
 Introduction to Agriculture 

 Definition of Agriculture 

 ●  Agriculture is the science and art of cultivation of crops and rearing of livestock. 

 ●  As  a  science,  it  involves  experimentation  and  application  of  scientific 
 knowledge  in such areas as; 

 �  Soil analysis, 

 �  Control of pests and diseases, 

 �  Farm machinery and structures, 

 �  Crop and livestock breeding. 

 ●  As an art, it involves the use of learned skills in; 
 �  Tilling the land, 

 �  Construction, 

 �  Measurement, 

 �  Harvesting of crops, 

 �  Feeding and handling of livestock 

 �  Marketing. 

 Branches of Agriculture 

 Crop Farming (Arable Farming) 

 ●  The practice of growing crops on cultivated land. 

 It is subdivided into: 

 ●  Field crops Cultivation  : 

 �  maize, beans, potatoes, coffee, tea,    cotton to name but a few. 

 ●  Horticulture: 
 �  It involves the growing of perishable crops which have high value. 

 �  It is further subdivided into: 
 �  Floriculture -  the growing of flowers. 
 �  Olericulture  - the growing of vegetables. 



 �  Pomoculture  - the growing of fruits. 

 Livestock Farming 
 ●  This branch deals with the rearing of livestock for various products. 

 It is further subdivided into: 

 ●  Pastoralism:  This is the rearing of mammalian livestock  such as cattle, sheep, goats, 
 rabbits, pigs and camels. 

 ●  Fish Farming (Aquaculture  ):  This is the practice of  rearing fish and other aquatic 
 organisms , in ponds. 

 ●  Bee  Keeping  (Apiculture  ):  This  involves  the  rearing  of  bees  in  structures  known  as 
 beehives. 

 ●  Poultry Keeping  :  This is the keeping of domesticated  birds. 

 Agricultural Economics 
 ●  It  deals  with  the  allocation  of  scarce  resources  (land,  labour,  capital  and 

 management) for agricultural production. 

 Agricultural Engineering 
 ●  This  branch  of  agriculture  deals  with  the  use  and  maintenance  of  farm  tools, 

 machinery and structures. 

 Farming Systems 
 ●  A farming system is the organization of the various enterprises in a farm. 

 It is determined by the following factors: 
 ●  Resources available (land, labour, capital and management). 
 ●  Skills of the farmer. 
 ●  Environmental factors such as climate, soil type and topography. 
 ●  Government policy. 
 ●  Farmer's choice and preference. 
 ●  Enterprise requirement. 
 ●  Social-cultural factors. 

 The following are systems of farming: 

 Extensive System  : 



 ●  It  is  a  system  where  a  large  piece  of  land  with  low  investment  of  resources  per  unit 
 area is carried out. 

 Advantages 
 ●  It is cheap. 

 ●  Does not require high level of management. 
 ●  Requires less labour. 

 Disadvantages 
 ●  Low profit per unit area. 

 ●  Cannot be practiced where land is limited. 
 ●  Low output per unit area. 
 ●  The land is under-utilized, 

 Intensive Farming  : 

 ●  This  system  utilizes  the  factors  of  production  to  the  maximum  and  involves  high  level 
 of management. 

 Advantages 

 ●  Maximum utilization of the resources. 
 ●  Can be practiced even where land is a limiting factor. 
 ●  Results in high yields. 
 Disadvantages 

 ●  Labour intensive. 

 ●  High capital investment is required. 
 ●  Requires high level of management. 
 ●  Can lead to high loses in case of poor management. 

 Large Scale Farming 

 ●  Refers to the farming practice under large areas of land over 20 hectares. 

 ●  It is used mainly for commercial purposes. 

 ●  The system is highly mechanized. 

 Advantages 
 ●  Results in high yields. 

 ●  Due to economics of scale high profit is realized. 

 Disadvantages 
 ●  Lack of diversification may lead to total failure in case of unfavorable conditions. 



 ●  High level of management is required. 
 ●  Heavy capital investment. 
 ●  Requires skilled and qualified manpower. 

 Small Scale Farming 
 ●  Refers to farming carried out on a small area of land less than 5 hectares. 
 ●  Family or casual labour can be engaged during the peak periods. 
 ●  Most of the Kenyan farmers are small scale due to unavailability of farmland. 
 Advantages 

 ●  Requires low capital investment. 
 ●  Possible where land is a limiting factor. 
 ●  Does not require high management level unless under intensive system. 

 Disadvantages 
 ●  Uneconomical 10 mechanize due to small size. 

 ●  Low production. 
 ●  Provides limited employment. 
 ●  Labour intensive. 
 ●  Difficult to specialize. 

 Methods of Farming 

 ●  A method of farming is an established way of carrying out farming activities. 
 ●  The following are the common methods of farming: 

 Mixed Farming 

 ●  It is the practice of growing crops and keeping of livestock on the same land. 
 ●  Its common in high potential areas. 
 Advantages 

 ●  Mutual benefit between crops and livestock. 
 ●  Crops supply feed for animals while animals supply manure for crops. 
 ●  Acts as an insurance against total loss by the farmer. 
 ●  The farmer is assured of an income throughout the year. 
 ●  There is maximum utilization of the resources. 
 ●  Animals can be used in the farm activities particularly draught animals. 
 ●  Ensures proper utilization of labour and land throughout the year. 
 Disadvantages 

 ●  High initial capital. 
 ●  Lack of specialization. 
 ●  Land can be a limiting factor if both enterprises are to be raised. 



 ●  Requires high level of management for both enterprises. 

 Nomadic-Pastoralism 
 ●  This is the practice of livestock rearing whereby animals are moved from one place to 

 another in search of water and pastures. 
 ●  It is practiced in the arid and semi-arid areas where in most cases beef animals   are 

 kept. 
 Nomadic pastoralism is gradually changing to ranching with the introduction of: 
 ●  Improved pasture species, improved livestock breeds and supplementary feeding. 
 ●  Efficient disease and parasite control measures. 
 ●  Improved infra-structure such as roads, water supply, cattle dipping facilities. 
 ●  Extension services. 

 Advantages 
 ●  Serves as the backbone of beef industry in Kenya. 
 ●  Proper way of utilizing the arid and semi arid areas. 
 ●  Source of income to the pastoral communities. 

 Disadvantages 
 ●  It  encourages  the  spread  of  livestock  pests  and  diseases  due  to  communal  watering 

 points, grazing and dipping facilities. 
 ●  There is a tendency to increased soil erosion and land degradation. 
 ●  Source of conflicts and ethnic tension among the nomadic communities for the 

 control of good pastures and water. 
 ●  Difficult to control breeding and breeding diseases. 
 ●  High rate of inbreeding leading to poor quality livestock. 
 ●  Low  production  of  milk,  meat,  hides  and  skins  due  to  wastage  of  energy  in  traveling 

 from one place to another in search of pastures and water. 
 ●  High death rates as a result of walking for long distances. 

 Shifting Cultivation 
 ●  It  is  a  traditional  method  of  cultivating  a  piece  of  land  until  the  soil  is  exhausted  and 

 crop yields decline. 
 ●  The  land  is  abandoned  and  the  farmer  shifts  to  a  new  field  as  the  previous  land  is  left 

 fallow to regain its fertility. 
 Advantages 

 ●  Land is allowed to rest and regain its fertility. 
 ●  No build up of pests and diseases. 
 ●  Soil structure is restored. 
 ●  The cost of production is low since inorganic fertilizers and pesticides are not used. 
 ●  Crop produce are chemical free. 



 Disadvantages 

 ●  Not practical where land is a limiting factor. 
 ●  Farm planning and acquisition of credits for land development is 'not possible. 
 ●  It is a cumbersome method due to constant movement. 
 ●  Lack of soil conservation measures 
 ●  Not possible to grow perennial crops. 
 ●  Low output per unit area due to poor farming methods. 
 ●  Where fire is used to clear the land organic matter is destroyed. 

 Organic Farming 

 ●  It  is  a  fanning  method  where  crops  are  grown  and  livestock  reared  without  the  use  of 
 agrochemicals. 

 ●  It  is  a  method  of  farming  which  has  been  adopted  to  reduce  the  long  term  effect  of 
 the agro-chemicals on crops which may eventually end up in man and livestock. 

 ●  Agro-chemicals  are  also  expensive  thus  organic  farming  reduces  the  cost  of 
 production. Organically produced goods fetch high market prices. 

 Advantages 

 ●  Cheap and cost effective. 
 ●  Make use of the locally available materials 
 ●  Useful in improving the soil structures. 
 ●  No side effects from the crops and livestock products. 
 ●  No environmental pollution. 

 Agro-Forestry 
 ●  This is the practice of integrating trees and crops on the same piece of land. 

 ●  With  land  resources  becoming  more  scarce,  agroforestry  is  becoming  more 
 important. 

 Examples of common agroforestry trees and shrubs include: 
 ●  Cajanus cajan 
 ●  Grevillea robusta 
 ●  Sesbania sesban 
 ●  Calliandra calothyrsus 
 ●  Casuarina equisetifolia 
 ●  Leucaena leucocephala 

 Trees selected for agroforestry should have the following characteristics: 
 ●  Able to grow fast. 
 ●  Deep roots to minimize competition for nutrients. 
 ●  Should be preferably leguminous. 



 Advantages 
 ●  Trees reduce soil erosion in a given area. 
 ●  Leguminous trees add nitrates into the soil thus improving the  soil  fertility. 
 ●  Some trees can be used as livestock fodder to provide a high level of proteins. 
 ●  They are important sources of wood fuel and timber. 
 ●  There is maximum utilization of land. 

 Importance of Agriculture to the Economy of Kenya 

 ●  Provides  food  to the population to meet nutritional  requirements and to enable man 
 to engage in other activities of farming. 

 ●  Provides  employment  .  This  for  example  can  be  direct  as  a  labourer  in  the  farm,  tea 
 plucker or indirect for example, working in agricultural based industries. 

 ●  Source of  raw materials  for industries for example  cotton lint for textile industry. 

 ●  Provides  foreign exchange  - through exporting agricultural  produce. 

 ●  Provides  market  for  industrial  goods  agriculture  is  a  consumer  of  the  finished 
 goods from agro-based industries. 

 ●  Source  of  income  -  farmers  as  well  as  the  government  get  revenue  from  the  sale  of 
 agricultural produce and tax payment. 

 Factors Influencing Agriculture 

 Introduction 

 Agricultural production is influenced by external factors: 
 ●  Human factors 
 ●  Biotic factors 
 ●  Climatic factors 
 ●  Edaphic factors. 

 Human Factors 
 These  are  human  characteristics  which  affect  the  way  decisions  are  made  and  operations 
 carried out. 

 ●  Level of education and technology  : 
 �  Skills 



 �  Technological ad van cements . 
 ●  Human health/HIV-AIDS  : 

 �  These affect the strength, the vigour, vision and the determination 
 to work. 

 �  HIV/AIDS is the biggest threat to human health today and has long 
 lasting effects on  agriculture, such as; 

 �  Shortage of farm labour. 
 �  Loss of family support. 
 �  Low living standards leading to despondency and hopelessness. 
 �  Increased criminal activities. 
 �  More time spent by the Government and NGO's in Carring for the sick. 

 ●  Economy; 
 �  Stability in the countries' economy affect agricultural production. 

 ●  Government Policy: 
 �  These  are  governmental  laws  which  have  been  enacted  to  protect  farmers,  land 

 and livestock. 
 They include: 
 �  Food policy 
 �  Policies on control of livestock parasites and diseases. 
 �  Policies on marketing of both local and export products and others. 

 ●  Transport and communication  : 
 �  For agricultural goods to move from the farm to the consumers. 

 ●  Cultural practices and religious beliefs: 
 �  These  activities  hinder  important  changes  in  a  society  that  may  bring  agricultural 

 development. 
 ●  Market forces: 

 �  Demand and supply forces which affect prices of commodities in a free market. 
 Biotic Factors 

 These are living organisms which affect agricultural production. 
 ●  Pests -  Destructive organisms which destroy crops. 

 ●  Parasites  -  These  are  invertebrates  which  live  in  or  on  other  living 
 organisms. 

 ●  Decomposers  -  Organisms  which  act  on  plants  and  animal 
 tissues to form      manure. 

 ●  Pathogens  - Micro-organisms which cause diseases. 

 ●  Predators  - Animals that kill and feed on other animals. 
 ●  Pollinators  -  They  transfer  pollen  grains  from  the  stamens  to  the  pistil  of 

 a flower. 



 ●  Nitrogen  fixing  bacteria  -They  are  micro-organisms  which  convert 
 atmospheric nitrogen to nitrates ready for use by the plants. 

 Climatic Factors(weather elements). 
 ●  Rainfall, 
 ●  Temperature, 
 ●  Wind, 
 ●  Relative humidity 
 ●  Light. 

 Weather  - Atmospheric conditions of a place at a given  time period. 
 Climate  - weather conditions of a place observed and  recorded for a period of 30-40 years. 

 Rainfall 

 Supplies Water: 
 ●  Which is necessary for the life process in plants and animals. 
 ●  Which makes the plant turgid hence provides support. 
 ●  Acts as a solvent for plant nutrients. 
 ●  Cools the plant during transpiration. 
 ●  Which is used as a raw material in photosynthesis. 

 When plants lack enough water they respond in different ways as follows: 
 ●  By closing the stomata to restrict water loss. 
 ●  Hastens maturity. 
 ●  Some will roll their leaves. 

 Other plants have developed permanent adaptation to water stress such as: 
 ●  Growing needle like leaves. 
 ●  Develop fleshy leaves for water storage. 
 ●  Develop long roots. 
 ●  Wilting and death in extreme conditions. 

