[bookmark: _Toc365013554][image: ]Session 1: Introduction to Soil

Session Rationale 
[bookmark: _GoBack]Maintaining soil that provides maximum plant productivity is essential if people are going to grow enough food, maintain natural habitats, and rehabilitate degraded land. People need to ensure that soil not only contains sufficient plant nutrients, but also stores adequate water and provides a good habitat for a host of soil fauna. This session will introduce fundamental soil science so that participants will subsequently be able to understand how to successfully encourage the creation of healthy soils.
[image: ][image: ]Time 2 hours, 40 min  Audience Trainees and Volunteers in PST or IST
Terminal Learning Objective	
Shown a plot of land, each participant will describe at least two soil and one water conservation and/or management techniques and/or practices that will sustainably maintain or improve agricultural crop production.
Session Learning Objectives 
After a mini-lecture, participants explain why plant productivity depends on soil quality. (Soil provides plants with necessary nutrients, water, and oxygen and provides habitat for soil micro-fauna.)
Participants will cite at least four threats to soil quality in the host country or globally (e.g., grazing, over-exploitation for fuel wood, deforestation, agricultural activities, and industrialization) after analyzing data presented. 
After a demonstration of a soil-testing procedure, participants will use the same technique to correctly evaluate a local soil sample, describing it in terms of texture, structure, and humidity.
After listening to a lecture, participants explain the role of critical soil microorganisms and the importance of organic material in soil. 
Using a locally-adapted and appropriate composting method, participants will demonstrate how to construct compost which succeeds in producing fertile humus. 
Session Knowledge, Skills, and Attitudes (KSAs)
Participants will demonstrate they know:
1. Why it is essential to nurture healthy soils and rejuvenate degraded ones. (A)
That productive soil must be fertile, able to store water, and populated by healthy numbers and diversity of microorganisms. (K)
The critical role that microorganisms play in creating productive soils. (K)
The critical importance of maintaining healthy levels of organic material. (K)
How to determine soil texture. (S)
How to recognize signs of both healthy and degraded soils. (K,S)
The role of compost and how to make it. (S)
Prerequisites 	
Global Agricultural Core or Global Environmental Core 
Sector:		Agriculture and Environment
Competency:		Facilitate Natural Resource Planning and Management (Environment); Improve Basic Agricultural Practices (Agriculture) 
Training Package:		Soil and Water Conservation
Version:		Nov-2014
Trainer Expertise:		An understanding of basic soil science and soil enhancement practices
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[bookmark: _Toc365013556]Contributing Posts: PC/Senegal, PC/Paraguay, PC/Ghana

Session: Introduction to Soils
Date: [posts add date]
Time: [posts add xx minutes]
Trainer(s): [posts add names]
Trainer Preparation
Arrange for AV equipment for PowerPoint.
Prior to the session, make copies of handouts. 
Review PowerPoint presentation and substitute slides that are more appropriate for post.
Assemble materials participants will need to conduct soil shake tests. Conduct a shake test on your own prior to the session and allow it to settle so the participants can see the layers. 
Before the soil survey, scout the site where the participants will be walking. Mark the places where you want the participants to look at the soil with signs labeled by number, or prepare simple maps to guide the participants. Look for examples of both degraded and healthy soils so they can compare them. 
Prepare all materials and site for the composting activity. 
· Six weeks before the date of the session, a compost pile should be started and maintained in order to have finished compost to show the participants.
· The day before the date of the session, trainer should create and familiarize him/herself with the flip chart guide.
· The morning of the date of the session, prepare the composting flip charts and gather all starter materials: pre-cut 1.5-meter sticks, green material, brown material, manure, and tools and bring to the compost training area. (Too much time is wasted if participants have to gather all of their own compost materials.)
[bookmark: _Toc236737427][image: ]Materials
Equipment
Several buckets of soil of varying types from different sites
Glass jars (enough for participants to sample all of the soil samples you have assembled)
Markers and tape (enough for each pair) for soil texture demonstration (shake test)
Pitchers of water
Numbered signs for the soil site tour
Flip charts for composting activity
Materials for composting: 

