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Module 8
CROP NUTRITION

Course Brief

Intended participants 

The Crop Nutrition Training course is designed for agricultural extension workers/trainors/farmers 
who own and manage their own farm.

Assumptions about participants’ knowledge and skills

The design of this module is based on the following assumptions about farmers’ knowledge on 
crop nutrition especially on fertilizers and fertilizer use:

• All of them are aware of the traditional (inorganic) fertilizers available in the market.

• Only two to three percent do soil analysis – most do not know their exact fertilizer needs. 

• Many of them do not know how to compute the fertilizer needs of their crops.

• Some do not know the role of specific nutrients in the fertilizer.

• Participants do not fully grasp how soil type affects soil fertility and their fertilization   
program.

• Most of them do not know the manifestations of nutrient deficiencies.

Learning outcomes

After attending this course, participants should be able to:

1. Discuss the essentials of plant nutrition and the role of fertilizers;
2. List and describe the basic physical and chemical properties of the soil;
3. Identify the different tools for assessing soil fertility;
4. Distinguish organic and mineral fertilizers;
5. Identify and describe the nutrient elements in the fertilizers, their specific roles in the plant  

and their deficiencies;
6. Determine the right kind, amount and the timing of application of fertilizer;
7. Compute their own fertilization program; and
8. Discuss the importance of nutrient management as a key to improve yield.

Course duration

This is a six-hour course.
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Content and time allocation

LESSON TOPICS TIME CONTENTS/
SOURCES

Lesson 1 Introduction to crop nutrition 35
Lesson 2 Understanding the soil 40
Lesson 3 Soil physical properties (color, texture, structure, and 

composition)
60

Lesson 4 Soil chemical properties (Ion exchange, nutrient uptake 
pathways, pH)

40

Lesson 5 Tools for assessing soil fertility (Soil analysis, minus one 
technique, use of leaf color chart, Crop Manager, crop 
off-take)

40

Lesson 6 Organic and mineral fertilizers – production and 
utilization

40

Lesson 7 Managing the nutrient requirement of crops (Key check 
5)

40

Lesson 8 Creating a fertilizer program 40
Conclusion 15

Total 6 hrs.

Note to trainers on delivery methods
1. There is great diversity in the participants of the module. Some may have finished  

high school; others might be degree holders; but consider that majority likely   
have or have not finished elementary education. Also consider that all of them   
have a wealth of experience when it comes to farming.

2. Whatever new things they are about to learn, they will always correlate it with their  
experiences, so be prepared to learn from them as well.  

3. Take note of the following suggestions:

• Don’t make the lectures too long.  

• Have an activity to drive a point.

• Involve the participants always.

• Use presentation slides for them to visualize your point.

• Make the lesson interactive.

• Present the objectives of each topic clearly at the start of the session.

• Keep message short and simple. Do not overload the participants with too 
many ideas and concepts in one session.

• Follow the time table strictly.
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LESSONS/
TIME ACTIVITIES RESOURCES

Lesson 1: Introduction to crop nutrition
20 minutes GET ATTENTION: Ask them to enumerate what they 

know are the basic needs of plants. 

Acknowledge and confirm (or correct) their responses 
as needed (show slide 3).

LINK by explaining that in this section, we will learn 
about how plant nutrition is related to fertilization.

Learning methods

The following methods will be used during the course:

• Lecture/discussion

• Actual demonstration

• Group activities

Evaluation methods

Participants’ learning outcomes can be assessed as follows:

VENUE CONTENT METHOD
In class Knowledge Observation/Interaction

Skills Exercises/Demonstrations
At Work Skills Actual Demonstration

Resource checklist

• Powerpoint presentations (crop nutrition)

• LCD Projector

• Materials/props for activities: plastic cup with five holes, small pan, masking tape

• Whiteboard and whiteboard marker (option: chart/Manila paper and pentel pen)

• Soil samples, clay pots

• Chart – Soil Texture Triangle

Session Plan

You may modify the program to suit your circumstances and your participants’ needs.

