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	Session: Local Agriculture Conditions Part 1


	Sector:
	
	Agriculture

	Competency:
	
	Develop understanding of agricultural concepts and good practices.

	Training Package:
	
	Global Agriculture

	Terminal Learning Objective:
	
	Given the Global Agriculture Training Package sessions and practicum activities, participants will identify opportunities to enhance community food security in the areas of household nutrition, smallholder agriculture, and improved household economics.

	
	
	

	
	
	

	Session Rationale: 
	
	Working effectively in agriculture requires significant knowledge of the local agricultural context, especially related to households and farming communities.

	Target Audience: 
	
	Agriculture trainees in PST, Peace Corps staff in TOT, or Volunteers in IST—whether in a stand-alone agriculture project or in a program where agriculture is a cross-cutting theme.

	Trainer Expertise:
	
	Knowledge of the local agriculture context to work with farming households and communities.

	Time: 
	
	120 minutes

	Prerequisites: 
	
	Global Agriculture: Overview of Agriculture in Context

	Version:
	
	Feb-2013

	Contributing Posts:
	
	PC/Madagascar
PC/Swaziland
PC/Mali
PC/Togo



	Session: Local Agriculture Conditions Part 1

	Date: 
	Time: 
	Trainer(s): 

	Trainer preparation:
1. Review the session plan.
2. Consider your group size and adapt your session plan accordingly; see tips for groups with over 30 participants in the introduction to the Global Agriculture Sector Training Package. 
3. Schedule the session at a time when host country national staff or work partners are available to participate in small group discussions. 

Note: 

Consider inviting work partners who could help in describing the unique local agriculture conditions.
4. Prepare enough copies of Handout 1 and Handout 2 for each participant. 

5. Write session learning objectives on a flip chart and post in the room. 
6. Cut flip chart paper into fourths. Each participant should get one-fourth of a piece of flip chart paper for the Motivation activity.

7. Post Adaptation: Adapt Trainer Material 1: PowerPoint to country specific information. There are examples of the type of information needed. Use Trainer Material 6 as a guide to find the relevant information.
8. Post Adaptation: Determine whether you want to use Handout 1 or Handout 2 for the practice activity.

9. Post Adaptation: Review the application session closely. Determine the times and opportunities that participants will have time to observe. Also, tell participants when the Local Agriculture Conditions Part 2 session will be facilitated. 
10. Post Adaptation: In Application, participants will be designing a session to teach other participants a skill. If participants have had the Global Core Session: Designing and Facilitating Training, remind them of these skills in Trainer Material 7. If they have not yet had the session, it is recommended to present it between Local Agriculture Conditions Part 1 and Local Agriculture Conditions Part 2. Then assign the facilitation as additional practice for Designing and Facilitating Training Part 2.
11. Post Adaptation: As a possible addition or alternative to the example PowerPoint provided with this session, the tech trainer, a local farmer, an agricultural extension agent, or other agricultural worker could deliver a presentation. If possible, the presentation should include at least a few digital images of the various types of agricultural products and practices implemented in the agroecologic zones the participants will eventually be working in a PowerPoint presentation. This will allow participants to make some initial observations, ask relevant questions, and begin to analyze the information provided in order to orient themselves to the rest of their training.
12. In preparation for this session and its follow-up session, Local Agriculture Conditions Part 2, the facilitator should make available any relevant information that participants can consult (on their own time) to learn more about the specificities of the host country’s agriculture. Possible sources include: of publications and reports from the Ministry of Agriculture/Environment; materials from other public and private agriculture research and extension institutions; reports or other documents from local or international nongovernmental organizations (NGOs); Volunteer Report Forms (VRFs) or other reports submitted by current or past Volunteers; and/or reports or testimonials or materials provided by knowledgeable local people.

Materials:
· Equipment
1. Flip chart
2. Markers

3. Participant notebooks, paper, or index cards for “exit card” assessment (optional)

· Handouts
Handout 1: Features of the Agricultural Environment
Handout 2: Local Agriculture SWOT Analysis
Handout 3: Traditional Field Crops [ICE No. M0013]—Excerpt
Handout 4: Reading for Self-Directed Learning
Handout 5: Measuring Distances using Stride
Handout 6: Measuring and Estimating Area of a Field 
Handout 7: Measuring Slope 
Handout 8: Identifying Soils by Texture
· Trainer Materials
Trainer Material 1: PowerPoint (refer to separate file)

Trainer Material 2: Flip Charts
Trainer Material 3: Features of the Agricultural Environment—Sample
Trainer Material 4: Local Agriculture SWOT Analysis—Sample
Trainer Material 5: Agroecological Zones of Tanzania
Trainer Material 6: Additional Agricultural Environment-Related Websites
Trainer Material 7: Facilitation Skills


	Session Learning Objectives: 

1. After identifying features related to the natural environment and agricultural infrastructure that make up any agricultural environment, participants will define an “agroecological zone” and list at least four features that characterize any zone.
2. After reading and discussing in more detail each of the eight features that characterize any agricultural environment, participants will give examples of some positive and negative impacts that a particular feature of the agricultural environment can have on local farming systems, practices, or returns.


	Session Knowledge, Skills, and Attitudes (KSAs): 

· Identify features composing the agricultural environment. (K)
· Define and identify composing features of “agroecological zones.” (K)

· Describe how features of the agricultural environment can have a positive and/or negative influence on local agriculture. (K)

· Observe the local agricultural environment. (S)



	Phase / Time /
Materials
	Instructional Sequence

	Motivation

30 minutes

One-fourth piece of flip chart for each participant

markers

Trainer Material 2: Flip chart 1—Identify Features
One piece of flip chart paper for each group

Tape

	Understanding the Local Agricultural Environment
Participants consider local conditions when considering and/or promoting sustainable agriculture practices for small-scale farming in households and communities. 

1. Provide participants with the following definition for agriculture: “Agriculture is the science, art, or practice (or business) of cultivating the soil, producing crops, and raising livestock (i.e., farming) for food, fuel, feed, or fiber. 
2. Ask participants to think of familiar agricultural activities in the U.S. and make a mental picture of a common scene of these activities. Each participant will then draw her/his scene on a one-fourth sheet of flip chart paper. Give participants 10 minutes to draw their pictures.
3. When drawings are complete, have participants form groups of 4-5. Give each group a copy of Trainer Material 2: Flip Chart 1.
4. Ask each participant to share her/his illustration with the group. Ask each group to focus on the information on Trainer Material 2: Flip Chart 1 and identify and list any relevant features of the drawings on a piece of flip chart. 
Group members should identify features they believe: 
· Influence and/or determine the presence and nature of agriculture activities (e.g., what is grown, when it is grown, how it is grown, why it is grown, etc.)
· Are essential to or promote and support sound, sustainable, and successful agriculture

Group members should also take note of any differences or similarities among all the pictures and think about what this might tell them about agriculture in the U.S. and agriculture in general. Give participants 20 minutes to share.

	Information

60 minutes

Trainer Material 2: Flip Chart 2—Natural Environment 

Trainer Material 2: Flip Chart 3—Infrastructure 

Trainer Material 3: Feature of Agricultural Environment—Sample
Handout 2: SWOT Analysis
Trainer Material 2: Flip Chart 4—Agroecological Zones
Trainer Material 1: PowerPoint

Trainer Material 6: Additional Agriculture Web Resources
Trainer Material 5: Agroecological Zones - Sample

	Describing the Local Agricultural Environment
In a large group, participants discuss features that make up and have an influence on the local agricultural environment. 

1. Ask participants what were the features identified in your drawings that your group believes influence agriculture and practices and are essential to or promote and support sound, sustainable, and successful agriculture? As participants answer, categorize their responses on Trainer Material 2: Flip Charts 2 and 3 (10 minutes).

Note: 
Possible responses are noted in Trainer Material 3. As participants provide their responses, group them on the flip chart according to the two categories, “Natural Environment” and “Infrastructure.” When participants have finished providing their thoughts, add any additional features listed on Trainer Material 3 so they will have a complete list of features that are normally considered when assessing an agricultural environment.
2. After the responses have been categorized, continue the discussion with the large group by asking the following questions, take 5 minutes for this discussion: 
· “Were there any differences noted in your depictions of U.S. agriculture? 
· “What might this tell us about agriculture or agricultural practices in the U.S.? 
· “What might this tell us about agriculture and agricultural practices in general?”
Note:
Possible Responses: 
· There were no noticeable differences (suggesting that participants have had limited exposure to the diversity of U.S. agriculture or, coincidentally, they all had the same farming operation in mind).
· The differences noted illustrate the diversity of agricultural products and practices, as well as other features depicted (differing climates, elevations, topographies; locations [rural, urban]; level of intensification and investment; use of manual labor or machinery; markets and other infrastructure; etc.) All of these factors can and do influence agriculture, any place in the world, making it diverse by its very nature. 
3. Post Trainer Material 2: Flip Chart 4 on the wall. Ask participants to define the term “agroecological zone.” After participants have responded, supplement their suggestions with the definition below. Ask participants if they have any questions about this term. 
Note:
1) An “agroecological zone” is a land resource mapping unit, defined in terms of climate, landform, soils, and/or land cover, and having a specific range of potentials and constraints for land use (e.g., agriculture).
2) This activity assesses Learning Objective 1.