	Description
	Quantity
	Description
	Quantity

	Pitchforks
	One per four PCTs
	Shovels
	One per four PCTs

	Watering Cans
	One per four PCTs
	Wheel barrows
	One per four PCTs

	Manure
	At least .5 m3 
	Green Material
	At least .5 m3 

	Brown Material
	At least .75 m3
	
	








Handouts
Handout 1: Soil Texture Assessment
Handout 2:  Soil Assessment Survey
Handout 3:  Introduction to Soil Exam

Trainer Materials
Trainer Material 1: PowerPoint (refer to separate file)
Trainer Material 2: Explanation of the Soil Texture Triangle
[bookmark: _Toc235768739][bookmark: _Toc236737428][bookmark: _Toc364750611][bookmark: _Toc365013557][bookmark: _Toc400715149]Motivation	[image: ] 10 min
[bookmark: _Toc364750612][bookmark: _Toc400715150]The State of the Soil Worldwide
Participants will learn how widespread soil degradation is worldwide and why it is critical to confront the problem to ensure the welfare of both people and other living things. 
[bookmark: _Toc365013558]This introduction to Session 1 will be a brief PowerPoint illustrating the extent and significance of soil degradation. The purpose is to help participants fully appreciate the importance of the work they will be doing confronting soil degradation in their sites. 
Introduce the topic and show the five slides, then ask: 
a. Did anything surprise you? Is this what you expected?
b. What is your prior experience with soil, either through education or work settings? 
c. What is your personal experience with soil degradation, in your neighborhood, home, or work? Please describe briefly. (This can be useful information as you proceed with training the group in soil management.) 
[bookmark: _Toc365013562][image: ] Post Adaptation: Post might want to supplement these slides with illustrations portraying the soil situation in-country (e.g., available graphs, tables, and photographs). For example, you might want to describe the most significant causes of local soil degradation, its impact on natural ecosystems and food production, and what you are recommending the participants might be able to do to address it.
[bookmark: _Toc365013565][SLIDE 1]: The State of the World’s Soils 
[image: ] Possible Script: This session introduces the topic of soil and water conservation. Our goal is to help you identify the soil conditions in your sites and do something to improve them. This can really make a difference in people’s health, prosperity, and well-being.
[SLIDE 2]: Soil Degradation 
[image: ] Possible Script: As you can see, the soils of most of the planet inhabited by human beings are experiencing some level of soil degradation. By degradation, we mean the capacity of soils to nurture plant growth. What are the only places where soils are not presently at risk? (Northern forests, some tropical rainforests, the Himalayas, and some deserts and ice packs.) What do they have in common? (Relatively few people live and carry out agriculture in these places.) 
[SLIDE 3]: Causes of Soil Degradation 
[image: ] Possible Script: Here you can see the causes of soil degradation by region. (Point out causes in your region and compare with the others.)
[SLIDE 4]: Loss of Arable Land 
[image: ] Possible Script: Over this 15-year period, we have lost over 280 million hectares (roughly 616 million acres) of arable land, land that could once support some agriculture but cannot now. 
[SLIDE 5]: Human Population Projections 
[image: ] Possible Script: Lending urgency to efforts to stem the loss of arable land and the degradation of soils is the expected rise in human populations. By 2050, most experts predict that the world’s population will increase by about 2 billion, most of whom will live in developing countries where people are already most at risk of food insecurity. That’s 2 billion more mouths to feed than the world supports at present. So, the work you will be doing in your sites to improve soil conditions and increase agricultural production (or, depending on the Volunteer assignments, restore degraded land, reforest, improve natural habitat, etc.) will be contributing to a vital global effort to arrest soil loss and restore plant productivity. You will also be making a significant contribution to improving the lives of the people in your sites (and/or improving the environmental conditions in this country upon which our prosperity depends, etc.)
[bookmark: _Toc364750613][bookmark: _Toc365013566][bookmark: _Toc400715151]Information	[image: ] 30 min