Slide 1
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LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN OUTCOMES.  At the end of this lesson, the 
participants are expected to be able to:

1. Define plant nutrition;
2. Discuss the basic needs of plants; and
3. Define fertilizers and its importance

STRUCTURE: 

1. Why crop nutrition is important
2. Why plants need fertilizers
3. Explain Liebig’s law of the minimum

STIMULATE INTEREST by asking if everyone is awake and 
sufficiently alert to participate in this very important 
session.
EXPLAIN that crop nutrition is very important to crop 
production, it is taking into account the soil, the crops 
you are going to plant and managing the proper 
nutrients the crop is going to eat.

ADD that crop nutrition is often referred to as 
fertilization.

Ask, “Why do plants need fertilizers?” 

Confirm and reinforce their answers.

EXPLAIN that fertilizers are important to obtain 
optimum production. Without fertilization, grain yield is 
not enough to feed the ever increasing population.

EXPLAIN Liebig’s law of the minimum: If one growth 
factor/nutrient is deficient, plant growth is limited, even 
if all other vital factors/nutrients are adequate…plant 
growth is improved by increasing the supply of the 
deficient factor/nutrient. (Found in http://kemnovation.
com/crop-nutrition/) 
ACTIVITY (Ask for a volunteer to help you)

Get a plastic cup with five holes in it from the middle 
part to the brim. Ask the volunteer to hold it for you and 
let him/her label the holes starting from the middle. 
Label each hole with an element e.g., N, P, K, S, Zn.

Slide 5

Slide 6

Slides 7-8

Slide 9

Slides 2-3

Slide 4
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LESSONS/
TIME ACTIVITIES RESOURCES

Ask the participants, “With the holes in it, do you think 
we can fill this cup with water to the brim?”

Fill it up with water. Note that the water empties halfway 
down the cup where the lowest hole is. There is no way 
we can fill this cup with water, because water will always 
flow out, meaning if the full potential of the crop for 
harvest is at the brim, never can you attain this by not 
patching the holes.

Patch each hole one at a time until all the holes have 
been patched up. Now the cup can be filled to the brim.

This means that by supplying the proper nutrient 
elements which are lacking/deficient in the soil, we will 
be able to attain the full harvest potential of the crop.

Explain further how the Liebig’s law works.

OUTCOME: Review the participants by asking if they will 
be able identify the basic needs of the plant. Also ask 
them about the importance of fertilizers to plant growth 
and development.

Preview the next topic on understanding the soil.
Lesson 2: Understanding the soil
40 minutes GET ATTENTION: Find out what participants know about 

soil. ASK: Does an “ideal” soil exist? 

Acknowledge their responses. Ideal soils do not exist 
but all soils can be improved. It varies within the area, 
from field to field and even within the field.
LINK by saying that it is then important for us to identify 
the types of soil and how it affects plants growth.

OUTCOMES: At the end of the lesson, participants are 
expected to be able to:

1. Determine the types of soil; and 
2. Discuss why cultivating the soil is important.

STRUCTURE of the session:

1. Relationship of soil and crop productivity
2. Cross section of a soil
3. How cultivation affects the soil 

STIMULATE INTEREST by asking: Who has seen a cross 
section of a soil before?

Slide 11

Slide 12

Slide 10
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LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN that cultivation greatly affects the soil 
condition. Cultivation opens up the soil for aeration 
and speeds up the breakdown of organic matter and 
generally improves soil structure.

EXPLAIN that improving soil fertility and good 
management practice are important to increasing 
productivity. Whether you are farming a flooded/
irrigated or dryland/upland soil, clay or sandy loam 
soil, and acidic or alkaline soil, you can build up soil 
fertility but can also degrade it with poor management 
practices.
ACTIVITY:

1. Prepare soil samples. Divide the soil into two and 
put them in separate containers (clay pot or any 
suitable container). 

2. Compact/compress one of the samples (A) and 
leave the other one alone (B).

3. Pour some water on both samples. 
4. Let the participants observe what happens to the 

water that you poured. (The water sits for a while 
in Pot A, while it readily seeps or percolates in Pot 
B.) 

5. Ask the participants why the water in pot A 
behaved differently from the water in pot B

OUTCOMES: Quiz (ask orally) the participants to identify 
the types of soil. Review by asking why cultivation is 
important.
FUTURE: Preview the next topic on the physical 
properties of the soil.