4. Trainer Material 1 has been provided as a template for insertion of information relevant to the host country. If accessible, use the websites listed in Trainer Material 6 to find post-specific information. 
Adapt the slides to present information relevant to the host country’s agricultural environments and specific to the agroecological zones of the host country. This information should be more specific than what was previously presented in the first Global Agriculture Session: Overview of Agriculture in Context. 
Ideally, the information should be presented graphically and pictorially to illustrate features such as climate, topography, soils, and crops that define a country’s agroecological zones. Tell the participants that localizing these features will help them to define the interventions they will be able to make during their two years of service. 
Post Adaptation: 
1) Adapt the information in Training Material 5 to post-specific information. It is provided as an example of how relevant information might be provided to participants at the end of this session.
5. [SLIDE 2]: Climatic Zones: Climate can be defined as the meteorological conditions, including temperature, precipitation, and wind, that characteristically prevail in a particular region in general or over time. 
Post Adaptation: 

Insert country’s climatic zones here: The southern and northwestern regions of Tanzania are characterized by a “tropical savanna” climate with the central region characterized by a “warm semi-arid” climate with two zones of “warm desert” climate. Smaller climatic zones are found to the northeast and southwest. 

6. [SLIDE 3]: Regions with Two (bi-modal) or One (uni-modal) Agricultural Seasons
Post Adaptation: 

Insert country’s agricultural seasons here: The northern regions of Tanzania have “bimodal” rainfall, meaning that there are two periods during a year where rainfall is normally expected (rainy season) and, consequently, two periods where there is little to no rainfall (dry season). The long rainy season is from late March to late May and the short rainy season is from late October to mid-December. June to October and mid-December to March are the dry seasons. The southern regions of Tanzania have “unimodal” rainfall with the more limited rains falling during the long rainy season and a more extended dry season. 

7. [SLIDE 4]: Relief/Topographical Maps
Post Adaptation: 

Insert country’s topographical information here: As explained by the legend, the color variations correspond to elevation, the green areas being close to sea-level. The browner the areas, the higher the elevation. Two-thirds of Tanzania is above 500 meters, with Mt. Kilimanjaro being the highest point at 5,895 meters above sea level. 

8. [SLIDE 5]: Soil Maps and Surveys 
Post Adaptation: 

Insert country’s soil survey here: The map shows the various soil types identified in Tanzania. The major soils are the Cambisols (CM – light brown), covering about 337,354 km2, which are arable soils also used for grazing; the Acrisols (AC – pink), covering 81,643 km2, which tend to have low fertility and can only be used by adapted cropping systems with complete fertilization and careful management (Low-input farming on Acrisols is not very rewarding. Undemanding, acidity-tolerant cash crops such as pineapple, cashew, or rubber can be grown with some success); and the Leptosols (LP – dark brown), covering 76,378 km2, which are associated with mountainous landscapes, land typically used for grazing.

9. [SLIDE 6]: Crop Zones
Post Adaptation: 

Insert country’s crop zones here: Corn is the dominant crop grown in Tanzania, the major areas being the northeast and southwest regions. The second largest crop is sorghum, produced mainly in the north-central part of the country. 
10. [SLIDE 7]: Agroecological Zone Maps

Post Adaptation: 

Insert country’s agroecological zones here. These are the seven agroecological zones found in Tanzania, with the largest being the “plateau” (green) in the western part of the country and the “semi-arid land” in the eastern part of the country.

Post Adaptation: 
1) Websites that may serve in locating relevant maps, graphs, tables, or charts are located in Trainer Material 6. 

2) As a possible addition or alternative, the tech trainer, a local farmer, an agricultural extension agent, or other agricultural worker could deliver a presentation with digital images of various features of local agriculture, allowing participants opportunities to observe, ask questions, analyze the information, and draw conclusions about the agroecologic zones they may be working in.

	Practice

30 minutes

Handout 1: Features of the Agricultural Environment
Handout 2: Local Agriculture SWOT Analysis
Handout 3: Traditional Field Crops [ICE No. M0013]—Excerpt 

Trainer Material 3: Features of the Agricultural Environment—Sample
Trainer Material 4: Local Agriculture SWOT Analysis—Sample

	Describing the Local Agricultural Environment
In small groups, participants brainstorm how different features of the local agricultural environment influence local agricultural production and practices. 

1. Distribute Handout 1 and Handout 3 to each participant.

2. Divide participants into six small groups and assign each group one feature listed in the left-hand column of Handout 1, with one group taking the last three features (Land Distribution and Tenure, Agricultural Labor Supply, and Incentives for Farmers). 
3. Ask each group to read the information on their topic from Handout 3.

4. Then, drawing from the respective manual description for each assigned feature in Handout 3, have each group discuss and fill out the center two columns on Handout 1, with their ideas of the influences (positive and negative) their feature could have on local agriculture. Give participants 10-15 minutes to discuss.
Post Adaptation:
This exercise could also be done in the form of a SWOT analysis. Using Handout 2, each small group brainstorms Strengths, Weaknesses, Opportunities, and Threats that may be associated with their assigned feature. Trainer Material 4 presents some examples for the facilitator.
5. After 15 minutes, ask each group to report out their ideas. Each group should take no more than three minutes.

Post Adaptation:

Possible responses are found in Trainer Material 3. As each feature is presented, the facilitator should provide the participants with some local examples of real impacts (positive and negative) that are currently being experienced in the host country, then note in Column 4 any particular actions currently being taken by Volunteers.

6. Ask participants, “What questions do you have?”

	Application

5 minutes

Handout 1: Features of Agricultural Environment
Handout 4: Readings for Self-Directed Learning
Handout 5: Measuring Distances Using Stride
Handout 6: Measuring and Estimating Area of a Field
Handout 7: Measuring Slope
Handout 8: Identifying Soils by Texture
Trainer Material 7: Facilitation Skills
	Now What? Observations of the Local Agricultural Environment
Participants will explore the area surrounding their training sites, describing in a journal their observations of the agricultural environment, agricultural activities, and related practices they discover.

1. Remind participants that the first and most important role of a Peace Corps Volunteer is as a learner. Being able to notice, recognize, and understand details about local agricultural activity and the environment in which it takes place will prepare the participants with useful skills for their future assignments. Observation is one of the most important skills that will be reinforced through this activity and should continue for the duration of training. 
2. Tell participants that as their language skills improve, they are encouraged to use their local language to develop interviewing skills to validate their initial interpretations and to attain a deeper level of understanding of the agricultural environment.
3. Ask each participant to spend time, from now until the next Global Agriculture session, Local Agriculture Conditions Part 2, exploring their training community. They should take note of the types of plants and animals that are being raised and the ways that this is being done. 
4. Ask participants to make notes and record observations, or to sketch them if they prefer, of features that characterize the local agricultural environment. They should focus their observations on at least two features of the natural environment and two of the infrastructure features noted in Handout 1, recording these notes and observations in their journals, along with their thoughts of what they suspect may be the influence the feature is having on the agricultural environment. 
5. As participants observe things being grown and produced or harvested for food or other purposes, participants are encouraged to ask community residents about it: its name, how it is produced, what it is used for; its advantages and disadvantages; its economic, medicinal, religious, or spiritual significance, etc. When possible, participants should be encouraged to bring in samples (e.g., seeds, maturing plants, animals, or local market produce) and/or take pictures of things they observe.
6. Tell participants that they will share their observations on [insert date for Local Agriculture Conditions Part 2] during the Local Agriculture Conditions Part 2 session. 
Note:
In preparing for the next session, the facilitator should make available any relevant information that participants can consult (on their own time) to learn more about the specificities of the host country’s agriculture. Possible sources include: publications and reports from the Ministry of Agriculture/Environment; materials from other public and private agriculture research and extension institutions; reports or other documents from local or international NGOs; VRFs or other reports submitted by current or past Volunteers; and materials provided by knowledgeable local people.

7. Distribute Handout 4 to participants.

8. Tell participants that the manuals listed in Handout 4 are available on the ICE CD-ROM they were given earlier during PST. 
9. In addition to the observations you will be doing over the next [amount of time between this session and Local Agriculture Conditions Part 2], you will also design a session to teach your fellow participants the following skills: 

· Measuring distances using “stride”
· Measuring and estimating area of a field 

· Measuring slope 

· Identifying soils by texture
10. Break participants into four groups. Assign each group one of the skills mentioned above. Distribute Handouts 5-8 to the relevant group. 

11. Remind them of the facilitation skills they learned about in the Global Core: Designing and Facilitating Training session. If necessary, distribute Trainer Material 7 to participants. 
Post Adaptation: 

If participants have had the Global Core: Designing and Facilitating Training session, remind them of these skills. If they have not had the session yet, you might want to assign this as additional practice after facilitating Designing and Facilitating Training Part 2.

	Assessment


	Session learning objectives are assessed through trainer observations of small and large group work.

Learning Objective 1 is assessed during the Information section when participants define agroecological zones. 

Learning Objective 2 is assessed during the Information and Practice sections in which participants identify and discuss some of the positive and negative impacts different features can and do have on the agricultural environment.

	Trainer Notes for Future Improvement
	Date & Trainer Name: [What went well? What would you do differently? Did you need more/less time for certain activities?]