[bookmark: _Toc400715152]Introduction to Soil Science Fundamentals
Before participants begin to work at improving soil conditions, they need to know some fundamental soil concepts. In this section participants will describe what soil is and what the characteristics are of healthy soils that can support productive plant growth. In the following activity, participants will apply this knowledge in addressing the soil conditions they encounter in their sites.
1. [bookmark: _Toc365013567]Continue the PowerPoint presentation, starting with Slide 6. The text below suggests possible scripts for each slide. 
 [SLIDE 6]: What is Soil? 
[image: ] Possible Script: Soil basically contains five components: decomposed rock, decomposing organic matter (especially plant material), living things, water, and gases. The relative proportions of these components vary according to the soil. 
[SLIDE 7]: What do Plants Need from Soil?
[image: ] Possible Script: What do plants need from soil? (Food, water, oxygen, space, stability, or support) Note: This slide is animated and an answer will fly in from the bottom each time you click the mouse. 
[SLIDE 8]: Photosynthesis
 Possible Script: To review some high school biology, basically plants get their food from two different sources. First, they get food from the air, namely the gas carbon dioxide. They take the gas in through their leaves and combine it with water to make the simple sugar glucose. Technically speaking, the plants are not interested in the sugar itself, but they need the energy the molecules contain. This is because the plant uses this process to capture sunlight energy and convert it to chemical energy. Of course, this process is called photosynthesis. 
· [SLIDE 9]: Respiration 
[image: ] Possible Script: Some more review of high school biology: The vast majority of living things with which we are familiar obtain energy through respiration. They break down the glucose molecules in their food by combining them with oxygen and releasing the energy as heat once they have used it. Here is the formula; look familiar? (It’s the photosynthesis formula in reverse.) It’s a closed system, in other words. The hydrogen, carbon, and oxygen atoms are forever being recycled. (Energy, however, needs to be continually supplied, because it is lost as heat and therefore unavailable for photosynthesis.) There is no waste in nature. 
[SLIDE 10]: Why Plants Need Soil Oxygen 
[image: ] Possible Script: Since plants produce oxygen as a byproduct of photosynthesis, it may not be immediately obvious why they need it in the soil. Why can’t they just use the oxygen they produce? Actually, leaves and stems that photosynthesize (the green parts of the plant) do just that, producing all the oxygen they need to respire. Roots, however, are underground and, therefore, don’t photosynthesize. Yet, root cells, too, need to respire. So they need to get their oxygen from their environment, like animals do. So, soils need oxygen to support healthy plant growth. 
[SLIDE 11]: Nutrients 
 Possible Script: Plants also need other nutrients, namely the elements highlighted on this periodic table. Aside from carbon and hydrogen, which plants obtain from the atmosphere, plants absorb these nutrients chiefly through their roots. So, soils need to provide them, in both their material derived from rock and in the organic matter the soils contain. The primary macronutrients (nitrogen, phosphorus, and potassium) are often deficient in soils because plants use them in great quantity. This is why commercial fertilizers usually consist mainly of NPK. The secondary macronutrients are used in smaller quantities and there are usually enough in the soil. The micronutrients are used in very small quantities. 
[SLIDE 12]: Role of Decomposers 
[image: ] Possible Script: Nutrients in soil organic matter have to exist in a simple form for the roots to be able to absorb. Roots can’t absorb dead leaves and stems that contain the nutrients the plants need. Instead, the nutrients have to be loose, in simple molecules, for the roots to take them in. This is the critical role that soil organisms must play. Bacteria, fungi, nematode worms, and tiny insects, among other organisms, must be present to eat the dead plants and other organic material. The nutrients in their collective waste are broken down into simple forms. They are now accessible to the plants. 