Lesson 3: Physical properties of the soil
60 minutes GET ATTENTION by asking if the physical attributes or 

characteristics of the soil matter to a farmer, and why or 
why not.

LINK by saying that knowing the physical attributes of 
the soil is important helps us to determine how we are 
going to manage it. 

Slide 15

Slide 13

Slide 14
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LESSONS/
TIME ACTIVITIES RESOURCES

OUTCOMES: At the end of this lesson, the participants 
are expected to be able to:

1. Name and define the physical attributes/
characteristics of soil; and

2. Explain how such physical attributes affect soil 
fertility.

STRUCTURE by explaining that in this section they will 
learn:

1. Soil color
2. Soil texture and how to determine it
3. Soil structure
4. Soil composition

Explain that knowing these things will help them 
determine how they could effectively manage their 
cultural practices.
EXPLAIN soil color and its implications. This provides you 
an initial indication of the type of soil.

ACTIVITY:
Show slide (briefly describe what the slide or image is 
about)

EXPLAIN what soil structure is and what composes soil 
structure.

Narrate how soil structures are formed. 

Show the different types of soil structure and how they 
are related to water permeability.

EXPLAIN soil texture and how to identify it.

Slide 16

Slide 17

Slide 18

Slide 19

Slide 20

Slide 21
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LESSONS/
TIME ACTIVITIES RESOURCES

FEEL method: The tips of our fingers are very sensitive 
that they can distinguish from silkiness to grittiness. This 
is how we are going to take advantage of this sensation.

Chart showing how to identify your soil

5 minutes ACTIVITY:
Divide the participants into four groups.  Give each 
group a different sample of soil. 

Instructions:

1. Moisten with water the soil samples given.
2. By “feel” method, identify the soil texture 

following the chart.
3. Let them report observations and discuss.

How to measure soil texture in a laboratory: 

1. Prepare the soil sample before the lesson. 
2. Pulverize the soil and put it in a calibrated flask or 

bottle.
3. Add some water then let it stand for about two 

hours. 
4. Observe how the different soil particles will 

settle.

Chart showing how it is measured

ACTIVITY: How to use the soil texture reader

With the same group, give each group a different sample 
problem (e.g., 70% sand, 10% clay, and 20% silt - Ans. 
sandy loam).

Procedure:  

1. From the soil texture triangle, one can see on the 
left side, % clay with a range from 0 to 100 %. 
If the sample contains 20% clay, mark the 20% 
clay. 

Slide 24

Slide 25

Slide 22

Slide 23
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LESSONS/
TIME ACTIVITIES RESOURCES

2. Now on the right side one can see 40% silt, 
also with a range from 0 to 100%. If the sample 
contains 40% silt, mark the 40% silt. 

3. At the bottom, one can see % sand with a range 
also from 0 to 100%. If the sample contains 40% 
sand, mark the 40% sand. 

4. Now find the junction in which these three lines 
intersect and it will tell you the soil texture. For 
this example, the answer is Loam.

Let them report observations and discuss.
EXPLAIN that soil texture influences fertilizer use: 

Nutrient movement in water is very much dependent 
on the texture of the soil. The more sandy the soil is, the 
more porous it is and the more water it can hold; thus 
water movement is not restricted. On the other hand, 
the more clay the soil has, water movement becomes 
restricted. 
EXPLAIN soil composition:

Clay and colloids or gel-like soil particles including 
humus are chemically active, while sand and silt are 
chemically inactive. They can hold more nutrients in 
their particles and do not easily lose these nutrients in 
the soil. Meanwhile, sand and silt are chemically inactive 
because they hold less nutrients in their particles and 
easily lose these nutrients.
OUTCOME: SUMMARIZE and confirm the outcomes of 
this session with the participants.
FEEDBACK: ASK participants if they can now classify their 
soil based on color, texture, and composition.
FUTURE: PREVIEW next topic on chemical properties of 
soil.

Lesson 4: Chemical properties of soils
40 minutes GET ATTENTION by saying that what happens in the soil 

remains largely a mystery to most of us.