Resources: 
Traditional Field Crops [ICE No. M0013]
	Handout 1: Features of the Agricultural Environment


	Natural Environment
	Positive Influences
	Negative Influences
	Opportunities for Intervention

	Climate and Weather

· Solar radiation:
· Sunlight 

· Temperature 

· Rainfall 

· Humidity 

· Wind and storm patterns

· Land 
	
	
	

	Land

· Topography

· Soil:
· Texture

· Tilth

· Water-holding capacity

· Drainage

· Depth

· Slope
· pH
	
	
	

	Ecology

· The effect of the environment on agriculture
· The effect of agriculture on the environment


	
	
	

	Infrastructure
	Positive Influences
	Negative Influences
	Opportunities for Intervention

	Local Farming Practices and Systems

· Land preparation

· Planting: 

· Cropping systems

· Soil amendments

· Control of weeds and pests
· Special practices
· Harvest and storage methods
	
	
	

	Physical Infrastructure

· Transportation 

· Communications

· Storage facilities

· Markets

· Public works 
· Farm improvements 
	
	
	

	Land Distribution and Tenure
	
	
	

	Agricultural Labor Supply
	
	
	

	Incentives for Farmers
	
	
	


	Handout 2: Local Agriculture SWOT Analysis


	Natural Environment
	Strength
	Weakness
	Opportunity
	Threat

	Climate and Weather
	
	
	
	

	Land
	
	
	
	

	Ecology
	
	
	
	

	Infrastructure
	Strength
	Weakness
	Opportunity
	Threat

	Local Farming Practices and Systems
	
	
	
	

	Physical Infrastructure
	
	
	
	

	Land Distribution and Tenure
	
	
	
	

	Agricultural Labor Supply
	
	
	
	

	Incentives for Farmers
	
	
	
	


	Handout 3: Traditional Field Crops [ICE No. M0013]—Excerpt
 


2. The Agricultural Environment
The purpose of this chapter is to identify how extension workers can survey and interpret important features of the local agricultural environment and the individual farm units that are a part of it. This is vital to effective extension since it enables workers to fully comprehend the area’s farming systems and practices.

The local agricultural environment is made of up those factors which influence an area’s agriculture. The most important of these are the natural (physical) environment and the infrastructure.

The natural environment
The natural environment consists of climate and weather, land and soils, and ecology (the interaction among crops, weeds, insects, animals, diseases, and people).

Weather refers to the daily changes in temperature, rainfall, sunlight, humidity, wind, and barometric pressure. Climate is the typical weather pattern for a given locality over a period of many years. To quote one definition, people build fireplaces because of the climate, and they light fires in the fireplaces because of the weather.

The climate and weather factors that have the greatest influence on crop production are solar radiation
(sunlight and temperature), rainfall, humidity, and wind.

Solar Radiation
Solar radiation markedly influences crop growth in several ways:

· It provides the light energy needed for photosynthesis, the fundamental process by which plants manufacture sugars for use in growth and food production. Sugars are made by this process in the green cells of plants when carbon dioxide from the air combines with water from the soil, using sunlight and chlorophyll (the green pigment in plants) as catalysts.

· The daily duration of sunlight (day length) and its yearly variation greatly affect time of flowering and length of growing period in some crops.

· Solar radiation is the primary determinant of outside temperature, which strongly influences crop growth rate and range of adaption.

Regional and yearly variations in solar radiation
Unlike the temperate zone latitudes, the region between the Tropic of Cancer (23.5 degrees N) and the Tropic of Capricorn (23.5 degrees S) has relatively little seasonal variation in solar radiation, since the sun remains fairly high in the sky all year long. Measurements above cloud level show an annual variation in solar radiation of just 13 percent at the equator vs. 300 percent at a latitude of 40 degrees. However, this supposed advantage of the tropics may in some cases be largely offset by cloudiness, which can be excessive in the higher rainfall zones, particularly near the equator (cloudiness can reduce solar radiation by 14-80 percent, depending on depth and extent of the cloud cover). For example, due to heavy cloud cover, the equatorial Amazon Basin receives only about as much total yearly solar energy at ground level as the Great Lakes region of the U.S.

Day length
The length of time from plant emergence to flowering, as well as the actual date of flowering, can be strongly affected by day length in the case of some crops. Among the reference crops, soybeans and the photosensitive varieties of millet and sorghum are the most affected.

Maize is less influenced by day length unless a variety is moved to a latitude where day length is markedly different from that of its point of origin (see Chapter 3). Day length is usually not a critical factor with peanuts, beans, and cowpeas.

As shown by the table below, both latitude and season influence day length. Note that the annual variation in day length markedly decreases as the equator is approached.

Table 1: Length of Day in Various Northern Latitudes
	Month
	Equator
	20°
	40°

	Dec.
	12:07
	10:56
	9:20

	Mar.
	12:07
	12:00
	11:53

	Jun.
	12:07
	13:20
	15:00

	Sep.
	12:07
	12:17
	12:31


Temperature
Temperature is the major factor controlling a crop’s growth rate and range of adaption. Each crop has its own optimum temperature for growth, plus a maximum and minimum for normal development and survival. Even varieties within a crop differ somewhat in their temperature tolerance. Excessively high daytime temperatures can adversely affect growth and yields by causing pollen sterility and blossom drop. In addition, the hot nights common in the tropics can reduce crop yields. This is because plants manufacture sugars for growth and food production by the daytime process of photosynthesis, but “burn up” some of this at night through the process of respiration. Since high nighttime temperatures increase the respiration rate, they can cut down on the crop’s net growth.

Several factors affect an area’s temperature pattern:

· Latitude—Seasonal temperature variations are pronounced in the temperate zone where solar radiation and day length fluctuate considerably over the year. In the tropics, this seasonal temperature difference is much smaller. Nighttime lows are seldom below 10-30 degrees Celsius near sea level and are usually above 18 C. Seasonal variations become more pronounced as the distance from the equator increases.

· Elevation—Temperature drops about 0.65 C for each 100-meter rise in elevation. This greatly affects a crop’s length of growing period, as well as its adaptation to the area. For example, at sea level in Guatemala, maize matures in three to four months and the climate is too hot for potatoes; however, about 50 kilometers away in the highlands (above 1,500 meters), maize takes five to 10 months to mature and potatoes thrive.

· Topography, or the shape of the land surface, can cause differences in local weather and climate (micro-climates). A work area may have two or more distinct micro-climates.

· Cloud cover has a definite buffering effect on diurnal (daily) temperature variation. It will lower the daytime high but raise the nighttime low.

· Humidity exerts an effect similar to cloud cover on temperature. Humid air takes longer to heat up and cool off and, therefore, is subject to considerably less daily temperature variation than dry air.

Maximum shade temperature rarely exceeds 38 C under high humidity, while maximums of 54 C are possible under dry conditions.

Rainfall
In dryland (non-irrigated) areas of the tropics with year-round growing temperatures, rainfall is the major environmental factor that determines which crops can be grown, when they are planted, and what they will yield. Rainfall varies greatly from place to place (often within surprisingly short distances), especially around mountainous or hilly terrain. The dryland farmer is keenly aware of his area’s seasonal rainfall distribution. This includes deviations from the normal cycle, such as early or late rains, or unseasonable droughts. Too much rain, which can drown out the crop, delay harvest, and accelerate soil erosion, can be just as serious as too little. It may be too wet for plowing one day, yet too dry the following week for good seed germination.

When gathering rainfall data for an area, one should keep in mind that annual rainfall averages have little meaning. Seasonal distribution and reliability are far more important in terms of crop production.

For example, Ibadan, Nigeria is located in the transition zone between the humid and semi-humid tropics and receives about the same annual rainfall (1140 mm) as Samaru, Nigeria, which is located to the north in the savanna zone. Ibadan’s rainfall is spread out over nine months from March to November in a bi- modal pattern (i.e., a drier period between two rainy seasons). The first season is long enough for a 120-day maize crop, although there is some periodic moisture stress. The second season is shorter, and soil moisture is usually adequate for only an 80-90 day crop. On the other hand, Samaru’s equal rainfall is spread out over five months in a uni-modal pattern, providing for a single maize crop not subject to moisture stress.

From the example, it is apparent that annual rainfall averages alone are not a dependable gauge of rainfall in an area. The same goes for seasonal rainfall distribution. Although it gives a good general indication of the amount of moisture available for crop production, it does not tell the whole story. The amount of rainfall that actually ends up stored in the soil of a farmer’s field for crop use depends on other factors, such as water runoff and evaporation from the soil surface, and the soil’s texture and depth.

When interpreting the rainfall pattern of a work area, it is good to remember that averages are somewhat misleading. Variations to the average can be expected even though the general seasonal distribution curve usually maintains a consistent shape (Figure 1).

Cropping cycles and how they relate to the rainfall pattern
Cropping cycles are determined by using the cropping calendar (planting and harvest dates for crops involved), and are closely tied to the seasonal rainfall distribution. This can be seen by comparing the cropping calendar in the next column with the rainfall chart in Figure 1.

Crop Calendar, Managua Area of Nicaragua
[image: image13.png]4% SLOPE




A primary source of rainfall information in a given area is the local farmer. Although official weather station rainfall data is handy to have if it is reliable and representative, it is not essential. Most of the information needed about rainfall distribution can be found by talking to experienced local farmers.

Figure 1: Monthly Rainfall Pattern, Managua, Nicaragua, 1958-67
Humidity
Relative humidity affects crop production in several ways:

· Daily temperature variation is greater under low humidity; high humidity exerts a buffering effect on temperature.

· High humidity favors the development and spread of a number of fungal and bacterial diseases (see the disease section in Chapter 6).

· The rate at which crops use water is highest under hot, dry conditions, and lowest when it is very humid.

Wind and Storm Patterns
High winds associated with thunderstorms, hurricanes, and tornados can severely damage crops. Among the reference crops, maize, sorghum, and millet are most prone to damage from heavy rain. Hot, dry winds can markedly increase the water needs of crops. The frequency of high winds is also a factor that warrants investigation when surveying a work area’s climate.

Topography
The shape of the land surface influences agriculture by causing local modifications in climate and weather and often is the major factor that determines the suitability of land for various types of farming. A work area may include several topographic features, such as mountains, hills, and valleys. Individual farms, too, often have significant topographic variations that affect crop production. Mountains and hills can greatly alter rainfall, and it is not uncommon to find a drier, irrigated valley on one side of a mountain range and a wetter, rain-fed valley on the other side. Cold air usually settles in valleys, making them considerably cooler than the surrounding slopes. Steep slopes drain rapidly, but are very susceptible to erosion and drought, while flat or sunken areas often have drainage problems. Slopes angled toward the sun are warmer and drier than those angled away from it.