[SLIDE 13]: Productive Soil = Good Micro-fauna Habitat
 Possible Script: And so, if soil is going to support healthy plant growth, it has to also provide good micro-fauna habitat. What would it have to provide? (Food, oxygen to “breathe,” water, living space)
[SLIDE 14]: Nitrogen, a Special Case 
[image: ] Possible Script: The role of soil microbes is critically important with regard to the critical nutrient, nitrogen. Nitrogen is often in short supply in soils, which is odd because this element makes up 78 to 80 percent of the earth’s atmosphere. However, plants are unable to absorb the element in this form. Fortunately, special microbes, called nitrogen-fixing bacteria, are able to take in the atmospheric nitrogen and convert it to a form that, when released into soil, can be absorbed by plants. These microbes live notably on the roots of legumes. Thus, if people want to add nitrogen to the soil, they can plant such plants as peas, beans, acacia, Leucaena, and clover. When these plants die, their roots, stems, and leaves can decay and be incorporated into the soil and the nitrogen they contain can become available to non-leguminous plants.
[SLIDE 15]: Nitrogen Cycle 
[image: ] Possible Script: This diagram illustrates the cycle. Note that microbes take the nitrogen from the air, N2, and combine it with hydrogen to form ammonia NH3. The ammonia, in turn, converts to nitrates, NO2 and NO3, which can be absorbed by plants and then animals when they eat the plants. Much of the nitrogen returns to the soil in animal wastes, but eventually, it reverts back to the N2 form and re-enters the atmosphere, where the cycle begins anew.
[SLIDE 16]: Importance of Soil Structure 
[image: ] Possible Script: Soil needs to include not only nutrients for plants and micro-fauna, but also spaces where water and oxygen can exist. You need to pay attention, therefore, to the structure of the soil you are working with, as well as its fertility. 
[SLIDE 17]: Soil Texture 
[image: ] Possible Script: Soil texture describes the size of the mineral particles the soil contains. Basically, soil scientists divide soil particles into three broad categories—sand, silt, and clay—according to their size. Sand particles, in turn, are divided into three categories according to their size: coarse, medium, and fine. 
[SLIDE 18]: Soil Texture: Particle Size 
[image: ] Possible Script: This diagram shows you the three types and their relative diameters. As it turns out, soils with different textures vary in their ability to retain water and oxygen. Picture, for example, a jar filled with golf balls and a jar filled with sugar. The spaces between the golf balls will be much larger than the spaces between the grains of sugar.
[SLIDE 19]: Sandy Environment 
[image: ] Possible Script: For example, you have probably seen water spill onto sand and noticed that it doesn’t stay around very long. The spaces between the relatively robust sand grains are so large that water can pass right through, which is why sandy environments are typically dry. Those relatively large spaces, however, can hold a lot of oxygen.
[SLIDE 20]: Clay Environment
[image: ] Possible Script: On the other hand, tiny pores exist between the minute particles of clay. The pores retain water efficiently but hold relatively little oxygen. And, when clay soils dry, they harden as they bake in the sun, so water, oxygen, and plant roots find it difficult to penetrate. 
[SLIDE 21]: Soil Spaces 
[image: ] Possible Script: For the most effective retention capacity for both water and oxygen, it’s best to have a mixture of particles of various sizes, called a loam. For ideal results, organic matter should also be stirred in. This diagram illustrates an example of high quality soil texture. Note the soil particles of different sizes and how they are clumped together, adding to the diversity of particle size. Also note the organic matter mixed in.
[SLIDE 22]: Soil Texture Triangle 
[image: ] Possible Script: This diagram shows the different categories of soils according to the percentage of different particle sizes they contain. This is a handy chart to refer to when identifying the specific soil you have to work with and determining what you should do to improve it. We will be going into more detail on this chart during the Practice section. There is a copy of the Soil Texture Triangle in Handout 1. 