 Important Aspects of Rainfall: 
 ●  Rainfall reliability  ; 

 �  This is the dependency on the timing of the onset of the rains. 
 ●  Amount of rainfall  ; 

 �  Quantity of rain that falls in a given area within a given year. 
 ●  Rainfall distribution  ; 

 �  The number of wet months in a year. 
 ●  Rainfall intensity  ; 

 �  Amount of rainfall that falls in an area within a period of  1  hour. 



 Temperature 
 ●  This is the degree of hotness or coldness of a place measured in degrees Celsius. 

 ●  Cardinal range  of temperature  is the temperature  required by plant to grow and 
 thrive well. 

 ●  Optimum  range  of  temperatures  -  the  best  temperature  for  the  best  performance  of 
 plants. 

 Effects of Temperatures on Crop Production: 
 Low temperatures: 

 ●  Slow the growth rate of crops due to slowed photosynthesis and respiration. 

 ●  High incidences of disease infection. 

 ●  Improves quality of crops such as tea and pyrethrum. 

 High Temperatures 
 ●  Increase evaporation rate leading to 

 ●  Wilting. 
 ●  Hastens the maturity of crops. 
 ●  Increase disease and pest infection. 
 ●  Improves quality of crops such as pineapples, oranges and pawpaws. 

 Wind 

 Wind is moving air. 
 Good effects of wind include: 
 ●  Seed dispersal 
 ●  Cooling of land 
 ●  Pollination in crops 
 ●  Brings rain bearing clouds 

 Negative effects of wind: 
 ●  Increases the rate of evaporation of water. 
 ●  Causes lodging of cereals and distorts perennial crops. 
 ●  Increases evapo-transpiration. 
 ●  Spreads diseases and pests. 
 ●  Destroys farm structures. 



 Relative humidity 

 ●  The amount of water vapour in the air 

 ●  Affects the rate of evapo-transpiration. 

 ●  Forms dew which supplies soil with moisture under dry conditions. 
 ●  High humidity induce rooting in cuttings. 
 ●  Increases disease multiplication and spread. 

 Light 
 ●  Provide radiant energy harnessed by green plant for photosynthesis. 

 Important aspects of light: 
 ●  Light intensity  ; 

 �  The strength with which light is harnessed by chlorophyll for photosynthesis. 
 ●  Light duration  ; 

 �  The period during which light is available to plants per day. 
 �  Plant response to light duration is known as  photoperiodism. 
 �  Short-day plants  -  require less than 12 hours of daylight  to flower and   seed. 

 �  Long-day plants  - require more than 12 hours of daylight  to flower and seed. 

 �  Day-neutral plants  require 12 hours of daylight to  flower and seed. 
 ●  Light wavelength; 

 �  This is the distance between two - successive crests of a wavelength. 
 �  It dictates the difference between natural and artificial light. 
 �  Chlorophyll absorbs certain wavelengths of light. 

 Edaphic Factors Influencing Agriculture 
 ●  These are soil factors. 
 ●  Soil is the natural material that covers the surface of the earth, 
 ●  Made  of  weathered  rock  particles  and  decomposed  animal  and  plant  tissues,  and  on 

 which plants grow. 



 Importance of Soil 

 ●  Provides anchorage to the plants by holding their roots firmly. 
 ●  Provides plants with mineral salts/ nutrients which are necessary for their growth. 
 ●  Provide the plants with water. 
 ●  Contains oxygen necessary for respiration of the plants and soil micro-organisms. 

 Soil Formation: 

 ●  Soil is formed through weathering process. 
 ●  Weathering  is  the  breakdown  and  alteration  of  the  parent  rock  near  the  surface  of 

 the earth to a stable substance. 
 ●  Weathering  process  is  a  combination  of  disintegration  (breakdown)  and  synthesis 

 (build up) process. 
 ●  Weathering process is continuous. 

 Types of Weathering 
 ●  Physical weathering 

 ●  Chemical weathering 
 ●  Biological weathering 

 Agents of Weathering 
 Physical Agents of Weathering 

 ●  Include wind, water, moving ice and temperature. 
 ●  Wind -  carry materials which hit against each other  to break into fragments. 
 ●  Water  - intensity of rainfall causes breakdown of  rock. 
 ●  Moving ice  - has grinding effects which tear off rock  particles. 
 ●  Extreme  temperature  cause  rocks  to  expand  and  contract  suddenly  peeling  off 

 their surface. 

 Chemical Weathering 
 ●  Affects the chemical composition and structure of the rock. 
 ●  Involves processes such as ; 

 �  Hydrolysis, 
 �  Hydration, 
 �  Carbonation 
 �  Oxidation. 

 ●  Hydration; 
 �  The process by which soluble minerals in the rocks absorb water and expand 

 weakening the rock thus leading to disintegration. 



 ●  Hydrolysis; 
 �  The process whereby water dissolves soluble minerals in the rock weakening it. 

 ●  Oxidation  ; 
 �  T  he reaction of rock minerals with oxygen to form  oxides which break easily. 

 ●  Carbonation  ; 
 �  T  he  process  whereby  carbonic  acids  formed  when  rain  water  dissolves  carbon 

 dioxide, 
 �  It reacts with calcium carbonates in limestone causing it to disintegrate. 

 Biological Weathering 
 This involves the action of living organisms, plants and animals on the rocks. 

 ●  Burrowing  animals  ,  for  example,  termites  and  moles  bring  soil  particles  to  the 
 surface exposing them to other agents of weathering. 

 ●  Big  animals  like,  elephants,  buffaloes,  camels  and  cattle  exert  a  lot  of  pressure  on 
 the  rocks  as  they  step  on  them  due  to  their  heavy  weights  causing  the  rocks  to 
 disintegrate. 

 ●  Earthworms  take part in the decomposition of plant  matter with the soil particles. 

 ●  Man's  activities  like,  mining  and  quarrying  expose  rocks  to  the  surface  during 
 excavation. These activities breakdown large rocks into smaller rock particles. 

 ●  Plant  roots  force  their  way  through  the  cracks  in  the  rocks  thus  widening  and 
 splitting them. 

 ●  Humic  acids  formed  when  plant  tissues  decompose  react  with  the  rocks  weakening 
 them further. 

 ●  Plant remains  -decompose adding humus into the soil. 

 Factors influencing soil formation 
 ●  Climate-  (rainfall, temperature and wind) 

 ●  Biotic factors  - living organisms. 

 ●  Parent  material  -  Nature  and  properties  of  the  original  rock 
 from which the    soil is formed. 

 ●  Time  -  length  of  time  during  which  the  soil  forming  processes  have  taken 
 place. 

 ●  Topography  - influences the movement of disintegrated  materials. 



 ●  It  is  the  vertical  arrangement  of  different  layers  of  soil  from  the  ground  surface  to  the 
 bedrock. 

 ●  These layers are also referred to as  horizons. 
 ●  The  layers  show  differences  in  their  contents  and  physical  properties  such  as  colour, 

 texture and structure. 

 ●  The layers include: organic matter region, top soil, sub-soil, weathered rocks and 
 parent material. 

 Organic Matter Region 

 ●  First layer of the soil found on the surface. 
 ●  Made up of leaves and other plant remains at various stages of decomposition. 
 ●  Some soil organisms may also be found here. 

 Top Soil 
 ●  Has a dark colour due to the presence of humus. 
 ●  Is rich in plant nutrients and well aerated. 
 ●  It is a zone of maximum leaching (zone of eluviations) 

 Sub-Soil 
 ●  It is compact and less aerated. 



 ●  It  is  a  zone  of  accumulation  of  leached  material  (zone  of  aluviation)  from  the  top 
 layers. 

 ●  Deep rooted crops have their roots growing up to this region. 
 ●  Hard pans normally form in this layer 

 Weathered Rocks 

 ●  It is also called substratum. 

 ●  Rocks at various stages of disintegration are found in this zone. 
 ●  Most of the materials found in this zone originate from the parent rock. 

 Parent Rock 
 ●  It exists as a solid mass which is un-weathered. 
 ●  It is the source of the inorganic composition of the soil. 
 ●  The water table is on the surface of this rock. 

 Soils Formed in Situ and Soils Deposited 
 ●  Soil formed in the same place and remains there is said to be  in situ  . 
 ●  However, soil can be formed due to deposition of soil particles carried from its 

 original site of formation to another area which is usually in the lower areas of slopes. 
 ●  Such soils are said to have been formed through deposition. 

 Soil Formed in Situ  Soil Deposited 

 l.Has the colour of the parent rock  1. Has the characteristics of when: it came from. 

 2. Shallower  2. Deeper 

 3. Less rich in plant nutrients  3. Richer in plant nutrients 

 4. Easily eroded  4. Not easily eroded 

 5. Less silty  5. More silty 

 6. Have the same chemical composition  6. Differ in chemical composition from the 

 as that of the underlying parent 
 rock.  underlying parent rock. 

 Soil Depth 

 ●  This is the distance between top soil layer and the bottom soil layer in a profile. 
 ●  It dictates root penetration and growth 
 ●  Deep soils are more suitable for crop growth since they contain more nutrients. 
 ●  Have a larger surface are for root expansion. 



 ●  Deep soils facilitate good drainage and aeration. 

 Soil Constituents 
 ●  Organic Matter  - Dead and decaying plants and animal  remains 

 ●  Living Organisms  - Soil organisms and plant roots. 
 �  Micro-organisms (bacteria, protozoa and fungi) 
 �  Invertebrates -termites, 
 �  Earthworms and molluscs. 
 �  Higher animals - rodents and others. 

 ●  Inorganic or Mineral Matter 

 �  Formed from the parent materials. 
 �  Supply plant nutrients 
 �  Form the skeleton and framework of the soil. 

 ●  Air 
 �  Found in the pore spaces of the soil. 
 �  Used for root and organism respiration 
 �  Used for germination of seeds. 
 �  Helps in decomposition of organic matter. 
 �  Regulates soil temperature. 
 �  Regulates the movement of water through capillary action. 

 ●  Water 
 �  Dissolves mineral salts 

 �  Maintain turgidity in plants. 
 �  Used for germination of seeds 
 �  Used by soil organisms. 
 �  Regulate soil temperature 
 �  Dictates the amount of air in the soil. 

 Water in the soil exists in three forms namely: 
 ●  Superfluous/Gravitational Water 

 �  Found in the large spaces (macro-pores) in the soil particles. 
 �  Held by gravitation forces. 

 �  When the pores are saturated, the soil is said to be waterlogged. 
 �  It  moves and may cause leaching. 

 ●  Hygroscopic Water 
 �  Water found in thin films on the soil particles. 
 �  Held by strong adhesive forces between water and soil particles. 



 �  Does not move and hence not available for plant use. 

 ●  Capillary Water 
 �  Occupy micro-pores in the soil particles. 
 �  Held by cohesive forces between water molecules. 
 �  Moves through capillary action 
 �  Available to plants for use. 

 Soil Structure 
 ●  This is the arrangement of soil particles in a soil horizon. 
 ●  Types of Soil Structure – 

 �  Single-grained 

 �  Crumby 
 �  Granular 
 �  Prismatic 
 �  Columnar 
 �  Platy 
 �  Blocky 



 Importance of Soil Structure on Crop Production 
 Soil Structure Influences 
 ●  Soil aeration 
 ●  Soil drainage and water holding capacity. 
 ●  Plants root penetrability and anchorage. 
 ●  Microbial activities in the soil. 
 ●  Circulation of gases in the soil. 

 Farming practices which improve the soil structure are: 
 ●  Application of inorganic manure into the soil. 
 ●  Tilling the land at the right moisture content. 
 ●  Crop rotation. 
 ●  Minimum tillage. 
 ●  Cover cropping. 
 ●  Mulching. 

 Soil Texture 
 ●  It refers to the relative proportion of the various sizes of the mineral particles of soil. 

 Importance of Soil Texture on Crop Production; 

 ●  Influences soil fertility 
 ●  Affects the organic matter content 
 ●  Influences the drainage of the soil. 
 ●  Influences soil aeration. 
 ●  Influences water holding capacity. 
 ●  Influences the capillarity or movement of water in the soil. 

 Soil Textural Classes 
 Sandy Soils 

 ●  Made up largely of sand particles. 

 ●  Have large pore spaces hence poor in water retention. 
 ●  Easy to till (light soils). 
 ●  Freely draining. 
 ●  Low fertility due to leaching of minerals. 
 ●  Easily erodible. 

 Clayey Soils 
 ●  Made up largely of clayey particles. 

 ●  Have small pore spaces hence good in moisture retention. 
 ●  Difficult to till (heavy soils). 



 ●  Poorly 'drained. 
 ●  Expand when wet, crack when dry. 
 ●  High capillary. 
 ●  Rich in plant nutrients. 

 Loam Soils 
 ●  About equal amounts of sand and clay. 
 ●  Moderately good in both moisture and air retention. 
 ●  Fertile soils. 

 Soil Colour 
 ●  This  depends  on  the,  mineral  composition  of  the  parent  rock  and  the  organic  matter 

 content. 
 ●  Soils containing a lot of iron are brownish, yellowing and reddish in colour. 
 ●  Soils with a lot of silica are white. 
 ●  Soils with a lot of humus are dark or grey. 

 Soil pH 
 ●  This  refers  to  the  acidity  or  alkalinity  of  the  soil  solution/the  concentration  of 

 hydrogen ions in the soil solution. 
 ●  Soil  pH  is  determined  by  the  concentration  of  hydrogen  ions  (H+)  or  the  hydroxyl 

 ions (OH) in the soil solution. 
 ●  A pH of less than 7 means that the soil is acidic. 
 ●  A pH of more than 7 means that the soil is alkaline. 
 ●  As the hydroxyl ions (OH) in the soil increase the soil becomes more alkaline. 