Soils
After climate and weather, soil type is the most important local physical feature affecting cropping potential and management practices. Most soils have evolved slowly over many centuries from weathering (decomposition) of underlying rock material and plant matter. Some soils are formed from deposits laid down by rivers and seas (alluvial soils) or by wind (loess soils).

Soils have four basic components: air, water, mineral particles (sand, silt, and clay), and humus (decomposed organic matter). A typical sample of topsoil (the darker-colored top layer) contains about 50 percent pore space filled with varying proportions of air and water, depending on how wet or dry the soil is. The remaining 50 percent of the volume is made up of mineral particles and humus. Most mineral soils contain about 2 to 6 percent humus by weight in the topsoil. Organic soils like peats are formed in marshes, bogs, and swamps, and contain 30-100 percent humus.

Climate, type of parent rock, topography, vegetation, management, and time all influence soil formation and interact in countless patterns to produce a surprising variety of soils, even within a small area. In fact, it is not uncommon to find two or three different soils on one small farm that differ widely in management problems and yield potential.

Important Soil Characteristics
There are seven major characteristics that determine a soil’s management requirements and productive potential: texture, filth (physical condition), water-holding capacity, drainage, depth, slope, and pH.

· Texture refers to the relative amounts of sand, silt, and clay in the soil.

· Tilth refers to the soil's physical condition and capability of being worked.

· Water-holding capacity refers to the ability of the soil to retain water in its spaces.

· Drainage refers to the soil’s ability to get rid of excess water and affects the accessibility of oxygen to roots.

· Depth is the depth of the soil to bedrock and the effective soil depth is the depth to which plant roots can penetrate.

· Slope is the inclination of the land surface, usually measured in percentage (i.e., number of meters change in elevation per 100 m horizontal distance).

· pH is a measure of the acidity or alkalinity of the soil on a scale of 0 to 14.

These characteristics are discussed in detail in Soils, Crops, and Fertilizer Use, U.S. Peace Corps Appropriate Technologies for Development Manual No. 8, Parts I and II, by D. Leonard, 1969, and Crop Production Handbook, U.S. Peace Corps Appropriate Technologies for Development Manual No. 6, Unit I, 1969.

Ecology
For our purposes, ecology refers to the presence of, and interaction among, the reference crops, weeds, insects, diseases, animals (humans, wildlife, and lives), and the environment in general. Agriculture is a perpetual contest with nature and farmers have developed many preventative and control measures, as well as special cropping systems, to give agriculture the advantage over natural succession. Each area will have its own combination of weeds, insects, diseases, and wildlife (including rats and grain-eating birds) that affect crop production. Identifying these and learning how farmers cope with them is crucial to understanding and dealing with the agricultural environment.

The effect of people and agriculture on the overall environment
Modern technology, land shortages, and increasing populations have increased agriculture’s ability and need to “beat back” and manipulate nature. Often, little thought is given to the possible environmental consequences of agricultural development. Potential ecological impacts of agricultural projects include:
· Deforestation

· Soil erosion

· Desertification

· Laterization

· Salinization

· Agrochemical poisoning of soil water, animals, and people

· Flooding
Note: For further information, refer to Environmentally Sound Small Scale Agriculture Projects, VITA, 1979.

The Infrastructure
The infrastructure, which refers to the installations, facilities, goods, and services that encourage agricultural production, consists of these elements:

· Local farming practices

· The physical infrastructure

· Land distribution and tenure

· Agricultural labor supply

· Incentives to farmers
Local Farming Practices and Systems
Farming practices include:
· Land preparation – tillage methods, type of seedbed, and erosion control methods

· Planting – method, plant population and spacing, choice of variety

· Soil amendments – kind, amount, timing, placement of chemical or organic fertilizers, and liming materials

· Control of weeds, insects, diseases, birds, rodents, and nematodes (tiny, parasitic roundworms that feed on plant roots)
· Special practices such as irrigation or “hilling up” maize

· Harvest and storage methods
The terms “cropping system” not only refers to the overall cropping calendar (planting and harvest dates for the crops involved), but more specifically to the actual crop sequences and associations involved, namely:

· Monoculture versus crop rotation – Monoculture is the repetitive growing of the same crop on the same land year after year. Crop rotation is the repetitive growing of an orderly succession of crops (or crops and fallow) on the same land. One crop rotation cycle often takes several growing seasons to complete (for example, maize the first two years, followed by beans the third and cotton the fourth).

· Multiple Cropping – There are two types of multiple cropping. One is sequential cropping, which means growing two or more crops in succession on the same field per year or per growing season. The other is intercropping, which is the most common definition of multiple cropping and involves the growing of two or more crops at the same time on the same field. See Chapter 4 for details on the different types of intercropping.

Due to differences in soils, climate, management ability, available capital, and attitudes, important differences in farming practices and systems may be found within a particular area.

The Physical Infrastructure
The physical infrastructure refers to the physical installations and facilities that encourage agricultural production such as transportation (farm-to-market roads, railroads), communications, storage and market facilities, public farm works (regional irrigation, drainage, and flood control systems), and improvements to the farm (fencing, wells, windbreaks, irrigation and drainage systems, etc.). All of these are important, but adequate and reasonably priced transport is especially critical since agriculture is a business that involves handling bulky materials. A farmer’s distance from the road network is often the prime factor in determining whether or not he or she can profitably use fertilizer or move his or her surplus crops to market.

Land Distribution and Tenure
In a settled area, all the agricultural land may be occupied. The land distribution and tenure situation in an area thus has enormous social and economic consequences and greatly affects farmer incentives. The two most important issues in this regard are:

· Who occupies the land and on what terms do they use it or allow others to use it?

· What is the ratio between the number of people dependent on farming for their livelihood and the amount and kinds of land available?

The Agricultural Labor Supply
The ratio of farmers and farm laborers to the amount and types of land provides a good indication of land use intensity. The existence of adequate farm labor for peak periods is another important consideration affecting farm practices and returns. For most of the year, many farming areas in developing countries have a generally high rate of agricultural underemployment, except during a few peak periods such as planting at the start of the rains or weeding time, if mechanical cultivation is not used. At these times, the scarcity of labor can become the most critical factor limiting production, and labor productivity assumes an unusual importance.

Incentives for Farmers
These can be very broadly interpreted, since they include equitable land tenure and distribution, adequate markets and prices for farm produce, and the existence of a viable improved technology.

	Handout 4: Readings for Self-Directed Learning


Agricultural Extension [ICE No. M0018] 
· Agricultural Survey, pp. 16-37

PACA Idea Book [ICE No. M0086]
· Using a Farming Systems Diagram Tool for Household Livelihoods Analysis, pp. 130-134

Traditional Field Crops [ICE No. M0013]
· Understanding the Agricultural environment (general read)

· Appendix A, Measurements and Conversions

· Appendix E, How to Convert Small Plot Yields

· Appendix F, How to Take Soil Samples

· Appendix L, Important Planting Skills for Extension Workers

Soil and Water Conservation for the Small Farm [ICE No. R0084]
· How to Identify Sand, Silt, and Clay Particles (i.e., Soil Texture), pp. 31-36

· How to Measure Rainfall: Appendix A, pp. 277-278

· How to Measure Steepness of Slope: Appendix A, p. 278

· How to Make a Simple A-frame Level and How to Use It: Appendix A, pp. 280-282

Soils, Crops and Fertilizers [ICE No. R0008]
· How to Measure Slope, pp. 29-31

· How to Lay Out Contours (using an A-frame), pp. 31-33

· How to Determine Soil Moisture Content: Appendix B

Soil Conservation Techniques for Hillside Farms [ICE No. R0062]
· Appendix 4: Two Simple Levels for Use in Surveying Contour Lines

· “A” Frame Level, pp. 51-53

· Line Level, pp. 53-54

New Crop Production Handbook [ICE No. R0006]
· Classification of Soils, pp. 7-9

· Physical Properties of Soil, pp. 10-15

· Soil pH, pp. 15

· Soil Fertility, pp. 15-19

· Conversion Factors, pp. 329-331

· Approximate Number of Plants per Acre at Varying Widths and Spacings in the Row, pp. 331

Agroforestry Inservice Training [ICE No. T0016]
· Appendix: A-frame: A Simple Tool for Establishing Contour Hedges, pp. 63-66

Intensive Vegetable Gardening [ICE No. R0025]
· A Dictionary of Soil Study, pp. 10-15

Forestry Training Manual [ICE No. T0014]
· Measuring by Pacing, pp. 201-202

Forestry Training Manual Inter-America Region [ICE No. T0041]
· Plane Table Surveying, pp. 123-126
OUTREACH Information for Educators – Soils [ICE No. R0109]
· Learning-By-Doing Activity Guide on Soil Basics, pp. 23-49

OUTREACH Information for Educators - Crops and Gardening [ICE No. R0100]
· How Do You Test Soil pH, p. 206

Forestry Training Manual Inter-America Region [ICE No. T0041]
· Plane Table Survey to measure area
	Handout 5: Measuring Distances using Stride


Total time 30 minutes 

Objective: To teach the trainees how to measure distance by pacing. 

Overview: Pacing, if done correctly, can be used to get good distance measurements. The technical trainer instructs the trainees in the method of pacing and how to measure distance by pacing. 

Procedures 

Activities:
1) The technical trainer lectures on pacing and gives instructions in the use of a pacing stick (lecture follows, post on newsprint). Time: 15 minutes 
2) The trainees determine their pace and make a pacing stick for themselves. Time: 15 minutes 

Pacing 

Pacing, if done correctly, can be used to get good distance measurements.