[image: ] Note: The trainer should review this diagram and make sure he or she understands how to use it. Trainer Material 2 provides a brief explanation of how to use the chart in case more information is needed.
[SLIDE 23]: Soil Mycelia (Fungal Threads) 
[image: ] Possible Script: As described previously, soil microorganisms are essential in breaking down organic matter and making their nutrients available to plants. It turns out they also play a critical role in creating healthy soil structure. Worms, insects, and other tiny creatures burrow through the soil creating tiny tunnels and spaces in the process. Bacteria, which typically live in healthy soils by the billions, fungi, and other tiny living things produce various secretions, while fungi send their threads (mycelia) throughout the soil. Both activities cause soil particles to stick together into aggregations, producing a structure ideal for water and oxygen retention. 
[SLIDE 24]: Summarizing: 
[image: ] Possible Script: Healthy soils must support both productive plant growth and micro-fauna. In order to do this, they must:
-Contain the 13 nutrients plants need
-Retain water and oxygen
-Provide stability so plants can take root
-Contain sufficient organic matter
[SLIDE 25]: To Create Productive Soils Over the Long Term: 
[image: ] Possible Script: Farmers and land managers: 
-Pay attention to soil structure as well as fertility.
-Applying fertilizer without paying attention to structure is only a quick fix at best.
Only by paying attention to soil health can we “enhance productivity in perpetuity without ecological harm.” M.S. Swaminathan
Ask the participants to pair up. Give each pair Handout 1. Ask each pair to follow the instructions on the handout to conduct the “Jar Test” for soil quality. Explain that this test enables you to find out the composition of the sample. Be sure to provide samples of several different soil types so the participants can compare them. 
After doing the jar tests to reveal the texture of their soil sample(s), participants will assess how the samples feel in their hands. In this way, the participants can correlate how different soil textures feel with their composition. 
If you have prepared a jar test of your own prior to the exercise, ask the participants to estimate the percentages of sand, silt, and clay in your sample and to label the soil using the Soil Texture Triangle diagram on Handout 1, Slide 22, also referring to Trainer Material 2 for more information. For example, your jar might reveal about 20 percent sand, 70 percent silt, and 10 percent clay. The type of soil in the jar? Silt loam. 
Direct each pair to take a jar with a lid and a sample of soil. Fill one-third of the jar with soil and then add an equal amount of water to fill the jar two-thirds full. Shake the jar until the mixture is smooth and muddy looking. Sit the jar on a table and allow it to settle. While the jar is sitting, have each member of the pair add just enough water to the remaining soil from the sample to hold it together in a clump. As explained in the handout, the jar test will require another 24 hours to finish, as the jar settles. The pairs will have to report on the results in the next technical training session. Have them pinch the soil between the thumb and index finger and feel its texture. Discuss if it feels soft like flour, gritty like sand, or greasy like clay. Does it stick together or crumble apart? What color is it? Use this information to make an educated guess about the soil composition. Compare this guess with the results of the jar test. 
Discuss how they might use these two techniques when working with farmers. Why is it useful to be able to use these techniques to assess the soil? Ask if they think farmers have ways to assess soil quality. Ask them to suggest a strategy for learning about traditional soil assessment techniques and soil classification systems. 
[bookmark: _Toc364750615][bookmark: _Toc365013575][bookmark: _Toc400715153]Practice	[image: ] 30 - 60 min
[bookmark: _Toc400715154]Participants Compare Soil from Different Sites
This section gives participants the opportunity to practice evaluating soil conditions of soil and how they got that way. The idea is to help them be able to do the same in their sites. 
[bookmark: _Toc365013576] Note: Prior to the exercise, identify locations in the training site that feature different soil conditions. Ideally, you will want to find examples of both healthy soil rich in organic matter, such as that found in a fertile agricultural plot or a forest or other natural habitat where decomposers break down leaf litter, and soil that has been degraded through compaction, erosion, or overuse. Mark these sites with numbered signs so the participants can find them and/or prepare simple maps. (There should be at least one soil site per pair.) Participants can either be told to go find a number and use it, or they can be assigned a number in a creative way, such as by using playing cards, or they could simply count off.
1. Divide the participants into pairs and give each participant a copy of Handout 2. Ask them to visit two sites (one with healthy soil and one with degraded soil) and fill out the survey. After they have finished, reconvene the group to discuss what they have seen. Discussion points might include:
3. What was the texture of the soils, based upon the simple tests you performed? 
3. Which sites displayed healthy soils? What was your evidence (e.g., spongy texture, luxuriant plant growth, rich organic matter and evident source for it, loamy texture, abundant and diverse micro-fauna, no apparent evidence of compaction or erosion)? 
3. Which sites displayed degraded soils? What was your evidence (e.g., little organic matter, soil texture featuring much sand or clay of apparent bedrock origin, not origin from organic decay, dryness, compacted ground and evidence how it got that way, signs of erosion and how it happened, sparse vegetation, little micro-faunal activity)?
3. What do you think explains the different soil conditions you encountered? 
3. If you were a Volunteer in this site, what places do you think you might consider rehabilitating, considering both the soil conditions and the impact they are having on the community’s residents?
[bookmark: _Toc364750617][bookmark: _Toc365013584][bookmark: _Toc400715155]Application	[image: ] 60 min
[bookmark: _Toc400715156][bookmark: _Toc364750618]Over Several Weeks, Participants Make Their Own Compost 
The participants will be broken into groups and make their own compost piles.
1. Ask, “How many people have experience with compost?” (Allow participants a few minutes to share their experiences.) 
1. Ask, “What is compost?” Use the flip chart, note this definition of compost: A mixture of carbon- and nitrogen-rich materials, decomposing and on its way to becoming humus. 
1. Ask, “What is humus?” Answer: It is a refined and chemically stable form of organic material. 
1. Ask, “What are the benefits of humus for agriculture?”
a.  increases water retention and aeration 
b. improves soil structure
c. makes nutrients available from the surrounding minerals
d. buffers soil pH
e. increases germination rates and times 
f. encourages the development of micro-fauna
[bookmark: _Toc365013585]Explain that composting is a highly effective and feasible way to replenish depleted soils on a small scale, such as in gardens. It improves both soil fertility and soil structure. It also has environmental benefits, reducing the need to apply commercial fertilizers and providing a productive means of disposing of organic waste, such as food scraps and animal manure. There are three major composting techniques. Each technique has different benefits and disadvantages. 
[image: ] Post Adaptation: The information that follows should be adapted according to local conditions. 