 Influence of Soil pH Crop Growth 
 ●  It determines the type of crop to be grown in a particular area. 

 ●  Most crops are affected by either very acidic or very basic soil pH. 
 ●  Soil pH affects the choice of fertilizers and the availability of nutrients to crops. 
 ●  At  low  pH  the  concentration  of  available  iron  and  aluminium  in  the  soil  solution 

 may increase to toxic levels, which is harmful to plants. 

 ●  Very acidic or low pH inhibit the activity of soil micro-organisms. 

 Farm Tools and Equipment 



 Introducti  o  n 

 ●  Farm tools and e  q  uipmen  t  p  e  rform specific jobs in  the farm  . 

 ●  They make work easier and m  o  re effic  i  e  n  t  . 

 ●  T  hey can  b  e  c  l  a  s  s  ifi  e  d according to their uses as  f  o  ll  o  w  s  : 

 Garden Tools and Equipm  e  nt 

 Tools  Uses 

 Panga  Cutting and shall  o  w cu  l  tivation, maki  n  g h  o  les  . 

 Jembe  /  h  a  nd hoe  Cultivati  o  n, digging, shall  o  w plan  t  ing holes and tren  c  h  es  . 

 Fork iem  b  e  C  u  l  t  ivation, digging out roots  ,  harve  st  ing  o  f  r  oot  cro  ps  . 

 Rake  Collecting trash, breaking large clods, level  l  ing,  rem  o  ving st  o  nes 

 from a seedbe  d  and s  p  r  e  ading organic ma  n  ure  . 

 Spade  Scooping and carrying  o  f soil, sand, concrete  m  ixtu  re  an  d 

 man  u  re. 

 Spring balance  Measuring weight  . 

 Trowel  Sco  o  ping see  d  lings during tran  s  p  l  a  n  ting and .digging  p  l  anting 

 h  o  les for see  d  lings  . 

 Pruni  n  g h  o  ok  Be  n  ding tall branches w  h  en pruning  . 

 Secateur  Cutting you  n  g stem  s  and pruning branche  s  . 

 10. Tape measure  Measuring distances. 

 11  .  Axe  Cu  t  ti  n  g big trees and roots and spli  tt  ing logs of  woo  d. 

 12  .  Soil a  u  g  e  r  Maki  n  g holes for fencing posts  . 

 13. mattock  Digging hard soils 

 1  4. sprinklers  Overhead irrigation. 

 1  5  .  Wa  t  ering can  Watering plants in nursery  b  e  d  . 

 16  .  Wheel barrow  Tra  n  sportation of so  il  , ferti  l  izers, farm produce,  t  oo  l  s an  d  eq  u  i  p  ment  . 

 17  .  Levelling  b  oard  For levelling a nursery bed. 

 1  8  .  Pr  u  ni  n  g saw  C  utt  ing old wood stems and pruni  n  g b  i  g branches. 

 1  9  .  Hose pipe  For conveying water from a tap to where i  t  is  n  eed. 

 20. Knap sack spray  e  r  A  p  plying agro-chemical by spraying  . 

 21  .  Garden s  h  ear  Trim  m  ing hedges  . 

 22  .  Pr  u  ning k  n  ife  Removal of small shoots. 



 23  .  Meter ruler  Measuring distances  . 

 24  .  Garden fork  Shallow digging. 

 Livestock Production Tools and Equipment 

 Tools  Uses 

 Drenching gun  Administering liquid drugs to animals orally. 

 Bolus gun/dosing gun  Administering solid drugs or tablets to animals orally. 

 Wool Shears  Cutting off wool from sheep. 

 Hypodermic syringe  Administering drugs by injection for example in vaccination. 

 Stirrup (bucket) pump  Application of acaricide by hand spraying. 

 Thermometer  Taking body temperatures of farm animals. 

 Burdizzo  Used in bloodless method of castration. 

 Halter  Rope designed to restrain the animal. 

 Trimming knife  Cutting short the overgrown hooves. 

 Elastrator  Stretching rubber ring during castration, dehorning and docking 
 of lambs. 

 Iron dehorner  Applies heat on the horn bud to prevent growth of horns. 

 Nose ring  Fixed into the nose of a bull to restrain it. 

 Strip cup  Detecting mastitis in milk products. 

 Trocar and cannula  Relieving a bloated animal of gases particularly ruminants. 

 Hard broom  For scrubbing the floor. 

 Ear notcher  Making ear notches in livestock. 

 Bucket  For holding milk during milking. 

 Milk chum  For holding milk after milking. 

 Milk strainer/sieve  Removing foreign particles from milk for example hairs and sediments. 

 Rope  Tying or tethering animals. 

 Milking stool  Used by the milker to sit on while milking. 

 Weighing balance  Weighing milk after milking. 



 Teeth clipper  Removal of canine teeth of piglets soon after birth. 

 Chaff cutter  Cutting fodder into small bits. 

 Dehorning wire  Cutting grown horns. 

 , 

 Workshop Tools and Equipmen  t 

 Tools  Uses 

 Spanner  T  i  ghtening and loosening nuts and b  ol  ts  . 

 Pli  e  rs  Cutting small wires and t  hi  n metal an  d  gripping fir  ml  y  . 

 Files  Sharpening tools  ,  smoothening or shaping edges of  metals  , 

 R  a  sps  Smoothen  i  ng and shaping of wooden str  u  ctures. 

 Ch  i  sels (w  o  od)  Making grooves in wood  . 

 Cold chisel  Cutting and shap  i  ng metal  . 

 Screw drivers  Dr  i  v  i  ng screws in or out of wood or metal  . 

 Saws 

 Cross cut saw  Cutting across the grai  n  of wood  . 
 Rip saw  Cutting along  t  he g  r  ain  o  f wood  . 
 Ha  c  k saw B  o  w saw  Cutting meta  l  s  . 
 Ten  onl  ba  c  k  s  aw  Cutti  n  g branches of trees. 
 Cop  i  ng saw  Cutting  J  oints on wood and fine sawing. 
 C  o  m  p  as  s/  keyh  o  le saw  Cutting curves  o  n thin w  oo  d. 

 Cutting either along  o  r acr  os  s th  e  grain of w  o  od esp  e  cially 
 when cutting k  e  y holes. 

 Tin snip  Cutting metal sheets  . 

 B  r  a  c  e  s  a  n  d  b  i  ts  .  Boring hol  e  s in w  oo  d  .  , 



 Drill and bits  Boring hol  e  s in metal w  o  rk and woodw  o  rk  .  = 

 Hammer 

 Claw ha  m  mer  D  riving in, r  e  m  o  ving and  str  aigh  t  e  ni  n  g n  ail  s. 

 Ball pein  Driving in nails, rivet  s  an  d  strai  g  htenin  g  m  e  tal  .  Also  us  ed 
 on cold chisel 

 Mal  l  et  Hammering or h  i  tti  n  g woo  d  ch  i  sel  . 

 Jack pl  a  ne  Fi  ne  finishing of woo  d  . 

 Scrappers/spokeshave  Smoothening curved s  u  rfa  c  es of wood such as handles  of 

 jembes,  a  xes  . 

 Measu  r  i  n  g e  quip  m  en  t  ~ 

 Metre ruler  Measur  i  ng short length  -  . 
 Try sq  u  are 

 Measuring length ang  l  es an  d  to ascertain  squa  reness. 

 Marking ga  u  ge  Ma  r  k  i  ng parallel lines to  t  he edge of wood  . 

 Fenc  i  ng pliers  Cutting wir  e  s, hammeri  n  g s  t  aples when fencing. 

 Vi  c  e and clamp  s  Firmly holding pieces of w  o  rk toge  t  her  . 

 Tools  Uses 

 Spirit level  Measuring horizontal or vertical levels. 

 Soldering gun  Melting soldering rods when repairing or fabricating metal 

 sheets  . 

 Wire brush  Brushing rough surfaces  . 

 Divider  Marking and laying out  . 



 Centre punch  Marking the point of drilling. 

 Paint brush  Applying paint on surfaces. 

 Sledge hammer  Ramming hardware, breaking stones. 

 Wire strainer  Tightening wires during fencing. 

 Riveting machine  Fix rivets when joining pieces of meta  l  . 

 Claw bar  Removing long nails from wood, straining fencing wires and 

 digging fencing holes. 

 Plumbing and Masonry Tools 

 Tools  Uses 

 Pipe wrench  Holding, tightening and loosing metallic pipes. 

 Pipe cutter  Cutting PVC pipes  . 

 Levelling rod  Levelling the floor during construction. 

 Mason  '  s trowel  Placing mortar between construction stones and bricks. 

 Wood float  Create a level surface on walls and floors. 

 Mason's sq  u  are  Ascertain verticalness. 

 Plumb bob  Spreading screed over floors and walls. 

 S  h  ovel  Mixing and scooping concret  e  or mortar, measuring  cement  . 

 Care and Maintenance of Tools and  Equipment 

 Reasons for Maintenance 

 ●  To increase durabil  i  ty. 
 ●  To increase efficiency. 
 ●  Reduce costs of replacement  . 



 ●  For safety of the user/avoid accidents. 
 ●  Avoid damage to the tool  . 

 Methods 

 ●  Use tools for the right work  . 

 ●  Proper handling when using tools or equipment  . 
 ●  Clean and o  i  l tools after work. 
 ●  Keep tools in there right place. 
 ●  Replace and repair worn-out parts 
 ●  Sharpen cutting or digging edges 
 ●  Grease moving parts to reduce friction 
 ●  Use safety devices in the workshop to reduce accidents and breakages 

 CROP PRODUCTION  1 

 (Land Preparation) 

 I  ntroduction 

 ●  A  pi  e  ce of land which is p  r  epa  r  ed is known  as  seedbed. 

 ●  A seedbed  i  s  a  piece of land that  is  p  r  epared ready  to receive planting  ma  terials  . 

 Se  edbed Preparation 

 R  ea  s  ons fo  r  Seedbed Prepa  r  ation; 

 ●  To e  na  bl  e water to infiltrate  . 

 ●  To ki  l  l weed  s 
 ●  To improve soil aeration. 
 ●  To destroy pests and diseases  . 
 ●  To incorporat  e  organ  i  c ma  t  ter in the soil  . 
 ●  For e  a  sy pl  a  nting  . 
 ●  To facilitate root penetratio  n  . 

 O  perations in Land Preparation 

 L  a  nd Clearing 
 ●  Cl  earing of land is nec  e  ssary w  h  en: 



 ●  Ope  n  ing  u  p  a  vi  r  gin land. 
 ●  A  sta  lk  grow  i  ng crop was  p  reviousl  y  pla  n  ted. 
 ●  There  i  s long interv  a  l  b  etwee  n  primary  a  nd secon  d  ary  cult  i  vation  . 
 ●  Lan  d  was left fa  ll  ow for a lo  n  g  t  ime. 

 P  rocedure 
 ●  Tree fel  l  ing and rem  o  val of stumps and roots  . 

 ●  Burning 

 ●  Slas  h  ing 

 ●  Use of chem  i  ca  l  s. 

 N  ote  :  Bu  r  ning  s  houl  d  be avoi  d  ed where  p  ossible  since it; 

 ●  Lea  d  s to loss of organic matte  r  , 
 ●  Ki  l  ls soil organisms 
 ●  Destr  o  y  s  soil st  r  ucture and plant  n  u  tr  ie  n  ts  . 

 Primary Cultivation 
 ●  Thi  s  is  th  e ini  ti  al  b  reaking of  l  and  . 
 ●  I  t is done ear  l  y  b  efore the onse  t  of t  h  e rains  to  : 

 �  G  i  ve time for soil organisms to  a  ct on organic matter  . 
 �  A  l  l  ow  g  aseous  exch  a  nge  to  ta  ke  p  la  c  e,  thus  c  arb  o  n  d  i  o  xide  diff  u  ses  out  of  the 

 soil w  h  i  l  e oxygen enters into the so  il  . 
 �  A  l  low o  th  er operations to take place  in  time  . 

 Reasons for primary cultivation: 
 ●  Remove weeds  . 
 ●  Burry orga  n  ic matter  . 
 ●  Open  u  p so  i  l  for in  f  iltra  t  ion of wa  t  er an  d  a  i  r. 
 ●  Ex  p  ose pests and disease causing organisms  . 
 ●  So  f  t  e  n  the soil f  o  r ea  s  y plantin  g. 

 Operations in primary cultivation 

 ●  Ha  nd  diggi  n  g  ; 
 Use of hand too  l  s ; 
 �  J  e  m  bes, 
 �  Mat  t  ocks, 
 �  Fork-jembes  . 

 ●  Mechanical cultivatio  n  ; 
 Use o  f  mou  ldb  oard ploughs; 

 �  Disc ploughs  , 



 �  Chisel ploughs, 
 �  Subsoilers 
 �  Rippers  . 

 ●  Us  e o  f Ox  -  Plough  s  ; 
 Which can  b  e  d  rawn  b  y; 

 �  Oxen, 
 �  Donk  e  ys, 
 �  C  am  e  ls 

 Depth of Cultiv  a  tion 

 Depends on  : 
 ●  T  h  e  t  y  p  e of crop to be p  l  a  nted  /  size of se  e  d. 
 ●  T  h  e implements avai  l  a  b  le  . 
 ●  The type of soil. 

 Choice of Implement 

 Deter  m  ined by: 
 ●  The condition of land. 
 ●  The  t  ype of tilth required/type of crop. 
 ●  Depth of cultivation. 

 Secondary Tillage 

 ●  T  hese are refinement practices on the  se  edbed that  follow primary cultivation. 

 ●  It is  a  lso  k  nown as harrowing  . 