Methods for developing pacing skills:
1. Lay out a base line 20 meters long.
2. Walk naturally along base line to determine how many paces you take for 20 meters (1 pace = 2 steps).
Figure 34
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3. Cut a stick the length of your pace.
4. On flat ground you can pace naturally keeping track of every 20 meter interval.
5. On slopes you can use your stick to measure your horizontal pace.
Figure 35
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Pacing Examples
1. My paces is 2 steps = 1.6 meters, (My stick is 1.6 meters long)

My pace for the 20 meter baseline = 12.5 paces; 62.5 paces = 100 meters.

2. When actually pacing an unknown distance, put out a finger, or pick up a stone or stick to keep track of every 20 meter segment. Total distance can easily be calculated in your head.
3. When there is a slope, have the person move up or down the slope until you see the mark through the sight. S/he puts a stake in that spot, and then moves to the next mark. Fairly soon, you will have stakes all along the contour of the slope for that particular terrace.

Figure 36
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Figure 37
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All of these points are 10 meters apart. You want to make an average line from these points (stake markers) since a jagged line would be difficult with which to work. Further, puddles of water would gather in the pockets.

Example: At the end of an unknown segment, I have three stones in my hand and four paces more.

3 X 20 meters = 60 meters

4 X 1.6 approx. equals 4 X 1.5 = 6 meters

Total Distance = 66 meters

Note:

While pacing is not widely used in the United States, it is desirable for Volunteers to know this method for use in developing countries and to be able to teach the same.

	Handout 6: Measuring and Estimating Area of a Field



PLANE TABLE SURVEYING

Peace Corps Volunteers are often called upon to assist or draw up a map of a certain area, perhaps a farmer’s field, a garden plot, or a section of forest or range land. Sometimes, sophisticated surveying equipment is either not available or the Volunteer does not understand how to use it. As a solution to this problem, a plane survey table (Fig. 16) can be used. 
Plane Table Surveying
The advantages of a plane table are:

1. Easy to build

2. Easy to use
3. A cheap system to determine area

The possible disadvantages are:

1. Could be heavy and cumbersome

2. Wouldn’t be as accurate as a transit

3. Weather could play a determining role (i.e., rain)

With the materials available virtually throughout all developing nations of the world and the cost so low, with some practice, you should be able to map an area of land if called upon to do so. With this process you actually draw the map as you go along and you will not have to rely on a compass or a GPS unit for your work. 

Materials:
· Plane table
· Graph paper
· Common pins
· Rubber band
Procedure: 

· The paper is laid on the table. 
· Next, the table is placed on one of the corners of the area to be surveyed. 
· After leveling the table (you can use a small inexpensive carpenter’s level), stick a pin in the paper in the corner corresponding to the corner of the traverse where you are (i.e., southwest corner of traverse corresponds to the bottom left of your paper). 
· Next, take another pin and, using the first pin as the backlight, line the second pin up with the next corner of the traverse. To determine the distance, you can either pace the distance or use a measuring tape. Using a scale (1 cm = 10 m) draw the line between the pins and you have your first leg of the traverse. (Fig. 18) 
· Next, go to the corner you just measured and set up the plane table there (do not forget to level the table). 
· Line up both pins so the line of sight through these pins is the line you just measured. 
· Turn and, using the pin for the point where you are as the backlight, line up another pin to the point to the next corner (turning point). 
· You should repeat this process at every corner of your survey until you’ve completed the traverse. Any buildings or other points within the traverse could be included by “shooting” a line to each corner of the building using the method described above. 
· Once you have the map completed, you can determine the area in one of two ways. First, if you used graph paper, you could count the blocks to determine the area (if you drew the map to scale you could determine the area in one block of the graph paper). The second method would be geometrically (Fig. 19). You break the figure down to simple figures such as rectangles and right triangles and then determine the areas for each using the formulas:
Note:

· A functional Protractor can be printed from the following site: http://thinkzone.wlonk.com/MathFun/Protractor.htm
· A functional Ruler can be printed from the following site: http://iruler.net/
Fig. 17
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Fig. 18
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1. Pins

2. Line of Sight 

Fig. 19 Farmer X’s Field (for illustration, this map was not printed to scale)
[image: image7.png]Segmenti=
285m

Triangle 1

side 3=

Rectangle 1 ol

- - -Triangle4 =722 - - o - o

Triangle 2.




Formulas for Calculation Area:
· Area of a Right Triangle=one-half (Base X Height)

· Area of a Rectangle=(Base X Height)
· Hypotenuse is the longest side of a right-angled triangle, the side opposite the right angle. The length of the hypotenuse of a right triangle can be found using the Pythagorean theorem. (a2 + b2 = c2)
Example of Calculating Total Area using Figure 19

1. Start by Drawing Lines to Form Right Triangles and Rectangles (1 centimeter = 10 meters)

· Line 1: Using a protractor, Line 1 was drawn at an angle of 90o from Side 2 to the point where it intersects with the corner formed by Side 1 and Side 4. This forms a right triangle (Triangle 1) with the hypotenuse being Side 1. 
· Line 2: Using a protractor, Line 2 was drawn at an angle of 90o from Line 1 to the point where it intersects with the corner formed by Side 3 and Side 4. This forms two right triangles (Triangle 2, Triangle 3).
· Line 3: Using a protractor, Line 3 was drawn at an angle of 90o from Line 2 to the point where it intersects with the corner formed by Side 2 and Side 3. This forms a rectangle (Rectangle 1) and another right triangle (Triangle 4). 
· Line 4: Using a protractor, Line 4 was drawn at an angle of 90o from Line 1 to the point where it intersects with the corner formed by Side 1 and (drawn) Line 2. This splits the original Triangle 1 into a smaller Triangle 1 and a second rectangle (Rectangle 2). 
2. Measuring Area of Triangle 1:

· After Line 1 and Line 4 were drawn, the 3 segments that make up Side 2 were each measured. 
· Segment 1 = 2.85 cm, Segment 2 = 0.9 cm and Segment 3 = 4.25 cm (total = 8.0 cm). 
· Also measured were Line 1 (= 9.7 cm) and Line 4 (= 7.25 mm, which is the same length as Line 3).

· Using the formula for area: one-half (2.85 X 7.25) = 10.33 square centimeters (1033 square meters).
3. Measuring Area of Triangle 2:

· The length of the short side of Triangle 2 is the same as Segment 2 (0.9 cm). 
· The length of the long side of Triangle 2 is Line 1 (9.7 cm) minus the length of Line 4 (7.25 cm) or (9.7 – 7.25 = 2.45 cm).
· Using the formula for area: one-half (0.9 X 2.45) = 1.10 square centimeters (110 square meters).
4. Measuring Area of Triangle 3: 
· The length of the short side of Triangle 3 was calculated above (= 2.45 cm). 
· The long side of Triangle 3 is the same as Segment 3 (= 4.25 cm). 

· Using the formula for area: one-half (2.45 X 4.25) = 5.20 square centimeters (520 square meters).
5. Measuring Area of Triangle 4: 
· The length of the hypotenuse of Triangle 4 is known (Side 3 = 7.3 cm). 
· The length of the long side of Triangle 4 is the same as Line 4 (= 7.25 cm). 
· Length of the short side of Triangle 4 can be calculated using the formula a2 + b2 = c2, with ‘c’ being the length of the hypotenuse (in this case Side 3) and ‘b’ being the length of the long side (see Note below). 

a2 = 7.32 – 7.252= 0.85 cm
Using the formula for area: one-half (0.85 X 7.25) = 3.08 square centimeters (308 square meters)

Note: 

If there is access to the Internet, this calculation can be done quickly. There are several websites that will calculate angles and sides of right triangles if, at least, the lengths of two sides or one side and one of the two angles, other than the right angle, are known.

· http://www.csgnetwork.com/righttricalc.html
· http://easycalculation.com/trigonometry/triangle-angles.php
· http://www.1728.org/trig.htm
6. Measuring Area of Rectangle 1: 

· The length of the long side (base) of Rectangle 1 is the same as the length of Line 4 (= 7.25 cm). 
· The length of the short side (height) of Rectangle 1 is the same as Segment 3 (= 4.25 cm). 

· Using the formula for area: (7.25 X 4.25) = 30.81 square centimeters (3081 square meters).
7. Measuring Area of Rectangle 2: 

· The length of the long side (base) of Rectangle 2 is the same as the length of Line 4 (= 7.25 cm). 
· The length of the short side (height) of Rectangle 2 is the same as Segment 2 (= 0.9 cm). 

· Using the formula for area: (7.25 X 0.9) = 6.52 square centimeters (652 square meters).
Total Area of Farmer’s Field: 

Triangle 1 = 1033 m2
+ Triangle 2 = 110 m2
+ Triangle 3 = 520 m2
+ Triangle 4 = 308 m2
+ Rectangle 1 = 3081 m2
+ Rectangle 2 = 652 m2
5704 m2
	Handout 7: Measuring Slope



One of the first steps in undertaking soil conservation practices on a farm is to measure soil slope, since it is a main factor influencing erosion susceptibility, as well as the type of conservation methods best suited.

Soil slope is almost always measured in percent rather than degrees, and you will see why this is more convenient as we move along. Land with a 4 percent slope has a vertical drop of four meters for every 100 meters of horizontal distance. A slope of 100 percent is not a vertical cliff but equal to 45 degrees (one meter vertical drop per one meter horizontal distance).

FIGURE 3-4: Illustration of 4%, 20%, and 100% slope.
FIGURE 3-5: A carpenter's (or mason's) string level (actual size)
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How to Use a String Level to Measure Soil Slope:
Perhaps you can borrow an inclinometer (Abney level) from your extension or forestry service. However, farmers can easily measure soil slope accurately using a simple device called a string level (nivel de pita in Spanish) that is used by masons and carpenters worldwide (Figs. 3-5 and 3-6). It should be available at any hardware store for about $1-$3 (U.S.).

