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Integrated Soil Fertility Management 
 

Learning Outcomes – Participants will: 

 

1. Understand the advantages and disadvantages of available fertility sources 

2. Realize the importance of combining fertility practices with other sustainable management 

practices  

3. Identify which fertility sources are most appropriate to their context 

 

  Pre-Requisites:   

 

1. Situation Analysis:  Why Conservation Agriculture? 

2. Green Manure-Cover Crops 

3. This lesson should be followed up by individual lessons on Manure Management, Compost 

Making, Green Manure-Cover Crops and/or Fertilizer Use depending on the priorities 

identified by the farmers. 

 

Timing of this Lesson:  This lesson should take place 1-2 months before the anticipated planting 

date. 

 

References:   

 

Fairhurst, T. (ed.) 2012. Handbook for Integrated Soil Fertility Management. Africa Soil Health 

Consortium, Nairobi.  

Vanlauwe, B., J. Wendt, K. E. Giller, M. Corbeels, B. Gerard, C. Nolte. 2014. A fourth principle is 

required to define Conservation Agriculture in sub-Saharan Africa: The appropriate use of 

fertilizer to enhance crop productivity.  Field Crops Research 155(2014) 10–13.   

 

Materials Needed: 

   

1. 2 Posters:  “A 4th CA Principle?”, “Integrated Soil Fertility Management” 

2. Sticky notes 

3. 2 1-liter glass or clear plastic containers ¾ full of water 

4. 1 cup of fertilizer (preferably urea or a fertilizer which dissolves easily) 

5. A bottle cap 

6. 1 liter of finished compost or composted manure 

7. 500 ml water bottle with top 1/3 removed for measuring compost 

8. Lime and/or wood ash 

 

Preparation: 

 

1. Test fertilizer to make sure it dissolves in water 

2. Review all discussion questions and be prepared to guide the discussion appropriately. 

3. Research whether the soils where they are farming have been tested, and particularly whether 

pH is a problem.  If possible, obtain actual results of this testing. 

4. Research whether lime is available in the local community, and if so what analysis and price 

Handbook for 

Integrated Soil Fertility Management - Ch 3-4.pdf

http://africasoilhealth.cabi.org/materials/ashc-handbook-for-isfm/
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Learning Activities (Total time required = 2-3 hours) 

I. Introduction:  The Importance of Good Soil Fertility Practices (30 minutes)  

A. Show Poster “A 4th CA Principle?”  Discussion Questions: 

1. What do you see that is different between maize plots in the upper 

picture? 

2. What do you think might have caused this difference? 

3. Have you ever seen such symptoms in your own crops? 

B. Show lower picture of nutrient-deficient CA field.   

1. What do you see in the lower picture? Did the farmer follow CA 

principles? 

2. This farmer worked hard to prepare & mulch his field.  Will he reap the benefits of CA?  

Why not? (Allow participants to respond as they wish, but be sure they discuss how 

nutrient deficiencies are limiting his yield) 

3. What are the three CA principles? 

4. Explain that, while soil fertility management is not one of these three principles, without 

good fertility, CA practices will be much ineffective. 

C. Explain that the goal of this talk is to understand the advantages and disadvantages of 

different fertility sources 

II. Importance of Integrated Fertility Management (10 minutes)  

A. Common fertility sources – Show “Integrated Soil Fertility 

Management” poster and ask the group to raise hands for which 

fertility sources they use on their farm.  Place stickers with tick marks 

showing the number of responses for each source. 

B. Why do you use these fertility sources? 

C. Stress that all these are good sources of soil fertility if used 

properly.   
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III. How Can we Improve Soil Fertility Management?  (1 hour) In the following 4 sections, 

discuss the fertility sources which they indicated are common in the area (the ones with the most tick 

marks).  If they do not have access to one of these fertility sources, skip that section in the following 

discussion.    

A. Farmyard Manure (10 minutes) 

1. What are the benefits of manure?  Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Promotes long-term soil health, 

increases water holding capacity, biological activity.  Requires less labor than composting, 

etc. 