 Reaso  n  s for secondary Tillage: 
 ●  To remove the germinating weeds  . 

 ●  To break soil clods to produce required tilth  . 
 ●  To level the seedbed for uniform planting. 
 ●  To incorporate organ  i  c matter/manure into the soil  . 

 Factors determining number of  se  condary cultivation  : 
 ●  Soil moisture content  . 
 ●  Size of the planting mater  i  a  l  s. 
 ●  Condition of the soil  a  fter primary cul  t  ivation. 
 ●  Slope o  f  the land. 



 Tertiary Operations: 

 ●  Ridging ; 
 �  The  process  of  digging  soil  on  a  continuous  line  and  heaping  on  one  side  to 

 produce a furrow and a bund (ridge). 
 �  It  is  important  for  root  crops,  to  allow  root  expansion  and  for  soil  and  water 

 conservation  . 
 ●  Rolling: 

 �  It  is  the  compaction  of  the  soil  to  produce  a  firm  surface  which  increases  seed-soil 
 contact and prevents wind erosion. 

 ●  Leve  l  ling; 
 �  Production of an even  ,  uniform surface which promotes  unifo  r  m planting. 

 Subsoiling: 
 ●  This  is  deep  culti  v  ation  into  the  subsoil  layer  to  break  up  any  hardpan  wh  i  ch  m  i  ght 

 have developed. 

 It is done for the following reasons:  - 
 ●  To facilitate drainage  . 
 ●  Bring up leached nutrients to the surface. 
 ●  Increase aeration of the soil  . 
 ●  To improve root penetration. 
 ●  The implements used include  chisel plough  and  subsoilers. 

 Minimum Tillage: 
 ●  This  is  the  application  of  a  combination  of  farming  practices  with  the  aim  of  reducing 

 the d  i  sturbance of the soil  . 
 Examples of which include: 

 ●  Use of herbicides  . 
 ●  Mulching and cover-cropping. 
 ●  Timely operations to prevent weed infestation. 
 ●  Strip cultivation. 
 ●  Uprooting and slashing o  f  weeds  . 

 Reasons for Minimum Tillage 

 ●  To reduce cost of cultivation. 
 ●  To control soil erosion  . 



 ●  To preserve soil moisture. 
 ●  To prevent root exposure and damage. 
 ●  To reconstruct destroyed soil structure. 

 Water Supply, Irrigation and Drainage 

 Introdu  c  ti  o  n 
 ●  Wa  t  er is a  v  ery importan  t  na  tu  ral resource. 
 ●  It is necessary for b  o  th  c  rops a  n  d  l  ives  t  ock. 

 Uses of water i  n  the f  a  rm  ; 
 ●  Clea  nin  g equipment  . 
 ●  Irrigat  i  on in dry areas  . 
 ●  P  r  oces  s  i  ng  farm  p  r  od  u  c  e, for examp  l  e, c  o  ffee. 
 ●  D  rink  in  g by live  s  to  c  k an  d m  an. 
 ●  M  ix  in  g agr  o-c  h  e  micals s  u  c  h  as a  c  a  r  i  c  i  d  e, f  u  ngi  c  i  d  es  a  nd  h  e  r  b  icides  . 
 ●  Prov  idin  g  p  owe  r  in water m  ill  s to grind grai  n c  rop  s. 
 ●  Coo  l  ing engines  . 
 ●  Const  ru  ction  w  o  r  k  . 

 Sources of Wat  e  r in the Farm 
 T  h  ree major so  u  rces of water i  n  t  h  e fa  r  m  : 
 ●  Surfa  c  e wa  t  er  : 
 Includes wa  t  er from; 

 �  Rivers, 
 �  Streams 
 �  D  ams  . 

 ●  Grou  n  d wat  e  r  : 
 I  n  cludes water from; 

 �  S  p  rings, 
 �  We  l  ls 
 �  Boreho  l  e  s. 

 ●  Rai  n  wa  te  r: 
 This is water ta  p  ped in va  r  i  ou  s ways  such  as; 

 �  Rooftops 
 �  Rock s  u  r  fac  e, w  h  en  i  t is raining an  d  stored in v  a  r  ious  ways. 

 Collection  a  nd S  t  orage of Water 
 ●  Dam  s  : 



 �  T  h  e  s  e a  r  e  s  t  ruc  t  u  re  s  co  n  s  t  ruc  t  e  d  across rive  r  s an  d c  hanne  l  s. 
 �  They collect and s  t  ore water for  u  se d  u  ring the dry  seaso  n  . 

 ●  Weir  s: 
 �  T  he  s  e  a  r  e  st  ru  ct  u  re  s  co  n  str  uc  ted  across  rivers  to  raise  t  h  e  wa  t  e  r  lev  e  l  fo  r  easy 

 pu  m  p  ing. 
 �  U  n  l  i  ke in the  d  ams wat  e  r flows over t  h  e  b  a  rr  ier c  re  at  e  d  a  cr  oss  th  e river  . 

 ●  Wa  ter  Ta  n  ks  : 
 �  T  h  ese a  re  st  r  uct  u  res  m  a  de  o  f co  ncr  e  te, s  ton  e,  m  e  t  al  sheet  s  a  n  d pla  s  tics  . 
 �  T  h  ey store water f  r  om rain  o  r tha  t  w  hi  c  h  has bee  n  p  u  m  p  e  d  from  ot  h  e  r sources  . 
 �  Tanks sho  ul  d  b  e covere  d  t  o  preve  n  t  c  o  n  tam  i  n  a  t  ion  f  ro  m  dus  t  . 

 Pumps and Pumping  o  f Water 
 ●  Pumping i  s  the  l  i  ft  ing o  f  wa  t  er fr  o  m one p  o  i  nt  to  another by use of mec  h  anical force. 
 ●  Water  is  pumped  from  t  he  vario  u  s  sour  c  es  and  then  conveyed  to  w  h  ere  it  i  s  required 

 f  or u  s  e o  r  s  t  orage  . 
 Types of Water Pumps 

 Used to lift wa  t  er from its so  u  rce. 
 ●  Centrif  u  gal pumps 
 ●  Pisto  n  or reciprocating  p  u  m  ps 
 ●  Semi-rotary  p  umps a  n  d 
 ●  Hydram 

 Conveyance of Water 

 ●  This  is  the  p  r  o  c  ess  of  moving  water  from  on  e  point  ,  usually  t  h  e  source  or  po  i  nt  o  f 
 stora  ge  to where  i  t w  i  ll be use  d  o  r s  tored  . 

 ●  Piping  ; 
 �  This is where wate  r  is m  o  v  e  d t  h  roug  h  pipes  . 
 T  h  e  com  m  on typ  es o  f pipes inc  lu  de: 
 �  M  et  a  l  pipe  s 

 �  Plastic pipes 

 �  Hose pipes 

 ●  Use of Containers  : 
 �  In this case water is drawn and put in containers . 
 �  dru  m  s, jerry cans  ,  pots, gourds, tanks and buckets  . 
 �  Which are carried by animals, bicycles, human beings  a  nd vehi  c  les. 

 ●  Use of Canals: 
 �  In  this  case  water  is  conveyed  from  a  high  point  to  a  lower  one  along  a  gradual 

 slope to avoid soil erosion. 
 �  Water conveyed through this way is mostly used for irrigation and livestock  . 



 Water Treatment 
 ●  R  a  w  water  contains  impurities  which  may  be  dissolved  ,  floating  or  suspended  in 

 water. 

 These impurities are grouped into three categories, namely: 
 ●  Physical  impurities  :  these  are  dissolved  impurities  detected  by  colour  ,  t  a  ste  and 

 smell. 
 ●  Chemical  impurities:  these  are  dissolved  impurities  detected  by  use  of  chem  i  cal 

 analysis. 
 ●  Biological  impurities:  these  are  microorganisms  in  water  such  as  bacteria,  viruses 

 and  a  lgae. 

 Impo  rt  ance of Treating Water 
 ●  To  k  ill  disease  causing  microorganisms  such  as  cholera  and  typhoid  bacteria  that 

 thrive in dirty water  . 
 ●  To  remove  chemical  impurities  such  as  excess  fluoride  which  may  be  harmful  to 

 human beings. 
 ●  To remove smells and bad taste. 
 ●  To remove sediments of solid particles such as soil, sand and sticks. 

 Methods of Treating Water 
 ●  Ae  r  ation:  this  is  the  removal  of  smell  and  odour  from  water  by  fine  spraying  or 

 bubbling of air. 

 ●  Sedimentation:  this  is  where  water  is  put  in  large  containers  so  that  solid  particles 
 such as sand, metal and others can settle at the bottom. 

 ●  Filtration:  this is passing water through fine granular  mater  i  als to remove solid 
 particles  a  nd biological substances  . 

 ●  Coagulation:  addition of chemicals which precipitate  impurities and help in 
 softening of hard water  . 

 ●  Chlorination:  Sterilization to destroy disease causing  organisms. 

 Irrigation 
 ●  It  is  the  a  rtificial  application  of  water  to  crops  i  n  dry  areas  or  where  water  is  not 

 enough. 

 ●  I  t  i  s one of the methods of land reclamation in case  of arid and semi arid areas. 

 Factors  to  Consider  in  Identifying  and  Assessing  th  e  Potential  of  Land  for  Irrigation 
 D  eve  lopm  e  nt 



 ●  Topography of the land 

 ●  Soil type 
 ●  Type of crop to be grown 
 ●  Water availability 
 ●  Human factors such as skill, capital avail  a  bility  and  e  conomic activities. 

 Types of Irrigation 
 ●  Surface irrigation  : 

 �  T  his includes  f  lood irrigation and basin irrigation. 

 �  It is used in flat areas  . 

 �  The problem with this method is loss of water through seepage. 

 �  It also increases soil salinity  . 
 ●  Sub-surface Irrigation  : 

 �  This involves the use of porous pipes or perforated pipes. 
 �  It is used in slopy areas and where water is inadequate. 

 ●  Over  head or Sprinkler Irrigation  : 
 �  It is used in any area which is not steep. 

 ●  Drip or Trickle Irrigation: 
 �  It is used where water is little and in relatively sloppy and flat areas. 

 Drainage 
 ●  Th  i  s  is  a  method  of  removing  excess  water  or  l  ower  i  ng  the  water  table  from  a 

 marsh  y wat  er  -  logged land. 
 ●  It is also a method of land  r  e  cl  a  mation  . 

 Importance of Drainage as a Method of Land Reclamation 
 ●  To increase soil aeration. 

 ●  To raise soil temper  a  ture. 
 ●  To increas  e  m  i  crobial activities in the soil  . 
 ●  To reduce toxic substances from the soil  . 
 ●  To incre  a  se soil volume  f  o  r  exploit  a  tion by plant  roots. 

 M  et  hods of Drainage 

 ●  Use of open ditches  . 
 ●  Use of underground drain pipes. 



 ●  French dr  ai  ns  . 
 ●  Ca  mbered beds  . 
 ●  Pumpin  g  out  w  ater f  r  om  t  he soil  . 
 ●  Planting tree species which  a  bsorb a lot of w  a  ter  for e  x  ampl  e e  uc  a  lyptus. 

 Water Pollution 

 ●  Th  i  s is the process by wh  i  ch harmful su  bs  t  a  nc  es  get  into  t  he w  a  t  e  r  . 
 ●  The h  a  rm  f  ul su  b  st  a  nc  e  is referred to  a  s a  pollutant  . 

 Agricultural practices which pollute water in  cl  ude: 
 ●  Use of inorganic fertilizers  . 
 ●  Use of pesticides  . 
 ●  Poor cultivation practices such as over cultivation, cultivating along the river banks. 
 ●  Overgrazing which leads to erosion of soil thus causing siltation i  n  water sources. 

 M  e  t  hods of Prev  e  nting Wat  e  r Pollu  t  i  o  n 
 ●  Soil conserv  a  tion measures which m  i  nimize soil losses  th  r  ou  g  h e  r  os  i  on. 
 ●  Fencing o  ff  the wat  e  r sou  r  ces. 
 ●  A  dop  t  ing  org  a  nic  f  a  rm  i  ng  practices  for  example  contr  o  lling  pests  and  weed  u  s  ing 

 non  -  chem  i  cal techniques  . 
 ●  Planting gr  a  ss  a  long river banks to m  i  nim  i  ze si  lta  ti  on  in rivers. 
 ●  Proper d  i  spos  a  l of empty chemical container  s  . 

 Soil Fertility I 

 (Organic Manures) 

 Introduction 

 ●  Soil fertility is the ability of the soil to provide crops with the required nutrients in 
 their proper proportions. 

 Characteristics of a Fertile Soil 
 ●  Good depth  - Good soils give roots greater volume  to obtain plant nutrients and 

 provide strong anchorage. 



 ●  Good aeration  - for the respiration of plant roots and use by soil organisms. 
 ●  Good water holding capacity  - ensures provision of  adequate water for plant growth. 
 ●  Proper drainage  - ensures provision of adequate air  for plant growth. 
 ●  Correct soil pH  - different crops have different soil  pH requirements. 
 ●  Adequate nutrients supply  - it should supply the required  nutrients in the correct 

 amounts and in a form available to plants. 
 ●  Free from excessive  infestation of soil borne pests  and diseases. 