FIGURE 3-6: Measuring soil slope with a string level.
[image: image9.png]



Materials: 

· String level

· Length of string or twine 4-10 meters long; nylon twine works best
· Measuring tape or homemade ruler about 1-1.5 meters long with centimeter markings
· Two people (one will do)
STEP 1: Hang the string level at one end of a length of string. Ten meters (1000 cm) is a good length for moderate slopes and makes the math work a snap. As explained below, a 5-meter length is more practical for steeper slopes.

STEP 2: Choose a fairly uniform section of the slope. Hold that end of the string that has the level near it, and have your partner grasp the other end. Your partner should now to proceed directly upslope (not laterally) until the string is taut.

STEP 3: Have your partner anchor his/her end of the string to the ground with her fingers; if alone, use a small stake.

STEP 4: Now raise your end of the string slowly upwards until the string level gives a level reading

(the bubble will be centered in the middle, right between the two lines). For accuracy, be sure to clear away any vegetation or clods along the string’s path that may interfere with it.

STEP 5: Now measure the vertical distance between the end of the level string and the ground. This will give you the slope’s vertical drop over 10 meters. (NOTE: Use a shorter length of string on steeper slopes or you’ll have trouble raising your end high enough. Also, if the slope varies over the field, take and record readings at several representative locations.

STEP 6: Calculate the percentage slope using this simple formula:

Examples: 
4. Suppose you measure a vertical drop of 60 cm on a 10 meter string. The slope would be 6 percent: 60 cm/1000 cm = 6/100 = 6 percent
5. Suppose you use a 4-meter length of string on a steeper slope and measure a vertical drop of 140 cm. The slope would be 35 percent: 140 cm/400 cm = 35/100 = 35 percent
	Handout 8: Identifying Soils by Texture


1.
How to Identify Sand, Silt, and Clay Particles
The mineral particles in the soil vary tremendously in size, from clays, which are the smallest, through silts and sands, which are the largest and most coarse. Scientists classify soil particles (sand, silt, clay) according to size, plus some chemical characteristics.

The following table shows the classification of particle sizes and the names used by most soil scientists in the United States. Sizes are measured by shaking soils through mesh screens, going from small to large. The finer clay particles are determined by the time it takes for them to settle out of the “muddy” water.

Name:
· Clays

· Silt

· Sand:
· Very fine sand
· Fine sand
· Medium sand
· Coarse sand

· Very coarse sand

· Gravel

Size in millimeters:
· 0.002millimeters or less

· 0.002 to 0.05 millimeters

· 0.05 to 0.1 millimeters

· 0.1 to 0.25 millimeters

· 0.25 to 0.5 millimeters

· 0.5 to 1.0 millimeters

· 0 to 2.0 millimeters

· Above 2.0 millimeters

2.
Characteristics of Sand, Silt, and Clay Particles
Sand:
· Sand will feel gritty when you hold moist soil in your hand and squeeze a bit of it. It ranges in size from 0.05 to 2.0 mm.

· Mixed particles of sand laid side by side might equal about 125 particles per inch. Very coarse sand particles side by side might only be 25 or 30 particles to the inch.

· Most sands are quartz (silicon dioxide). They have few plant nutrients and hold very little moisture for plant use.

· Sands in the soil help keep space available for air and water to circulate around plant roots.

· Sands help make the soil more workable when moist. Sands in the soil improve ease of tillage.
Silt:
· Most of these very fine particles also are made of quartz. However, they would measure about 500 to more than 5,000 (or many more) particles to the inch if laid side by side.

· Since silt particles are so much smaller than sand, they have more total surface exposed for a given volume. This greater external surface gives them more chemical activity and water holding capacity than sand. Often some silt particles are coated with clay and, therefore, contain more plant nutrients than sand.
· Silts serve as mineral reserves for release of nutrients to the clay and organic fractions of the soil. 
Clay:
· Clay particles are very small. If laid side by side, 10,000 to 12,000 clay particles or many more would be required to measure an inch. Therefore, the exposed surface area is very great.

· Clays can hold much more available soil moisture and nutrients than silt or sand.

· Clays are active chemically. They have negative (-) electrical,  which attract and hold positive electrical (+) charges of plant nutrients as potassium K+, calcium Ca++, magnesium Mg++ and many others. Each type of clay has a certain holding (storage) capacity for positively charged plant nutrients, called cation (+) exchange capacity.

· Soils which formed under intensive weathering contain clays with fewer negative charges. This strongly affects their management.

· In addition to the negative charges, some tropical clays will also have some few positively charged (+) sites. These clays, therefore, also negative ion fertilizers such as nitrate nitrogen (-).

· Because clays hold much of the plus (+) charged nutrients, and some tropical clays also hold a little of negative (-) charged plant food, they are truly special soil particles. They attract and hold many plant nutrients and keep them from washing (leaching) below the plant root zone.

· Heavy clay soils are difficult to plow. The moisture content has to be just right. (We have all seen the stickiness of modeling clay and its ability to dry hard.) Most farmers prefer for clay soils to have a certain percent of sand in them to make them easier to till.

3. Recognizing Soil Texture on the Farm
Often the farmer may only need to recognize his soil as being mostly sand, loam, or clay. However, the graphs and tables on the next two pages will help you identify these more specifically. Take your notes to the field with you and practice determining soil types in various locations.
	Trainer Material 2: Flip Charts


Flip Chart 1: Features


Flip Chart 2: Natural Environment


Flip Chart 3: Infrastructure

Flip Chart 4: Agroecological Zone 

	Trainer Material 3: Features of the Agricultural Environment—Sample


	Natural Environment
	Positive Influences
	Negative Influences
	Opportunities for Intervention

	Climate and Weather

· Solar radiation: 

· Sunlight 

· Temperature 

· Rainfall 

· Humidity 

· Wind and storm patterns
	Suitable temperature and light regime allows for normal growth, development, and reproduction of plants and animals; adequate rainfall at appropriate times provides crops water requirement for growth and harvest
	Unpredictable climate variation (e.g., untimely rainfall, flooding, drought, high winds, hail, humidity) can lead to crop failure and/or destruction
	Employ “climate smart” agriculture: use of drought resistant variety of corn, drip irrigation, crop diversification

	Land

· Topography

· Soil:
· Texture

· Tilth

· Water-holding capacity

· Drainage

· Depth

· Slope

· pH
	Suitable elevation and slope for cultivation; fertile soils with adequate air spaces, water retention, minerals, and organic matter (humus)
	Unproductive (highly compacted, little humus, acidic, etc.) or overworked soil; soils exposed to water and wind erosion, salinization, agrochemical poisoning
	Compost animal manures, double-dig, and use raised beds for gardens and nurseries

	Ecology

· The effect of the environment on agriculture
· The effect of agriculture on the environment


	Beneficial effects of environment: soil organisms such as worms and soil bacteria; pollinators like bees, birds, and moths; biological control organisms like lady bugs, certain types of wasps and bacteria. 
Beneficial effects of agriculture: soil conservation by terracing hillsides, planting trees for wind break, planting cover crops
	Adverse affects on agriculture: pests and disease organisms that attack cultivated crops, trees, or livestock; weeds that invade gardens and field crops; land disputes that tie up land use

Adverse affects on environment: water pollution from use of fertilizers, soil erosion due to clearing of forest or deep tilling soil, loss of local biodiversity
	Employ integrated pest management techniques in gardens and fields (limiting chemical pest/insecticide use); use mulch to limit weed growth and conserve water; use crop rotation around alley crops of leguminous trees to guard soil and increase fertility

	Infrastructure
	Positive Influences
	Negative Influences
	Opportunities for Intervention

	Local Farming Practices and Systems

· Land preparation

· Planting:
· Cropping systems

· Soil amendments

· Control of weeds and pests

· Special practices (e.g., irrigation)

· Harvest and storage methods
	Use of “no-till” cultivation and terracing to limit soil erosion; use of multi-cropping and alley cropping with leguminous trees to limit loss from disease infestations and improve soil fertility; use of irrigation to offset inadequate rainfall; timely harvesting, drying, and effective storage techniques to limit post-harvest losses 
	Deep tilling exposing soil to wind erosion; mono-cropping with poorly selected seed repeatedly on poor soils; lack of dependable rainfall lending to unanticipated rains of unexpected proportions causing flooding or a lack of rainfall; poor harvesting and storage techniques, leading to high post-harvest loss
	Employ “no-till” to take advantage of available organic matter and limit soil erosion; use better seed selection and planting techniques; rotate field crops with leguminous cover crops; install micro-drip irrigation for gardens where possible; use better harvest and storage techniques

	Physical Infrastructure

· Transportation (e.g., farm to market roads, railroads)

· Communications

· Storage facilities

· Markets

· Public works (e.g., regional irrigation/drainage schemes, flood control systems)
· Farm improvements (e.g. fencing, wells, windbreaks, irrigation/drainage systems)
	Good transportation system connecting farm to market; good communications coverage and easy access to farm-related information, particularly real-time crop and livestock selling prices; easy access to storage and markets, limiting post-harvest loss; public investment in agricultural development; levels of private investment to adequately support farming activities
	Unreliable or no transportation limiting contact with markets; poor or no communication leaving farmers cut off from markets and helpful information; lack of incentives to increase production due to risks of post-harvest loss; little or no government support for agriculture; hard for farmers with limited personal resources to invest in expanding or intensifying agriculture in a sustainable manner 
	Use cellphones to monitor market prices and link to private transportation options; add value to their harvest products through new conservation and preservation techniques or other value-added transformation; form farmer field schools; organize farmer associations to develop new technologies and share best management practices (BMPs)