Pits
a. PROS: Pit containers are beneficial because they prevent the compost from drying out; they retain their moisture content. This can be beneficial in an extremely arid climate or in the hottest months.
b. CONS: This type of composting is labor intensive, having to dig out a 1-by-1-by1-meter pit.
Containers
a. PROS: Container composting is beneficial because they are easily managed and are less of a mess.
b. CONS: With this system, more materials are needed and materials have to be maintained. 
Piles (Recommended for basic trainings at site)
a. PROS: The pile composting method is much less labor, easier on the back, and prevents waterlogging.
b. CONS: The downside is the pile would need to be watered more frequently.
Making Compost. Ask, “What are the steps in creating compost?”
a.  Choose a Location
i. In a shady spot, e.g., under the shade of a tree
ii. Must have a nearby water source
b. Choose a Method
i. Select a method that is appropriate for your community
c. Gather Materials: The most important components supply large amounts of nitrogen and carbon when they break down. In order to make this easier to remember, think of them as Green and Brown Materials, as shown in the following table. 
	· Nitrogen-Rich Materials (Green)
· Green Leaves
· Green Grass
· Green Weeds (pest free)
· Manure
· Food Scraps
· Old Fish
· Fruit Peels
· Banana Stalks
	· Carbon-Rich Materials (Brown)
· Dry Leaves
· Dry Grass
· Peanut Hay/Shells
· Millet Stalks/Chaff
· Old Roofing Thatch
· Rice Hay/Bran/Hulls
· News Paper
· Cardboard