 How soil loses fertility 
 ●  Leaching  :  vertical movement of dissolved minerals  from the top to the lower 

 horizons of the soil profile. 
 ●  Soil erosion  - The removal and carrying away of the  top fertile soil from one place to 

 another. 
 ●  Monocropping  - This is the practice of growing one  type of crop on a piece' of a land 

 over a long time. 
 ●  Continuous cropping -  crops take away  a lot of nutrients  from the soil which are 

 never returned. 
 ●  Growing crops continuously  without giving the soil  time to rest makes the soil 

 infertile. 
 ●  Change in soil pH  - changes in soil pH affect the  activity of soil microorganisms as well 

 as the availability of soil nutrients. 
 ●  Burning of vegetation  - burning of vegetation cover  destroys organic matter. It also 

 exposes the soil to the agents of soil erosion. 
 ●  Accumulation of salts  - soils with a lot of salts  are said to be saline. State of having too 

 much salt in the soil is referred to as soil salinity. 
 ●  Salts accumulation cause water deficiency in plants. It may also lead to change in soil 

 pH. 

 Maintenance of Soil Fertility 
 Soil fertility is maintained through the following methods: 

 ●  Control of Soil Erosion ; 
 �  Terracing, 

 �  Contour cultivation, 

 �  Strip cropping, 



 �  Cut off drains 

 �  Planting cover crops. 

 ●  Crop Rotation ; 
 �  Practice of growing different crops on the same field in different seasons in an 

 orderly sequence. 
 ●  Control of Soil pH  : 

 �  Application of liming materials such as  limestone,  quicklime, magnesium 

 carbonate and slaked lime if the soil is acidic. 

 �  Application of acidic fertilizers if the soil is alkaline. 
 �  Application of manures. 

 ●  Proper drainage; 
 Done through: 
 �  Breaking hard pan. 
 �  Construction of water channels. 
 �  Growing crops on cambered bed 
 �  Pumping out water from the soil. 

 ●  Weed control: 
 �  Use of herbicides. 
 �  Slashing 
 �  Uprooting. 
 �  Mulching 
 �  Use  of  proper  farming  practices  such  as  early  planting,  correct  spacing  and  cover 

 crops. 

 ●  Intercropping  – 
 �  Farming practice where different crops species are grown together in the field. 

 ●  Minimum Tillage; 
 �  Use of herbicides. 
 �  Uprooting of weeds. 
 �  Slashing weeds 
 �  Mulching 
 �  Strip cultivation. 

 ●  Use of Inorganic Fertilizer  ; 
 �  Chemical compounds manufactured to apply specific plant nutrients for example 

 calcium ammonium nitrate (CAN). 



 ●  Use of Manure; 
 �  Well  decomposed  manures  release  nutrients  into  the  soil  and  increase  its  water 

 holding capacity. 
 Organic Manures 

 ●  Manures are derived from plants and animal remains. 
 ●  They  supply  organic  matter  to  the  soil  which  after  decomposition  releases  plant 

 nutrients. 
 ●  The end product of this decomposition is known as humus. 
 ●  It influences soil chemical properties and soil temperature. 
 ●  Manures supply a wide range of essential plant nutrients. 

 Importance of Organic Matter in the Soil 

 ●  Increases the soil water holding capacity of the soil. 
 ●  Improves soil fertility by releasing a wide range of nutrients into the soil. 
 ●  Provides food and shelter for soil micro-organisms. 
 ●  Improves the soil structure. 
 ●  Buffers soil pH/moderates soil pH. 
 ●  Reduces the toxicity of plant poisons in the soil. 
 ●  Moderates soil temperature by its dark colour. 

 Limitations in the Use of Manure 
 ●  They are bulky - low nutritive value per unit volume. 
 ●  Laborious in application and transport. 
 ●  They spread diseases, pests and weeds. 
 ●  Loss of nutrients if poorly stored. 
 ●  If not fully decomposed crops may not benefit from them. 

 Types of Organic Manures 
 ●  Green manure. 
 ●  Farm yard manure. 
 ●  Compost manure 

 Green Manure 
 ●  Made  from  green  plants  which  are  grown  for  the  purpose  of  incorporating  into  the 

 soil. 

 Characteristics of plants used for preparation for  green manure: 
 ●  Have fast growth rates. 
 ●  Have high nitrogen content. 
 ●  Capable of rotting quickly. 



 ●  Capable of growing in poor conditions. 

 Preparation of Green Manure 

 ●  Plant the green manure crop in the field. 
 ●  Allow the crop to grow up to flowering stage. 
 ●  Incorporate it into the soil through ploughing. 
 ●  Allow the crop to decompose for two weeks. 
 ●  Prepare the field for planting the major crop. 

 Reasons why green manure is not commonly used/limitations: 
 ●  Most of the plants used as green manure are food crops. 
 ●  Green manure crops may use most of the soil moisture. 
 ●  Most  of  the  nutrients  are  used  up  by  soil  micro-organisms  in  the  process  of 

 decomposing the green manure. 
 ●  Planting of the major crop is delayed. 

 Farm Yard Manure (FYM) 
 ●  Is a mixture of animal waste and crop residues used as beddings in animal houses. 

 Factors that Determine the Quality of FYM 

 ●  The types of the animals used. 

 ●  Types of food eaten 
 ●  Types of litter used. 
 ●  Method of storage. 
 ●  Age of farmyard manure. 
 ●  Age of the animals used. 

 Preparation of FYM 

 ●  Provide beddings in the houses of farm animals. 
 ●  Animals deposit their droppings and urine on the beddings. 
 ●  Animals mix them through trampling. 
 ●  The beddings together with dung are removed and heaped under shed to 

 decompose. 
 ●  After sometime, the materials decompose and FYM is formed. 
 ●  It can then be used in the farm 

 Compost Manure 
 ●  Is  manure prepared from heaped (composted) organic  materials. 



 Factors to consider in selecting site for making compost manure: 
 ●  A well drained place. 
 ●  Direction of the prevailing wind. 
 ●  Size of the farm. 
 ●  Accessibility. 

 Preparation of Compost Manure 

 Two methods: 

 ●  Four heaps method 

 ●  Indore Method (Pit Method) 

 Indore Method (Pit Method) 

 Procedure ; 
 ●  Select a sheltered place with a shade and near the field. 

 ●  Dig a pit with the dimension  1.2m x 1.2m x 1.2m. 
 ●  Place the materials in the following order: 
 ●  Hedge cuttings or maize stalks to a depth of  30cm  as a foundation 
 ●  A layer of grass, green weeds or leaves and kitchen wastes to 30cm. 
 ●  A well rotten manure/poultry droppings. 
 ●  Wood ash and phosphatic fertilizers. 
 ●  A  layer  of  topsoil  to  introduce  microorganism  for  the  decomposition  of  organic 

 remains. 
 ●  Note:  Some  water  should  be  sprinkled  to  the  materials  to  initiate  the  decomposition 

 process and regulate temperatures. 

 Four heaps method: 



 Procedure 
 ●  Clear the site. 

 ●  Level the site 
 ●  Four posts  2m  high are fixed  1.2m  apart from four  corners of the heap. 
 ●  Fix wood planks on the sides. 
 ●  Materials are placed in two heaps as in the pit method, 
 ●  The two heaps make up heap  1. 
 ●  After 3-4 weeks, the decomposed material from heap  1  is transferred to heap II. 
 ●  After another 3 - 4 weeks the material is transferred to heap III. 
 ●  After 3-4 weeks it is ready for use in the farm. 

 Indicators of well decomposed manure 

 ●  Absence of bad odour. 

 ●  Materials are lighter. 
 ●  Manure is brown in colour. 

 Advantages of Compost Manure 
 ●  One does not have to own livestock in order to prepare it. 

 ●  A lot of manure can be produced within a short time. 
 ●  A variety of materials can be used in its preparation. 
 ●  Uses locally available materials thus cheaper than the artificial fertilizers. 
 ●  Improves the soil structure. 

 Limitations of Compost Manure 
 ●  It releases nutrients slowly into the soil. 



 ●  Large quantities of compost manure are required to supply enough plant nutrients. 
 ●  Its preparation is labour intensive. 
 ●  It may induce soil-borne pests and diseases. 

 Livestock Production: 

 (Common Breeds) 

 Introduction 

 ●  T  he ter  m livestock is used to refer to all do  me  sticated  anim  a  ls  . 

 ●  These  anim  a  ls  include  cattl  e,  s  heep  ,  go  at  s  ,  poul  t  ry,  p  i  gs  ,  rabbits,  c  a  m  el  s  ,  bees,  f  ish 
 and donke  y  s. 

 The i  m  portance of keeping livestock: 
 ●  So  u  rce of food  . 
 ●  Source of income. 
 ●  C  ultural values  . 
 ●  Source of animal  p  ower  . 
 ●  Provision of raw materials for industries  . 
 ●  F  armyar  d  manure from the  a  nimals is used in ma  i  ntai  n  i  n  g  soi  l  fe  r  tili  t  y  . 
 ●  Cat  t  l  e  dung  i  s  us  ed in  the pro  d  u  c  tion o  f  biogas. 

 Catt  l  e Breeds 
 ●  Catt  le  can be  c  lass  i  fied  in  to two groups  b  ased on  th  e  ir origi  n  . 

 These are; 
 ●  Indigenous cattle. 
 ●  E  x  otic catt  l  e  . 

 Indigenous Cattle 

 ●  Ze  bu  s  – 

 T  h  ey are s  m  a  l  l in size and with  a  distinct hump  a  nd  inc  lu  de: 

 �  Na  n  di, 



 �  B  u  kedi 

 �  Maasai cattle  . 

 ●  The Borana 

 �  These are the ca  tt  le kept  i  n the Northern par  t  s of  Kenya  . 
 �  They are larger tha  n t  he  Z  e  b  us  . 

 ●  Indi  g  eno  u  s  c  att  l  e  ar  e  ha  r  d  y  h  e  n  ce  a  bl  e  to  t  o  ler  a  te  t  h  e  hars  h  env  ir  o  n  me  nt  a  l 
 c  o  ndit  io  n  s in the tro  p  ics. 

 ●  T  h  ey a  r  e t  h  e ma  j  or s  u  ppliers of b  ee  f in Kenya  . 
 E  x  otic Cattle 

 ●  Foreign ca  tt  le from the temperate regions  . 
 ●  They have distinct breed characte  ri  stics and are classified  into  v  arious breed  s  . 

 Gener  a  l chara  c  ter  i  stics  : 
 ●  They  h  ave no humps  . 
 ●  T  h  ey  have  low  to  l  era  n  ce  t  o  high  t  em  p  e  r  a  tu  res  he  n  ce  p  o  pu  l  ar  in  cool  climates  of  the 

 Kenya highlan  d  s  .  . 
 ●  They are highly suscept  ib  le to tropical diseases  . 
 ●  They have fast growth rates leading to early maturity. 
 ●  Th  e  y are good prod  u  cers of both mea  t  a  n  d milk  . 
 ●  T  h  ey cann  ot  wa  l  k fo  r lon  g dis  t  ances  . 
 ●  T  h  ey  h  a  v  e sho  r  t calving  int  erva  l  s  of on  e  calf p  er  yea  r i  f well managed. 

 Exotic cattle breeds f  a  ll under the following groups: 
 ●  Dairy cattle breeds  . 
 ●  Beef cattle bre  e  d  s  . 
 ●  Dual purpose bre  e  ds  . 

 Dairy Cattle Breed  s 
 ●  T  h  ey inclu  d  e  ; 
 ●  Fri  e  sian  , 
 ●  Ay  r  s  hi  re  , 
 ●  Guernsey 
 ●  Jersey. 

 Ch  a  racteristics  o  f Dairy Cattle 

 ●  Wedge or tria  n  gular i  n  s  h  ape. 
 ●  L  a  rge stomach  . 
 ●  Docile with mild temperament  . 



 ●  L  arge, we  ll  s  u  spend  e  d udde  r  s and t  e  ats. 
 ●  Lean  b  o  d  ies. 
 ●  Lean a  nd sm  oo  th  nec  k  . 
 ●  La  r  ge a  nd l  o  n  g mam  m  ary  mi  lk w  e  ll  s  and  v  ei  n  s. 
 ●  Cylindrical; uniform and well spaced teats. 
 ●  Wide and well set hindquarters to accommodate the udder. 

 Friesian-Holstein (largest of all dairy breeds) 
 ●  O  rigin  :  Holl  a  nd 

 ●  Co  l  o  ur:  Black and white 
 ●  Si  z  e:  Co  w wei  ghs 55  0  -6  80k  g  s  Bull  we  i  g  hs 950  kg  . 
 ●  H  i  ghest  milk  producers  of  a  ll  dai  r  y  breeds  about  9150  kg  per  lactation  but  with  least 

 b  u  tterfat content; 3  .  5  % 

 Ayrshire 

 ●  O  ri  gin:  Scotl  a  nd 
 ●  C  o  lour  :  White with brown markings  . 
 ●  S  i  z  e  :  Cow weighs 360-590kgs Bulls weighs  5  00  -720  k  g  . 

 C  o  nf  or  mat  i  on: 
 ●  Str  a  ight top  line  s  ,  horns are lo  n  g and face upw  a  rds. 
 ●  Mil  k  production  is  se  c  ond  to  Friesian  about  61OOkg  per  lactation  wit  h  but  t  er  content 

 of about 4  %  . 

 Guernsey 

 ●  Or  igi  n:  Guernsey Island off the coast of Fr  a  nce  . 
 ●  C  o  lo  ur  :  Yello  w  ish brown to red with  w  h  i  te  l  eg  s  ,  s  w  i  tc  h  a  n  d  g  irth  .  . 
 ●  Si  ze  :  Bulls 540  -  770kg. Cow  we  ighs 450  -  500k  gs 

 Co  n  for  m  ation  : 
 ●  Udders are less symmetrical  . 
 ●  Av  era  ge  milk  production  is  about  5185kg  per  lac  ta  tion  with  a  butterfat  content  of 

 4.5  %  hence the yellow colour of milk  . 