LINK by saying that it is now time for us to examine what 
is happening from within the soil.

Slide 26

Slide 27

Slide 28
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LESSONS/
TIME ACTIVITIES RESOURCES

OUTCOMES: At the end of the lesson, participants are 
expected to be able to:

1. Define what ions are; 
2. Describe the movements of ions in the soil;
3. Explain what holds the nutrients in the soil;
4. Describe how nutrients are taken up by the 

plants; and
5. Explain how soil acidity (pH) affects nutrient 

availability.

STRUCTURE: 

1. What are ions and ion exchange
2. Nutrient retention and release
3. Nutrient uptake pathways
4. The pH level and nutrient availability

EXPLAIN that when we talk about the chemical 
properties of the soil, we are looking at ions and how 
plants utilize these ions to help them to grow better.

Ions are charged nutrient elements. Positively charged 
nutrient elements are called CATIONS. Examples are K+, 
Ca++ NH4+. Negatively charged ions are called ANIONS, 
an example is NO3-.

• Ammonium ions (NH4+) increase soil acidity.

• Nitrate ions (NO3-) do not affect soil acidity, i.e., 
soil acidity remains the same.

EXPLAIN nutrient uptake pathways.

There are three different ways the nutrients are taken up 
by the plant:

6. Diffusion – movement from higher concentration 
to lower concentration

7. Interception – when the roots grow, they seize 
the nutrients that come along their way.

8. Mass flow – as the plant takes in water, the 
nutrients in the solution is also taken up by the 
plants.

EXPLAIN how the nutrient uptake pathways affect how 
we apply fertilizers. Give examples.

Slide 32

Slide 33

Slide 29

Slide 30

Slide 31
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LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN pH and nutrient availability.

As the soil becomes more acidic or basic, nutrients 
become less available for plant use. The pH level is a 
measure of the activity of Hydrogen ions in the soil 
solution. The more Hydrogen ions are in the soil, the 
more acidic the soil is. Hydrogen, being a positively 
charged ion, competes with the uptake of nutrients 
(cations), which are also positively charged.
Soil acidity and nutrient toxicity

EXPLAIN that as the soil becomes more acidic, toxic 
elements like Aluminum become available. Aluminum 
becomes more available for uptake of plants under 
acidic condition. 

ACTIVITY:

• For diffusion: Get a basin or bottle and fill it up 
halfway with water. Pour some drops of dye or 
ink and note how the color reaches the clear part 
of the water. Observe that after a while the whole 
body of water is colored already.

• For mass flow: Get a dry sponge. Immerse it in 
the colored solution and observe how the water 
is being absorbed by the sponge.

Clarify or explain how diffusion and mass flow is related 
to soil acidity and toxicity.
OUTCOMES: Review participants’ understanding by 
asking them to describe ions and their movements in 
the soil, how nutrients are held in the soil, and how they 
are taken up by the plants. Point out that soil acidity (pH) 
affects nutrient availability.
FEEDBACK: ASK participants what they learned about 
this topic.
FUTURE: PREVIEW next topic on tools for assessing soil 
fertility.

Lesson 5: Tools for assessing soil fertility
40 minutes GET ATTENTION by asking if the participants have their 

own way of knowing the right kind and just the right 
amount of fertilizer they need in their farms.

LINK by pointing out that the soil is an important 
medium for providing the rice plant its needed 
nutrients.

Slide 34

Slide 35

Slide 36



12

BRIA-FARMERS | CROP NUTRITION

Slide 40

Slide 41

Slides 42-43

LESSONS/
TIME ACTIVITIES RESOURCES

OUTCOMES:  At the end of the lesson, participants are 
expected to be able to:

1. Describe the different methods of assessing soil 
fertility; and

2. Determine which method is appropriate or 
practical for the farmer to use.

STRUCTURE: 

1. How to properly take soil samples for analysis
2. Methods of assessing soil fertility:

• the minus one element technique
• the use of crop off-take table
• the use of leaf color chart
• etc.

EXPLAIN that there are several ways of determining 
what fertilizers to use on your crops.

EXPLAIN what soil analysis is and how to get proper soil 
samples.