Ask, “What items should you NOT include in compost?” Note answers on a flip chart. Make sure the following list of items is fully captured on the chart:
· Anything non-biodegradable: plastic, metal, etc.
· Weeds that have pest or disease problems (burn them and use the ash)
· Wood, sawdust, corncobs, cornstalks, anything that will take a very long time to break down (These can still be composted, but take a very long time)
· Large quantities of meat scraps, fish scraps, or bones (these can still be composted, but will smell bad and attract pests if used in large amounts)



Ask, “What factors influence the speed of compost decay?”
· Size of the material: Smaller materials will decompose faster, so chop them up.
· Carbon/nitrogen ratio: If there is too much carbon, the pile will not heat up and will take longer to break down. If there is too much nitrogen, the pile will start to stink as nitrogen off-gasses in the form of ammonia.
· Aeration: High oxygen levels help feed beneficial bacteria, increasing the heat of the pile and speeding the decomposition process. Make sure to turn the compost every 1-2 weeks.
· Humidity: The compost pile should be damp, but not soggy. If it is too dry, it will decompose slowly. If it is too humid, it can lead to rot.
Divide the participants into groups of four and distribute equipment, materials, and sites for building a compost pile. Each group follows these steps: 
· Marks out a 1-meter square footprint on the ground, or if building compost pits, digs out a 1-meter cubed pit.
· Place a 10- to 15-centimeter layer of carbon-rich (brown) material on the bottom. The more absorbent the materials the better, as this later will help retain moisture and nutrients that might otherwise leach out of the compost pile. Dry grass and roofing thatch tend to work well. 
· Water the first layer until it is moist.
· Place a 10-15 cm layer of nitrogen-rich (green) material on top of the first layer.
· Continue this process, alternating carbon-rich materials with nitrogen-rich materials until the pile is at LEAST 1 m3. The compost pile will work more efficiently if it is larger than 1 m3, but it will not heat up adequately if it is smaller than 1 m3. Cover the pile with grass, soil, or plastic to hold in moisture.
· Drive a sharpened stick or metal rod through the top of the pile all the way to ground level.
Instruct each group to visit its piles daily and pull the stick out to monitor the heat, moisture content, and smell of the pile.
· When possible, uncover, turn and water the pile to increase aeration and maintain adequate moisture.
· When mixing the pile, move the less decomposed material from the outside of the pile into the middle so it can break down. This should be done once every 1-2 weeks.
After roughly six weeks, the compost should be finished. Before using the compost, sift it thoroughly and add any undigested material into a new compost pile. Gather the group again and hand out the exam, Handout 3. The easiest way to administer the test is to have the participants take it home and have them turn it in during the next session (when you will also look at the soil samples in the jar test). Collect and grade the tests during the next technical session. 
[bookmark: _Toc359853534][bookmark: _Toc235768743][bookmark: _Toc236737436][bookmark: _Toc364750619][bookmark: _Toc365013593][bookmark: _Toc400715157]Assessment
Learning Objectives 1-4 are assessed using an exam (Handout 3) at the end of the session. 
Learning Objective 5 is assessed in the Application section when the participants make compost piles.
[bookmark: _Toc359853535][bookmark: _Toc235768744][bookmark: _Toc236737437][bookmark: _Toc364750620][bookmark: _Toc365013594][bookmark: _Toc400715158] Trainer Notes for Future Improvement	
Date and Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]

[bookmark: _Toc359853536][bookmark: _Toc235768745][bookmark: _Toc236737438][bookmark: _Toc364750621][bookmark: _Toc365013595][bookmark: _Toc365029644][bookmark: HO1][bookmark: _Toc400715160] Handout 1: Soil Texture Assessment	
The Jar Test
The Jar Test allows you to gauge soil texture. By matching your test results with the texture chart, you can determine soil type. The pinch test in which you note how the soil type feels in your hand can help you make quick estimates of soil types once you are in your site. 

Instructions:

1. Pull out the bucket of soil, glass jar, pitcher of water, and marker.
1. Fill the container one-third full with your soil sample.
1. Add water until the container is two-thirds full.
1. Screw on lid and shake vigorously.
1. Let the container sit for one minute.
1. Use a marker or a piece of tape to mark the level of the settled soil, this is the SAND layer. The sand layer will settle first since it is the largest and heaviest.
1. Let the container sit for an additional two hours.
1. Mark the second layer of settled soil. This is the SILT layer.
1. Let the container sit for an additional 24 hours (until the water clears).
1. Mark the third layer of settled soil. This is the CLAY layer. 
1. Any material floating on top of the water after 24 hours is organic matter.

[image: ]	


Once you have set the jar aside to settle, do a pinch test to get an idea of the texture of your sample. Note how the soil feels in your hand:
0. Take a handful of soil from your sample. How does it feel? (Sand feels gritty, silt feels floury, clay feels greasy.)
0. Moisten the soil. How does it hold together? (Sand breaks apart, silt will hold together initially, but break apart easily, clay will stick together – you can make a ribbon of moist clay.)
0. Look at the Soil Texture Triangle below and discuss with your partner what you think is the composition of the soil based on the texture. 
0. With your partner, mention your decision about soil composition to the rest of the group and be prepared to explain your conclusion. 