 Jersey  (smallest of all the dairy breeds) 

 ●  Ori  g  i  n  :  England 
 ●  Col  o  ur:  Yellow brown with black muzzle and switch. 
 ●  Si  ze  :  Bulls weigh  5  40  -  700kg  . C  ow weighs 350-450kgs 

 Co  n  form  a  tion: 
 ●  D  ishe  d foreh  e  ad, have straight top  -  line and level  rumps  w  ith sharp  w  ithers. 
 ●  Have protrud  i  ng black e  y  es  . 



 ●  Aver  a  ge mil  k  productio  n  1270kg per lactation o  f  butter  f  at  co  ntent 5  %  . 
 ●  They toler  a  te high temperatu  r  e  s  . 

 Beef Cattle 

 E  x  amples: 

 ●  Abe  r  deen Angus  , 

 ●  Here  fo  r  d, 

 ●  Shorthorns  , 

 ●  Gallowa  y, 

 ●  Ame  r  ic  a  n B  ra  hman, 

 ●  charola  i  s 

 ●  Santa Getrudi  s  . 

 Characteristics of Beef Cattle 
 ●  Bloc  k  y or square conform  a  tion  . 

 ●  Have thick mus  c  l  e  s or  a  re well  f  l  e  shed  . 
 ●  E  a  rly maturing. 
 ●  Deep chest and girth and short legs  . 
 ●  Str  ai  ght top and lower lin  e  s  . 

 AberdeenAngus 

 ●  Origin  :  North East Scotland. 

 ●  C  o  lour  :  Bl  ac  k 
 ●  Shap  e  :  Cylindrical, compact and de  e  p  ;  It is poll  e  d. 

 Si  z  e  : 
 ●  Mature bulls weigh 900kg  . 
 ●  Mature cows  we  igh 840kgs  . 
 ●  I  t  i  s  fo  und in Timau area of Kenya 

 Hereford 
 ●  O  r  i  g  i  n  :  Engl  a  nd. 

 ●  Colour  :  D  e  ep red and wh  i  te  -  faced  . 
 ●  Si  ze:  A  verage weight of bulls is 1000kg. 
 ●  Cows weigh 840kgs. 
 ●  It is found in are  a  s such  a  s  Na  ivasha. 

 Shorthorn 



 ●  Or  igin  :  England. 

 ●  Has easy  f  leshing ability 

 ●  C  ol  our  :  R  e  d  ,  Ro  a  n or white 
 ●  Sh  a  pe  :  Cylindric  a  l  ,  compact and d  e  ep  . 
 ●  It is poll  e  d  . 

 Si  z  e: 
 ●  Bulls weigh 700-900kg  , 
 ●  cows we  i  gh 5  4  5-630kgs  . 

 Galloway 
 ●  Origin  :  Scotland  . 

 ●  Colour:  Black 
 ●  Kept in the highland areas like Molo in Kenya  . 

 Charolais 

 ●  Ori  g  in:  Fr  a  nce  . 

 ●  C  o  l  o  ur  :  Creamy white  . 
 ●  Si  ze:  Bulls weigh 1200kg  ,  cow  s  weigh 1000kg  s  . 
 ●  It is found in ranches in Laikipia Distric  t  . 

 Dual Purpose Breeds 
 Ex  a  mples  :  S  a  hiwal  ,  Red Poll  a  nd Simmental  . 

 Sahiwal 

 ●  Orig  i  n:  I  ndia and Pakistan .. 

 ●  Colour  : r  eddish brown  . 

 ●  Si  ze  :  Bulls weigh 650kg,  and  cows  400kg. 

 ●  Milk p  r  oduction averages 2700-3000 per lact  a  tion with  a butter  f  at content of 3  .  7  %. 

 ●  It has a pendulous udders which does not let down milk easily  . 

 ●  It is therefore said to be a difficul  t  milker. 

 ●  It  i  s kept in semi  -  arid areas such as  N  aivasha. 

 Red Poll 
 ●  Origin  :  England. 

 ●  Colour  :  Deep red with a white nose. 
 ●  Conformation  :  Polled-deep girth and short legs. 
 ●  Kept i  n  semi  -  arid  areas such as Nakuru, Mo  g  ot  i  o  . 



 Simmental 

 ●  Origin  :  Switzerland. 

 ●  Colour  :  Light red and white patches on the head  . 
 Conformation: 
 ●  It has broad and straight back, with well-sprung ribs and deep gi  r  th  . 
 ●  It is well fleshed at rear quarters, well suspended udders  a  nd large teats. 

 Sheep Breeds: 
 Purpose of Keeping Sheep; 

 ●  Meat (mutton)  . 
 ●  Wool production. 

 Exotic Sheep 

 ●  Wool breeds  -for example merino. 

 ●  Dual purpose-  for example Corriedale  ,  Romney marsh. 
 ●  Mutton breeds  -for example Hampsh  i  re Down, Dorpers. 

 Merino 

 ●  Origin  :  Spain 

 Charact  e  ristics  : 

 ●  It has white face and its lips and nostrils are pink in colour. 
 ●  Rams  hav  e horns which are spiral in shape  . 
 ●  It  i  s susceptible to foot rot, worm and respir  a  tory  diseases. 

 Corriedale 

 ●  Origin  :  New Z  e  aland  . 

 ●  Si  z  e:  Rams 85 - 90kg  .  Ewes 60  --  85 kg 
 ●  This is a dual-purpose breed with white open face and white spots on the legs  . 
 ●  It is horn  l  ess and hardy  . 

 Romney Marsh 

 ●  Origin:  England. 

 ●  Si  z  e:  Rams 100 - 115kg. 
 ●  Ewes 84  -  100 kg 
 ●  It is a dual-purpose breed which s hornless with wide poll and black nostrils and lips  . 
 ●  It is average in prolificacy. 



 ●  It is resistant to foot rot diseases and worm infestat  i  on  . 

 Hampshire Down 

 ●  Origin  :  England. 

 ●  Si  ze  :  Rams 125kg. 
 ●  Ewes 80-100 kg 
 ●  It is a mutton breed which is early maturing, hardy and prolific. 
 ●  Fleece is of poor quality because of the black fibres  . 
 ●  Lambing percentage is 125-140  . 

 Dorper 
 ●  Is  a cr  ossb  r  eed of Dorset horn and black he  a  d Pe  r  sia  n  s  h  eep  . 

 ●  It is mutton b  r  eed  . 
 Dors  et  Horn 

 ●  Du  a  l purpose b  r  eed of sheep  . 

 ●  I  n  di  g  e  nou  s  Bre  e  ds of Sheep 
 ●  T  heir  bodi  e  s  a  r  e  co  v  ered  w  ith hair  . 
 ●  Their  c  l  as  s  i  fica  ti  on  is  b  a  sed  on  th  ei  r  tails  a  nd  their  n  a  m  es  vary  acco  r  di  n  g  to  d  i  f  f  erent 

 tribes  . 
 Characteristics; 
 ●  T  hi  n  tai  le  d sheep found  i  n W  e  s  t  Afr  i  ca  . 
 ●  F  a  t t  ai  le  d suc  h  as M  a  asa  i  sheep  . 
 ●  Fat  rumped sheep  . 

 M  aasai Sheep 
 ●  Found in South Western Ken  y  a a  n  d No  r  thern Ta  n  zania  . 
 ●  Siz  e:  R  a  m 38  kg, 
 ●  Ew  e  20-30kg  . 
 ●  Co  l  ou  r:  Red and bro  wn  . 
 ●  Th  e  se are earl  y  mat  u  ring  w  ith  l  ong legs and small  pointed horns. 

 Black Head Persian Sheep 

 ●  Or  i  gin  :  So  u  th Af  r  ica 

 ●  Colour  :  White wi  t  h black head and neck. 
 ●  It  i  s po  l  led  wi  th  a  big dewlap  ,  fat  r  ump and  a  cur  v  ed  tail  .. 

 Go  a  ts 



 Go  a  t  s  w  e  ll  adap  t  ed  to  a  wid  e  range  o  f  e  n  v  i  r  o  n  m  e  nt  a  l  condit  i  ons  bec  a  use  o  f  the  fol  l  owing 
 characteristics: 

 ●  They f  e  ed o  n  a w  i  de  r  ange o  f v  ege  ta  tio  n  . 
 ●  The  y  require very little amount of  wa  te  r  . 
 ●  T  he  y a  re tolerant to high tempera  tu  res  . 
 ●  T  he  y  a  re f  air  ly r  e  sistant to diseases  . 
 ●  T  he  y  c  a  n w  a  lk long distances without l  o  si  ng  w  e  ight  . 

 Ind  i  genous  Goat Breeds 
 ●  G  a  lla (whit  e  in colour)  .  A  d  ult  f  em  a  l  e  c  a  n  wei  gh  2  5k  g  . 

 ●  Somali  (  Bo  r  a  n)  :  F  o  u  nd in  N  o  r  t  h  ern Kenya (  w  h  i  te in  co  l  our)  . 
 ●  T  u  rka  n  a  /  Samburu  :  (Long  hair  and bearded  . 
 ●  M  ubende:  (  Black  )  (  40-4  5  kg  ).  These  are  small  a  nd  hard  y  and  are  kept  fo  r  meat  and 

 mi  l  ked by th  e  p  a  storalists  . 

 Exotic Breeds 
 Boer goat 

 ●  Or  igin  :  South Af  r  ica 

 ●  C  o  l  o  ur:  White 
 ●  Ha  s  long ears and long hair on their bodies  . 

 Anglo-Nubian 

 ●  Ori  gi  n:  North East Afric  a 

 ●  Colour:  Roan and White 
 ●  These have  l  on  g  l  e  gs,  l  opped ear  s a  nd are poll  e  d  . 
 ●  Th  e  y produce  1  -  2  litres o  f mil  k pe  r  ,  day. 

 Jumnapari 

 ●  Origin  :  India 

 ●  Colou  r  :  White, black and fawn  . 
 ●  The  y  are hor  n  ed  ,  have large lopped e  ar  s 
 ●  Produce 1-1.5_litres of milk pe  r  d  ay. 

 Toggenburg 



 ●  Or  ig  i  n:  S  w  itzerl  a  nd 

 ●  C  o  lo  u  r  :  White patche  s  on  t  he bo  dy  ,  w  hite stripes on  t  he face and neck. 
 ●  Erect fo  rwa  rd pointing ears and polled  . 
 ●  Can produ  c  e 2  -  3 of mi  l  k pe  r  d  ay  . 

 Saanen 

 ●  Ori  gi  n:  Switzerl  a  nd  . 

 ●  C  o  l  our  :  W  hite 
 ●  The  y  ha  v  e e  r  ect  ,  forw  a  rd po  i  n  t  in  g ea  rs  a  nd polled  . 
 ●  Can produce 2-3 Iitres o  f  mi  l  k per d  ay  . 

 Angora 

 ●  Ori  g  i  n  :  Angora in Asia  . 

 ●  C  o  lour  :  W  hi  te 

 ●  It is k  ept for wool p  r  o  d  uction. 

 French alpine. Pigs 
 Cha  r  acteristics  : 

 ●  They are sparsely haire  d  and the  re  fore cannot withsta  n  d  cold  . 
 ●  P  i  gs wallow when it is h  o  t due to absence o  f  s  w  eat  glands  . 
 ●  The  y breathe f  a  st when  i  t  i  s  hot  . 
 ●  Th  e  y  have brist  l  es instead of hair. 

 Bre  e  ds 
 Large White 

 ●  Or  ig  in:  Br  i  tai  n 
 ●  _  Ke  p  t  for bacon and pork production  . 
 ●  Lo  ng, large and white in colour  . 
 ●  Ea  rs straight and erect  . 
 ●  Has  d  i  shed face and snou  t  . 
 ●  M  ost p  r  olif  i  c  a  nd with good mothering  abili  ty  . 
 ●  F  a  i  rly hardy  . 

 L  andrace 

 ●  O  ri  g  i  n:  Denm  a  rk 



 ●  W  h  it  e and longer than large white  .  _ 
 ●  E  ar  s dro  o  ping  . 
 ●  G  ood for bacon pr  o  d  u  ct  i  on  . 
 ●  Ve  r  y  prolifi  c w  ith good mothering ability  .  _ 
 ●  R  eq  uires high level  o  f m  a  nagement  . 

 Wessex Saddle 

 ●  Back Or  i  g  in  :  England 

 ●  Col  o  u  r:  Black with white  f  orelegs and s  h  o  u  lders  . 
 ●  Strai  ght snout and drooping e  a  rs  .  _ 
 ●  G  ood for bacon and pork  . 
 ●  Go  od for k  e  eping outdoors. 
 ●  E  xc  e  llent mothering instincts. 

 Oth  e  r pig breeds incl  ud  e  : 

 ●  Berkshire  , 

 ●  Mi  d  dle-white 

 ●  Duroc  Jersey pig  . 

 Pigs can b  e  c  r  ossed to obta  i  n hybrids or crosses  . 

 Advantages of Crosses 
 ●  Increased litter size  . _ 

 ●  E  a  rly maturing. 
 ●  _  Increase in  bod  y length. 
 ●  _  High pr  o  p  o  r  t  i  o  n  o  f lean meat t  o  fat  . 

 Poul  t  ry Breeds 
 Ther  e  are three types of chi  c  ken breeds: 

 ●  The light breeds kept for egg producti  o  n. 
 ●  The heavy breeds k  e  pt for  m  eat p  r  o  ducti  o  n  . 
 ●  Dual pur  po  se  b  reed  s -  kept fo  r  b  o  th eggs an  d m  eat  p  r  od  ucti  o  n  . 

 Characteristics of Light Breeds 

 ●  Ne  v  er g  o  br  o  ody hence p  oo  r sitters  . 