	Land Distribution and Tenure
	Equitable land distribution; land openly sold and purchased; private ownership of land 
	Inequitable land distribution, lack of transparency in land acquisitions; state owns all land, land is leased for a certain number of years with “use or lose” policy 
	Use bio-intensive and sustainable farming techniques that intensify small scale production

	Agricultural Labor Supply
	Adequate supply of laborers readily available at peak times; labor force includes both unskilled and skilled laborers; labor fairly remunerated

	Labor supply limited and not dependable at peak times; lack of skilled labor; labor poorly remunerated, lending to poor motivation 
	Become more self-reliant and maximize available labor supply

	Incentives for Farmers
	Land ownership; good support from research and extension services, easy access to best management practices (BMPs) and proven technologies; fair market prices and fair taxation; access to credit and bank services
	Lack of land tenure; little or no public or other support for farming activities; lack of direct contact with markets, resulting in unfair prices set by middle-men; no access to credit or banking services
	Form farmer field schools; organize farmer associations to develop new technologies, share best management practices; invest in farming inputs and sell produce cooperatively


	Trainer Material 4: Local Agriculture SWOT Analysis—Sample


	Natural Environment
	Strength
	Weakness
	Opportunity
	Threat

	Climate and Weather
	Total annual rainfall still adequate for field crop requirements
	Climate change (i.e., variability): timing of rainfall not dependable, more frequent droughts
	Impermeable soils lend to formation of water catchment areas, making water available most of the year; introduction of more drought-resistant crop varieties
	Some of the current crop varieties are very sensitive to changes in the rainfall pattern

	Land
	Land remains fairly productive

Rate of erosion is still slow
	No new land for expansion, leading to shorter fallow periods 

Rate of erosion is increasing as forest continues to disappear
	Use of organic fertilizer composed of composted manure giving good results to increase soil productivity

Introduction of agroforestry techniques to mitigate soil erosion and provide soil nutrients, forage, and additional crops
	Use of corrals for livestock limiting natural deposition on fields, increased competition for on-farm usage 
Continued use of deep plowing will continue to promote wind erosion

	Ecology
	Subsistence farmers use mixed-cropping of corn, beans, and squash, limiting risks of disease and insect infestations
	Farmers are now being encouraged by local merchants to purchase and use chemical insecticides and pesticides to “improve crops’ production”
	Introduction of Integrated Pest Management (IPM), using biological controls, traps, companion planting, and natural products to control infestation
	Farmers will continue to perceive IPM techniques and practices to be less effective than “modern” chemicals, the message conveyed currently by local merchants

	Infrastructure
	Strength
	Weakness
	Opportunity
	Threat

	Local Farming Practices and Systems
	Some farmers will usually retain a small surplus of seeds to sell to other farmers for the next year’s planting

High level of interest in small animal husbandry
	Decreasing yields, fewer farmers able to save seed through to the next planting; no assurance seeds will be available

Lack of knowledge about appropriate husbandry practices (feeds, housing) leads to disappointing results
	Dissemination of better seed selection and storage techniques; establishment of a community seed bank

Farmers can be provided with training in how to use local ingredients to make complete feeds and to construct suitable housing using locally available and low cost materials
	Lack of diversity in crop production; in case of poor harvest, it is likely that all seeds will be consumed

Time and attention required: once animals are concentrated, they must be given adequate food and care or they will not survive

	Physical Infrastructure
	High ownership and usage of cellphones
	Farmers have no way of knowing when the market peaks to get the best price
	Use of cellphones to connect farmers directly with their market allowing them to know the going sales price for their crops
	Lack of interest in establishing a network for farmers to link to, lack of electricity to charge phones

	Land Distribution and Tenure
	Land available for use remaining in family name due to government land tenure policy 
	Decreasing size of plots as land is passed to new generation 
	Introduction of bio-intensive gardening/permagardening and small animal husbandry to better utilize marginal land 
	Large family size will continue to cause plot size to decrease through inheritance 

	Agricultural Labor Supply
	Individuals in community with local agricultural knowledge

Both women and men involved in local agricultural practices
	Lack of individuals with awareness of more productive practices

Women are not usually included in decision-making process regarding farming activities
	Farmer field school can be organized to train farmers, increasing their awareness and understanding of improved practices

Use of participatory analysis of farming activities to engage women and give them a voice in an assessment of current activities and in any future changes or improvements
	Potential resistance from local traditional authorities to introduction of new practices

Resistance to women’s participation in decision making

	Incentives for Farmers
	Levels of investment low and most farmers have enough ready capital

Availability of new and promising practices to improve local agriculture
	Not currently able to access credit to raise levels of investment due to lack of loan collateral

Government not currently able to adequately sustain its research and extension services
	Government could put into place a new land tenure policy giving ownership to farmers, allowing them to use their land as collateral for loans

Farmer field schools can be organized to allow farmers to do small-scale research to test new and promising practices and then disseminate findings to other farmers
	Government does not put in place a clear, strong land tenure policy to give farmers ownership of their land

Lack of interest of local farmers; lack of available land for test trials


	Trainer Material 5: Agroecological Zones in Tanzania



	Zone
	Sub-Zone and Areas
	Soils and Topography
	Altitude
	Rainfall (mm/yr)
	Growing Season

	I. COAST
	North: Tanga (except Lushoto), Coast and Dar es Salaam

South: Eastern Lindi and Mtwara, (except Makonde Plateau)
	Infertile sands on gently rolling uplands

Alluvial soils in Rufigi

Fertile clays on uplands and river flood plains
	Under 300m
	North: bimodal, 750-1200mm

South: unimodal, 800-1200mm
	North: October-December and March-June

South: Dec-April

	II. ARID LANDS
	North: Serengetti, Ngorongoro Parks, part of Masailand.

Masai Steppe Tarangine Park, Mkomazi Reserve, Pangani and Eastern Dodoma
	North: Volcanic ash and sediments. Soils variable in texture and very susceptible to soil erosion.

South: Rolling plains of reddish sandy clays of low fertility. Susceptible to water erosion. Pangani River flood plain with saline, alkaline soils.
	North: 1300- 1800m

South: 500- 1500m
	North: Unimodal, unreliable, 500-600mm

South: Unimodal, unreliable, 400-600mm


	March-May

	III. SEMI-ARID LANDS
	Central Dodoma, Singida, N. Iringa, some of Arusha, Shinyanga
	Central: Undulating plains with rocky hills and low scarps. Well drained soils with low fertility. Alluvial hardpan and saline soils in Eastern Rift Valley and Lake Eyasi. Black cracking soils in Shinyanga.

Southeastern: Flat or undulating plains w/rocky hills. Moderately fertile loams and clays in South (Morogoro), infertile soils in center.
	Central: 1000-1500m

Southeastern: 200-600m
	Central: Unimodal and unreliable, 500-800mm

Southeastern: Unimodal 600-800mm
	December-March

	IV. PLATEAUX
	Western Tabora, Rukwa (North and Center), Mbeya (North), Kigoma, part of Mara

Southern: Ruvuma and southern Morogoro
	Western: Wide sandy plains and Rift Valley scarps. Flooded swamps of Malagarasi and Ugalla rivers have clay soils with high fertility. 
Southern: Upland plains with rock hills. Clay soils of low to moderate fertility in South, infertile sands in North.
	800-1500m
	Western: Unimodal 800-1000mm

Southern: Unimodal, very reliable, 900-1300mm
	November-April

	V. SOUTHERN AND WESTERN HIGHLANDS
	Southern: Broad ridge from N. Morogoro to N. Lake Nyasa covering part of Iringa, Mbeya

Southwestern: Ufipwa plateau in Sumbawanga

Western: Along the shore of L. Tanganyika in Kigoma and Kagera
	Southern: Undulating plains to dissected hills and mountains. Moderately fertile clay soils, with volcanic soils in Mbeya.

Southwestern: Undulating plateau above Rift Valley(s). Sandy soils of low fertility.

Western: North-South ridges separated by swampy valleys. Loams and clay soils of low fertility in hills, with alluvium and ponded clays in valleys. 
	Southern: 1200-1500m

Southwestern: 1400-2300m

Western: 1000-1800m
	Southern: Unimodal, reliable, local rainshadows, 800-1400mm

Southwestern: Unimodal, reliable, 800-1000mm

Western: Bimodal, 1000-2000mm
	Northern: 

Dec-April

Southwestern: November-April

Western: 

Oct-Dec

Feb-May

	VI. NORTHERN HIGHLANDS
	Northern: Foot of Mt. Kilamanjaro and Mt. Meru, Eastern rift to L. Eyasi

Granite Mtns: Uluguru Mtns in Morogoro, Park Mtns in Kilimanjaro and Usumbara Mtns in Tanga, Tarime Highlands in Mara
	Northern: Volcanic uplands. Volcanic soils from lavas and ash. Deep fertile loams and clays. Soils in dry areas prone to water erosion. 
Granite Mtns: Steep mountain sides to highland plateau. Soils are deep, friable and moderately fertile on upper slopes; shallow and stony on steep slopes.
	Northern: 1000-2500m

Granitic Mtns: 1000-2000m
	Northern: Bimodal, varies widely; 1000-2000mm

Granitic Mtns: Bimodal and very reliable, 1000-2000mm
	Northern: 

Nov-Jan and 

March-June

Granitic Mtns: 

Oct-Dec and 

March June

	VII. ALLUVIAL PLAINS
	K. Kilombero (Morogoro)

R. Rufiji (coast)

U. Usangu (Mbeya)

W. Wami (Morogoro)
	K. Central clay plain with alluvial fans east and west.

R. Wide mangrove swamp delta. Alluvial soils, sandy upstream, loamy downstream in floodplain.

U. Seasonally flooded clay soils in North, alluvial fans in South.

W. Moderately alkaline black soils in East and alluvial fans with well drained black loam in West.
	n/a
	K. Unimodal, very reliable, 900-1300mm

