is left with some time in which to concentrate on other ventures
BIOTECHNOLOGY

Biotechnology is the manipulation of living organisms to produce goods and services useful to human beings. 

Examples of biotechnology 
1. Genetic engineering (manipulation of genes in living organisms) and 
2. Tissue culture are tools used in biotechnology

Application of biotechnology 
· Production of penicillin by bacteria
· Use of fungus in wine production
· Use of fungus in fermentation to produce alcohols
· Use of microbes in decomposition to form manures
· Use of rhizobia in nitrogen fixation
· Use of bacteria in making yoghurt
· Use of microbes in sewage degradation
· Production of enzymes by some microbes
· Production of hormones like insulin by some organisms
· modification of fruit ripening and tuber shelf life
· Production of vaccines for livestock
· Modification of plant nutrient content
· Repair of tissues and organs in plants and animals
· Multiplication  of both plants and animal growth tissues 
 
Genetic engineering 	- it’s a technique of choosing desired genes from organisms and moving it between organisms in a fast, accurate and efficient manner	. 
Genetic engineering gives rise to GMOs 

Genetically Modified Organisms (GMOs) -These are Organisms containing genes that have been artificially inserted into them other than acquisition through a natural process 

Benefits of Biotechnology and genetic engineering 
· Reduces wastage of pesticides 
· Improves quality of food 
· Reduces cost of production in agriculture 
· Ensures reduced use pesticides hence control of environmental pollution
· Ensures good health due to healthy eating 
· Improves appearance and taste of crop products. 
· reduces time taken in breeding process
· improves profitability of farming
· Increasing crop and animal yields 
· Increasing flexibility in crops 
· Improve  nutritional values of crops 
· Increases ability of some plants to remove toxins from soil
· Reduces post-harvest losses in crops
· Can eliminate allergies in crop products
· May increase herbicide tolerance in some crops
· Leads to fast growth and maturity for both plants and animals 

Tissue culture is the use of plant tissue or cells in multiplication and propagation of crops.  Plant tissues or cells are developed into new plants under controlled conditions in laboratories. The tissue comes from a single parent hence tissue culture can be another form of cloning

Challenges to using GMOs / Genetic engineering in agriculture
1. Poor management of the genetic engineering process can affect the environment
2. Modification of genetic material may lead to loss of some species
3. Genes produced can be a problem in nature as some genes are lost
4. It’s an expensive technology
5. The modified genes can turn invasive and aggressive to other indigenous species
6. Introduction of genes by transformation disturbs the natural genetic balance or order
7. There are ethical issues associated to joining crops and animal genes
8. GMOs may have negative effects on pollinators
9. Genetic erosion may occur as indigenous genes are replaced by new genes
10.  The technology is very sophiscated hence requires expensive equipment and high skills to be practiced
11. May have negative effects to consumers 
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