 ●  E  x  cellent layers  (  over 220 eggs per year  ). 
 ●  Poor meat producers (hens can attain 2kg  ;  cocks 3kgs  ) 
 ●  Ver  y  nerv  o  us and exhi  b  it high degree of can  n  ib  al  i  s  m. 



 ●  Hen  '  s  c  om  b  is  l  a  rge  and  bent  over  o  n  e  eye  and  c  oc  k's  com  b  is  large  w  i  th  5  -  6 
 serrati  o  ns  . 

 Ex  a  mples  : 

 ●  Legh  o  r  ns  , 

 ●  Anc  o  na  s  , 

 ●  Silkies  , 

 ●  Minorcas  . 

 Character  is  tics of Heavy Breeds 
 ●  Can lay few eggs an  d  prov  i  de g  oo  d meat as  b  r  o  i  l  er  s. 

 ●  Ca  n  g  o  broody  . 
 ●  Heav  i  er and b  i  gge  r  in  size. 
 ●  G  r  ow fast  . 

 Examples  : 

 ●  Light Sussex, 

 ●  C  or  nish D  ar  k 

 ●  Wh  i  te  . 

 Characteristics of Dual  -  Purpose B  r  eeds 

 ●  Go broody  . 

 ●  Have good me  a  t  . 
 ●  Disease resistan  t  (d  o  n  o  t require hig  h  standard of  management)  . 
 ●  Rarely exhibi  t  c  a  nnibalism  . 

 E  x  a  mp  le  s  :  Rhode  I  sland Re  d  . 

 Hy  brids 
 ●  Th  ese  are  d  eve  l  oped  b  y  c  ross  i  ng two di  ffere  nt breeds  . 
 ●  Th  ey a  re superior in pe  r  fo  rm  ance. 
 ●  Can a  ttain 2  kg in 56 days  f  or broilers  a  nd layover  200 eggs  pe  r year  for layers. 
 E  xamp  le  s  : 
 ●  Shav  e  rs  , 
 ●  Thombers 
 ●  Isabrow  n  . 

 Rabb  i  t  s 
 Kep  t fo  r the following reasons: 

 ●  To  pro  v  id  e  meat  ,  fur  ,  hair or wool  . 



 ●  To  p  r  o  v  id  e  skin for leather. 
 ●  To  pr  o  vide manure  . 
 ●  As  pet an  i  mals. 
 ●  U  s  e  d for  r  es  e  ar  c  h purp  o  ses  . 

 Bre  eds 
 ●  Ca  l  i  f  o  r  n  ian  w  hit  e  :  white  ,  very p  r  olific  b  lac  k  ears,  nose  a  nd fee  t  )  . 
 ●  New  Z  e  aland whit  e  :  (white w  i  th pink  ey  es  -  good for  meat). 

 ●  Flemish giant  (  dark grey  -  good for meat  )  . 

 ●  Angora rabbit  (  whi  t  e, kept for wool  p  r  oduct  ion  )  . 

 ●  C  hin  c  h  illa  h  (greyish  ,  k  e  pt  for i  t  s fur). 

 ●  Earlops  (w  hi  te with  d  roopy ears). 

 ●  K  e  n  y  a white  (  white  ,  smallest of bre  e  ds  )  . 

 Camels 
 Ke  pt  f  or; 
 ●  T  ra  n  s  p  o  rt  , 
 ●  Racing, 
 ●  To  pr  ov  i  de  m  ilk, mea  t and  woo  l  . 
 Th  ere are two species of camels  . 

 Drome  d  ary (Camelus dromed  ar  ius) 

 ●  Origin  :  A  r  a  bi  a  an  d  Syria 
 ●  Are sing  l  e  hu  m  ped  ,  h  av  e l  igh  t bo  dy 
 ●  Good for ra  ci  ng a  nd  r  a  pi  d t  r  ans  p  o  rt  . 

 Bacteri  a  n (Camelus  b  acterianus) 

 ●  Origin  :  Central Asia 

 ●  Has do  u  ble h  u  mps, heav  i  er and has shorter legs  . 
 ●  Can l  iv  e  in c  o  ld  regi  on  s  h  e  nc  e  it  s  thick  a  n  d lo  n  g  co  a  t  acts as i  n  s  u  la  ti  o  n  . 
 ●  Capab  l  e  of  s  heddi  ng  th  e coa  t d  ur  in  g s  p  ri  n  g  . 

 Te  r  m  s  use  d  to descri  b  e  l  ives  t  ock in  dif  fe  r  e  n  t age,  sex a  nd u  se. 

 Live  s  tock  Adult  Repl  a  ce  m  e  n  t Stock  Y  o  u  n  g  Users) 
 Spe  ci  es  Male  Female  M  a  le  Female  O  ne 

 Cat  tle  Bu  l  l  Cow  Bullock  He  ifer  Ca  l  f  Dai  r  y - milk 
 Beef-meat 



 She  e  p  Ram  E  w  e  Ram  H  o  gg  et  L  am  b  Mu  tton  -  meat 
 Wool s  h  eep  -wool 

 G  o  at  Buck or  Doe or  B  u  ck  Doe  K  i  d  Dai  r  y  - m  ilk 

 Billy  Nanny  Mutton  -  meat 
 P  i  gs  Bo  a  r  Sow  Boar  G  i  lt  P  i  gle  t  Pork - meat 

 Baco  n  -  c  u  red 
 P  ou  lt  r  y  Cock  He  n  Coc  k  e  r  e  l  P  u  lle  t  Chick  Broi  le  rs  -  meat 

 Layers - eggs 
 R  abbi  ts  Buck  Doe  Buck  Doe  Kin  dl  ing  Meat 

 Came  l  Bull  Cow  Bull  Heifer  Calf  Pack  ,  tra  in  ed for 
 r  id  ing  ,  racing  m  ilk  , 
 m  eat,  f  u  r 

 Agricultural Economics I 

 (Bas  i  c Concepts and Farm Records) 

 In  troduction 

 ●  E  c  o  n  o  mic  s  i  s  th  e  stud  y  of  ho  w  m  a  n  and  s  oc  i  e  ty  choose  s  to  a  lloca  t  e  s  c  ar  ce  produ  c  tiv  e 
 r  eso  ur  c  e  s  to  p  r  oduc  e  v  ari  ous  c  ommod  i  ti  es,  o  v  er  tim  e,  a  nd  distribut  e  t  hem  a  mong 
 v  a  r  i  ous co  n  sume  r  s i  n so  cie  ty. 

 ●  It  a  ttempts  to  expl  a  in  how  m  a  n  can  b  e  st  u  se  th  e  l  i  m  i  t  ed  resources  to  produce  good  s 
 an  d  ser  v  ices  w  hi  ch  sa  tisfi  es  hi  s  needs  with  m  i  n  imum  w  as  t  a  ge  or  loss  of  th  es  e 
 resource  s 

 Exa  mpl  e; 
 �  food  , 
 �  cloth  i  n  g 
 �  s  helter 

 �  A  g  r  icultur  a  l  economic  s  i  s  the  r  e  f  o  r  e  de  fi  ned  a  s  a  sc  i  ence  that  aim  s  a  t  m  a  ximizing 
 ou  tp  ut  w  hile  m  i  n  imi  zin  g  c  osts  by  c  ombini  ng  th  e  lim  i  ted  supplies  of  goods  a  nd 
 service  s  fo  r  u  se by  t  he  society over  a c  ert  a  in period  of  t  i  me. 

 ●  These are; 
 �  land  , 
 �  ca  pit  a  l  , 
 �  labou  r 



 �  ma  n  a  g  e  m  en  t 

 B  asic  e  c  o  n  omic Principles 

 S  c  ar  ci  ty 
 ●  E  cono  m  i  c scarcity me  a  ns  r  esource  s  are  l  im  i  ted i  n  supply  rel  a  tive  t  o demand  . 
 ●  This  princ  ip  l  e  impli  e  s  that  t  he  r  e  is  n  o  time  tha  t  m  a  n  c  a  n  h  a  v  e  en  ough  re  s  ou  rces  t  o 

 sa  tisf  y a  ll hi  s  n  ee  d or d  esi  r  es 

 Choice/Preference 
 ●  H  u  m  a  n wants are many and varied  a  nd m  ea  ns of satisfying  them a  r  e limited. 
 ●  Th  e  r  e  fore,  m  a  n  has  to  make  a  choice  a  mong  th  e  alternative  s  in  order  to  use  the 

 resources av  ai  lable  . 
 ●  Man does this by satisfying the most pre  ss  ing needs  first  . 
 ●  This is called  sc  a  le of  p  r  efe  r  e  nce. 

 Opportunity Cost 
 ●  O  p  portunity cost is the revenue forgone from the best  alternative. 
 ●  It exists only where ther  e  are alternative  s. 
 ●  Where there  a  re no alte  r  natives the opportunity cost  is equal to zero. 
 ●  Opportunit  y  cost helps in d  e  cision m  a  k  i  ng. 

 Farm Records 
 ●  Farm records are documents kept in  t  he farm 
 ●  They show farm activ  i  ties carried ou  t  over a long  period of time 
 ●  Or info  r  m  at  ion kep  t i  n the  fa  rm in writ  t  en form  ,  about  the  f  arm  a  nd all  a  ctivities in  i  t  . 

 Uses of Farm Records 
 ●  Show the history of the farm 
 ●  Show whether the farm is m  a  king a profit or loss  . 
 ●  Show  a  ll the assets  a  nd li  a  bil  i  ties of  t  he farm which  can be used to  va  lue the fa  r  m. 
 ●  H  e  lp in supporting insurance cl  a  ims on death, theft  ,  f  i  r  e or loss of f  ar  m assets. 
 ●  Help in t  a  x  a  ssessment to  av  oid over t  a  x  a  tion  . 
 ●  Used  a  s a  gu  ide in pl  a  n  n  ing  a  nd budgeting. 
 ●  Helps to detect losses or the  f  t  i  n the f  a  rm  . 
 ●  Make it eas  y  to share p  r  ofits or  l  osses in partn  e  r  s  hips  . 
 ●  H  e  lp in sett  l  ing disputes  a  mong heirs to estate  i  f  the farmer dies  w  ithout  a  will  . 
 ●  Provide labour information on term  i  nal benefits for  a worker. 

 Type of Farm Records 



 ●  Production Records  - Show the total yield and yield per unit o  f  each enterp  r  ise  . 

 ●  I  nventory R  ec  ords  -  A reco  r  d of all  permanent and  consumable goods  i  n the farm. 

 Consumable Goods Inventory 

 Dat  e  Co  mm  o  dity  Quantit  y  D  a  t  e  Is  s  u  e  d t  o  Qu  a  ntit  y  balall  ce 
 It  e  m  S  t  oc  k 

 ●  Field  Operation  Records  -  Show  in  details  all  field  practices  carried  out  together 
 with the input used for all the crop enterprises. 

 ●  Breeding Records  – 
 �  Show all the breeding activities in the farm  . 
 �  From  these  records  it  is  possible  to  select  the  prolific  animals  and  cull  the 

 infertile ones  . 
 ●  Feeding  Records  –  A  record  of  the  types  of  feeds  used  in  the  farm  and  their 

 quantities. 
 ●  Health Records  – 

 �  Indicates the health conditions of the animals in the farm. 
 From these records it is possible to  : 

 Select and cull animals on health grounds  . 

 Soil Fertility II 

 (Inorganic Fertilizers) 

 Introduction 

 ●  Plant nutrients occur in the soil in form of soluble substances. 



 ●  These  substances  are  taken  in  by  the  plants  in  different  quantities  depending  on  their 
 roles in the plant tissues. 

 Essential Elements 

 ●  These are nutrients needed by plants for various uses  . 

 ●  They are divided into two broad categories namely  : 

 �  Macronutrients 

 �  micronu  t  rients  . 

 Macro-nutrients 
 ●  These are also referred to as major nutrients  . 
 ●  They are required by the plant in large quantities. 

 They include; 
 ●  carbon, 
 ●  hydrogen, 
 ●  oxygen, 
 ●  nitrogen, 
 ●  phophorus, 
 ●  potassium, 
 ●  sulphur, 
 ●  calcium 
 ●  magnesium. 

 �  Nitrogen, phosphorus and potassium are referred to as  fertilizer elements, 
 �  Calcium, magnesium and sulphur, are referred to as  liming elements  . 

 Role of Macronutrients in Plants 

 Nitrogen  (NO  3,  NH4  ++  ) 

 Sources: 
 ●  Artificial fertilizers 
 ●  Organic matter 
 ●  Atmospheric fixation by light  n  ing 
 ●  Nitrogen fixing bacteria  . 

 Role of Nitrogen in Pl  a  nts 

 ●  Vegetative growth 
 ●  Chlorophyll formation 
 ●  Build up of protoplasm. 
 ●  Improves leaf quality in leafy crops such as tea and cabbages. 



 Deficiency Symptoms 
 ●  Yellowing of the leaves/chlorosis. 
 ●  Stunted growth  . 
 ●  Premature ripening. 
 ●  Premature shedding of the leaves. 
 ●  Light seeds. 

 Effect of Excess Nitrogen 
 ●  Scorching of the leaves. 

 ●  Delayed maturity. 

 Loss of Nitrogen From the Soil  : 

 ●  Soil erosion. 
 ●  Leaching. 
 ●  Volatilization. 
 ●  Crop removal. 
 ●  Used by microorganisms. 

 Phosphorus (H  2  P0  4  , HPO  2- 
 4  P  2  O  5  ) 

 Sources: 

 ●  Organic manures 
 ●  Commercial fertilizers 
 ●  Phosphate rocks 

 Role of Phosphorus 

 ●  Encourages fast growth of the roots. 
 ●  Improves the quality of the plant. 
 ●  Hastens maturity of the crops. 
 ●  Influences cell division. 
 ●  Stimulates nodule formation in legumes. 