ACTIVITY: 
Show them an auger and demonstrate how to properly 
use it for getting soil samples.

EXPLAIN what minus one element technique is all about.

EXPLAIN the use of leaf color chart.

ACTIVITY:
Bring in some fresh samples of leaves and try to 
compare the readings from the chart.

EXPLAIN the N (nitrogen) tester.

Show them the N tester and demonstrate how it works.

Slide 37

Slide 38

Slide 39
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LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN the rice crop manager. Follow the procedure 
on how the rice crop manager will come up with a 
recommendation.

EXPLAIN crop off take and how to use the figures in 
projecting the fertilizers to use based on expected yield.

OUTCOMES: Review if the participants remember 
the different methods of assessing soil fertility. Ask 
for volunteers to describe which methods are most 
appropriate for their respective cases.
FEEDBACK: ASK participants something new they 
learned from this lesson.
FUTURE: PREVIEW next topic on organic and mineral 
fertilizers.

Lesson 6: Organic/mineral fertilizers
30 minutes GET ATTENTION by asking the participants if they prefer 

organic farming or farming that uses chemical fertilizers.

LINK by pointing out that there are different schools 
of thought on these practices, and this lesson will help 
farmers decide which one to choose. 

OUTCOMES: At the end of the lesson, participants are 
expected to be able to:

1. Describe organic/mineral fertilizers; and
2. Discuss how they are made.

STRUCTURE: Explain that in this section, they will learn 
how organic and mineral fertilizers are made with the 
following two main topics:

1. What are organic and inorganic fertilizers
2. How are organic and mineral fertilizers made

EXPLAIN the types of fertilizers.

Slide 47

Slide 48

Slide 49

Slides 44-45

Slide 46

Slide 50
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Slide 53

LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN what organic fertilizers are, their utilization, and  
the benefits of using organic fertilizers, as follows:

• Raw materials to make are available
• Cheaper than mineral fertilizers
• Can reduce the requirement of mineral fertilizer
• Can improve the soil texture

Then discuss the disadvantages of using organic 
fertilizers, as follows:

• Must use large quantities to satisfy requirements 
for nutrients

• Bulky when handling
• Undecomposed organic materials might impart 

toxicities to plants
EXPLAIN what mineral fertilizers are. Show how mineral 
fertilizers are made and point out the benefits of using 
mineral fertilizers:

• Contain more nutrients per bag
• Available form of nutrients in the bag
• Lighter/ easier to handle in terms of transport 

and application
• Less volume needed

On the other hand, the disadvantages of mineral 
fertilizer are as follows:

• Expensive
• Can acidify the soil if not properly managed

OUTCOMES: Review if the participants can now 
distinguish between organic fertilizer and mineral 
fertilizers and ask volunteers to narrate how the two 
types of fertilizer are manufactured. 
FEEDBACK: Ask participants what they would 
recommend to use in fertilizing the rice crop, and why.
FUTURE: State that the participants will learn more 
on this in the next topic on managing the nutrient 
requirement of the crop.

Lesson 7: Managing the nutrient requirement of the crop
40 minutes GET ATTENTION by asking: “Does everybody agree with 

me if I say that 50-60% of crop production relies on the 
proper crop nutrition?”

LINK by saying that for this session, we will be able to 
see the different manifestations of the deficiency of rice 
plant for each particular nutrient element.

Slide 51

Slide 52
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LESSONS/
TIME ACTIVITIES RESOURCES

OUTCOMES: At the end of the lesson, participants are 
expected to be able to:

1. Determine nutrient deficiencies; and 
2. Describe how to correct these deficiencies by 

specifying a) what fertilizer to apply, b) how 
much fertilizer to apply, and c) when to apply the 
fertilizers.

STRUCTURE:  

• The deficiency symptoms of each nutrient 
element

• The causes of deficiencies
• The right kind of fertilizer to use
• The right amount of fertilizer
• The right time to apply fertilizer

EXPLAIN the mnemonic KAT to remember to know the 
following: (1) the kind of nutrients your crops need; (2) 
the amount of fertilizer to apply; and (3) the right timing 
of fertilizer application.