[image: ]


[bookmark: HO2][bookmark: _Toc400715161]Handout 2: Soil Assessment Survey	
Name:	
	Weather conditions 
	Sample No.:
	Date:

	 Temperature
	 
	Humidity
	

	Soil color (yellow, tan, light brown, dark brown, red, orange, black)
	

	Soil texture (gritty, floury, greasy) 
	

	Estimated soil type sand, silt, clay, type of loam
	

	Is this soil mostly derived from bedrock, or does the soil contain a mixture of mineral and organic material? 
	

	Soil moisture (dry, moist, wet, waterlogged)
	

	Amount of organic material (none, little, some, abundant) 
	

	Probable sources of organic material (falling leaves from trees and natural vegetation, cover crops, crop residues, mulch)
	

	How much micro-faunal activity do you observe? ( none, little, some, abundant)
	

	Level of compaction (loose, spongy, compacted)
	

	Source of compaction (pedestrians, livestock, motor vehicles):
	

	Degree of erosion (none, little, some, severe)
	

	If erosion has occurred, has it been caused by wind or water?
	

	Evidence of erosion (rills, gullies, soil devoid of vegetation, etc.):
	

	What human activities are causing erosion? (agriculture, grazing, tree cutting, construction, road building)
	

	Overall, how would you rate the following characteristics of this soil on a scale of 1-5 (1 is low or poor, 5 is high or rich) 
	1
	2
	3
	4
	5

	Fertility 
	
	
	
	
	

	Amount of organic matter
	
	
	
	
	

	Texture
	
	
	
	
	

	Ability to retain water
	
	
	
	
	

	Ability to retain oxygen
	
	
	
	
	

	As micro-faunal habitat
	
	
	
	
	

	As a site to support productive plant growth
	
	
	
	
	

	What are your suggestions for improving the quality of the soil at this site? 



[bookmark: _Toc400715162][bookmark: HO3]Handout 3: Introduction to Soil Exam	
Name: 										Date: 

1. Cite at least three ways productivity depends on soil quality. 






1. Describe four threats to soil quality in [your country] or globally. 







Describe the soil sample you analyzed with the pinch test in terms of texture, structure, and humidity.









Why are soil microorganisms and organic material important for soil fertility?







Cite the steps to follow when constructing compost. 



[bookmark: TM2]Trainer Material 2: Explanation of the Soil Texture Triangle
A soil texture triangle is a tool which enables fieldworkers to classify the 12 major textural classes, and particle size scales as defined by the United States Department of Agriculture (USDA). The USDA adopted this system in 1938, and the FAO used the USDA system in the FAO-UNESCO world soil map and recommended its use.
Using the triangle below, the fieldworker can use the results of the jar test to compare the amounts of silt, clay, and sand in a sample to give a more precise description of the type of soil. For example, if the sample has more than at least 40 percent clay, and less than 40 percent silt and 45 percent sand, it is just plain clay. However, if it contains more than 35 percent clay and 45 percent sand, then it can be described as “sandy clay.” If it has 40 percent or more clay and 40 percent silt, it is “silty clay.” Loam is a special type of soil that contains a mixture of 28 to 50 percent silt, 7 to 27 percent clay and 5 percent or less sand. Soil that is well mixed is a type of loam. For example, if it is loam with a little more clay than silt or sand, then it is “clay loam.” This chart is useful because it shows that soil types do not follow an exact pattern in their composition. Pure sandy soils, for example, are rarer than pure clay, because only a sample containing more than 85 percent sand is considered “sand.” If there is even 10 percent clay, then it is referred to as “loamy sand” or sandy loam.” According to the USDA Soil Survey Manual, “The texture triangle is used to resolve problems related to word definitions, which are somewhat complicated.”
[image: S:\@Agency_All\CEN\FITU\Sector-AG\2 Training Packages\TP-Water and Soil Conservation and Management\TP Sessions Pt 1\Session 1\40_pyramid_ca_070c.jpg]

For more information on this system, please refer to the USDA Soil Survey Manual (19993), Chapter 3, available online at this website: http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/nedc/training/soil/?cid=nrcs142p2_054262
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