 Deficiency symptoms 

 ●  Growth of the plant is slow. 
 ●  Maturity is delayed. 
 ●  Leaves become grey, purple in colour. 
 ●  Yield of grains, fruits and seed is lowered. 

 Loss of Phosphorus From the Soil 



 ●  Soil erosion. 
 ●  Leaching 
 ●  Crop removal 
 ●  Fixation by iron and aluminium oxide. 

 Potasium (K  +  , K  2  O) 
 Sources; 

 ●  Crop residue and organic manures. 
 ●  Commercial fertilizers 
 ●  Potassium bearing minerals e.g. feldspar and mica. 

 Role of Potassium in Plants 

 ●  Increases plant vigour and disease resistance. 
 ●  Increases the size of grains and seeds. 
 ●  Reduces the ill-effects due to excess nitrogen. 
 ●  Prevents too rapid maturation due to phosphorus. 

 Deficiency Symptoms 

 ●  Plants have short joints and poor growth. 
 ●  Plants lodge before maturing. 
 ●  Leaves develop a burnt appearance on the margin. 
 ●  Leaves at the lower end of the plant become mottled, spotted or streaked. 
 ●  In  maize,  grains  and  grasses  firing  starts  at  the  tip  of  the  leaf  and  proceeds  from  the 

 edge usually leaving the midrib green. 

 Loss of Potassium From the Soil 

 ●  Crop removal. 

 ●  Leaching. 
 ●  Soil erosion. 
 ●  Fixation in the soil. 

 Calcium (Ca  2  +) 

 Source: 

 ●  Crop residues and organic manures. 

 ●  Commercial fertilizers. 
 ●  weathering of soil minerals. 
 ●  Agricultural limes for example  dolomite, limestone  . 

 Role of Calcium in Plants 



 ●  Improves the vigour and stiffness of straw. 
 ●  Neutralizes the poisonous secretions of the plants. 
 ●  Helps in grain and seed formation. 
 ●  Improves the soil structure. 
 ●  Promotes bacterial activity in the soil. 
 ●  Corrects the soil acidity. 

 Deficiency symptoms 
 ●  Young leaves remain closed. 

 ●  There are light green bands along the margins of the leaves. 
 ●  Leaves  in  the  terminal  bud  become  hooked  in  appearance  there  is  a  die-back  at  the 

 tip and along the margins. 

 Loss of Calcium 

 ●  Crop removal 

 ●  Leaching 
 ●  Soil erosion 

 Magnesium (Mg2+) 

 Sources: 

 ●  Crop residues and organic manures 
 ●  Commercial fertilizers 
 ●  Weathering of soil minerals. 
 ●  Agricultural limes. 

 Role of Magnesium in Plants 
 ●  Forms part of chlorophyll. 
 ●  Promotes  the  growth  of  the  soil  bacteria  and  enhances  the  nitrogen  fixing  power  of 

 the legumes. 
 ●  Activates  the  production  and  transport  of  carbohydrates  and  proteins  in  the  growing 

 plant. 

 Deficiency symptoms 
 ●  Loss  in  green  colour  which  starts  from  the  bottom  leaves  and  gradually  moves 

 upwards. 
 ●  The veins remain green. 
 ●  Leaves curve upwards along the margins. 
 ●  Stalks become weak and the plant develops long branched roots. 
 ●  The leaves become streaked. 



 Sulphur (S0  4 
 2-  ,  SO  2  ) 

 Sources: 
 ●  Commercial fertilizers. 
 ●  Soil mineral containing sulphides 
 ●  Atmospheric sulphur from industries. 
 ●  Rain water 

 Role of Sulphur in Plants 

 ●  Formation and activation of coenzyme-A. 
 ●  Sulphur is a constituent of amino acids. 
 ●  Influence plant physiological processes. 

 Deficiency Symptoms 
 ●  Small plants/stunted growth. 
 ●  Poor nodulation in legumes. 
 ●  Light green to yellowish leaves/ chlorosis. 
 ●  Delayed maturity. 

 Micro-nutrients 

 ●  Also referred to as trace or minor nutrients. 
 ●  They are required in small quantities/traces. 
 ●  They are essential for proper growth and development of plants. 

 They include; 
 ●  Iron, 
 ●  Manganese, 
 ●  Copper, 
 ●  Boron, 
 ●  Molybdenum 
 ●  Chlorine. 

 Role of Micronutrients and Their Deficiency Symptoms 
 ●  Copper 

 �  Role in oxidation-reduction reactions. 

 �  Respiration and utilization of iron 

 �  Deficiency symptoms-  yellowing of young leaves  . 
 ●  Iron 

 �  Synthesis of proteins. 
 �  Takes part in oxidation-reduction reactions. 
 �  Deficiency symptoms -  leaf chlorosis 



 ●  Molybdenum 
 �  Nitrogen transformation in plants. 
 �  Metabolization of nitrates to amino acids and proteins 
 �  Deficiency symptoms -  leaf curl and scathing. 

 ●  Manganese -  Same as molybdenum. 

 ●  Zinc 
 �  Formation of growth hormone. 
 �  Reproduction process 
 �  Deficiency symptoms -  white bud formation. 

 ●  Boron – 
 �  Absorption of water. 
 �  Translocation of sugar 

 Inorganic Fertilizers 
 ●  These are chemically produced substances added to the soil to improve fertility. 

 Classification  According to: 

 ●  Nutrients contained 
 �  Straight  -  contain only one macronutrient. 

 �  Compound fertilizers  - contain more than one macronutrient 

 ●  Time of application 
 �  Some applied when planting. 
 �  Top dressing after crop emergence 
 ●  Effects on the soil pH. 

 �  Acidic fertilizers. 
 �  Neutral fertilizers. 
 �  Basic fertilizers. 

 Properties and Identification of Fertilizers 

 Nitrogenous Fertilizers 

 Characteristics 
 ●  Highly soluble in water. 

 ●  Highly mobile in the soil hence it is applied as a top dress. 
 ●  Easily  leached  because  of  the  high  solubility  hence  does  not  have  residual  effect  on 

 the soil. 
 ●  Has scorching effect on young crops during wet seasons. 
 ●  Easy to volatilize during hot season. 



 ●  They have a tendency to cake under moist conditions. 
 ●  They are hygroscopic hence should be stored in dry conditions. 

 Examples: 

 ●  Sulphate of Ammonia (NH  4  ) 2 SO  4  · 
 Physical appearance: 

 �  white crystals, 

 �  Has acidic effect, 

 �  Contains 20% N. 
 ●  Ammonium Sulphate Nitrate [(NH  4  )  2  SO  4  + NH  4  NO  3  ] 

 �  Colour: granules which appear yellow orange, 
 �  less acidic, 
 �  contains 26% N. 

 ●  Calcium Ammonium Nitrate (CAN) 
 �  Colour: greyish granules, 

 �  neutral in nature, 

 �  contains 21 % N. 
 ●  Urea 

 �  Colour: small whitish granules 
 �  Easily leached or volatilized, 
 �  contains 45- 46%N. 

 Phosphate Fertilizers 
 ●  Has low solubility and immobile. 
 ●  Non-scorching. 
 ●  Has a high residual effect hence benefit the next season's crop. 
 ●  Easy to store because they are not hygroscopic. 

 Examples; 

 ●  Single super-phosphate 
 �  Appearance: whitish, creamy white granules, 
 �  contains  20-21 %  P  2  O  5 

 ●  Double super-phosphate 
 �  Appearance: dark greyish granules, 
 �  Contains  40-42% P  2  O  5 

 ●  Triple super-phosphate 
 �  Appearance: small greyish granules, 



 �  Contain  44-48% P2O5 

 Potassic Fertilizers 
 Characteristics: 

 ●  Has moderate scorching effect. 
 ●  Moderately soluble in water. 
 ●  Most Kenyan soils have sufficient potassium. 

 Examples; 

 ●  Muriate of Potash (KCl) 
 �  Contain 60 - 62% K  2  O 

 �  Slightly hygroscopic. 

 �  Appearance amorphous white. 
 ●  Sulphate of Potash (50% K  2  O) 

 Compound or Mixed Fertilizers 

 ●  These are fertilizers which supply 2 or more of the macronutrients. 

 Examples; 
 ●  Mono ammonium phosphate. 

 ●  Di-ammonium phosphate 

 ●  20:20:20, 23:23:23 

 Advantages of application of compound fertilizers 
 ●  Saves time and money. 

 ●  Mixture gives improved storage properties and better handling. 

 Disadvantages of compound fertilizers application 
 ●  Expensive. 

 ●  Wasteful. 
 ●  Mixing may not be thorough. 
 ●  Incompatibility of the individual fertilizers. 

 Methods of fertilizer application 

 ●  Broadcasting  - random scattering of the fertilizers  on the ground. 

 ●  Placement method  - application of fertilizers in the  planting holes. 



 ●  Side dressing  - fertilizer is placed at the side of the plant within the root zone, in 
 bands or spot-rings. 

 ●  Foliar  spraying  -  specially  formulated  fertilizer  solution  applied  on  the  foliage  in 
 spray form. 

 ●  Drip method  - applied through irrigation water. 

 Determination of Fertilizer Rates 

 Contents of fertilizers are expressed as fertilizer grade or fertilizer analysis. 

 ●  Fertilizer  grade  indicate  the  guaranteed  minimum  of  the  active  ingredients  (N,  P  2  O  5  ,  K 
 2  O) in the mixture. 

 ●  It is expressed as a percentage on a weight to weight basis or percentage by weigh 

 Example  10:20:0  means  for  every  10kg  of  the  mixture  there  are  10kg  of  nitrogen,  20kg  of 
 P  2  O  5  and 0kg of K  2  O. 

 Example 

 A farmer was asked to apply fertilizers as follows: 
 ●  60 kg/ha nitrogen (top dressing) 
 ●  60 kg/ha P  2  O  5  (in planting hole). 
 ●  60 kg/ha K  2  O. 

 How much sulphate of ammonia (20%) would be required per hectare? 
 How much double super-phosphate (40%) P  2  O  5  would be  required per hectare? 
 How much muriate of potash  (50%  K  2  O) would be required  per hectare? 
 Answer/Solution 

 ●  Sulphate of ammonia (SA) which gives 60kg/ha N 
 =  60 
 20x 100 =300kg SA 

 ●  Double super phosphate (40%  P  2  O  5  )which gives 60kg/ha  P  2  O  5 

 60 
 = 40x 100 =  150kg DSP 

 ●  Muriate of potash (60% K  2  O) which gives 60kg/hK  2  O 

 =  60  x 100=100kg muriate of potash 
 60 

 Example 
 A farmer was asked to apply fertilizers as follows: 

 ●  200kg/ha of DSP (40% P  2  O  5 

 ●  150kg/ha of muriate of potash (60% K  2  O) 



 ●  150kg/ha of sulphate of ammonia (20% N) 
 How much P  2  O  5  did the farmer apply per acre? 
 How much K  2  O did the farmer apply per hectare? 
 How much N did the farmer apply per hectare? 

 Solution/Answer 

 ●  P  2  O  5  applied per hectare from 200kg of DSP 

 40 
 = 100x 200= 80kg/ha P  2  O  5 

 ●  K  2  O  5  applied per hectare from 150kg of muriate of  potash 
 60 

 = 100x150  =  90kg/ha    K  2  O 

 ●  N  applied per hectare from 150kg/ha sulphate of ammonia 
 20 

 = 100 x  150=  30kg/ha N 

 Soil Sampling 
 ●  Refers  to  obtaining  of  small  quantity  of  soil  that  is  representative  in  all  aspects  of  the 

 entire farm. 

 Soil Sampling Procedures 
 ●  Clear the vegetation over the site. 

 ●  Dig out soil at depths of 15-25cm. 
 ●  Place the dug out soil in a clean container. 
 ●  Mix thoroughly the soil in the container. 
 ●  Take a sample and send it to National Agricultural Laboratory for analysis. 
 ●  The container carrying the sample should be properly labeled as follows: 

 �  Name of the farmer, 
 �  Location, 
 �  District 
 �  Address of the farmer. 

 Sites to Avoid 
 ●  Dead furrows, ditches. 

 ●  Swamps 
 ●  Near manure heaps. 
 ●  Recently fertilized fields 
 ●  Ant hills. 
 ●  Under big trees. 



 ●  Near fence lines or foot paths. 
 ●  Do  not  put  them  in  containers  which  are  contaminated  with  fertilizers  or  other 

 chemical containers. 

 Methods Of Soil Sampling: 

 ●  Zigzag method 
 ●  Traverse method 

 Soil Testing 

 ●  Soil testing is the analyzing of the soil sample to determine certain qualities of the 
 soil. 

 Importance of Soil testing: 
 ●  To determine the value of the soil hence determine the crop to grow. 
 ●  To determine the nutrient content hence find out the type of fertilizer to apply. 
 ●  To determine whether it is necessary to modify the soil pH for a crop. 

 How Soil pH affects Crop Production 

 ●  Influences the physical and chemical properties of the soil. 
 ●  Affects the availability of nutrients. 
 ●  Influences the incidences of soil borne diseases. 
 ●  Determine the type of crop to be grown at a given area. 

 Methods of pH Testing 
 ●  Universal indicator solution 

 ●  pH meter 

 � 
 �  Know  the  course  of  action  to  be  taken  in  the  event  of  a  dise  a  se  and  maintenance 

 of good health  . 
 �  Know the pre  v  alent disease  s  . 
 �  Calculate the cost of treatment  . 

 ●  Marketing Records  show commodities sold, quantities  and v  a  lue of  a  ll the sales. 
 Labour Records  -  show labour utilization and labour  costs  . 