2. What are the challenges with manure?    Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Deteriorates in value if left out in 

the weather.  Often not sufficient to fertilize an entire farm.  Quality varies depending on 

what livestock feed on, difficult to transport to field, etc. 

3. What are some ways we can improve the quality and quantity of the manure we apply to 

our crops?  Allow participants to give their ideas first, but be sure they discuss the 

following:   

a) Collect and stockpile manure regularly (at least weekly)  

b) Cover manure pile with leaves or water-proof tarp to keep rain from leaching it 

4. Conclusion - Summarize the answers they have given:  Farmyard manure is an excellent 

fertility source for all crops.  Although it is sometimes in limited supply, there are ways 

we can maximize its value. 

B. Compost (10 minutes) 

1. What are the benefits of compost?    Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Promotes long-term soil health, 

increases water holding capacity, biological activity, disease suppression, etc. 

2. What are the challenges with compost?    Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Labor demand, lack of materials, 

etc. 

3. What are some ways we can minimize labor demand in compost production?  Allow 

participants to give their ideas first, but be sure they discuss the following: 

a) Build mid-late rainy season (more abundant vegetation, less problem with water) 

b) Above-ground composting is less work than below-ground pits 

c) Don’t add soil to the compost (it doesn’t add nutrients and just makes the material 

heavier to transport. 

4. Conclusion - Summarize the answers they have given:  Compost is an excellent fertility 

source especially for high-value crops grown on a relatively small scale.  It’s more 

difficult to use for larger-scale basic grain production. 
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C. Green Manure Cover Crops (10 minutes):   

1. Do you remember the lesson we had on green manure-cover crops?  Who can explain 

what a green manure-cover crop is?   

2. What are the advantages of cover crops?  Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Promote long-term soil health, 

help achieve CA goal of keeping soils covered, increase water holding capacity, require 

less labor than composting & manure, may also provide human or animal food, little or no 

cash expense. 

3. What are the challenges with cover crops?  Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Growth and soil cover vary from 

season to season, may compete with food or cash crops. 

4. Conclusions - Summarize the answers they have given:  Cover crops are an excellent 

fertility source and soil cover, especially when they also provide food or fodder.  They 

have relatively few disadvantages. 

D. Fertilizer (20 minutes) 

1. What are the benefits of fertilizer?  Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Easy to transport & use, low labor 

demand, immediate effects. 

2. What are the challenges with fertilizer?  Allow participants to give their ideas first, but 

supplement with the following if they have difficulty:  Expense, salt content can burn 

plants.  

3. Demonstration:  Stir up jar or clear bottle with 2 spoonsful of fertilizer and another with 1 

cup of compost or manure.  Discussion questions:   

a) Which material will stay in the soil for the longest time?   

b) Does fertilizer build long-term soil health? 

c) What does?  (be sure they mention the organic sources of fertility discussed above) 

4. Conclusions - Summarize the answers they have given:  In the absence of adequate 

compost, manure, or cover crops, fertilizer can be an important fertility source.  However, 

fertilizer must be combined with other management practices like mulching, residue 

retention, and soil conservation in order to maintain long-term soil health. When fertilizer 

is combined with organic inputs, both become more effective. 

E. Lime/Wood Ash (10 minutes) 

1. As soils are farmed they often become “sour.”  Soils that lack organic matter, sandy soils, 

and high rainfall areas tend to become sour the fastest.  Most plants don’t grow well in 

“sour” soils.   

2. Lime or wood ash can help reduce this problem.  However, it is important to determine 

whether your soils have this problem in order to know whether and how much lime or ash 

is needed.   
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3. If you have an accurate recommendation for their particular soils, advise the farmers on 

whether and how much lime/ash to apply.  If such information is not available for their 

soils, offer to help them sample and test their soils’ pH.  

IV. Concluding Discussion (15 minutes) 

1. Ask participants to summarize what they have discussed (add to their answers if 

something is missing) 

2. Ask if they have any unanswered issues. 

3. Tell them that you will return to facilitate further training on any of the practices they 

have discussed: (manure management, composting, cover crops, or fertilizer use) if they 

so desire. 

4. Make a schedule for when to do this training. 