R. Unimodal, often inadequate 800-1200mm

U. Unimodal, 500-800mm

W. Unimodal, 600-1800mm
	K. Nov-April

R. Dec-April

U. Dec-March

W. Dec-March


	Trainer Material 6: Additional Agricultural Environment-Related Websites


AGRO-ECOLOGICAL ZONE MAPS:
Global Agro-Ecological Zones (GAEZ) ( http://gaez.fao.org/Main.html/)
The Food and Agriculture Organization of the United Nations (FAO) and the International Institute for Applied Systems Analysis (IIASA) have developed the Agro-Ecological Zones (AEZ) methodology over the past 30 years for assessing agricultural resources and potential. Rapid developments in information technology have produced increasingly detailed and manifold global databases, which made the first global AEZ assessment possible in 2000. Since then, global AEZ assessments have been performed every few years. With each update of the system, the issues addressed, the size of the database, and the number of results has multiplied. 
1) To access, click on “Access Data Portal” from the home page.
2) World maps can then be magnified to illustrate, in any country, the following:

· Land Resources:

Soil resources 

Water resources

Terrain resources

Land cover

Protected areas

Selected socioeconomic and demographic data

· Agro-climatic Resources:

Thermal regimes

Moisture regimes

Growing period

· Suitability and Potential Yield:
Agro-climatic yield

Climate yield constraints

Crop calendar

Agro-ecological suitability and productivity

· Actual Yield and Production:
Crop production value

Crop harvested yield, value and production

· Yield and Production Gaps:
Aggregate yield ratio

Crop yield ratio and production gap

Crops Explorer – Global Food Supply Monitoring (http://www.pecad.fas.usda.gov/cropexplorer/)
Developed by the U.S. Department of Agriculture/Foreign Agriculture Service (USDA/FAS).
1) Go to the website

2) Choose the region of your country

3) Several maps will appear on the page. Select the category you want to see. At the top part of the page there is a gray bar with the following categories: 

· Weather

· Soil Moisture

· Vegetation Index

· Satellite Data

· Growing Season

· Additional Resources, which include area, yield and production, crop calendars, crop production maps, photos crops, and various production-related reports

Global Information and Early Warning System (GIEWS) Country Briefs (http://www.fao.org/giews/countrybrief/index.jsp)
This website, also developed by FAO, provides up-to-date information on the food security situation of developing countries. The Country Briefs include information on current agricultural season and the harvest prospects for main staple food crops and livestock situation, as well as a quantitative estimate of rainfall over periods of time. In addition, the briefs provide estimates and forecasts of cereal production and imports, together with food price and policy developments. Other topical information may be included when relevant. The briefs are updated no less than four times per year. 

CLIMATIC INFORMATION: 
Global Climate Prediction Center (http://www.cpc.ncep.noaa.gov/products/MD_index.shtml)
The U.S. National Oceanic and Atmospheric Administration (NOAA) provides regionally specific information for precipitation and temperature in graphic form covering 30-, 60- and 365-day periods. 

To use the Monitoring and Data Index:

1) Scroll down to the heading Global Climate Data & Graphics
2) Click on “Global regional climate maps”
3) Choose the region of your country
4) Select the relevant data:
· Total precipitation

· Maximum temperature

· Minimum temperature

· Temperature anomaly

5) Click on “Global Precipitation Time Series”

6) Click on “Global Temperature Time Series”
RELIEF/TOPOGRAPHICAL MAPS: 
Ezilon http://www.ezilon.com/maps/)

Ezilon provides administrative, road and physical maps for each country. 

1) Click on the continent.
2) Click on the name of the country.
3) The political map of the country will appear. 

4) Scroll down past the political map, then click on physical map or road map. 

CROP INFORMATION: 
FAOSTAT (http://faostat3.fao.org/home/index.html)

FAOSTAT provides a large time-series and cross-sectional data relating to hunger, food, and agriculture for 245 countries and territories and 35 regional areas, from 1961 to the most recent year. Country-specific information is available for the following topics (click on “browse data”):

· Production (crops and livestock)

· Trade

· Food supply

· Commodity balances

· Food balance sheets

· Forestry

· Investment

· Population

· Prices

· Production

· Resources

· Emmisions

HarvestChoice (http://harvestchoice.org/)
This website provides agriculture-related data, publications, maps, and tools relevant to countries of Sub-Saharan Africa. Click on maps that will give a variety of maps to choose from. 

SOIL MAPS AND SURVEYS: 
GeoNetwork (http://www.fao.org/geonetwork/srv/en/main.home)

This website, developed by FAO, is an open-source site that allows easy sharing of geographically referenced thematic information between different organizations. It is designed to:
· Improve access to and integrated use of spatial data and information

· Support decision making

· Promote multidisciplinary approaches to sustainable development

· Enhance understanding of the benefits of geographic information

By selecting one of the topics below, the GeoNetwork website provides interactive maps, GIS datasets, satellite imagery, and other related applications:
· Administrative and Political Boundaries

· Agriculture and Livestock

· Applied Ecology

· Base Maps, Remote Sensing and Toponomy

· Biological and Ecological Resources

· Climate

· Fisheries and Aquaculture

· Forestry

· Human Health

· Hydrology and Water Resources

· Infrastructures

· Land Cover and Land Use

· Population and Socioeconomic Indicators

· Soils and Soil Resources

· Topography

ADDITIONAL RESOURCES:
Administrative Maps (http://www.fas.usda.gov/pecad2/highlights/2003/03/tanzania/images/ADMIN.pdf)
Super Directories (http://www.superdirectories.com/?Branch_ID=2391987)
Use for a general search of available information on agriculture in a specific country. SuperDirectories.com can provide many country specific web links. To access from the home page: Click on “Regional Info,” then “Regional Info by Subject A-Z,” and then “Agriculture by Country.”
	Trainer Material 7: Facilitation Skills


Look at the list of facilitation skills below. In the left-hand column write a letter to indicate your level of experience with this skill:
· Write G if you think you’re already good at this. 
· Write D if you’ve done this once or twice but you think you could still use practice. 
· Write N if you’ve never done this and would like to try it. 
· Write ? if you don’t understand this skill or would like to know more. 
· Write X if you don’t like this or would never do it. 
	
	Good Facilitation Practices

	
	1. Plan your session in advance and think through each stage so you are prepared for things that might not go as planned. Anticipate how long each step of the session will take and make a note of it. 

	
	2. Respond to participants as human beings first and learners second. Make sure you know their names, be empathetic to their fear of losing face, and help them to relax. If culturally appropriate, make eye contact.

	
	3. Pay attention to your participants’ body language. Are they bored? (arms crossed, pushed back from the table or circle). Are they interested and engaged? (sitting on the edge of their chair)

	
	4. Find out what your participants know about a topic before you tell them anything about the subject. 


	
	5. Give clear instructions for tasks or activities. Give only as much information as they need for the next step. Use simple words and short sentences. Pause between sentences. 

	
	6. Ask simple questions to check that participants understand. Avoid “Do you understand?” Use this feedback to adjust your session as you continue.

	
	7. When asking questions, pause for three seconds to give everyone a chance to think about the question before you let any one person answer, not always the person who is ready to answer first. 

	
	8. Before responding to a question from a learner, consider if asking the whole group the question would further the goal of the session.

	
	9. Give a demonstration or example rather than trying to explain. It’s often clearer. Use visual aids or props when appropriate.

	
	10. Once you have demonstrated or given examples of activities or tasks to the participants, step back and let them do it. Avoid interfering unless they need help. 

	
	11. Make sure that participants have maximum opportunity to do tasks and activities and to engage with the topic or skill of your session. Working in pairs and small groups are great ways to do this. 

	
	12. Make sure that each learner demonstrates that s/he can do what you’ve taught her/him to do. 

	
	13. Encourage participants to ask questions. (Not ‘Do you have any questions?’ but “What questions do you have?” or “Please ask me questions?” or “What would you like more detail about?”)

	
	14. Summarize at points throughout the session as a way to end one stage before moving to the next.

	
	15. Make sure your participants have time to digest the new knowledge or skills. Give them opportunities to think about the relevance or meaning of what you’ve been focusing on. 

	
	16. Give participants something to remember what they learned. (A piece of paper with notes? A drawing representing the topic? A piece of string with nine knots to represent each of the things they learned?)
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Identify features (e.g., factors, determinants, conditions, requirements) that





determine the nature of the farming systems and practices


are essential to/or promote and support sound, sustainable, and successful agriculture
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� � HYPERLINK "http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=25847&filetype=pdf" ��Traditional Field Crops� [ICE No. M0013], pp. 6-12.


� Adapted from � HYPERLINK "http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=26006&filetype=pdf" ��Forestry Training Manual Inter-America Region� [ICE No. T0041]; pp. 123-126


� Adapted from � HYPERLINK "http://inside.peacecorps.gov/index.cfm?viewDocument&document_id=25937&filetype=pdf" \t "_blank" �Soils, Crops and Fertilizers� [ICE No. R0008]; How to Measure Slope, pp. 29-31


� � HYPERLINK "http://www.fas.usda.gov/pecad/highlights/2005/09/tanzania_2005/images/TZ_AEZ.htm" �http://www.fas.usda.gov/pecad/highlights/2005/09/tanzania_2005/images/TZ_AEZ.htm�





	[image: image10.png]
	Global Agriculture: Session: Local Agriculture Conditions Part 1 | Version: Feb-2013 | Page 1 of 46