EXPLAIN the importance of Nitrogen to the rice plant; 
deficiency symptoms; causes of Nitrogen deficiencies; 
and timing of application.

EXPLAIN the importance of Phosphorus to the rice 
plant; deficiency symptoms; causes of Phosphorus 
deficiencies; and timing of application.

EXPLAIN the importance of Potassium to the rice plant; 
deficiency symptoms; causes of Potassium deficiencies; 
and timing of application.

EXPLAIN the importance of Zinc to the rice plant; 
deficiency symptoms; causes of Zinc deficiencies; and 
timing of application.

Slide 56

Slides 57-58

Slides 59-60

Slides 61-62

Slides 63-64

Slide 54

Slide 55
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LESSONS/
TIME ACTIVITIES RESOURCES

EXPLAIN the importance of Sulfur to the rice plant; 
deficiency symptoms; causes of Sulfur deficiencies; and 
timing of application.

EXPLAIN nutrient toxicity (Iron).

Present the KAT summary.

Show the review slide.

ACTIVITY: Invite the participants to a matching game.  
Tell them, “In the slide are pictures showing nutrient 
deficiency symptoms one toxicity manifestation. Can you 
match which is which?”

OUTCOMES.  Remind the participants that Lesson 7 
aims to equip them with identifying different nutrient 
deficiencies and knowing how to correct these 
deficiencies.  This should guide them on determining 
what fertilizers to apply, how much of the specific 
fertilizers is needed, and when is the best possible time to 
apply the said fertilizers.
FEEDBACK: ASK participants what is the most important 
idea that they learned from this session.
FUTURE: Tell the participants that there is more to come, 
because the next topic is about creating their own 
fertilizer program.

Slide 69

Slide 70

Slide 71

Slides 65-66

Slides 67-68
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LESSONS/
TIME ACTIVITIES RESOURCES

Lesson 8: Creating your own fertilizer program
40 minutes GET ATTENTION by asking the participants if they want to 

be able to devise their own fertilizer program based on 
the actual nutrient requirements of their rice crop.

LINK by explaining that the participants will apply in this 
session what they learned from the previous lessons, 
which include KAT. 

EXPLAIN OUTCOMES:  After the lesson, participants are 
expected to be able to:

1. Analyze their current fertilization program;
2. Calculate the nutrients in the fertilizer bag; and
3. Create a fertilizer program based on their crop 

requirements.

STRUCTURE: 

4. Analyzing current fertilization program
5. How to calculate the nutrients in the bag
6. Creating a fertilizer program based on the crop 

requirements
EXPLAIN that in creating a fertilizer program there are a 
lot of issues that should be taken into consideration.

EXPLAIN that nutrient demand varies with growth stages. 
As the plant grows, the demand for food is increasing, 
that is why proper increase in the soil nutrient supply 
should also increase correspondingly.

EXPLAIN balanced nutrition. Balanced nutrition is 
providing the plant with all the necessary nutrient 
elements for it to attain its potential growth and 
ultimately high yield. It is providing the crop with all the 
necessary nutrient elements needed for its growth and 
development.
How to compute fertilizers.

Slide 74

Slide 75

Slide 76

Slide 77

Slides 78-79

Slide 72

Slide 73
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LESSONS/
TIME ACTIVITIES RESOURCES

Cite an example of a crop program.

ACTIVITY:
Make a fertilizer computation based on:

1. Projected yield using the crop off-take table, that 
is, applying the amount of nutrients that is taken 
up by the plant to produce one ton of grains.

2. Available fertilizers in the area - determine the 
fertilizer available in the area before making the 
computations.

OUTCOME: Ask the participants if they now feel confident 
to analyze their current fertilization program. Give them 
an exercise of calculating the nutrients in a fertilizer bag 
and creating a fertilizer program based on given crop 
requirements.

FEEDBACK: ASK participants what they learned about this 
topic.
CONCLUDE: Say, “By having the proper understanding 
about crop nutrition, we can now utilize these acquired 
knowledge on proper fertilization techniques to 
maximize the potential of the rice crop and improve on 
rice crop production.”

FUTURE: Preview the next module on Integrated Water 
Management.

Slides 80-89
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